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SCOPE

This Agrément relates to the Stylite Inverted Roof System, formed by expanded polystyrene (EPS) insulation boards in conjunction with a water flow reducing
layer (WFRL). For use in inverted roofs with a minimum fall of 1:80 and balconies, subject to pedestrian access only. A protective finish must be applied to the
System. The System is only to be used on roof decks pre-waterproofed with a membrane based watertight roof covering.

DESCRIPTION

The System comprises flat or tapered EPS insulation boards, available in two product grades (EPS 200 and EPS 300). A WFRL with lapped joints is laid over
the EPS insulation boards to minimise water absorption by the insulation. A protective finish of gravel or concrete paving slabs will serve as ballast to resist
wind-uplift and as protection against pedestrian traffic. Use of the System in roof gardens and parking decks is not permitted.

SYSTEM ILLUSTRATION

THIRD-PARTY ACCEPTANCE

Not required.

STATEMENT

It is the opinion of Kiwa Ltd. that the System is fit for its intended use, provided it is specified, installed and used in accordance with this Agrément.

Paul Oakley, BSc Mark Crowther, M.A. (Oxon)

Technical Manager, Building Products Kiwa Ltd. Technical Director
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SUMMARY OF AGRÉMENT

This document provides independent information to Specifiers, building control personnel, contractors, installers and other construction industry professionals
considering the fitness for the intended use of the System. This Agrément covers the following:
 Conditions of use;
 Initial Factory Production Control, Quality Management System and the Annual Verification procedure;
 Points of attention for the Specifier and examples of details;
 Installation;
 Independently assessed System characteristics and other information;
 Compliance with national Building Regulations and other regulatory requirements;
 Sources, including codes of practice, test and calculation reports.

MAJOR POINTS OF ASSESSMENT

Thermal performance - the System can meet all required levels and provisions regarding U-values or thermal resistance when designed and installed properly.
See sections 2.1, 2.3 and 2.4 of this Agrément.

Fire performance - the System provides adequate resistance to the spread of fire over a roof, and from one building to another, when covered with loose laid
gravel or concrete paving slabs with a sufficient thickness or mass. See sections 2.1 and 2.3 of this Agrément.

Water absorption and condensation - the WFRL will significantly minimise the potential for water ingress into the System. See sections 2.1 and 2.4 of this
Agrément.

Durability - given the nature of the EPS insulation boards and the WFRL, the components of the System are deemed durable and will have a service life
equivalent to that of the structure into which they are incorporated.

CE marking - The product manufacturers have taken responsibility for CE marking of the products used in the System in accordance with all relevant
harmonised European Product Standards. An asterisk (*) appearing in this Agrément indicates that data shown is given in the relevant product manufacturer’s
Declaration of Performance (DoP).

CONTENTS

Chapter 1 - General considerations
1.1 - Conditions of use
1.2 - Initial Factory Production Control (FPC)
1.3 - Quality Management System (QMS)
1.4 - Annual verification procedure - continuous surveillance
Chapter 2 - Technical assessment
2.1 - Points of attention to the Specifier
2.2 - Examples of details
2.3 - Installation
2.4 - Independently assessed System characteristics
2.5 - Ancillary items
2.6 - Typical installation examples
Chapter 3 - CDM, national Building Regulations and Third-Party acceptance
3.1 - The Construction (Design and Management) Regulations 2015 and The Construction (Design and Management) Regulations (Northern Ireland) 2016
3.2 - National Building Regulations
3.3 - Third-Party acceptance
Chapter 4 - Sources
Chapter 5 - Amendment history
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CHAPTER 1 - GENERAL CONSIDERATIONS

1.1 - CONDITIONS OF USE

1.1.1 Design considerations
See section 2.1.

1.1.2 Application
The assessment of the System relates to its use in accordance with this Agrément and the Agrément holder’s requirements.

1.1.3 Assessment
Kiwa Ltd. has assessed the System in combination with its relevant DoPs, test reports, technical literature and factory and site visits. Factory Production Control
has been assessed.

1.1.4 Installation supervision
It is recommended that the quality of installation and workmanship is controlled by a competent person. Such person shall be either a qualified employee of the
Consulting Engineer or an employee of the installing contractor. The System shall be installed strictly in accordance with this Agrément and the Agrément
holder’s requirements.

1.1.5 Geographical scope
The validity of this document is limited to England, Wales, Scotland, and Northern Ireland, with due regard to chapter 3 of this Agrément (CDM, national Building
Regulations and Third-Party Acceptance).

1.1.6 Validity
The purpose of this BDA Agrément® is to provide for well-founded confidence to apply the System within the Scope described. The validity of this Agrément is
three years after the issue date, and as published on www.kiwa.co.uk/bda. After this, the validity of this Agrément can be extended every three years after a
positive review.

1.2 - INITIAL FACTORY PRODUCTION CONTROL (FPC)

 Kiwa Ltd. has determined that the Agrément holder has fulfilled all provisions of the specifications described in this Agrément in respect of the System.
 The initial FPC audit demonstrated that the Agrément holder has a satisfactory Quality Management System (QMS) and is committed to continuously

improving their FPC operations.
 A detailed Production Quality Specification (PQS) has been compiled to ensure traceability and compliance under the terms of this Agrément.

1.3 - QUALITY MANAGEMENT SYSTEM (QMS)

 The Agrément holder:
o has an effective and well maintained QMS in operation, which covers the necessary clauses required for BDA Agrément®.
o is committed to continually improving their FPC, QMS and associated procedures.

 Document control and production line procedures were deemed satisfactory, with sufficient evidence provided in support of BDA Agrément® requirements.

1.4 - ANNUAL VERIFICATION PROCEDURE - CONTINUOUS SURVEILLANCE

To demonstrate that the FPC is in conformity with the requirements of the technical specification described in this Agrément, the continuous surveillance,
assessment and approval of the FPC will be done at a frequency of not less than once per year by Kiwa Ltd.



Issue Date: February 2019 © 2019 Kiwa Ltd. Page 4 of 9

CHAPTER 2 - TECHNICAL ASSESSMENT

2.1 - POINTS OF ATTENTION TO THE SPECIFIER

The System consists of rectangular, homogeneous EPS boards and a WFRL. The flat or tapered EPS boards are available in two classifications (EPS 200 and
EPS 300), have maximum dimensions of 1200 mm x 1200 mm (see figure 3), are 50 mm to 240 mm thick - in increments of 5 mm - and are fitted with a 15 mm
shiplap rebated edge profile.

2.1.1 Design responsibility
A Specifier may undertake a project specific design, in which case it is recommended that they co-operate closely with the Agrément holder.

The Agrément holder is not responsible for any project specific design.

2.1.2 General design considerations
 Application of the System is only allowed on continuous self-supporting decks, the material and shape of a deck shall support all relevant loads and

transmit these to the deck supports;
 Prior to installation of the System, the roof deck must be covered with a membrane based watertight roof covering, with a resistivity to water vapour

transmission greater than that of the EPS insulation boards;
 BS 6229 gives recommendations in respect of the design and application for nearly flat roofs (with a pitch not greater than 10° to the horizontal) with

continuously supported roof coverings, to ensure a minimum finished fall of 1:80 is achieved;
 In accordance with BS 6229, falls for roof design should be steeper than the minimum finished fall required to allow for deflections of the structural

members and decking under dead and imposed loads and construction tolerances;
 Loads imposed during construction should be considered, along with the end use application and dead weight of the finish layer;
 Wind actions should be calculated in accordance with BS EN 1991-1-4; due consideration should be given to higher pressure coefficients applicable to

corners of the building; do not specify EPS insulation boards less than 300 mm x 300 mm in corner zones (F) or in edge zones (G) of a roof;
 The System shall be finished by gravel or concrete paving slabs to resist wind-uplift, any flotation and the spread of fire and to protect the WFRL and EPS

insulation boards against pedestrian traffic;
 A project specific design shall address the wind-uplift resistance of gravel and/or concrete paving slabs;
 Gravel shall be at least 50 mm thick or have a mass ≥ 80 kg/m2 (minimum aggregate size 4 mm, maximum 32 mm);
 Concrete paving slabs of at least 40mm thickness can be installed supported using proprietary bearing spacers as per the manufacturer’s instructions, to

maintain a nominal air gap to assist the removal of water and help to reduce rocking;
 When using concrete paving slabs as a finish, a 150 mm wide edge strip filled with gravel (clean rounded, nominal diameter 20 mm – 40 mm) should be

provided against parapets and upstands and around rooflights.
 The GRO Best Practice code contains aspects to consider when designing and specifying the waterproofing system of a green roof. Particular attention

should be given to the requirement for the waterproofing detailing to finish 150 mm above the surface of the green roof. Where the roof covering does not
provide the necessary root resistance, the installation of an independent root barrier is required;

 Examples of typical details of e.g. outlets, penetrations and upstands can be obtained from the Agrément holder. The project specific roof design must take
into consideration all elements required in the finished roof.

2.1.3 Permitted applications
Only applications designed according to the specifications as given in this Agrément are allowed under this Agrément, in each case the Specifier will have to co-
operate closely with the Agrément holder.

The category of use for the System is pedestrian traffic and green roofs; do not specify the System for use in roof gardens or parking decks.

2.1.4 Building physics
The hygrothermal behaviour of roofs incorporating the System shall be verified as suitable by a competent specialist, who can be either a qualified employee of
the Specifier or a qualified consultant. The Specialist will verify the performance of the project specific roof design in respect of U-values and interstitial
condensation and if need be, advise in respect of improvement to achieve the final specification. It is recommended that the Specialist co-operates closely with
the Agrément holder.

With the WFRL in place ∆Ur = 0, which is the correction to the calculated thermal transmittance of an inverted roof element, according to annex F.4 in BS EN
ISO 6946.

2.1.5 Installer competence level
The System shall be installed strictly in accordance with the instructions of the Agrément holder and the requirements of this Agrément.

Installation shall be undertaken by specialist roofing contractors with trained and competent employees.

2.1.6 Fire performance
The EPS insulation boards have European classification E for reaction to fire.
 A flat roof is not required to have any specific fire performance, except when it forms part of a means of escape, or when it performs the function of a floor

or where part of it is near a boundary;
 For use as a means of escape or as a floor, provisions for fire resistance apply; near a boundary adequate protection to the spread of fire is required;
 Resistance to fire must be considered in respect of the underside of the means of escape or floor;
 In respect of the spread of fire, the WFRL shall be covered by concrete paving slabs (minimum 40 mm thickness), or loose laid gravel with a thickness of

at least 50 mm or a mass ≥ 80 kg/m2 (minimum aggregate size 4 mm, maximum 32 mm);

2.1.7 Delivery, storage and site handling
See section 2.3.2.



Issue Date: February 2019 © 2019 Kiwa Ltd. Page 5 of 9

2.1.8 Consulting service
The Agrément holder can provide a technical consulting service for calculations, installation and typical details of roofs.

2.1.9 Durability and maintenance
The System will have a service life durability equivalent to that of the structure into which it is incorporated. The System, once installed, does not require any
regular maintenance. Consult the Agrément holder for advice in respect of maintenance and repair concerns.

2.2 - EXAMPLES OF DETAILS

Figure 1. Detail of roof structure with gravel / concrete paving slab.
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Figure 2. Typical green roof structure.
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Note: Figures are not exhaustive and in practice every project requires bespoke details and solutions.
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2.3 - INSTALLATION

2.3.1 Installer competence level
The System shall be installed strictly in accordance with the instructions of the Agrément holder and the requirements of this Agrément.

Installation shall be undertaken by specialist roofing contractors with trained and competent employees.

2.3.2 Delivery, storage and site handling
The EPS insulation boards are delivered to site in packs of 5 - 24 boards (depending on insulation thickness) and pallets with up to 25 rolls of WFRL per pallet
(packed vertically). All packaging bears the System name, the Agrément holder’s name and the BDA Agrément® label incorporating the number of this
Agrément.

The components:
 Shall be stored away from direct heat/sunlight, in dry conditions and under cover in order to prevent premature contact with water;
 Shall be protected from being dropped or crushed;
 Shall not be exposed to open flame or radiant heat sources and shall not be stored near flammable material like paints and solvents.

Rolls of WFRL should be stored vertically; packs of EPS insulation boards should not be unwrapped until needed for use.

2.3.3 Preparation
 Check that materials delivered correspond to the project specific design details.
 Check that openings/skylights in roofs are suitably protected;
 The roof covering shall be dry, free from dirt and debris and not damaged before installation of the System; all side and end laps and penetrations (e.g. for

outlets, pipes and supports) shall be sealed properly before installation of the System;
 Check that the continuity of the watertight roof covering can be maintained for a vertical height of 150 mm above the final finished roof surface at all

abutments, door openings and parapets;
 Check the project specific design drawings to ensure the detailing of outlets, movement joints, penetrations and supports etc. is clearly indicated; drawings

shall clearly show how the roof covering connects to the details (to avoid rain penetration) and how thermal bridging is minimised;
 When a PVC single ply membrane is used as the watertight roof covering, check that a suitable isolation layer (e.g. a fibreglass sheet with a mass ≥ 120

g/m2) is specified below the EPS insulation boards; the isolation layer stops plasticiser migration from the PVC;
 Read the Installation Guide and Technical Datasheet carefully prior to installing the System.

2.3.4 General procedure
Before installation of the System clean the watertight roof covering to remove dirt and debris. In respect of the watertight roof covering:
 Ensure there is no existing damage prior to application of the System;
 Ensure that the final level of roof covering is maintained for a vertical height of 150 mm above the finished roof surface.

Installation can then proceed according to the following sequence:
 Lay roof boards in a staggered, brick bond pattern ensuring they are tightly interlocked via the shiplap edges to prevent air gaps;
 Cut the EPS insulation boards around service penetrations and seal with expanding foam;
 Install the WFRL horizontally across the fall of the roof with unsealed laps; ensure that the upper membrane layers overlap the lower layers in the

downward direction of the flat roof slope; ensure the WFRL layers overlap by a minimum of 300 mm horizontally and vertically;
 Cover the WFRL as soon as possible with a finish of gravel or concrete paving slabs according to the project specific design.
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2.4 - INDEPENDENTLY ASSESSED SYSTEM CHARACTERISTICS

Table 1: EPS insulation boards EPS 200

Parameter Value Unit

Density Range 32.5 - 38.5 kg/m3

Average Value 36.5 kg/m3

Thickness (minimum : increment : maximum) 50(5)240 mm
Thermal conductivity, λ90/90 0.033 * W/(mK)
Reaction to fire, class E * (-)
Behaviour under point load (BS EN 12430), 100 mm thickness: Fp / εFp 1.77 / 2.46 kN / %
Dimensional stability (BS EN 1603) DS(N)2 (≤ 0.2%) * (-)
Compressive strength, class CS(10)200 (-)
Bending strength, class BS250 * (-)

Water absorption

Short term Wp (by partial
immersion for 24 hours) ≤ 0.08 kg/m2

Long term (by diffusion for 28
days), class WD(V)
Note: Wdp ≤ 2.32 kg/m2

3 * % (V/V)

Long term (by total immersion for
28 days), class WL(T)
Note: Wlt ≤ 1.30 kg/m2 (calculated)

1.5 * % (V/V)

Water vapour transmission (tabulated
values)

Vapour resistance factor, μ 40 - 100 * (-)
Resistivity 200 - 500 MN∙s/g∙m

Note: EPS 300 insulation boards will perform better due to their higher apparent density.

Figure 3. Maximum dimensions of flat roof boards with shiplap edges.
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Table 2: Water Flow Reduction Layer (WFRL)

Parameter Value Unit
Density 125 * g/m2

Thickness 0.6 mm
Reaction to fire NPD (-)
Tensile strength, initial / aged values (CMD)^ 190 / 160 * N/50 mm
Elongation, initial / aged values (CMD)^ 70 / 50 * %
Tear resistance (MD^^ / CMD) 150 / 180 * N
Dimensional stability (after 80 °C during 6 h), direction: length (∆L) /
transverse (∆T) -0.8 / -0.1 %

Water penetration (resistance), initial / aged, class (water column = 200 mm) W1 / W2 (-)

Water vapour transmission
Diffusion-equivalent air layer
thickness, Sd

≤ 0.034 * (m)

Resistance ≤ 0.17 * MN∙s/g

^CMD = Cross Machine Direction (transverse direction)
^^MD = Machine Direction

Note: The WFRL is supplied as 1.5 m wide x 50 m long sheets of non-woven spunbonded polypropylene.

System Performance
The drainage factor (f) of the System is 0. Therefore, the correction ∆Ur for the thermal transmittance of a roof element and the factor Fm to calculate the design
thermal conductivity because of moisture are:

 ∆Ur = 0 (due to water flowing between the insulation and the waterproofing membrane in an inverted roof);
 Fm = 1 (moisture content in insulation does not increase).



Issue Date: February 2019 © 2019 Kiwa Ltd. Page 8 of 9

2.5 - ANCILLARY ITEMS

Note: Ancillary items (e.g. tape, foam, outlets, etc.) are not a part of the System and fall outside the scope of this Agrément.

CHAPTER 3 - CDM, NATIONAL BUILDING REGULATIONS AND THIRD-PARTY ACCEPTANCE

3.1 - THE CONSTRUCTION (DESIGN AND MANAGEMENT) REGULATIONS

Information in this Agrément may assist the client, Principal Designer/CDM co-ordinator, designer and contractors to address their obligations under these
Regulations.

3.2 - NATIONAL BUILDING REGULATIONS

In the opinion of Kiwa Ltd., the System, if installed and used in accordance with Chapter 2 of this Agrément, can satisfy or contribute to satisfying the relevant
requirements of the following national Building Regulations.

3.2.1 - REQUIREMENTS ENGLAND:
THE BUILDING REGULATIONS 2010 AND SUBSEQUENT AMENDMENTS

 A1(2) Loading - the System shall be installed on top of a continuous, self-supporting roof deck which shall sustain all dead weights and imposed loads
during construction and when in use; resistance to wind loads has to be achieved by the finish.

 B4(2) external fire spread roof - the System meets all provisions when covered with loose laid gravel or concrete paving slabs with a sufficient thickness or
mass.

 C2(b) Resistance to precipitation - the System limits the passage of moisture to the inside but is not watertight, a watertight roof covering and WFRL are
imperative.

 C2(c) Resistance to condensation - the System can contribute to limiting the risk of interstitial and surface condensation; application of a roof covering with
adequate water vapour resistance is imperative.

 L1(a)(i) Conservation of fuel and power - the System will contribute to satisfying this Requirement.
 Regulation 7 Materials and workmanship - the System is manufactured from suitably safe and durable materials for its application and can be installed to

give a satisfactory performance.
 Regulation 26 - CO2 emission rates for new buildings - the System can contribute to satisfying this Requirement.
 Regulation 26A - Fabric energy efficiency rates - the System can contribute to satisfying this Requirement.

3.2.2 - REQUIREMENTS WALES:
THE BUILDING REGULATIONS 2010 AND SUBSEQUENT AMENDMENTS

 A1(2) Loading - the System shall be installed on top of a continuous, self-supporting roof deck which shall sustain all dead weights and imposed loads
during construction and when in use; resistance to wind loads has to be achieved by the finish.

 B4(2) external fire spread roof - the System meets all provisions when covered with loose laid gravel or concrete paving slabs with a sufficient thickness or
mass.

 C2(b) Resistance to precipitation - the System limits the passage of moisture to the inside but is not watertight, a watertight roof covering and WFRL are
imperative.

 C2(c) Resistance to condensation - the System can contribute to limiting the risk of interstitial and surface condensation; application of a roof covering with
adequate water vapour resistance is imperative.

 L1(a)(i) Conservation of fuel and power - the System will contribute to satisfying this Requirement.
 Regulation 7 Materials and workmanship - the System is manufactured from suitably safe and durable materials for its’ application and can be installed to

give a satisfactory performance.
 Regulation 26 - CO2 emission rates for new buildings - the System can contribute to satisfying this Requirement.
 Regulation 26A - Primary energy consumption rates for new buildings - the System can contribute to satisfying this Regulation.
 Regulation 26B - Fabric performance values for new dwellings - the System can contribute to satisfying this Requirement.

3.2.3 - REQUIREMENTS SCOTLAND:
THE BUILDING (SCOTLAND) REGULATIONS 2004 AND SUBSEQUENT AMENDMENTS

3.2.3.1 Regulations 8 (1)(2): Fitness and durability of materials and workmanship
 The System is manufactured from acceptable materials and is considered to be adequately resistant to deterioration and wear under normal service

conditions, provided it is installed in accordance with the requirements of this Agrément.
 Maintenance or repair work will not be necessary unless (a part of) the roof is damaged or is affected by structural modifications.

3.2.3.2 Regulation 9: Building Standards - Construction
 1.1 (a) Structure - the System shall be installed on top of a continuous, self-supporting roof deck which shall sustain all dead weights and imposed loads

during construction and when in use; resistance to wind loads has to be achieved by the finish.
 2.8 Spread from neighbouring buildings - the System inhibits the spread of fire to the building when covered with loose laid gravel or concrete paving slabs

with a sufficient thickness or mass.
 3.10 Precipitation - the System limits the passage of moisture to the inside but is not watertight, a watertight roof covering and WFRL are imperative.
 3.15 Condensation - the System can contribute to limiting the risk of interstitial and surface condensation; application of a roof covering with adequate

water vapour resistance is imperative.
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 6.2 Building insulation envelope - the System will contribute to this requirement.
 7.1(a)(b) Statement of sustainability - the System can contribute to achieve an adequate level of sustainability.

3.2.3.3 Regulation 12: Building Standards - Conversions
All comments given for the Product under Regulation 9 also apply to this Regulation, with reference to clause 0.12 and Schedule 6 of this Standard.

3.2.4 - REQUIREMENTS NORTHERN IRELAND:
THE BUILDING REGULATIONS (NORTHERN IRELAND) 2012 AND SUBSEQUENT AMENDMENTS

 23(a)(i)(iii)(b) Fitness of materials and workmanship - the System is manufactured from materials which are considered to be suitably safe and
acceptable for use as thermal insulation as described in this Agrément.

 28(b) Resistance to moisture and weather - the System contributes to prevent any harmful effect on the building or the health of the occupants caused
by the passage of moisture to any part of the building from (b) the weather. A watertight roof covering and WFRL are imperative.

 29 Condensation - the System will contribute to limiting the risk of interstitial condensation; application of a roof covering with adequate water vapour
resistance is imperative.

 30(a)(b) Stability - the System shall be installed on top of a continuous, self-supporting roof deck which shall sustain all dead weights and imposed
loads during construction and when in use; resistance to wind loads has to be achieved by the finish.

 36(b) External fire spread - the System provides adequate resistance to the spread of fire over a roof, and from one building to another, when covered
with loose laid gravel or concrete paving slabs with a sufficient thickness or mass.

 39(a)(i) Conservation of fuel and power - the System will contribute to this requirement.
 40(2) Target carbon dioxide emission rate - to be calculated for the erection of residential and non-residential buildings; to be calculated also for the

extension of buildings when the extension has a total useful floor area that is both (i) greater than 100 m2 and (ii) greater than 25% of the total useful
floor area of the existing building; no calculation is required when extending a dwelling or a building with a low energy demand.

3.3 - THIRD-PARTY ACCEPTANCE

Not required.
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