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Executive summary

This report documents the findings of the assessment undertaken to determine the expected fire
resistance level (FRL) of various penetrations — including plastic pipes, flue gas pipes, aluminium
composite pipes, metal pipes with and without insulations, and cables — penetrating walls and floors
protected by Mulcol® Multicollar Slim product in accordance with AS 1530.4:2014 and

AS 4072.1:2005. Mulcol® Multicollar Slim is a pipe collar supplied with 30 x 12 mm intumescent liner
complete within a stainless-steel shell to be closed around the services and fixed to the supporting
element.

The analysis in sections 5 to 7 of this report found that the proposed systems, are expected to
achieve FRLs as indicated in Table 1 in accordance with AS 1530.4:2014.

The variations and outcome of this assessment are subject to the limitations and requirements
described in sections 2, 3 and 8 of this report. The results of this report are valid until 30 November
2027.

Table 1 Assessment outcomes
Item  Description Outcome

1 Various penetration services penetrating a minimum 100 mm As provided in section 6
thick flexible/rigid walls, protected with one or two Mulcol®
Multicollar Slim collars

2 Various penetration services penetrating a minimum 150 mm As provided in section 7
thick rigid floors, protected with one or two Mulcol® Multicollar
Slim collars
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1. Introduction

This report documents the findings of the assessment undertaken to determine the expected fire
resistance level (FRL) of various penetrations — including plastic pipes, flue gas pipes, aluminium
composite pipes, metal pipes with and without insulations, and cables — penetrating walls and floors
protected by Mulcol® Multicollar Slim product in accordance with AS 1530.4:2014! and

AS 4072.1:20052.

This assessment was carried out at the request of Mulcol International. The sponsor details are
included in Table 2.

Table 2 Sponsor details
Sponsor Address
Mulcol International Arnesteinweg 18
Middelburg
4338PD

The Netherlands

2. Framework for the assessment

2.1 Assessment approach

An assessment is an opinion about the expected performance of a component or element of structure
subjected to a fire test.

No specific framework, methodology, standard or guidance documents exists in Australia for
undertaking these assessments. We have therefore followed the ‘Guide to undertaking technical
assessments of the fire performance of construction products based on fire test evidence’ prepared
by the Passive Fire Protection Forum (PFPF) in the UK in 20213.

This guide provides a framework for undertaking assessments in the absence of specific fire test
results. Some areas where assessments may be offered are:

° Where a modification is made to a construction which has already been tested

° The interpolation or extrapolation of results of a series of fire resistance tests, or utilisation of
a series of fire test results to evaluate a range of variables in a construction design or a
product

° Where, for various reasons — eg size or configuration — it is not possible to subject a

construction or a product to a fire test.

Assessments can vary from relatively simple judgements on small changes to a product or
construction through to detailed and often complex engineering assessments of large or sophisticated
constructions.

This assessment uses established empirical methods and our experience of fire testing similar
products to extend the scope of application by determining the limits for the design based on the
tested constructions and performances obtained. The assessment is an evaluation of the potential fire
resistance performance of the elements in accordance with AS 1530.4:2014.

This assessment has been written using appropriate test evidence generated at accredited
laboratories to the relevant test standard. The supporting test evidence has been deemed appropriate
to support the manufacturer’s stated design.

1 Standards Australia, 2014, Methods for fire tests on building materials, components and structures — Part 4: Fire-resistance tests for elements
of construction, AS 1530.4:2014, Standards Australia, NSW.

2 Standards Australia, 2005, Components for the protection of openings in fire-resistant separating elements: Service penetrations and control
joints, AS 4072.1:2005, Standards Australia, NSW.

3 Passive Fire Protection Forum (PFPF), 2021, Guide to undertaking technical assessments of the fire performance of construction products
based on fire test evidence, Passive Fire Protection Forum (PFPF), UK.
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2.2 Compliance with the National Construction Code

This assessment report has been prepared to meet the evidence of suitability requirements of the
NCC 2019, including amendments* under A5.2 (1) (d) and Schedule 5 (2). It also references test
evidence for meeting a performance requirement or deemed to satisfy (DTS) provision of the NCC
under A5.4 for fire resistance levels, that apply to the assessed systems.

This assessment report may also be used to demonstrate compliance with the requirements for
evidence of suitability under NCC 2016, including amendments>®.

This assessment has been written in accordance with the general principles outlined in
EN 15725:201068 for extended application reports on the fire performance of construction products and
building elements..

2.3 Declaration

The ‘Guide to undertaking technical assessments of the fire performance of construction products
based on fire test evidence’ prepared by the PFPF in the UK requires a declaration from the client. By
accepting our fee proposal on 22 October 2021, Mulcol International confirmed that:

° To their knowledge, the variations to the component or element of structure, which is the
subject of this assessment, have not been subjected to a fire test to the standard against
which this assessment is being made.

° They agree to withdraw this assessment from circulation if the component or element of
structure is the subject of a fire test by a test authority in accordance with the standard
against which this assessment is being made and the results are not in agreement with this
assessment.

o They are not aware of any information that could adversely affect the conclusions of this
assessment and — if they subsequently become aware of any such information — they agree
to ask the assessing authority to withdraw the assessment.

3. Limitations of this assessment

° The scope of this report is limited to an assessment of the variations to the tested systems
described in section 4.3.

o This report details the methods of construction, test conditions and assessed results
expected in accordance with AS 1530.4:2014 and AS 4072.1:2005.

° This assessment applies to floor systems exposed to fire from below in accordance with the
requirements of AS 1530.4:2014 where horizontal elements must be exposed to heat from
the underside only. This assessment also applies to wall systems exposed to fire from each
side (unless stated otherwise) in accordance with the requirements of AS 1530.4:2014 where
vertical elements must be exposed to heat from the direction required to resist fire exposure.

° While it is recommended that for the elastomeric pipe insulation to be classified B-s3 as
tested, the achieved results can be extended to cover an insulation material not deemed
combustible as determined by AS 1530.1:1994 (R2016)".

° Wall and floor elements are required to be tested or assessed by an Accredited Testing
Laboratory (ATL) for the required fire resistance period. In cases where the FRL of the wall or
floor is less than that of the penetration, the FRL will be derated accordingly.

o This report is only valid for the assessed systems and must not be used for any other
purpose. Any changes with respect to size, construction details, loads, stresses, edge or end

4 National Construction Code Volumes One and Two - Building Code of Australia 2019 including Amendments, Australian Building Codes
Board, Australia

5 National Construction Code Volumes One and Two - Building Code of Australia 2016 including Amendments, Australian Building Codes
Board, Australia

6 European Committee for Standardization, 2010, Extended application reports on the fire performance of construction products and building
elements, EN 15725:2010, European Committee for Standardization, Brussels, Belgium.

7 Standards Australia, 1994, Methods for fire tests on building materials, components and structures — Part 1: Combustibility test for materials,
AS 1530.1:1994, Standards Australia, NSW.
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conditions — other than those identified in this report — may invalidate the findings of this
assessment. If there are changes to the system, a reassessment will need to be done by an
ATL that is accredited to the same nominated standards of this report.

° The documentation that forms the basis for this report is listed in Appendix A.

° This report has been prepared based on information provided by others. Warringtonfire has
not verified the accuracy and/or completeness of that information and will not be responsible
for any errors or omissions that may be incorporated into this report as a result.

° This assessment is based on the proposed systems being constructed under comprehensive
quality control practices and following appropriate industry regulations and Australian
Standards on quality of materials, design of structures, guidance on workmanship and expert
handling, placing and finishing of the products on site. These variables are beyond the control
and consideration of this report.

4. Description of the specimen and variations

4.1 Description of assessed systems

The proposed systems include various services penetrating flexible (steel/timber framed) / rigid walls
with a minimum thickness of 100 mm and rigid floors of a minimum thickness of 150 mm protected by
Mulcol® Multicollar Slim, tested in accordance with EN 1366-3:2009. It is proposed to assess the
performance of the tested systems in accordance with AS 1530.4:2014. The services penetrating
walls are protected with one or two collars on each side of the wall (unless specified otherwise),
whereas services penetrating floors are protected with one or two collars on the exposed (bottom)
side of the floor.

4.2 Referenced test data

The assessment of the variations to the tested systems and the determination of the expected fire
performance is based on the results of the fire tests documented in the reports listed in Table 3.

Table 3 Referenced test data

Report number Test sponsor Test date Testing authority
YC 1518-1E-RA-001 Mulcol International 31 January 2017 Peutz
Y 1732-1E-RA-001 31 January 2017 Peutz
YB 1518-2E-RA-001 7 February 2017 Peutz
YB 1732-1E-RA 7 February 2017 Peutz
Y 1518-1E-RA-005 7 February 2017 Peutz
YA 1518-2E-RA-002 7 February 2017 Peutz
YA 1732-1E-RA 7 February 2017 Peutz
YC 1732-2E-RA-001 15 May 2017 Peutz
RFTR20006 7 April 2020 Efectis
RFTR20007 14 April 2020 Efectis
RFTR20008 15 May 2020 Efectis
Y 1979-4E-RA-002 5 October 2020 Peutz
2020-Efectis-R002525 17 November2020 Efectis
2021-Efectis-R000223 13 January 2021 Efectis
Y 2434-1E-RA-001 5 November 2021 Peutz
Y 2453-1E-RA-001 5 November 2021 Peutz
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4.3 Variations to the tested systems

An identical system has not been subject to a standard fire test in accordance with AS 1530.4:2014.
We have therefore reviewed the systems using baseline test information for similar systems. The
variations to the tested systems — together with the referenced baseline standard fire tests — are
described in Table 4.

Table 4 Variations to tested systems

Iltem Reference test Description Variations

1. Y 1518-1E-RA-005 Various penetrations protected | It is proposed to assess the tested
YA 1518-2E-RA-002 by Mulcol® Multicollar Slim systems in accordance with
were tested in accordance with | AS 1530.4:2014
YC 1518-1E-RA-001 EN 1366-3:2009 in the
YA 1732-1E-RA referenced test reports.

YC 1732-2E-RA-001
YB 1518-2E-RA-001
Y 1732-1E-RA-001
YB 1732-1E-RA
RFTR20007
RFTR20006
RFTR20008

Y 1979-4E-RA-002
2020-Efectis-R002525
2021-Efectis-R000223
Y 2434-1E-RA-001

Y 2453-1E-RA-001

4.4 Test and assessment standard

Section 10 of AS 1530.4:2014 sets out the procedure for determining the fire resistance of elements
of construction penetrated by services.

AS 4072.1:2005 sets out the minimum requirements for the construction, installation and application
of fire resistance tests to sealing systems.

4.5 Requirements for the assessed systems

° The services must directly penetrate the flexible/rigid separating element or penetrate through
a seal system installed in the separating element. The specific elements of construction that
the Mulcol® Multicollar Slim may be used to provide a penetration seal are as follows:

- Flexible walls: The wall must have a minimum thickness of 100 mm and consist of steel
or timber studs lined on both faces with minimum two layers of 13 mm thick fire rated
plasterboards. No part of the penetration seal be closer than 100 mm to a stud. The
cavity must be closed between the penetration seal and the stud, and minimum
100 mm of insulation confirmed to be deemed non-combustible in accordance with
AS 1530.1:19948 must be provided within the cavity between the penetration seal and
the stud.

- Rigid walls: The wall must have a minimum thickness of 100 mm and constructed
using concrete, aerated concrete or masonry, with a minimum density of 650 kg/ms.

- Rigid floors: The floor must have a minimum thickness of 150 mm and constructed
using aerated concrete or concrete with a minimum density of 600 kg/m3.

° The following products and fixings must be used in conjunction with Mulcol® Multicollar Slim
to form the penetration seal:

8  Standards Australia, 1994, Methods for fire tests on building materials, components and structures — Part 1: Combustibility test for materials,

AS 1530.1:1994, Standards Australia, NSW.
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- Mulcol® Multimortar (floor)

- Mulcol® Multisealant A (wall and floor)

- Mulcol® Multisealant A with backing rockwool > 35 kg/m3 (floor)

- Mulcol® Multisealant SP

° The annular gaps in services penetrating wall systems must be sealed with Mulcol®
Multisealant A or Multimastic SP sealant at both faces with a depth of approximately 10 mm.
The report sponsor has confirmed that both names refer to the same products, hence, can be
used interchangeably.

° Table 5 presents the details of the annular gaps for the services assessed in this report.
Table 5 Annular spaces for the services
Separating Filling material Annular space between Minimum distance between
element pipe/insulation and collar aperture edges
Walls Mulcol® The annular The annular 100 mm
Multisealant A or space must be | space must be
Multimastic SP less than 10 less than 5
sealant on both mm if the mm if the
faces to a depth of | outer diameter | outer diameter
>10 mm is less than is greater than
125 mm 125 mm
Floors Mulcol®

Multimortar with
depth fully filled or
Mulcol®
Multisealant A or
Multimastic SP
sealant on both
faces to a depth of
> 10 mm as stated
in Table 74 to Table
111.

The requirements for fixings of the Mulcol® Multicollar Slim collar are shown in Table 6.
Table 6

Fixings of the collar

Outer diameter Single Double collar Allowed fixings
pipe, cable, or collar
insulation (mm)
Number of | First collar | Second Rigid wall Flexible Coated
Mulcol® (Mulcol® collar WEL firestop
Multiclips | Multiclips) | (Mulcol® board
Multiclips) system
<90 2 1* 2 Mulcol® Mulcol® Mulcol®
. Multiscrew Multiscrew Multiscrew
>90 <160 3 1 3 7.5 x 7.5 x FB 40 or
> 160 and > 200 4 1* 4 40 mm 40 mm or threaded
threaded rod and
>200 > 285 5 2 5 rod and bolts M6
>285 > 315 6 2 6 bolts M6
Note : * Mechanical fixation to the wall is not necessary
° The various penetration seal systems included in this assessment are as below:

- Mulcol® Multimastic FB1 board system (2 x 50 mm) penetration seal system with
Mulcol® Multimastic C coating (thickness 1 mm). The coating is also applied
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circumferential over the opening of the rock wool with the adjacent construction
(overlap minimal 10 mm). The joints between the different board elements and the
aperture edge are glued together with Mulcol® Multimastic SP. The annular
spaces/gaps of the pipe penetrations are also sealed with Mulcol® Multimastic SP.

- Mulcol® Multimastic FB2 (1 x 60 mm) penetration seal system with Mulcol®
Multimastic C coating applied to a thickness of 1 mm on both faces of the panel. The
Mulcol® Multimastic C coating is also applied circumferential over the opening of the
mineral wool with the adjacent construction with a thickness of 0.3 mm. The joints
between the different board elements and the aperture edge are glued together with
Mulcol® Multimastic SP. The openings between the seal and the cables, cable trays
and ladders are closed off with Mulcol® Multimastic SP.

° The following minimum distances between aperture edges and between the pipes must be
maintained: A: =50 mm, A2 =50 mm, Az = 100 mm.
Option 1 Option 2
:A — /MM ? ' d /M

: ]

AV Pipa [ lop sdge of seel separalion
A2 : Pipe ) side edge of seal separation
Al : Pipu | pipe separaiion

A1 Pipa { top edge of sesl separation
A2 : Pipe / skde acge of saal ssparalion
AL Pipe | plpe separation

Figure 1 minimum distances between apertures edges and between the pipes

Pipes must be supported at maximum 350 mm away from both faces of the wall constructions and
from the upper face of floor constructions. Support of services in walls and floors must be maintained
as per AS 1530.4:2014 and AS 4072.1:2005 requirements.
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5. Assessment 1 — Applicability of test results in
accordance with AS 1530.4:2014

5.1 Description of variation

This assessment report is prepared based on referenced tests provided in Appendix A describing fire
resistance testing of fire seals and service penetration protection in various fire separating elements,
tested in accordance with EN 1363-1:1999°, BS EN 1363-1:2012%°, , EN 1363-1:2020%1, EN 1363-
2:1999'2 and BS EN 1366-3:2009%2. These standards differ from AS 1530.4:2014. The effect these
differences have on the fire resistance performance of the test specimens if tested in accordance with
AS 1530.4:2014 is discussed below.

5.2 Methodology

The method of assessment used is summarised in Table 7.

Table 7 Method of assessment
Level of complexity Intermediate assessment
Type of assessment Comparative

5.3 Assessment

5.3.1 Specimen configuration

AS 1530.4:2014 specifies that the service(s) shall be installed so that it projects a minimum 500 mm
on each side of the supporting construction, of which at least 200 mm shall extend beyond the
extremities of the penetration sealing system. The penetration sealing system shall include any
coating, wrapping or other protections to the services. The length of unprotected service on the
unexposed face shall not be greater than 500 mm. For plastic pipes, the external projection away
from the furnace shall be increased to a minimum of 2000 mm. The measurements shall not include
any part of the plug or cap used to seal a pipe within the furnace.

EN 1366-3:2009 specifies that the service(s) shall be installed so that it projects a minimum of

500 mm on each side of the supporting construction, of which at least 150 mm shall extend beyond
the extremities of the penetration seal. In the case of metallic services and metallic service supports
that penetrate the seal the length of the unprotected part of the service/service support on the
unexposed face shall not be greater than 500 mm.

With respect to the difference in the pipe projection from the wall system, it is considered that this
difference will not likely introduce any detrimental effect to the wall system as the plastic pipe is
expected to melt in the first few minutes in a test, and once the sealant is activated, this difference
can be negligible. In case of a floor system, it is argued that having a 2000 mm projection out of the
floor slab at the unexposed side may include a detrimental effect due to stack effect. However, it is
argued that 500 mm projection as stipulated in the EN standard could be considered as the most
onerous case due to the fact that more hot gases are expected to pass from the exposed to the
unexposed side at a faster rate, hence increasing the temperature recorded by the TC placed on the
service before the activation and closure of the fire rated sealant. In conclusion, considerable amount
of research and test history has showed that the extension of the pipe from the unexposed side will
not likely have an impact on the performance of the plastic pipes, hence it can be positively assessed.

9 European Committee for Standardization, 1999, Fire resistance tests — General requirements, BS EN 1363-1:1999, European Committee for
Standardization, Brussels, Belgium

10 European Committee for Standardization, 2012, Fire resistance tests — General requirements, BS EN 1363-1:2012, European Committee for
Standardization, Brussels, Belgium.

% European Committee for Standardization, 2020, Fire resistance tests — General requirements, BS EN 1363-1:2020, European Committee for
Standardization, Brussels, Belgium

2 European Committee for Standardization, 2012, Fire resistance tests — Part2:Alternative and additional procedures, BS EN 1363-1:2012,
European Committee for Standardization, Brussels, Belgium

13 European Committee for Standardization, 2009, Fire resistance tests for service installations. Penetration seals, BS EN 1366-3:2009,
European Committee for Standardization, Brussels, Belgium.
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The EN standard EN 1366-3:2021% stipulates the following field of application based on the tested
pipe end configuration:

Table 8 Field of application for pipe end configurations for single layer plastic pipes
u/U C/U u/C c/C
Covered u/U Y N N N
C/U Y Y N N
u/C Y Y Y N
c/C Y Y Y Y
Y=acceptable, N=not acceptable

Table 9 Field of application for pipe end configurations for metal pipes
u/u C/U u/C Cc/iC
Covered u/u Y N N N
C/U Y Y Y N
u/C Y N Y N
c/iC Y Y Y Y
Y=acceptable, N=not acceptable

Based on the review of the test data and the above field of application, it is the opinion of this testing
authority that services tested with an open/open end fire configuration are considered to be the worst-
case scenario as the hot gases will have a clear path to the unexposed side. As a result, the
thermocouple placed on the service will likely record the highest temperature when compared to the
rest of the pipe end configurations. Therefore, FRL achieved in U/U configuration can be extended to
services tested in any of the pipe end configurations.

With respect to the services tested in an open/closed configuration or closed/closed configuration, it is
considered that both configurations are not in line with the general requirement of the

AS 1530.4:2014. However, AS 1530.4:2014 stipulates that “service end conditions shall be
representative of those intended to be used in practice”, therefore, it is reasonable to extend the FRL
achieved in both configurations provided that they are representative of the system used in practice.
Hence the open/closed configuration or closed/closed configurations for plastic and metal pipes are
assessed according to Table 8 and Table 9, respectively.

Furnace temperature regime

The furnace temperature regime for fire resistance tests conducted in accordance with
AS 1530.4:2014 follows the same trend as EN 1363-1.

The parameters outlining the accuracy of control of the furnace temperature in AS 1530.4:2014 and
EN 1363-1 are not appreciably different.

Furnace thermocouples

The furnace thermocouples specified in AS 1530.4:2014 are type K, mineral insulated metal sheathed
(MIMS), with a stainless-steel sheath having a wire diameter of less than 1.0 mm and an overall
diameter of 3 mm. The measuring junction protrudes at least 25 mm from the supporting heat
resistant tube.

The furnace thermocouple specified in EN 1363-1 is made from a folded steel plate that faces the
furnace chamber. A thermocouple is fixed to the side of the plate facing the specimen, with the
thermocouple hot junction protected by a pad of insulating material.

14 European Committee for Standardization, 2021, Fire resistance tests for service installations. Penetration seals, BS EN 1366-3:2021,
European Committee for Standardization, Brussels, Belgium.
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The plate part is to be constructed from 150 + 1 mm long by 100 + 1 mm wide by 0.7 + 0.1 mm thick
nickel alloy sheet strips.

The measuring junction is to consist of nickel chromium/nickel aluminium (Type K) wire as defined in
IEC 60584-1, contained within mineral insulation in a heat-resisting steel alloy sheath of nominal
diameter of 1 mm, with the hot junctions electrically insulated from the sheath.

The thermocouple hot junction is to be fixed to the geometric centre of the plate by a small steel strip
made from the same material as the plate. The steel strip can be welded to the plate — or may be
screwed to it — to facilitate replacement of the thermocouple. The strip should be approximately

18 mm by 6 mm if it is spot-welded to the plate, and nominally 25 mm by 6 mm if it is to be screwed to
the plate. The screw is to be 2 mm in diameter.

The assembly of plate and thermocouple should be fitted with a pad of inorganic insulation material
97 + 1mm by 97 + 1 mm by 10 + 1 mm thick with a density of 280 + 30 kg/m?.

The relative locations of the furnace thermocouples for the exposed face of the specimen — for
AS 1530.4:2014 and EN 1363-1 — are 100 mm + 10 mm and 100 mm + 50 mm, respectively.

The furnace control thermocouples required by EN 1363-1 are less responsive than those specified
by AS 1530.4:2014. This variation in sensitivity can produce a potentially more onerous heating
condition for specimens tested to EN 1363-1, particularly when the furnace temperature is changing
quickly in the early stages of the test.

Furnace pressure

Itis a requirement of AS 1530.4:2014 and EN 1363-1 that for vertical elements, a furnace gauge
pressure of 0 Pa is established at a height of 500 mm above the notional floor level.

For wall penetrations, AS 1530.4:2014 requires that — if the separating element has a height greater
than 1 m — it shall be tested with a pressure of 20 + 3 Pa at the top of the separating element and that
the horizontal penetrating services shall be included in the zone where positive pressure exceeds

10 Pa.

EN 1366-3:2009 specifies that a minimum pressure of 20 Pa shall be maintained at the top of the
uppermost penetration seal in a vertical supporting construction and that services shall only be
included in the zone where the positive pressure exceeds 10 Pa.

Therefore, both standards require that a minimum pressure of 10 Pa be maintained at the lowest point
of the lowest service.

It is a requirement of both AS 1530.4:2014 and EN 1363-1:2012 that for horizontal elements, a
furnace gauge pressure of 20 Pa is established at a height of 100 mm below the floor soffit level.

The parameters outlining the accuracy of control of the furnace pressure in AS 1530.4:2014 and
EN 1363-1:2012 are also not appreciably different.
5.3.2 Specimen thermocouples

The specimen thermocouple specification of service penetrations is generally the same for
AS 1530.4:2014 and BS EN 1366-3:2009.

For the penetration construction considered. AS 1530.4:2014 specifies the following locations for
thermocouples to be placed.

o At not less than two points approximately 25 mm from the edge of the hole made for the
passage of the service (one in uppermost vertical plane).

° On the surface of the penetrating service, at least two thermocouples located approximately
25 mm from the plane of the general surface of the penetrated element (one in uppermost
vertical plane).

o At least two positions 25 mm from the interface of the separating element and main
penetration seal.

For penetration sealing systems, thermocouples are fixed in generally similar locations on the
unexposed face in both EN 1363-1 and AS 1530.4:2014. These locations are on the supporting
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construction, the sealing system, the penetrating service adjacent to the plane of penetration, and on
the penetrating service some distance from the plane of penetration.

5.3.3 Performance criteria

The performance criteria discussed — as pertaining to the current assessment — are integrity and
insulation.

Integrity

In accordance with AS 1530.4:2014, while a specimen maintains its insulation performance, the
specimen shall be deemed to have failed the integrity criterion if it collapses or sustains flaming on the
unexposed face, which can ignite a cotton pad when applied for up to 30 seconds.

A specimen shall be deemed to have failed the integrity criterion in accordance with AS 1530.4:2014
when any of the following occurs:

° Sustained flaming for 10 seconds.

° A gap forms that allows the passage of hot gases to the unexposed face and ignites the
cotton pad when applied for up to 30 seconds.

° A gap forms that allows the penetration of a 25 mm gap gauge anywhere on the specimen.

° A gap forms that allows a 6 mm x 150 mm gap gauge to penetrate the specimen anywhere

on the specimen.
Except for minor variations, the integrity criteria in EN 1363-1 are generally applied in a comparable
manner.
Insulation

The general insulation criteria of AS 1530.4:2014 and EN 1363-1 are not appreciably different.

5.4 Conclusion

The variations in furnace heating regimes, furnace thermocouples and the responses of the different
thermocouple types to the furnace conditions are not expected to have a significant effect on the
outcome of the referenced fire resistance test. Based on the above discussion, it is considered that
the results relating to the integrity and insulation performance of the referenced tests can be used as
a basis to assess the FRL of the specimens if tested in accordance with AS 1530.4:2014.

20221125-FAS210306 R1.0 Page 14 of 181



Wdrringtonfire Fire assessment report R1.0

Proud lo be part of @ element

6. Assessment 2 - Mulcol® Multicollar Slim - Flexible or
rigid wall constructions with wall thickness of
minimum 100 mm

6.1 Description of variation

Various service penetrations including metal pipes, plastic pipes and cable configurations are
protected with Mulcol® Multicollar Slim product. The services penetrating walls are protected with one
or two collars on each side of the wall (unless specified otherwise). The annular gaps in services
penetrating wall systems are sealed with Mulcol® Multisealant A or Multimastic SP sealant at both
faces with a depth of approximately 10 mm. The report sponsor has confirmed that both names refer
to the same products, hence, can be used interchangeably.

6.2 Methodology

The method of assessment used is summarised in Table 10.

Table 10 Method of assessment

Assessment method

Level of complexity Intermediate assessment

Type of assessment Qualitative

6.3 Assessment

6.3.1 Plastic pipes

Plastic pipes fitted perpendicular to the wall

Table 11  Plastic pipes fitted perpendicular to the wall

Pipe material Pipe diameter Pipe wall thickness Number of
(mm) (mm) collars
PE-HD, PE-X, @40 2.4 one -/90/60 U/U
ABS, SAN-
PVC @50 3-4.6 one -/120/120 U/U
@110 2.7 one -/60/60 U/U
6.6 one -/120/120U/U
@125 3.1 one -/120/45 U/U
4.9-7.4 one -/120/90 U/U
7.4-114 one -/45/45 U/U
7160 4 one -/90/90 U/U
4-14.6 one -/90/90 U/C
4-9.5 two -/120/120 U/U
9.5-14.6 two -/60/60 U/U
9.5-14.6 two -/120/120 U/C
@250 7.7 two -/60/60 U/C
PP @40 1.8-5.5 one -/120/120 U/U
@110 2.7-6.3 one -/120/120 U/U
@125 3.1 one -/120/120 U/U
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Pipe material Pipe diameter Pipe wall thickness Number of

(mm) (mm) collars
31-73 one -/120/90 U/U
73-114 one -/30/30 U/U

@160 4 one -/120/90 U/U
4-6.2 one -/60/45 U/U
6.2-14.6 one -/30/30 U/U
9.1 one -/120/90 U/C
4 two -/120/120 U/U
9.1 two -/90/90 U/U
14.6 two -/60/60 U/U
14.6 two -/120/120 U/C

PVC-U, PVC-C | @40 1.9-45 one -/120/120 U/U

@110 2.2 one -/120/120 U/U
12.3 one -/120/90 U/U

@125 25 one -/120/120 U/U
9.3 one -/90/90 U/U

@160 1.8 one -/120/90 U/U
11.8 one -/120/90 U/U
1.8-11.8 two -/120/120 U/U

@315 7.7 two -/90/90 U/C

20221125-FAS210306 R1.0 Page 16 of 181



wqrringtonfire Fire assessment report R1.0

Proud lo be part of @ element

Front view_ Side view

2100 mm

(VAR O - 20 )

Figure 2 Plastic pipes fitted perpendicular to the wall protected with one collar
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Front view

b - MukcoMulticlip
¢ - Mulcol*Multiclip Large

Fire assessment report R1.0

- ¢ R

2100 mm

e

Muicol®

(Depth mm. 10 mm)
(WA O - 20 men)

Double Mulcof®
Multicollar

Mulcor®
Multiscrew 7.5 x 40 mm

Flexible wall

2100 mm

Figure 3

20221125-FAS210306 R1.0

NN

i

%Y

ustic insulaton

Plastic pipes fitted perpendicular to the wall protected with two collars
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Plastic pipes fitted at angles 45°-90° to the wall

Table 12 Plastic pipes fitted at angles 45°-90° to the wall

Pipe material Pipe diameter Pipe wall thickness Number of
(mm) (mm) collars

PE-HD, PE-X, @110 2.7 one -/60/45 U/C
ABS, SAN-PVC
3.4-10 two -/120/120 U/C
PP @110 2.7 one -/60/45 U/C
3.4 two -/120/120 U/C
3.4-10 two -/60/45 U/C
PVC-U, PVC-C 2125 2.5 one -/145/30 U/U

Side view_
! ® over envbe el
; N
i ..
i
]
: X", da,
H -
! :
i
]
i
]
]
- i
- ]
]
i
PNE] |
Acoussic insulation I
'rF '
Mulcor®
Deph men 10 mw)
(WA O - 20 mem)
Muicol®

-
Mulco® Mulscrew 7.5 x 40 mm /
= o
N
Fleubie wall
or non-insulated
|z100 mml

Figure 4  Plastic pipes fitted at angles 45° - 90° to the wall protected with
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Eront view Side view_

_______________

8 - Annular space
M 15 men terteeon 00 80 MUCOPVSCOM)

b - Mulcol® Mutsclp

Figure 5  Plastic pipes fitted at angles 45° - 90° to the wall protected with two collars
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Plastic pipes, perpendicular to the wall, in Mulcol® Multimastic FB1 coated board seals

Table 13  Plastic pipes, perpendicular to the wall, in Mulcol® Multimastic FB1 coated board

seals

Pipe material Seal Pipe Pipe wall Number FRL

penetration diameter thickness (mm) of collars

system (mm)
PE-HD, PE-X, Mulcol @110 2.7 one -/120/120 U/U
ABS, SAN-PVC
PP Mulcol @110 2.7 one -/120/120 U/U

Eront view_ Side view_
\ Mulcal *
ot

2100 mm

Mucol®
x
Eragm
Muicol *

(Mwremad 35 4 gm*) !!m!

(WARN O - 20 man)

Mucol® Mutiscrew FB 40 mm Muicol ®

Mucol®

rmu

|z100mm

Figure 6  Plastic pipes, perpendicular to the wall, in Mulcol® Multimastic FB1 coated board
seals protected
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Plastic pipes insulated with AF/Armaflex (LI/Cl) made out of flexible elastomeric EPDM rubber
foam

Table 14  Plastic pipes insulated with AF/Armaflex (LI/CI) made out of flexible elastomeric
EPDM rubber foam

Pipe material Pipe Pipe wall Insulation LI/CI Number of FRL
diameter thickness thickness/length (mm) collars
(mm) (mm)
PVC-U, PVC-C @110 3.2 32/ 450 minimum two -/120/120 U/U
Front view

LRI

a- Anrular space
(Massemum 15 mm betwoen insulation and Muloo! * Mutioollar)

b - Mulcol ® Mutickp
- Mulcol ® Mulliclip Large

Doutie Mulcol ®

MUIBCON

Plastic pip

)

L
Mulcol © A 7 k
Multiscrew 7,5 x 40 mm /; /9 _
/ ;‘ 7/ 7
Flexible wal , :/ j
s 77

7

lated or non-insylated A

-12100 mm| .
Figure 7 Plastic pipes insulated with AF/Armaflex (LI/Cl) made out of flexible elastomeric
EPDM rubber foam
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Plastic pipes insulated with AF/Armaflex (LS/CS) made out of flexible elastomeric EPDM
rubber foam

Table 15

Plastic pipes insulated with AF/Armaflex (LS/CS) made out of flexible elastomeric
EPDM rubber foam

Pipe material Pipe Pipe wall Insulation LS/CS Sealing system Number FRL
diameter  thickness  thickness/length of
(mm) (mm) (mm) collars
PE, PE-X, ABS, @110 2.7 19/400 minimum Mulcol one -/60/60
SAN-PVC multimastic SP u/u
PP @110 2.7 19/400 minimum Mulcol one -/60/60
multimastic SP u/u
PVC @110 2.7 19/400 minimum Mulcol one -/60/60
multimastic SP u/u
PE-HD, PE-X, @110 3.2 32/450 minimum Mulcol two -/120/90
ABS, SAN-PVC multimastic A u/U
Front view

n-m?n
M v 15 mun Gstaenn vt ahon arv) VS aof® A Scoter )

b- Mukcal ® Multiclip
€ < Mulcol * Multclp Large

Figure 8 Plastic pipes insulated with AF/Armaflex (LS/CS) made out of flexible elastomeric

EPDM rubber foam
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Plastic pipes with (electrofusion) pipe coupling, perpendicular to the wall

Table 16  Plastic pipes with (electrofusion) pipe coupling, perpendicular to the wall

Pipe material Pipe diameter (mm)  Pipe wall thickness Number of
(mm) collars
PE-HD, PE-X, ABS, | @110 4.3-74 one -/120/120 U/C
SAN-PVC
@125 7.4 one -/90/60 U/C
Front view

2100 mm

S Mulcol®
Muicol® ’
(Dapth min. 10 mm)
(VWARA 0 - 20 oy
7 Pipe coupling outside the wall
*
Mulco® Multiscrew 7,5 x 40 mm A Vi Mulcol®
or Tiveaded stoel bolt with nuts M8 4 A
L1
Flexble wal
in

000

Figure 9 Plastic pipes with (electrofusion) pipe coupling, perpendicular to the wall
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Plastic pipes with an elbow, perpendicular to the wall

Table 17  Plastic pipes with an elbow, perpendicular to the wall

Pipe material Pipe diameter (mm) | Pipe wall thickness Number of
(mm) collars
PP @125 3.1 one -/90/90 U/C
PVC-U, PVC-C @125 25 one -/90/90 U/U
Front view Side view
a = Annular space . - P
IMsoaTram 15 mm Betwesen pioe and Mool ® okl | [Pl ower ariins sl ghuinini’] ‘1‘
b - Mulcal® Multiclip . =" Aeoustic insutation

.. Thermacampad TF

_
# g
]
¢ g
]
:f ﬁ:
=100 mm
_-1—|.ﬂ_
] o)
Rimgic wall - 9
4 & Mulcal®
Kaulcol® a0,
Kaulliseatant &
|Cuphh man, 70 =] =
(PR D - 20 =]
a9 N a
)
Plastic pips
b9 [
MulcoF  Multiscrew 7,5 x 40 mm ] g
ar Thraaded siesl ball wilh nuts W8 11
£
#
]
. 1] Bulcol
Flaxibie wal F
In::ian:;grlmrrinsum:d 1] ? uiticli

2100 mm

Figure 10 Plastic pipes with an elbow, perpendicular to the wall
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Plastic pipes with an elbow in U shape, perpendicular to the wall

Table 18  Plastic pipes with an elbow in U shape, perpendicular to the wall

Pipe material Pipe diameter (mm) Pipe wall Number of FRL
thickness (mm) collars
PE, PE-X, ABS, SAN-PVC @110 3.4 one -/120/120 U/C
PP @110 3.4 one -/120/120 U/C
PVC @110 3.4 one -/120/120 U/C
Front view Side view
- | Auoustic insulaton
. eq. Thermacompact TF
2F il over mrbre wal| bckness ) - 4

41
g
e
#
a7
a = Annular space C::}\""—""‘ ¢
animum 14 mm babween pips and Mulcol® Mulscclarng 1
b = Mudcal ® Muldip |1

=100 mm

1T

.
4
~_[ .d Mulcol ©
Muliz=alan &

Deapkh rmin 10 ram)
(Width O - 20 mm)

Mulcal I a Muleol
Muiticli - Multicolar
-
a
-
Elbow cannector (88 5°
1
1
Mulcal ®
Mulscrew 7.5 x 40 mm LA .\

/ \_E&
gé Plaslic

g
ﬁ; .
L4 3% - Pipe distance o wall

imisnce o wal £ 31 mmj
2100 mm |

Figure 11 Plastic pipes with an elbow in U shape, perpendicular to the wall

Flaxitle wall
Irsulated ar non-insuliaied
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Plastic pipes, perpendicular to the wall, in wall corner

Table 19
Pipe

Pipe diameter
material (mm)

(mm)

Pipe wall
thickness

Location

Fire assessment report R1.0

Plastic pipes, perpendicular to the wall, in wall corner

Number of FRL

collars

PVC-U, 2110 2.2 Bottom corner one -/120/90 U/U
PVC-C
3.2 Bottom corner one -/120/90 U/U
Eront view. (w tex) Eront View  (foor basemeny
" i » a - Anndar space
. M i s 15 o o Audcct® M )
g S AR b - Mulcol * Multiclp
) 2 ‘ s' - Pipe distance 1o floor basement
g, & ‘ (Dnslmnce 10 Boor bassment < 5 mm)
’ 8- Pipe distance to wall
A (Dwtancn bowall 6 mvn)
’// s
Wall
/% - Wal
@ - Annular space ;
M 15 nm Pigm and Mol ® Muicofier)
b - Mulcol ® Muttickp ’ =
8' - Pipe distance to top floor . M =
(Do 1 o Noce 5 5 mm) - :
& Pipe dstance 10 wal ) : L W
(Daasnoe 1 wall 5 § mm) \»
-‘ g .

e ————

With or without acoustic insulaton

w;coc'»unmw.s % 40 mm

Flexible wall

Wall

(Dapth min_ 10 mm)
(Wian 0 - 20 mos

Mukol ®

Figure 12 Plastic pipes, perpendicular to the wall, in wall corner
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Plastic pipes, perpendicular to the wall, with zero distance to the floor

Table 20  Plastic pipes, perpendicular to the wall, with zero distance to the floor

Pipe material Pipe diameter (mm) Pipe wall Number of = FRL
thickness (mm) collars
PE, PE-X, ABS, SAN-PVC | @90 2.8 one -/90/90 U/U
PVC @110 2.2 one -/90/60 U/U
Eront view asematve axicanon)
a - Annular space
(Wmamum 15 mm between INSWaton and MUKCD® Mook
b - Mulcol ® Mulscip

,\\ Flexible wall
. & insulated or non-insulated
>

Muicol® Muliscrew 7.5 x 40 mm A #e
or Threaded steel boit with nuts MS /] L Muicol *

Mulcol ® 4

. V
{Degth min. 10 mm) ’
s

1\

Figure 13  Plastic pipes, perpendicular to the wall, with zero distance to the floor
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Plastic pipes supported by steel supporting half shell, perpendicular to the wall

Table 21 Plastic pipes supported by steel supporting half shell, perpendicular to the wall

Pipe diameter (mm) Pipe wall thickness Number of
(mm) collars

one -/90/90 U/C

Pipe material

PE, PE-X, ABS, SAN-PVC | @90 2.8

8 - Annular space
Mamrar 15 e Dot wmers Condl @ Mokl * Mot coRe

b~ Mulcd ® Multiclp

2100 mm

l. |

Figure 14 Plastic pipes supported by steel supporting half shell, perpendicular to the wall
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6.3.2 Plastic pipes (silent)

Table 22  Plastic pipes (silent), perpendicular to the wall
Pipe material Pipe diameter Pipe wall Number of
(mm) thickness collars
(mm)
Wavin SiTech+ -/120/120 U/U
@110 3.6 one -/120/90 U/U
Geberit Silent dB 20 2110 6 one -/120/120 U/U
Wavin Si Tech+ 2160 5 two -/120/90 U/U
Front view Side view
4
? Fill over wnbre wall uaf
4
"" g
Acoustic ingulation
?
a - Annular space f:ﬁ ¢
|dmariars 1% e betwean pea snd Muoo® ool i
b - Mudeal ® Muldip fy:_ﬁ-‘h‘é
ey 2100 mm |
Reigird wal 1 L, Ta
Mulcol ® o Mulcol *
Multiseslant & \\ WAulliczilar
{Cwpth man. ¥Wmm| o
[t O - 20 mm| b 4
o Plaslic pipe - Silent
1 ,;:#
Mulcol * Multiscrew 7.5 x 40 men ae ) Mulco
or Threaded siess| ball with nuts MG 4441 i
# g
141
1]
e
Fleotale wal ;@f’# @
Insulaled or non-nsulated g §

- 21[]Dmm| -

Figure 15 Plastic pipes (silent), perpendicular to the wall protected with one collar

20221125-FAS210306 R1.0 Page 30 of 181



Wdrringtonfire Fire assessment report R1.0

Proud lo be part of @ element

Front view

a - Annular space
A 15 mm

b - Mulcol ® Muticlip
©- Mulcol ® Multiclip Large

Double Mulcol ©
I ar

Mulcol ® NS
Multisealant A .

Muicol ® A 77
Multiscrew 7.5 x 40 mm 2 A7
9% A
i A/

5 A 1;’ ’
Flexible wall A %
Insul 1 e A/

j/ ,‘, f’;’
1% A
2100 mm | ’

Figure 16 Plastic pipes (silent), perpendicular to the wall protected with two collars
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Plastic pipes (silent) with moulded socket, perpendicular to the wall

Table 23  Plastic pipes (silent) with moulded socket, perpendicular to the wall

Pipe material Pipe Pipe wall Type of coupling Number of FRL
diameter thickness collars
(mm) (mm)
Raupiano Plus 2110 2.7 Raupiano Plus @110 mm | one -/120/120 U/U
Moulded socket
Front view Side view
over
—
e " . 2% ;v
i
|}
|
’ ; Acoustic thermal insulation

2100 mm

A
Oepth mn. 40 may
(WD D - 20 @)
Plastic pipe - Silent
Muol® Mutiscrew 7.5 x 40 mm : 55 Mulcol®
. ¥
J »
Fleoble wall . :
_.lgno_mm.l._

Figure 17 Plastic pipes (silent) with moulded socket, perpendicular to the wall
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Table 24  Plastic pipes (silent) with an elbow, perpendicular to the wall

Pipe material Pipe diameter Pipe wall Number of FRL

(mm) thickness (mm) collars
Wavin SiTech+ @110 3.6 one -/60/60 U/U
Geberit Silent dB 20 @110 6 one -/120/90 U/U

Mudcol® MulSacrew 7.5 x 40 e / X N

Plextie wal

: %5 - Pipe distance 1o wal
(Ot 1wl 5 20 ren)

Figure 18 Plastic pipes (silent) with an elbow, perpendicular to the wall

20221125-FAS210306 R1.0 Page 33 of 181



Fire assessment report R1.0

warringtonfire

Proud lo be part of @ element

Plastic pipes (silent), perpendicular to the wall, in wall corner

Table 25

Plastic pipes (silent), perpendicular to the wall, in wall corner

Pipe material

Pipe
diameter
(mm)

Pipe wall

thickness

(mm)

Location

Number
of
collars

FRL

Geberlt Silent dB 20 2110 6 Top corner one -/60/60 U/U
Geberlt Silent dB 20 2110 6 Bottom corner one -/120/120 U/U
Front view _mo mer Front view _(Foor nasement
L & ‘ ' ~ . 3 - Annular space
%y 19 9 .0 15 e and Musco
= i : ' . b - Mulcol® Multiclip
P ;- a ' s' - Pipe distance to floor basement
b "y . @B * (Distarce 1 Boor basement 5 S mmy
s°- Ppe dstance 1o wall
o * Dtstance © Wil £ S mey)
. b %
A ' Wl
A
% =
, AA b
o —— Wall
p
o
a-Arnular space *
(Maximeam 15 i between Dipe and MuUCco® Muticolar
b - Mulool® Multicip *  *
s* - Pipe distance to top fioor -
iDz2snce W g fo0r < S mes) ¥ . o ) z
£*- Pipe distance to wall . K Jaw J
(Detance 10wk 5 5 mmy p g - =
- - 2 & .‘ _ . " - .

Mu’mnms#m

e S e e e
IANNNRN

Degen ren 40 me)
fdicen 0 - 20 mm)

|2100 mm |

Figure 19 Plastic pipes (silent), perpendicular to the wall, in wall corner
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6.3.3 PP-R multilayer pipes
Table 26 PP-R multilayer pipes, perpendicular to the wall

Pipe material Pipe diameter Pipe wall Number of
thickness (mm) collars
Aquatherm Blue-MF @20 2.8 one -/90/60 U/C
@110 10 one -/60/60 U/C
7160 14.6 one -/90/60 U/C
Aquatherm Red-MF @110 15.1 one -/90/45 UIC
Front view Side view
: 0 o)
: i
L E
!
- -

2100 mm

(Wa» - 0mem)

Mucor® .
Mutisealant A <
Omoes e 16 ey \

p— <o Multilayer pipe - Fibre compesite (SMFMS)

( "

0

Mulcol® Multiscrew 7.5 x 40 mm
or Threaded sieel bot with nuts M8

o 77 ,
|2100 mml

Figure 20 PP-R multilayer pipes, perpendicular to the wall
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PP-R multilayer pipes, perpendicular to the wall, in Mulcol Multimastic FB1 coated board seals

PP-R multilayer pipes, perpendicular to the wall, in Mulcol Multimastic FB1 coated

Table 27
board seals
Pipe material Seal Pipe diameter | Pipe wall Number of = FRL
penetration (mm) thickness (mm) collars
system
Aquatherm Green-MF | Mulcol @50 6.9 one -/120/120 U/C
Front view Side view
Mulcol ®
FB12x SOmm
(:?'aown

HE

Mutilayer pipe - Fibre composite (S, MF MS)

— — — — — — — —
- Annuler space ¥ %0
2 (Maemars 15 men betwesn ppe and Mulco® Mucalar A
b - Mulcal ® Multiclip A/ A
2100 mm
\ Mool #
Muicol ¢ v 10 )
(Wiah © - 20 many
" -
& 10y
Mulcol *
( ) - -
Mulkcol ®
Mulcol ® Mutscrew FB 40 mm

rmuﬂ

: |z100 mm |

Figure 21 PP-R multilayer pipes, perpendicular to the wall, in Mulcol Multimastic FB1 coated

board seals
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PP-R multilayer pipes insulated with AF/Armaflex (LS/CS/CI/LI) made out of flexible
elastomeric EPDM rubber foam

Table 28 PP-R multilayer pipes insulated with AF/Armaflex (LS/CS/CI/LI) made out of flexible
elastomeric EPDM rubber foam

Pipe material Pipe Pipe wall Insulation

diameter thickness LS/CS/LI/CI

(mm) (mm) thickness/length collars

(mm)

Aquatherm Green-S 2110 18.3 32/300 minimum one -/60/60 U/C
Aquatherm Green-MS 2110 15.2 32/300 minimum one -/90/90 U/C
Aquatherm Green-MF 2110 15.1 32/300 minimum one -/90/90 U/C
Aquatherm Blue-MF @20 2.8 32/300 minimum one -/120/120 U/C

@110 10 9/300 minimum one -/90/60 U/C

2110 10 9- 32/300 minimum one -/60/60 U/C

Front view

a- Annuar space
(Madmum 15 mm betwenn insuaton and Mulool * Mutiootar)

b - Mulcol * Multicip

Elastomeric thermal insulation
©.9 Amaflex/AF @ nb-32

Muicol
QrTh

@ Multiscrew 7,5

gaded stee

40 mm
ith nuts M

Figure 22 PP-R multilayer pipes insulated with AF/Armaflex (LS/CS/CI/LI) made out of flexible
elastomeric EPDM rubber foam
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PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam

Table 29  PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric
EPDM rubber foam

Pipe material Pipe Pipe wall Insulation LI/CI Number FRL
diameter thickness thickness/ length of
(mm) (mm) (mm) collars
Aquatherm Blue-MF @110 10 32/300 minimum one -/120/120 U/C
Aquatherm Blue-MF @160 14.6 32/300 minimum one -/120/120 U/C
Front view

a - Anrular space
(Maemum 15 mm between insulation and Mukoo | Muticolar)

b - Mulcol ® Multickp

Multilayer pipe - Fitre composite (SMFMS)

1 1
J — *:_. ;
| |
1 1
1 1
I 1
E33z33a39333s o T s333:3303a383
Siisasmedinas v A 33zimaaRons
A v, Elastomenc themal nsulation
W
Mulcol ® v a7 Mulcol ®
x A e
A v
Flexible wall /I

y ; v

Figure 23 PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric
EPDM rubber foam
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PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam in Mulcol Multimastic FB1 coated board seals

Table 30  PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric
EPDM rubber foam in Mulcol Multimastic FB1 coated board seals

Pipe material  Pipe Pipe wall Insulation LI/CI Number of = FRL
diameter thickness (mm) | thickness/length (mm) collars
(mm)
Aquatherm 750 6.9 32/300 minimum one -/120/120 U/C
Green-S
Front view.

.-Mme = 2
b~ Mulcal * Multiclip

Mucol ® \ " o
3 L]
ghmm ° 4 Mulcol
Degh oan 10 mm)
< (Wickh 0 - 20 am)
(Mwmar 35 kgm*) Mucol ®
Mutticollar

Z=Zsz2ccesazE|

Mulcol ® Multiscrew FB 40 mm

Muicol ®

Mool ® 17
Y s ,

Flexible wal

_Jz100 mm |
Figure 24 PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric
EPDM rubber foam in Mulcol Multimastic FB1 coated board seals
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PP-R multilayer pipes supported by steel supporting half shell, perpendicular to the wall

Table 31  PP-R multilayer pipes supported by steel supporting half shell, perpendicular to

the wall
Pipe material Pipe diameter Pipe wall Number of FRL
(mm) thickness (mm) collars
Aquatherm Green-MS 750 6.9 one -/90/90 U/C
Front view Front view
a - Amnular space a - Anrular space
] 15 mm and Musticohar) 15 om and Mucol ® Mulscoler)
b - Mulcol® Mutticlp b - Mulcol ® Multiclip
s*- Pipe distance to floor s*- Pipe distance to floor
(Dastance o foor s 5mm)

(Distance © foor < 5 mm)

\ Flexible wall
a o sul or

Figure 25 PP-R multilayer pipes supported by steel supporting half shell, perpendicular to
the wall
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PP-R multilayer pipes with an elbow, perpendicular to the wall

Table 32  PP-R multilayer pipes with an elbow, perpendicular to the wall

Pipe material Pipe diameter Pipe wall Number of FRL
(mm) thickness (mm) collars
Aquatherm Blue-MF 2110 10 one -/120/90 U/C
and elbow PP-R
Front view Side view
a - Annular space
M 15 79m Detwean Dpe and Vool ® Musscofar)
b - Mucol® Musclip

PN

Muicad *

(Dugst: man 10 oy

(NN O - 20 wwm)
Mulcol® Muliscrew 7,5 x 40 mm = Multilayer pipe - Fibre composite (S MFMS)
i "
r M
1 I
Floxble woll e . ; Mucol®

) |z100mm|

Figure 26 PP-R multilayer pipes with an elbow, perpendicular to the wall
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PP-R multilayer pipes, perpendicular to the wall, with zero distance to the floor

Table 33  PP-R multilayer pipes, perpendicular to the wall, with zero distance to the floor

Pipe material Pipe diameter Pipe wall Number of FRL
(mm) thickness (mm) collars
Aquatherm Green-MF 750 6.9 one -/90/90 U/C
Front view Front view ¢
a- Annular space a -Annular space
Madmum 15 mm betwsen pipe and Mutcol * Malioo kar) (M 15mm Pipe and Mool * W
b - Mulcal ® Multicip b - Muicol® Mutticlip
8"~ Pipe distance to floor s?- Pipe distance to floor
(Distance to floor 5 may (Distance 1o foor s 5 mm)

.

~A
‘
|5

» Flexible wall
‘ ! ed or non-insulated

AMARNNN
AT AR

R
Y

S)

Figure 27 PP-R multilayer pipes, perpendicular to the wall, with zero distance to the floor
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PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam perpendicular to the wall, with zero distance to the floor

Table 34  PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric
EPDM rubber foam perpendicular to the wall, with zero distance to the floor

Pipe material Pipe Pipe wall Insulation LS/CS/LI/CI Number FRL
diameter thickness thickness/length (mm) of collars
(mm) (mm)

Aquatherm 750 6.9 9-32/300 minimum one -/90/90 U/C

Green-MF

Front view Front view
a-Annular space a - Annular space
" (Maomum 15 mm between insclation and Muicol ® Multcolar)

b - Mulcol® Muttclip b - Mulcol ® Multiclip
8- Pipe distance to floor s*- Pipe distance to floor
(Distance o foor s Smm) (Distance ©o #oor s 5 mm) b

Mulcol® Multiscrew 7,5 x 40 mm / #
or Threaded steel bot with nuts M& A7 A Mulcol®

(S.MFMS)

Elastomeric thermal insulation
eg Armafiex/AF  (botween § -

Figure 28 PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric
EPDM rubber foam perpendicular to the wall, with zero distance to the floor
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6.3.4 Aluminium composite pipes

Table 35  Aluminium composite pipes fitted perpendicular to the wall

Pipe material Pipe diameter | Pipe wall Number of
(mm) thickness collars on
(mm) each side
PE-Xc/AL/PE-Xc 716 2 one -/120/120 U/C
PE-Xc/AL/PE-Xc @32 3 one -/120/120 U/C
PE-RT/AL/PE-RT @40 4 one -/120/120 U/C
PE-Xc/AL/PE-Xc 250 4 one -/120/90 U/C
Duo PE-Xb/AL/PE-Xb 763 4.5 one -/90/60 U/C
PE-Xc/AL/PE-Xc @75 6 one -/90/30 U/C
PE-Xc/AL/PE-Xc @75 6 two -/120/90 U/C
Front view ide view
| —
SRR
E) = = &
- o Acoustic insuation
7 9% hid
a -Amular space
(Maxamam 15 1en Detwosn Dipe and Mo Muttcoker) A
b - Mulcol ® Multiclip __jf‘/' o

2100 mm

:

m\

Mulcal ® \ -

Muttisealant A

. 3 &
o N\ < Multcotlar
— Mult - Aksmiekum
-
v 77 Mulcol ®
Mulcol ® 49 %%
Myt 7.5x40m A A4
Flexible wall / A7

_ |z100 mm

Figure 29 Aluminium composite pipes fitted perpendicular to the wall protected with one
collar on both sides
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.-Amuv?oa
(Macmum 15 mm between (08 and Mual * Muscoler)
b - Mulcol * Mutickp
c-Mucol * Multdip Large
|z100mm
Mukcol ® \ E
A s . &
(Coph omn. 10 mem) .
(W3 0 - 20 mwm)
A ¥
27 Y
Mukcol ® 7 A
Mutiscrew 7.5 x 40 mm X v
;’.’f A4
2% 4
Y A
A7 e
21 mm

Fire assessment report R1.0

Side view
‘ R over atre
h 1
] )
| 1
| |
] ]
] ]
g7 7 coustic insulation
/ [
Double Mucol *

Mucol ®
M

Figure 30 Aluminium composite pipes fitted perpendicular to the wall protected with two

collars on both sides
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Aluminium composite pipes fitted, perpendicular to the wall, in Mulcol Multimastic FB1 coated
board seals

Table 36 Aluminium composite pipes fitted, perpendicular to the wall, in Mulcol Multimastic
FB1 coated board seals

Pipe material Pipe diameter | Pipe wall Number of
(mm) thickness (mm) collars
PE-Xc/AL/PE-Xc 750 4 one -/120/60 U/C
@75 6 two -/120/90 U/C
Front view Side view_
+ Mulcol ®
s * Multimastic FB1 2 x 50 mm
s e———— N &hiotgm

A g%
a- Annular space 27 5%
e 15 o be wwa » ae ¥
b - Mulcol® Multiclip 7 j‘_’ VA7
2100 mm |
\ Mucol®
Mulcol ® - ‘ Muttimastic SP
[ FB1 mim o min
1-’4 (Wickh O « 20 mm)
(z 140hgm" *
Mulcol®
Mrvered 35 W)
Multil ppe - Aluminium composite
Mul L]
Mulcol® Multiscrew FB 40 mm Wg
7 o
t / A
Multim astic SP 1
2y
Flexiti wal /7 97

; |z100mm ’

Figure 31 Aluminium composite pipes fitted, perpendicular to the wall, in Mulcol Multimastic
FB1 coated board seals protected with one collar on both sides
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Front view

a - Annular
[Mavomum 15 mm Detwean ppe and Mol ® Waicolan)

b - Mulcol ® Muticlip
¢ - Mulcol ® Multiclip Large

M%col * Multiscrew FB 40 mm
Mukol © /7 79
Flexible wall A /3
Insulated or non-insulated A /7

: |z100 mml 2

Fire assessment report R1.0

Mucol *
Muticli

Figure 32  Aluminium composite pipes fitted, perpendicular to the wall, in Mulcol Multimastic
FB1 coated board seals protected with two collars on both sides
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Aluminium composite pipes with PE-conduit insulation, perpendicular to the wall

Table 37  Aluminium composite pipes with PE-conduit insulation, perpendicular to the wall

Pipe material Pipe Pipe wall Conduit Number FRL
diameter thickness diameter/length of collars
(mm) (mm) LS/CS/LI/CI (mm)
PE-Xc/AL/PE-Xc @32 3 40/50 minimum one -/90/60U/C
Front view

2100 mm|

Multilay er pipe - Aluminium composite

21 m

Figure 33 Aluminium composite pipes with PE-conduit insulation, perpendicular to the wall
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Aluminium composite pipes insulated with PE-foam

Table 38  Aluminium composite pipes insulated with PE-foam

Pipe material Pipe Pipe wall Insulation Number of
diameter thickness thickness/length collars
(mm) (mm) LS/CS/LI/CI (mm)
PE-Xc/AL/PE- 216 2 6/300 minimum one -/120/120 U/C
Xc
226 3 6/300 minimum one -/120/120 U/C
@232 3 6/300 minimum one -/120/120 U/C
Front view_

a - Annular space

b - Mulcol® Multiclip

2100 mm

isealant A
(Dapth min, 10 meny
(Wdm 0+ 20 nwn)

Mulcol® Multiscrew 7.5 x 40 mm
or Threaded sted boit with nuts M6

Flexible wal

A |z100mm| :

Figure 34 Aluminium composite pipes insulated with PE-foam
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Aluminium composite pipes insulated with AF/Armaflex made out of flexible elastomeric
thermal insulation

Table 39  Aluminium composite pipes insulated with AF/Armaflex made out of flexible
elastomeric thermal insulation

Pipe material Pipe Pipe wall Insulation Number FRL
diameter thickness LS/CS/LI/CI of collars

(mm) (mm) thickness/length
(mm)

PE-Xc/AL/PE-Xc 16 2 9-32/ 300 minimum one -/120/120 U/C
@26 3 one -/120/120 U/C
@32 3 one -/120/120 U/C
@50 4 one -/120/120 U/C
a75 6 one -/120/120 U/C
@90 7 9/300 minimum one -/120/120 U/C
@90 7 9-32/ 300 minimum one -/90/90 U/C
PE-RT/AL/PE-RT a75 4.7 9-32/ 300 minimum one -/90/90 U/C
a75 4.7 9/300 minimum one -/120/90 U/C
PE-X/AL/PE a75 7.5 9/300 minimum one -/120/90 U/C
PE-X/AL/PE a75 7.5 32/300 minimum one -/90/90 U/C
PE-Xb/AL/PE-Xb @32 4.5 32/300 minimum one -/90/90 U/C
763 4.5 9-32/ 300 minimum one -/120/60 U/C
763 4.5 32/ 300 minimum one -/120/90 U/C
PE-RT/AL/PE-RT @40 4 32/300 minimum one -/120/120 U/C
@110 10 9-32/ 500 minimum one -/90/90 U/C
@110 10 32/500 minimum one -/120/120 U/C
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g /
5 AA Mukol®
Muco® Muttecrew 7,5 x 40 mm <=1
o Threaded steel bolt with nuts M6 <3
A ..
< 31
A<
A .-"
Flexable woll >’/
A Dl NN _. .-'

El‘

Figure 35 Aluminium composite pipes insulated with AF/Armaflex made out of flexible
elastomeric thermal insulation
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Aluminium composite pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam in in Mulcol Multimastic FB1 coated board seals

Table 40  Aluminium composite pipes insulated with AF/Armaflex made out of flexible
elastomeric EPDM rubber foam in in Mulcol Multimastic FB1 coated board seals

Pipe material Pipe Pipe wall Insulation LI/CI Number FRL
diameter thickness (mm) thickness/length of
(mm) (mm) collars
PE-Xc/AL/PE-Xc @50 4 32/300 minimum one -/120/120 U/C
Front view

Mulcol ®
* Dacrr =wn 10w
& (NGART - 20 mvm
38wy Mukcd *
Muitiayer prpe - Alumnium composite
1 ]
] ]
1 1
1 i
Elstomenc thermal nsulaton
Muicof Multscrew FB 40 mm
or steel bolt with nuts MS Mulcol *
Muicol®
Flaxible wall
Insulated of non-insulated

2100 mm

Figure 36 Aluminium composite pipes insulated with AF/Armaflex made out of flexible
elastomeric EPDM rubber foam in in Mulcol Multimastic FB1 coated board seals
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Aluminium composite pipes, perpendicular to the wall, with zero distance to the floor

Table 41  Aluminium composite pipes, perpendicular to the wall, with zero distance to the

floor
Pipe material Pipe diameter Pipe wall Number of FRL
(mm) thickness (mm) collars
PE-Xc/AL/PE-Xc @32 3 one -/90/30 U/C
Front view Eront vies asemwe ssescmen
8 - Annular space 8 - Annuar
(M 15 mm Detwoan pipe and Mucal® Muicoler) (VA8 s 15 s hdoar™ )
b« Mucol® Multiclip b - Mulcol ® Muticlip
s*- Pipe distance to floor 8- Pipe destance 1o floor
(Dawtunon o floor & & men) (Datarvm 10 floor < & mem)

“ - rluubbwol
——> 1
A ,
A Mulcol ® Muttiscrew 7,5 x 40 mm
Mulcol ® 7 17 of Thieaded steel bolt with nuts M8

" i
ey " A

Figure 37 Aluminium composite pipes, perpendicular to the wall, with zero distance to the
floor
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Aluminium composite pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam perpendicular to the wall, with zero distance to the floor

Table 42

Aluminium composite pipes insulated with AF/Armaflex made out of flexible
elastomeric EPDM rubber foam perpendicular to the wall, with zero distance to the

floor
Pipe material Pipe Pipe wall Insulation LS/CS/LI/CI Number FRL
diameter thickness thickness/length (mm) of collars
(mm) (mm)
PE-Xc/AL/PE- | @32 3 9-32/300 minimum one -/90/90 U/C
Xc
@50 4 32/300 minimum one -/90/90 U/C
Front View semene spscanon
a - Annular space
W 19 e D e meon e Moot W ok
b - Mukcol ® Multiclip

2100 mm

Figure 38

floor

20221125-FAS210306 R1.0

Aluminium composite pipes insulated with AF/Armaflex made out of flexible
elastomeric EPDM rubber foam perpendicular to the wall, with zero distance to the
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Multiple Aluminium composite pipes insulated with AF/Armaflex made out of flexible
elastomeric EPDM rubber foam perpendicular to the wall, with zero distance to the floor

Table 43  Multiple Aluminium composite pipes insulated with AF/Armaflex made out of
flexible elastomeric EPDM rubber foam perpendicular to the wall, with zero

distance to the floor

Pipe material  Pipe Pipe wall Insulation LS/CS/LI/CI Number FRL
diameter thickness thickness/length (mm) of collars
PE-Xc/AL/PE- | @32 3 32/300 minimum one -/90/90 U/C
Xc
@50 4 N/A one -/90/90 U/C
Front view_ Eront view. (umestve sopicmion)
0 -Amular space # -Amuler space
11 bt e Mot * " o ot Mokt *
b - Mulcol® Multiclip b - Mulcol® Multiclip
-'.s\oouy.::ooum -'-sm-uy_-_mm
o' Pipe dmlo!bo;ﬁ ¥« Pipe distance 10 floor
MDNMIIM' Mnub—umL

Floxible wall
-—-r -
Mulcot® Multiscrow 7,5 x 40 mm
or Threaded steel bolt with nuts M6
“ —
Mulcol® -
Oapth mn. 10 mmy /]
(Va0 20 mm) /
Multiphe mui; pipes
o A-Table 2 Y
L i e R B
| 1
| |
it A i SESENS
Elastomeric thermal insulation
+ Mulcol *

Figure 39  Multiple Aluminium composite pipes insulated with AF/Armaflex made out of
flexible elastomeric EPDM rubber foam perpendicular to the wall, with zero
distance to the floor
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Aluminium composite pipes insulated with Kooltherm FM/PIR insulation

Table 44  Aluminium composite pipes insulated with Kooltherm FM/PIR insulation

Pipe Diameter | Wall Kooltherm FM/ PIR | Filling material Number of = FRL
materia | (mm) thickness | Insulation CS collars
I (mm) thickness/ length
(mm)
PE- @26 3 25/ 400 minimum Mulcol one -/120/120 U/C
Xc/AL/P ” Multisealant A on
- minimum depth
@50 6 40/ 400 minimum of 10 mm one -/120/90 U/C
@50 6 60/ 400 minimum two -/120/120 U/C
@90 6 60/ 400 minimum two -/120/90 U/C

Front viessw

{ b - Mulcao® Muhcio

=100 mm
o —

Rigid wal
8 Pipe support comatnaction
* 450 mm e 450 ren
Medco 7
Mitsoakant A .
(Dot ra 10| ™, Mol
(Werho- 2wy Mulicolior Sém

B B N\ tndtioyer PPe - Abeinium companite

NIhsemat loam raukation
eg. PR foom |LS/CS)

Awicaf® Mtthorew 7.5 x 40 mon
\ Mulcol®
\Mutticlp

Hactie woll y >
raulated of nanrnulahed / —

Figure 40 Aluminium composite pipes insulated with Kooltherm FM/PIR insulation
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6.3.5 Multiple Penetrations

Up to 3 x mixed pipes and cables, perpendicular to the wall

Table 45  Up to 3 xmixed pipes and cables, perpendicular to the wall

Pipe material Pipe Pipe wall Number of

diameter thickness collars

(mm) (mm)
PE-HD, PE-X, ABS, SAN-PVC 290 2.8 one -/120/90 U/U
PE-Xc/AL/PE-Xc 250 4 -/120/90 U/C
Aquatherm Green-MF 750 6.9 -/120/60 U/C
Telecom UTP Cat. 5 or Cat. 6 1 no. N/A -/120/90
Sheathed cable YMVK 3 x 2.5 mm?, 1 no. N/A
YMVK 5 x 1.5 mm? or
YMVK 5 x 2.5 mm?2

M:;plpummmbn

b ‘cQAu'u?Em

Z-m‘1c-m—ncm

3 - Musthayor - Fidre composte
"AJI:IN‘”‘NGY! L3

4 - Baan Caties
0.0 UTP Catés Cat 5, UTP Cable Cit 6 YMVK 3x 2.5 wwn,
Catio § x 15 mm or YMVK Cable 5 x 2.6 mm

@ - Annular space

2100 mm
Top view_
A o~ Mulcof
(Deopth men_ 10 =) » % Multi
(WA © - 20 mmy : v
ey
g Muly with dlectric caties

- S

¥ 7 MuicoR®
Mucof o 35 Multicll
Mutiscrew 7.5 x 40 mm A

2100 mm

Figure 41 Up to 3 x mixed pipes and cables, perpendicular to the wall
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Up to 3 x mixed pipes and cables, perpendicular to the wall with AF/Armaflex insulation

Table 46  Up to 3 x mixed pipes and cables, perpendicular to the wall with AF/Armaflex

insulation

Pipe material Pipe Pipe wall Insulation FRL

diameter thickness LS/CS

(mm) (mm) thickness/len  collars

gth (mm)

PE-HD, PE-X, ABS, SAN-PVC @90 2.8 4/50 one -/60/60 U/C
PE-Xc/AL/PE-Xc @50 4 32/300 -/60/60 U/C
Aquatherm Green-MF 50 6.9 32/300 -/60/60 U/C
Telecom UTP Cat. 5 or Cat. 6 1 no. N/A N/A -/60/60
Sheathed cable YMVK 3 x 2.5 mm?, | 1 no. N/A
YMVK 5 x 1.5 mm? or
YMVK 5 x 2.5 mm?

8- Annular space

b - Mulcol® Multiclip

s'- Side by side distance
(Maxemsm 15 men Setween DOes O Rl a0

Mulcor® i
Deen Elastomeric thermal insuation
M.rzn‘::.' —_— &g ArmafledAF $-%2

I rtreetes

M with electric cables
1 1
|
1 1
S e Tt
Non-insutation o acoustic insuaton
- -
Mukcol® Multiscrew 7.5 x 40 mm A /
o Th steel bolt with nuts M6 A : Mulcol®

Plexitie wall

_J2100mm |
Figure 42 Up to 3 x mixed pipes and cables, perpendicular to the wall with AF/Armaflex
insulation
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Up to 3 x mixed pipes and cables, with insulation of PE foam perpendicular to the wall

Table 47  Up to 3 x mixed pipes and cables, with insulation of PE foam perpendicular to the

wall

Insulation
diameter/
length
LS/CS/LI/CI

Filling FRL
material

Pipe wall
thickness

Pipe material Pipe

diameter
collars

(mm) (mm)

(mm)
Copper with 715 15 6/300 Multisealant A | one -/120/60 C/U
insulation Wicu minimum at the exposed
and
Flex PE-foam
! unexposed

(6 mlm thick 300 face and

mm long) rockwool for

PVC-U, PVC-C @32 3 None the rest of the -/120/120

gap u/U

Telecom UTP CAT | 1 no N/A -/120/120
50r CAT 6

Sheathed cable 1no N/A

YMVK 3x 2.5

mm?2,

YMVK5x 1.5

mm? or

YMVK5x 2.5

mm?2

Note: A maximum of 2 copper pipes can be used in the combination.
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; |z100mml 3

Figure 43 Up to 3 x mixed pipes and cables, with insulation of PE foam perpendicular to the
wall

20221125-FAS210306 R1.0 Page 60 of 181



warringtonfire Fire assessment report R1.0

Proud lo be part of @ element

Up to 3 x plastic pipes, perpendicular to the wall

Table 48  Up to 3 x plastic pipes, perpendicular to the wall

Pipe material Pipe Pipe wall Number of

diameter (mm) thickness (mm) collars

PVC-U/PVC-C a75 3 one -/120/90 U/C

8 - Annular space

(Mamum 15 mm between ppe snd Mo Muscole)
b - MulcoPMultichp
%' - Side by side distance

(M semam 15 man befwenn [xpes |

2100 mm

e 10 mn) .
(WO O - 20 v

LD R W )

Flexible wall e

: Y,

Figure 44 Up to 3 x plastic pipes, perpendicular to the wall
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Up to 4 x Aluminium composite pipes, with insulation of PE foam perpendicular to the wall

Table 49  Up to 4 x Aluminium composite pipes, with insulation of PE foam perpendicular to

the wall
Pipe material Pipe Pipe wall Insulation Number of FRL
diameter thickness (mm) | /cs/Li/Cl collars
Thickness /
Length (mm)
PE-Xc/Al/PE- @26 3 PE foam 6/300 one -/120/120 U/C
Xc minimum
@26
@32 None
@32
Front view

.ﬂm pipe construction )

1. - Abmareom
o5 P BT

2 o e B e

: '-o m‘k&w“u wb—-m
e B X e <P o (o)

a- Annular

(Madmum 15 min betwoon ppo and Mulco® Mascoliar
b~ Mulcal ® Multiclip
s'- Side by side distance

(Matmam 15 mm between ppes O insulation)

2100 mm
Top view -
Mulcol ® . .' auw e
oy
e — /
-\,
Mulcol ® v 07
7.5 x 40 mm i Mulcd ®
. 1
Flexitle wall /W :
_Jz100mm |

Figure 45 Up to 4 x Aluminium composite pipes, with insulation of PE foam perpendicular to
the wall
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Up to 2 x Aluminium composite pipes with PE-foam insulation, perpendicular to the wall in
Mulcol Multimastic FB1 coated board seals

Table 50  Up to 2 x Aluminium composite pipes with PE-foam insulation, perpendicular to
the wall in Mulcol Multimastic FB1 coated board seals

Pipe material Pipe Pipe wall Number of
diameter thickness (mm) collars
(mm)
PE-Xc/Al/PE-Xc @32 3 one -/120/120 U/C
Front view Top view
. MulcoP
S:QIDM')
— — — — —t=

e e it
e e i e St e e v 3
a -Annular space ’ ¥
(Medonum 15 mm between pipe and Mulkol ® My lcollsr) %% ; ';j
b - Mulcol® Mutticlip 47 v
s'- Side by side distance A7
(MEdmum 15 mun Detween ppe O nmAaion)
Top view 2100 mm |
- R
Mulcol ® 2p
Mulcol ® & g in. T0meny
Wian 0- 20 nwn)
Elotoms o
Mulcd ®
Multicallar
Multilayer pipe - Aluminium com posite

1 1

| 1

| |

Mulcol® Mutiscrew FB 40 mm Muicol ®

o eel bolt with nuts M6 - Mutticl
Mulcol® //
Flexible wall

[2100 mm
Figure 46 Up to 2 x Aluminium composite pipes with PE-foam insulation, perpendicular to
the wall in Mulcol Multimastic FB1 coated board seals
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5 x Aluminium composite pipes insulated with PE foam or AF/Armaflex made out of flexible
elastomeric EPDM rubber foam or PE conduit, zero distance to floor

Table 51 5 x Aluminium composite pipes insulated with PE foam or AF/Armaflex made out
of flexible elastomeric EPDM rubber foam or PE conduit, zero distance to floor

Pipe material Pipe Pipe wall Insulation Number of FRL
diameter thickness LS/CSILI/CI collars
(mm) (mm) Thickness /length
(mm)
PE-RT/AL/PE- 240 4 None one -/120/120 U/C
RT
PE-Xc/AL/PE- 232 3 AF/Armaflex 32/
Xc 300 minimum
@32 3 PE conduit @54x6 /
300 minimum
@32 3 PE-foam 6/300
minimum
@32 3 nimd
Front view
A Multiple pipe construction
b - Mutcol® Multiclip - :n:w nvm-nanw-
e Y SR Ao chekiaag s :':':.""gwmcm.»
s~ Pipe distance to floor ¥ :".".‘.".:.P wmxumrmml
{Zoro dstnce 1o fe foor 2 Omm) 4. .&:rpgwm usx- o i)

G e B e e s PE o (o)

eq flex/AF 8- 32 own,

77 45 Mulcol ®
A /7 Multicl

2100 mm
Figure 47 5 x Aluminium composite pipes insulated with PE foam or AF/Armaflex made out
of flexible elastomeric EPDM rubber foam or PE conduit, zero distance to floor
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Multiple aluminium composite pipes insulated with AF/Armaflex made out of flexible
elastomeric EPDM rubber foam perpendicular to the wall, with zero distance to the floor

Table 52

Multiple aluminium composite pipes insulated with AF/Armaflex made out of
flexible elastomeric EPDM rubber foam perpendicular to the wall, with zero
distance to the floor

Pipe material Pipe Pipe wall Insulation Number of FRL
diameter thickness | | g/cs/Li/Cl collars
(Wl (mm) Thickness /length (mm)

PE-Xc/AL/PE- @32 3 32/300 minimum one -/90/90 U/C

Xc
750 4 None -/90/90 U/C

Front view_ ELont view (merawtve sosemion)
o -Amular l-Amulln;ooo

M aTaam 15 i Dt winn pipn o ukon and Mkl * Wusoote) o wson

b - Mulcol® Multiclip b - Mulcol® Multclip

#' - Side by side distance

o'~ Pipe distance to floor
mnnnuum)'

v-smn-_mm

%" Ppe distance 1o floor
Mnuhu-lml

z1 m

Flexible wall
- - -
Mulcol* Multiscrew 7,5 x 40 mm
or Threaded steel bolt with nuts M6
7,
Mulcol®
Mulcol®
Oepth mwn. 10 moy
(WAS®) 0+ 20 men)
o Mphmmlmmm‘ i
Heb R - o R HEDAHHH
1 1
1 |
A E jHAH U R
' % Elastomeric thermal insulaon
“ Mulcol *

Figure 48 Multiple aluminium composite pipes insulated with AF/Armaflex made out of
flexible elastomeric EPDM rubber foam perpendicular to the wall, with zero
distance to the floor
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Multiple aluminium composite pipes
Table 53  Multiple aluminium composite pipes

Pipe material Pipe Pipe wall | Sealing system FRL
diameter thickness
(mm) (mm) collars
PE-Xc/AL/PE-Xc 7 726 3 Mulcol Multimastic SP | one -/60/60 U/C
Front view

b - puleaf Mullicio

T
Rinid wall w ¥
& B
- E
mulcaf ™ )
Mullirmaslic 5P . LY
[Da gt min. 10 mm)
it & - 32 men|
. suleaf
» = Mt cller 3im
Muleaf
Multick i
=iy
B mMulliphe mullilayes pipes - Aluminiem composils
Eh / dd
&
&
y #gﬁ‘
1 1]
¥ |
¥ g
¥ |
Flesible wil e ]
insulated ar nan-insulal &
4

Figure 49 Multiple aluminium composite pipes
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Multiple set of copper air-conditioning pipes

Table 54  Multiple set of copper air-conditioning pipes

Service Number Pipe Pipe wall | Insulation Filling FRL
of diameter | thickness | material/ material

services mm thickness collars
(mm)

Copper air . Wicu Flex Mulcol -/90/60
conditioning pipes PE-foam/ Multisealant u/C
with 6 mm CS SP
YMVK 3 x
1.5 mm? sheathed
cable
Front views
Multiple pipe construction
consishing of the following pipes

1 - &x Copper pipe + PE loam
e.q. WICLFFlex

2 - 3z Eleciic cabla

a.q. UTP Cable Cal. 5, UTP Cable Cal. 4, ¥MVE 3 x 2,5 mm.
YAVE Calble 5 x 1.5 mm ar YRVEK Cable 5x 2,5 mm

B - piuleaf Multichn

mMulcof [
Mullimaslic 5P B

|Daptt min. 10 me)
[Widiih & - 22 ]

rauleaf N “ Muleal
Multich 4 N siudlicaliar Slim
N I =1
— CAS S—
[o— h —
g’é
=1
% B
=
] g
=
Flexible wal /@i
Insukaled o nen-nsukals 11
1

Figure 50 Multiple set of copper air-conditioning pipes
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6.3.6 Flue gas pipes

Aluminium flue gas pipes

Table 55  Aluminium flue gas pipes fitted perpendicular to the wall, with two Mulcol®
Multicollar Slim pipe collars to the exposed (fire risk) side of the wall

Pipe material Pipe Pipe wall Number of = FRL

diameter thickness (mm)  collars
(mm)

Aluminium @80 1.5 two -/90/- U/C

Note: This application must only be used where the risk of fire in the building can be established as being from
one side of the wall only.

@ -Annular space
Mmirm § mm betwesn ppe snd Mukol © MWatioo i)

b - Mulcol® Multiclip
- Mucol ® Multiclip Large

2100 mm

n |2100mm| :

Figure 51  Aluminium flue gas pipes fitted perpendicular to the wall, with two Mulcol®
Multicollar Slim pipe collars to the exposed (fire risk) side of the wall
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Concentric steel flue gas pipes

Concentric steel flue gas pipes fitted perpendicular to the wall, with two Mulcol®
Multicollar Slim pipe collars to the exposed (fire risk) side of the wall

Table 56

Pipe material

Steel flue gas System concentric

Outer steel
diameter (mm)

Inner PP pipe
diameter (mm)

@150

@100 two

Fire assessment report R1.0

Number of FRL
collars

-/90/- U/C

one side of the wall only.

Note: This application must only be used where the risk of fire in the building can be established as being from

a-Annular space

b - Mulcol® Multiclip
C« Mucol® Multicdip Large

2100mm|

\Z
Flexible wall / %% 0

% g Double Mukal®

b e e e

Double Mulcol®
Multicokar

Figure 52 Concentric steel flue gas pipes fitted perpendicular to the wall, with two Mulcol®
Multicollar Slim pipe collars to the exposed (fire risk) side of the wall
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6.3.7 Electrical cables
PVC pipes containing electrical cables, fitted perpendicular to the wall

Table 57  PVC pipes containing electrical cables, fitted perpendicular to the wall

Pipe Maximum Maximum | Permitted cables (empty to full) Number  FRL
material/ pipe aperture of

maximum diameter diameter collars
number (mm) per face

PVC/ 18 @25 2100 Telecommunication cables UTP Cat. 5 one -/120/90 U/U
Telecommunication cables UTP Cat. 6
Sheathed cable YMVK 3 x 2.5 mm?2
Sheathed cable YMVK 5 x 1.5 mm?2
Sheathed cable YMVK 5 x 2.5 mm?

T-mg UTP Catie Cat §
205 UTP Catie Cat &
3.0 YA Cattn Jx 2 S
4o0g YN Catin S5 1 S
S 0p YK Catie 54 25 0m

a - Annular space '
o Mo \
b - MulcoP Muttickp i
;
I’
Mulcort \ . Mucof
Multseatant A Mutbcoliar
(Deptn men. 30 mem) S 5> 8
(WA orewe gag .
\
e -
2 \mumm
-
Mulco®
7.5 x 40 men MulcoP
b
Flexitie wall / /

Figure 53 PVC pipes containing electrical cables, fitted perpendicular to the wall
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Electrical cables, fitted perpendicular to the wall

Table 58  Electrical cables, fitted perpendicular to the wall

Maximum  Maximum Permitted cables (empty to full) Number of
number aperture collars per

diameter (mm)

63 2100 Telecommunication cables UTP Cat. 5 one -/120/120
Telecommunication cables UTP Cat. 6
Sheathed cable YMVK 3 x 2.5 mm2
Sheathed cable YMVK 5 x 1.5 mm2
Sheathed cable YMVK 5 x 2.5 mm2

Front view

Cable bundie

1-09 UTP CableCat, §
2-0g UTP Cable Cat. 6
3-0g YMVK Catde 3 x 2.5 mm
4-09 YMVX Cable § x 1.5 mm
5.0.9 YMVK Catlo 5 x 25 mm

(Mamum 15 mm between catée bundle and Mico® Waticolar)
b - MulcoPMutticip

2100 mm|

Y
.

Figure 54 Electrical cables, fitted perpendicular to the wall
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PE conduits containing electrical cables, fitted perpendicular to the wall

Table 59  PE conduits containing electrical cables, fitted perpendicular to the wall

Pipe Maximum  Maximum Permitted cables (empty to full) FRL
IMEACIE pipe aperture

maximum diameter diameter collars
number (mm) per
face

PE/5 250 2150 Telecommunication cables UTP Cat. 5 | one -/120/120 U/U
Telecommunication cables UTP Cat. 6
Sheathed cable YMVK 3 x 2.5 mm?2
Sheathed cable YMVK 5 x 1.5 mm?
Sheathed cable YMVK 5 x 2.5 mm?2

Cable hoses
consisting of the following cables:
1o mg UTP Cathe Cot 8
2-0g UTP Catie Ct 0

3.0 YM/KCatée 3525 om

A.00 YWKCatte 55 )8 s

Somg YWKCatde Sx 28 0

i

2100 mm

e 10 ;)
(VAT ackee Qag

i

Figure 55 PE conduits containing electrical cables, fitted perpendicular to the wall
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6.3.8 Metal pipes

Metal pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM rubber foam
(LS/CS)

Table 60  Metal pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam (LS/CS) fitted perpendicular to the wall

Pipe material Pipe Pipe wall Insulation LS/CS | Number of | FRL
diameter (mm)  thickness (mm) thickness/ collars
length (mm)
Copper/ Steel/lron/ @54 1.5-14.2 9-32/300 one -/120/30
Stainless steel C/U
@54 1.5-14.2 32/300 one -/120/90
C/U
7188.9 2-14.2 9-32/500 one -/120/45
C/U
?88.9 2-14.2 9-32/ continuous | one -/120/60
Cs C/U
Stainless steel /Iron/ @219.1 4-14.2 9-32/500 one -/120/60
Steel C/U
@219.1 4-14.2 9-32/ continuous | one -/120/90
C/U
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Mulcor®
9 steel
i
'
g - Elastomenc thermal insulation
3 29 Armafex/ AF 8.2
i ne :
iy e
2 A4
4 'y
3 A
5% (A
Fiexible wall A 29
of non-nsulated 2% A
= mm

Figure 56 Metal pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam
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Metal pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM rubber foam

Table 61  Metal pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam (CI) fitted perpendicular to the wall

Pipe material Pipe wall Insulation Numbe @ FRL

thickness Cl r of

(mm) thickness/ collars

length (mm)
Steel/lron/ Stainless steel 2168.3 | 4.5-14.2 32 one -/120/120 C/U
Copper/Steel/lron/Stainless steel 288.9 2-14.2 9-32 two -/120/90 C/U
288.9 2-14.2 32 two -/120/120 C/U
Front view

2100 mm

LI

10 - .
] 0 "

g .
i ) i
URL Ly Lo L L L

2100 mm

Figure 57 Metal pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam (ClI)
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Metal pipes insulated with PIR or PUR foam

Table 62  Metal pipes insulated with PIR or PUR foam fitted perpendicular to the wall

Pipe material Pipe Pipe wall Insulation LS/CS Number FRL

diameter thickness thickness/ length of

(mm) (mm) (mm) collars
Copper/Steel/lron/Sta | @76.1 2-14.2 Tarecpir B2 25/500 one -/120/60 C/U
inless steel minimum
Stainless steel /Iron/ 7219.1 4-14.2 Tarecpir B2 25/500 two -/120/60 C/U
Steel minimum (LS)
Stainless steel /Iron/ @219.1 4-14.2 Tarecpir B2 25/CS two -/120/90 C/U
Steel

Front view

© - Annulor spoce
MExmUm 15 mm batween nsiafon ord Mukco® Muftcols |
b - Muico® Multiclip
_Tzloo mm
Muico® \
[Depth min_ 10 m Mulco®
Wid™ 0- 20 e Multicolar
/ (Stainless) steel
\ | 7}
\ ] /
¢ L0
[ £
Thermol foom insulotion
2.4 PIR 100m fup 1o 28 mmy
Mulcor®
7.5 x 40 mm MulcoP
o
Hexole wob ' i :

IleOmm|

Figure 58 Metal pipes insulated with PIR or PUR foam protected with one collar
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Front view

b - Mulcol® Muiticlip
¢ - Mulco® Multiclp Large

Muico®
Muifisealant A
mn 10mm)
ialn 0- 20 men)
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Double Mulco®
Multicoliar

Mulcor®
Multiscrew 7.5 x 40 mm

Flexible wal / A
Insulated of non-insuioted + %

2

o
4

2100 mm|

"= Therma foam insulation
1028

Figure 59 Metal pipes insulated with PIR or PUR foam protected with two collars
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6.3.9 Services through Mulcol Multimastic systems

Table 63  Plastic pipes — Mulcol Multimastic FB1 (2 x 50 mm)

Pipe material Aperture Quter Pipe wall Number

size diameter thickness of collars

(mm) (mm)

Aquatherm Green MF 500 x 500 750 6.9 one -/120/120 U/C
PE-HD, PE-X, ABS, SAN- 500 x 500 2110 2.7 one -/120/120 U/U
PVC
PP 500 x 500 2110 2.7 one -/120/120 U/U
PVC-U/PVC-C 500 x 500 2110 2.7 one -/120/120 U/U
PE-HD, PE-X, ABS, SAN- 450 x 400 2110 2.7 one -/90/90 U/U
PVC perpendicular to 45°
PP perpendicular to 45° 450 x 400 @110 2.7 one -/90/90 U/U
PE-HD, PE-X, ABS, SAN- 450 x 400 @110 2.7 two -/90/90 U/U
PVC perpendicular to 45°
PP perpendicular to 45° 450 x 400 @110 2.7 two -/30/30 U/U
Note:
The annular gap between the pipe and the collar must be sealed with Multimastic SP on both sides to a depth of
at least 10 mm.
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a - Annular ipaces

b - Mulcalf Mulliclip

sullicaliar

ptirirmal 35 kgim)

mMuleof
MUl

Flexibbe wall / e alic
Insulated ar nan-inaulat [T patmater scga of boands)

-l 2100 rnml .

Figure 60 Pipes perpendicular to the wall through Mulcol Multimastic FB1
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Front view

€ - Anrwkar space

B - Mukee® pullicip

Mule ol
Mulliefips

Mulcaf

pAullie oller iy

Flexible waol
Ingudaled or non-insukal

Figure 61 Pipes at 0-45° angle to the wall through Mulcol Multimastic FB1 protected with one
collar
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Fire assessment report R1.0

Figure 62 Pipes at 0-45° angle to the wall through Mulcol Multimastic FB1 protected with two

collars
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Table 64  Plastic pipes — Mulcol Multimastic FB2 (1 x 60 mm)

Pipe material Aperture Outer Pipe wall Number of FRL
size diameter thickness (mm) collars
(mm)
PE-HD, PE-X, 210 x 210 @110 2.7 Multimastic | one -/120/120 U/U
ABS, SAN- SP 10 x 20
PVC on both
sides
Front viewy

& - Annular ipace
daemum 18 me babeaan s andg MudoiuBeoia S

B - sulealf Mulliclip

R "
. Muleaf
PR rullimaclic SP
a 4 [l min 10 )
Pt & - 25 mm|

mMubcof ./
i d
P mMuleaf

Mullicollar Slirm

]
. - f .

[ B-'.i"ll'" zl '||':| Masirnes e O f gﬁ

-l

Flexible wall :/i g e b i crstie: SP

Idulated ar nan-insulat [Ta praaswmitsar kg ef boaeds]
2100 mml

Figure 63 Plastic pipes — Mulcol Multimastic FB2 (1 x 60 mm)

20221125-FAS210306 R1.0 Page 82 of 181



quringtonfj_re Fire assessment report R1.0

Proud lo be part of @ element

Table 65  Plastic Aluminium composite pipes — Mulcol Multimastic FB1 (2 x 50 mm)

Pipe material Aperture Outer diameter  Pipe wall Number of FRL
size (mm) thickness (mm) collars

PE-Xc/AL/PE-Xc 500 x 500 @50 4 one -/120/60 U/C
500 x 500 D75 6 two -/90/60 U/C
Eront view Cofionally

& - Annukar ipace ]
Iamimun 15 S Bbeiar i and Mudsbuiie slar Sin

b - dulealf Mullicip

NN
ey

W
\\ Mulcolf
a Mullimastic SP

|Dagath mm. 10 mes)
|Widih O - 30 frem)

o B0 mm, 2 1 e WFT seodimeniiie ©)

e af .
Fullicaliar Slim
drtirmrmial A5 kgim)

S

Muleaf
Ll b=l

1
o

f&\m‘ummmmm
Flexitsde wall 11 -~ o
Insulated ar nan-insulal L1 e il dchpmd o ety

=100 mml -

Figure 64 Plastic Aluminium composite pipes — Mulcol Multimastic FB1
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Table 66  Multiple penetrations - Mulcol Multimastic FB1 (2 x 50 mm)

Pipe Pipe wall Aperture Insulation @ Filling Number of | Config FRL
material thickness  size diameter/ material collars uration
(mm) length
each face
LS/CS/LI/
Cl (mm)
Copper 715 1.5 280 x Wicu-Flex Mulcol one C/U -/120/90
600 PE foam Multiseal
6/400 ant A at
COppeI’ @15 1.5 minimum both C/U
faces
PVC-U, 240 3 None u/uU
PVC-C
Telecom | 1no N/A N/A
UTP Cat.
5 or Cat.
6
Sheathed | 1 no N/A N/A
cable
YMVK 3
X 2.5
mm?2,
YMVK 5
x1.5
mm? or
YMVK 5
X 2.5
mm?2
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Multiple pipe consfruction
consisting of the following pipes:

- Copper pipes + PE leam
e.g. WICLPFlex

2 - Coppear pips + PE loam
e, WICF Flex

- Plailic pipe

eg. PYC-U

L

4 - Beelnc cables
& . UTF Cable Cal. 5. UTP Cabls Cal. &, YMVE 3 x 2.5 mm,
YMVE Cable 5x 1.5 mm ar Y8AVE Cable 5 x 2.5 mim

o - Annular space

B - duleaf Mulliclip
4! - Side by side distance

Mulcof [
Mullirmaslic 5P .
[Dagts mn. 10 mes]
il th & - 2 mm|

»r

nuleof Mudcalf
Multick pudlicabar Sim

ey ol &

[dn S0 . & | e WET Mullmailic )

Flesble wal
Insulaled o nen-nsulals Mulkeof ullirmaslic 5P
..... .

almmml.

Figure 65 Multiple penetrations - Mulcol Multimastic FB1 (2 x 50 mm)
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Table 67  Multiple penetrations - Mulcol Multimastic FB2 (1 x 60 mm)

Pipe Pipe Pipe wall Aperture | Insulation | Filling Numbe Config | FRL
material diameter | thickness size diameter/ material r of uration
(mm) (mm) length collars
each face
LS/CS/LI/
Cl (mm)
Copper 715 15 280 x PE foam Mulcol one C/U -/120/60
600 6/400 Multiseal
minimum ant A at
Copper @15 1.5 both C/U
faces
PVC-U/PVC- | @40 3 None u/U
C
Telecom 1no N/A N/A
UTP Cat. 5
or Cat. 6
Sheathed 1no N/A N/A
cable YMVK
3 x 2.5 mm?,
YMVK 5 x
1.5 mm? or
YMVK 5 x
2.5 mm?

20221125-FAS210306 R1.0 Page 86 of 181



warringtonfire

Proud lo be part of @ element

Eront view

HENENEENEEE

a - Annular space

b - Muleof Mulliclip
¢'- Side by side distance

=
.
LY .
- -
" 4
o
Mulcof »
im e SP ,
Multimastic SF s 5
Bepth min. 10 mm]
(W 0 - 20 mm

Mulcof
Mulbick

e i o e e

Mulcof Multimaetic FR2

(12 20 mmen. 2 | men WET Multimantic C|

RN Y

NN, &
RN

Flexible wal
Insudated or non-insukale

T
RN

T

F ..
3 -
3 ESSS

p——

Fire assessment report R1.0

Muliiple gi§ construction
consisiing ollowing pipes:
1 - Copper pipe + PE loom
e.g. WICH fex
2 - Copper pipe + PE loom
&g WICF Flex
3 - Plashic pipe
e.q.PVC-U
Electnc cables

e.gq. UTP Cable Cal. 5. UTP Coble Cat. 6. YMVK 3 x 2,5 mm,

YMVK Coble 5x 1.5 mm or YMVK Cable 5x 2.5 mm

MuicoP .
Mullicolkar Sim

(e parrete edges of bocrch|

Figure 66 Multiple penetrations - Mulcol Multimastic FB2 (1 x 60 mm)
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Python drink combi pipes - Mulcol Multimastic FB1 (2 x 50 mm)

Fire assessment report R1.0

Pipe material Pipe Maximum | Insulation Filling material FRL
diameter | @annular material
(mm) space collars
Python Drinks 3 | 47 10 AF/Armaflex | Mulcol Multimastic SP | one -/60/60 U/C
hoses CSs to the depth of 5 mm
Python Drinks 145 10 AF/Armaflex | Mulcol Multimastic SP | one -/60/60 U/C
52 hoses Cs to the depth of 5 mm
Front views

[— Elesbowmaric iharmal insulalioeg

b - MuleoF sulliclio

Figid wall I ¥ 1
-
* v
v r
M

L
- Mudeaf
r im
puleef pultimastis 57 M ficolar
(Oup® mire S mm)
Peiedth @ - 20 mm|
Diinks combi fubes
=) i i
1 1
g WDP luba wilh FYC |epa weappngiC]
Mulkcef Mullzcrew FB 40 mi mMulcef
rAulbie i
] i

{2 55 mm, 2 | mm W MuBimaste C|

Fexible wall

rasulaled of nen-nsulal [P parimater acigas of Board|

gﬁ\,, i

#

=100 mml

Figure 67 Python drink combi pipes - Mulcol Multimastic FB1 (2 x 50 mm)

o
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Table 69  Steel pipe - Mulcol Multimastic FB1(2 x 50 mm)

Pipe Pipe Pipe wall Insulation Filling material Number Configu FRL
material diameter thicknes  thickness/ of ration
(mm) s (mm) length each collars
face
Steel 276.2 3.3 IS Climcover Mulcol one C/U -/120/90
Lamella 30 Multimastic SP
mm/400 LS at both faces 10

x10 mm (w X h)

— —Glass woel insulalios —

B - suleaf sMulliclip

Riggid wall L3
tEE e e - |
»
Ly 3

- P miuleaf

[ mir 10 mm|
[widih @ - 20 mm|

Slairless) slesl pips

Glais waol insulalian
L]

mulcof pMulliserew FB 40 m

Mulcol
Mulliclip

Muleof Mullimastic FE
[2e 501 mars, & | pes WFT Wdlimeilie: £

NN

8

&
/ §
rrllifkglli:’s‘: nor-ingukale :;? ¢
=100 mgl .

Figure 68 Steel pipe - Mulcol Multimastic FB1(2 x 50 mm)
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muleal Multimastic SP
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6.3.10 Rubber coolwater hose

Table 70 Rubber coolwater hose

Pipe material Pipe Pipe wall Filling material  Number of
diameter (mm) | thickness collars
(mm)
Rubber a75 6 Mulcol one -/60/60 U/C
coolwater hose Multisealant SP
Adonis WP/BP
Front view

b - Muleal Multicha

= E
E
Mulcef \b\
Mullgealant A 5

Dttt min. 10 o)

[l th & - 31 |
. Muleaf
M - B pulticoldar Sim
!
mMuleef
mAultich 4

Eubber coabwaber o

1 [

5&‘?‘

; é‘f

] ge

=

¢ g

. =1
E!::'igrf_-;‘zrlrmn-imulu' ??

_ g

alﬂ)mml.

Figure 69 Rubber coolwater hose
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6.3.11 Python drink combi pipes
Table 71  Python drink combi pipes

Pipe material Pipe Insulation Filling material Number of FRL
diameter (nm)  Material collars
Python Drinks 3 | 47 AF/Armaflex Mulcol Multimastic SP one -/90/90 U/C
hoses CS to the depth of 5 mm
Python Drinks 145 AF/Armaflex Mulcol Multimastic SP one -/60/60 U/C
52 hoses CS to the depth of 5 mm
Front view

Elostomenic themmal insukalics

b - sMuleaF Mulliclia

Bigqid wall I v 1
>
» ¥
v r

. "
- mubealf
. . - ¥ sullicalar
Muleaf Mullimaitic SP -
[Hap® mire & mmj W -
. 8 T
faicdih & - 20 mm] s .
=
Diinks coembi fubes
®
L
Ly -
Z |

gy WA lubs wilh BYE lpe weapping 05
11
Mulco® pullgcrew 7.5 x 40 mirm % 11 Mulkeef
] Mullics
]
¢ g
f f
141
]
]
]
Flaxible wall g’&
rulabed ar non-mdulal 4

4
|=_-100mr'_r|

Figure 70 Python drink combi pipes
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6.3.12 Rectangular ducts
Table 72 Rectangular ducts

Duct material Dimensions

(mm)

element

WEURGITGESS
(mm)

Filling material

Fire assessment report R1.0

Number of FRL

collars

PVC -U/PVC-C | 220 (width) x 2.0 Mulcol one -/120/120 U/C
90 (height) Multimastic SP
to the depth of
5mm
Eront view
b - Muled? Multicip
2100 m
mm\ s
N
Mulcef Multimastic SP N y Mutcof
i:‘:"y"‘;"':ui:l“ v s Multicolar $i
o ——
v »
£
N
A \ Air duet
" ﬂ/,
7z
; 2 4 Mulcof
Muleof Mulliserew 7.5 x 40 mi / v
7
3l
A 99
¢ A
Aexible wal / v o
Insulated or non-insulale, / 2
2100 m

Figure 71 Rectangular ducts
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6.4 Conclusion

It is concluded that the services protected using Mulcol® Multicollar Slim products are likely to
achieve the FRLs as outlined in section 6.3 when installed in flexible/rigid wall systems in accordance

with AS 1530.4:2014 and AS 4072.1:2005.
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7. Assessment 3 - Mulcol® Multicollar Slim - Rigid floor
constructions with floor thickness of minimum
150 mm

7.1 Description of variation

Various service penetrations including metal pipes, plastic pipes and cable configurations are
protected with Mulcol® Multicollar Slim product. The services penetrating floors are protected with
one or two collars from the bottom side of the floor (fire-exposed). The annular gaps in services
penetrating wall systems are sealed with Mulcol® Multisealant A or Multimastic SP sealant at both
faces with a depth of approximately 10 mm. The report sponsor has confirmed that both names refer
to the same products, hence, can be used interchangeably.

7.2 Methodology

The method of assessment used is summarised in Table 7.

Table 73 Method of assessment

Assessment method

Level of complexity Intermediate assessment

Type of assessment Qualitative

7.3 Assessment

7.3.1 Plastic pipes

Plastic pipes without insulation

Table 74  Plastic pipes without insulation

Pipe material Pipe Pipe wall Filling material
diameter  thickness
(mm) (mm)
PE-HD, PE-X, | @40 2.4 -3.7 Mulcol Multisealant A at both faces one -/120/120 U/U
ABS, SAN-
PvC @110 2.7-6.6 Mortar at the unexposed side and one -/90/60 U/U

Multicol Multisealant A at the
exposed face

@110 6.6 Mortar one -/120/120 U/U

@125 4.9 Rock wool at the unexposed side one -/90/60 U/U
and Multicol Multisealant A at the
exposed face

2160 4 Mulcol Multisealant A at both faces one -/60/60 U/U
2160 14.6 Mortar one -/120/120 U/C
2160 4 Mortar two -/90/90 U/C
2160 14.6 Mortar two -/90/90 U/C
@250 7.7 Mortar one -/90/90 U/C
PP @40 1.8-5.5 Mulcol Multisealant A at both faces one -/120/120 U/U
@110 2.7-6.3 Mortar the unexposed side and one -/90/90 U/U

Multicol Multisealant A at the
exposed face
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Pipe material Pipe Pipe wall Filling material Number

diameter  thickness of
(mm) (mm) collars

Rock wool at the unexposed side -/90/90 U/U
and Multicol Multisealant A at the
exposed face

@125 4.8 Mulcol Multimortar one -/60/60 U/U
2160 4 Mulcol Multisealant A at both faces one -/90/90 U/U
@160 4-14.6 Mortar one -/90/90 U/C
2160 14.6 Mortar one -/120/120 U/C
2160 4 Mortar two -/90/90 U/U
@160 14.6 Mortar two -/9090 U/C
EVC-U, PVC- | @40 1.9-45 Mulcol Multisealant A at both faces one -/120/120 U/U
@110 2.2-8.2 Rock wool at the unexposed side one -/120/120 U/U

and Multicol Multisealant A at the
exposed face

@110 8.2-12.3 Mulcol Multimortar" one -/90/90 U/U

@125 2.5 Rock wool at the unexposed side one -/60/60 U/U
and Multicol Multisealant A at the
exposed face

@160 1.8 Rock wool at the unexposed side one -/30/30 U/U
and Multicol Multisealant A at the
exposed face

@160 4-11.6 Mortar Walraven Pacifyre FPM at one -/60/60 U/U
the unexposed side and Multicol
Multisealant A at the exposed face

2160 4-14.6 Mortar Walraven Pacifyre FPM at one -/60/60 U/C
the unexposed side and Multicol
Multisealant A at the exposed face

2160 14.6 Mortar Pacifyer one -/120/120 U/C

2160 3.2-11.8 Mortar Walraven Pacifyre FPM at two -/90/90 U/U
the unexposed side and Multicol
Multisealant A at the exposed face

@315 7.7 Mortar Walraven Pacifyre FPM two -/120/120 U/C
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Figure 72  Plastic pipes without insulation protected with one collar
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Over anlve

SN S ——

Macinum 15 mm batweon pipe and Mulcof™Mulicolle)
b - MulcoP Mutticlip
c-MucoPMutickptarge |

Acoustic insulation

(Merwmad 35 ho/ne)

W 0612

Figure 73 Plastic pipes without insulation protected with two collars
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Plastic pipes fitted at angles 45°- 90° to the floor

Table 75  Plastic pipes fitted at angles 45°- 90° to the floor

Pipe Pipe Pipe wall | Insulation Filling Number
material diameter thickness material of
(mm) (mm) collars

PE-HD, PE- | @110 34 Thermacompact TF (4)/ Mortar two -/60/60 U/U
X, ABS, 50 mm minimum (LS)
SAN-PVC

10 N/A Mortar two -/9090 U/U
PP @110 3.4 Thermacompact TF (4)/ Mortar two -/120/120 U/U

50 mm minimum (LS)

10 N/A Mortar two -/90/90 U/U
PVC- @110 3.4 Thermacompact TF (4)/ Mortar two -/60/60 U/U
U/PVC-C 50 mm minimum (LS)

10 N/A Mortar two -/9090 U/U

Front view_

a -Annular

Figure 74 Plastic pipes fitted at angles 45°- 90° to the floor protected with two collars
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Plastic pipes, perpendicular to the floor, in a seal penetration system

Table 76  Plastic pipes, perpendicular to the floor, in a seal penetration system

Pipe material Pipe diameter Pipe wall Number of collars FRL
(mm) thickness (mm)

PP @110 2.7 one -/90/90 U/U
2.7-6.3 one -/60/60 U/U
PE-HD, PE-X, @110 2.7 one -/90/45 U/U
ABS, SAN-PVC
2.7-6.6 one -/60/45 U/U
PVvC @110 2.7 one -/90/45 U/U
2.7-6.3 one -/60/45 U/U

W 0g12

Muicol Muttiscrew FB 40 mm
Mulcol

b )

Figure 75 Plastic pipes, perpendicular to the floor, in a seal penetration system
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Plastic pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM rubber foam

Table 77  Plastic pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam

Pipe Pipe Pipe wall Insulation Filling material Number FRL
material diameter | thickness | LS/CS/LI/CI of
(mm) (mm) thickness/ length collars
PVC-U, @110 3.2 9-32 mm/ 450 LS | Mulcol Multisealant | two -/120/120 U/U
PVC-C A at both faces.

ww oGlL=z

Figure 76 Plastic pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam
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Plastic pipes with pipe collar cast into the soffit

Table 78  Plastic pipes with pipe collar cast into the soffit

Pipe material Pipe diameter | Pipe wall Filling material Number of FRL
(mm) thickness (mm) collars

PP @110 5.3 Mortar one -/30/15 U/U
Front view Side view_

a - Annular space - ~ ¥ -
(Maimum 5 mm between ppe and Ml ol o
1 = Mulcof®Multicolar
(Wwerted in Comentious O Gypsum monan
Acoustic insulation
eg T TF
: Plassc
78 ower entire floor ) /
\ . LA - v
- . . -
é ] 4 4 g
T ; “: 4 3

e Y

Figure 77 Plastic pipes with pipe collar cast into the soffit
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Plastic pipes with an (electrofusion) pipe coupling

Table 79  Plastic pipes with an (electrofusion) pipe coupling
Pipe material Pipe Pipe wall | Filling material Number  FRL
diameter thickness of
(mm) (mm) collars
PE-HD, PE-X, | @110 4.3 Mortar one -/90/90 U/C
ABS, SAN- -
PVC @125 7.4 Rock wool at the unexposed side | one -/60/60 U/C
and Multicol Multisealant A at the
exposed face
Front view Side view
Acoustic insulation
e.q
owver entre fioor )
4 4 ] 3 a
a . 5
a- Annular s :
(Mandmien 15 mm between (o and Mdcol ® Malticokar)
b - Muleot ® Multicip

Plastic with
Mul:ol e

{Dogh min. 10 mwn)
(Wi 0 - 20 o)

s 3 | ‘ S
¢ 8 2oy 1.’ a 4 3
: ; 3
mmRTmTTN &

. i LA ' -

Figure 78 Plastic pipes with an (electrofusion) pipe coupling
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Plastic pipes with elbows

Table 80  Plastic pipes with elbows

Fire assessment report R1.0

Pipe Pipe Pipe wall Elbow type Filling Number FRL
material diameter thickness material of collars
(mm) (mm)
PVC-U, 250 3 PVC-U/ Mortar one -/90/90 U/U
PVC-C PVC-C @50
mm 2x 45°
@110 3.2 PVC-U/ Mortar one -/60/45U /U
PVC-C @110
mm 2x 45°
Front view
b b

IVSUSDRIS R ————

o M aruamn |!mu-n-uu-nlm‘

b - Mulcof Multictp
{78 over antre Soor
Mucof ‘ [
Multiscrew 7.5 x 40 mm e b
a - s 4
&' - Pipe distance o floor
(Drtance Vo ooy <30 mmy s

Figure 79 Plastic pipes with elbows
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Plastic pipes in floor corner

Table 81  Plastic pipes in floor corner

Pipe material Pipe Pipe wall Insulation Filling Number
diameter | thickness material of collars
(mm) (mm)
PE-HD, PE-X, @110 6.6 N/A Mulcol one -/120/120
ABS, SAN-PVC Multimortar u/u
PP 2110 6.3 Thermacompact TF Mortar one -/90/60
(4)/ 50 (LS) u/u
Side view_
il
Acoustic insulation
|
e ertye -
Wall
Plastc
o'y

Mucof

( Oupth mwn 10 mmj.

(WMRN O - 20 men)

\muum_
Mulcof
¥ > \Multiclip
/

Figure 80 Plastic pipes in floor corner
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7.3.2 Plastic pipes (Silent)
Plastic pipes (silent) perpendicular to floor
Table 82  Plastic pipes (silent) perpendicular to floor

Pipe material Pipe Pipe wall Insulation Filling Number of
diameter thickness thickness/ material collars

(mm) (mm) length (mm)

Raupiano Plus | @50 1.8-4 N/A Mulcol one -/120/120 U/U
Multisealant
A at both
faces

@110 2.7-4 Thermacomp | Mulcol one -/120/120 U/U
act TF (4)/ Multisealant
50 LS A at both
faces

2160 4 N/A Rock wool at | one -/120/120 U/U
the
unexposed
side and
Multicol
Multisealant
A at the
exposed face

Geberlt Silent 256 3.2-7 N/A Rock wool at | one -/120/120 U/U
dB20 the
unexposed
side and
Multicol
Multisealant
A at the
exposed face

@110 6-7 Thermacomp | Mulcol one -/120/120 U/U
act TF (4)/ Multisealant
50 LS A at both
faces

2160 7 N/A Rock wool at | one -/120/120 U/U
the
unexposed
side and
Multicol
Multisealant
A at the
exposed face

Wavin SiTech+ | @110 3.6 N/A Mortar one -/120/120 U/U

@160 5 N/A Mortar two -/120/120 U/C
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Figure 81 Plastic pipes (silent) perpendicular to floor
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Plastic pipes (silent) fitted at angles 45°-90° to the floor

Table 83  Plastic pipes (silent) fitted at angles 45°-90° to the floor

Pipe Pipe Pipe wall Insulation Filling Number FRL
material diameter thickness thickness/length material of
(mm) (mm) (mm) collars
Geberit @110 6 Thermacompact TF | Mortar two -/120/90 U/U
Silent (4)/ 50 LS
dB20
Front view

a -Annular space
Mamémum 15 mm botween Dpe and MooV ucolen

b - MulcoPMuticip
¢ - Mulcol® Muticip Large

Figure 82 Plastic pipes (silent) fitted at angles 45°-90° to the floor
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Plastic pipes (silent), perpendicular to the floor, in Mulcol Multimastic FB1 coated board seals

Table 84  Plastic pipes (silent), perpendicular to the floor, in Mulcol Multimastic FB1 coated

board seals
Pipe material Pipe diameter Pipe wall Number of
(mm) thickness (mm)  collars
Geberit Silent dB20 @110 6 one -/90/90 U/U
Front view Side view
e Mulcdl ©
Multimastic SP
( ma, 10 mm)
(WAan 0~ 20 )

(Minkmml 36 b'm”)

a - Amnular space
Maxcmum 15 mm batwoen ppe and Mukol ® Mulcollar)

b - Mulcol ® Multiclip

) |
o v
a -t
o
: ] &
J 3
- q a
L3
; Mukol ®
MM RAOT e b1
Mulcol ®
Mulbcli
Mulcol ®
r
SHE® <
Figure 83 Plastic pipes (silent), perpendicular to the floor, in Mulcol Multimastic FB1 coated
board seals
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Plastic pipes (Silent) with moulded socket or expansion pipe coupling

Fire assessment report R1.0

Table 85  Plastic pipes (Silent) with moulded socket or expansion pipe coupling
Pipe Pipe Pipe wall | Type of Filling material Number
material diameter | thickness | coupling of
(mm) (mm) collars
Geberlt 2110 6 Geberlt Silent Rock wool at the one -/120/120 U/U
Silent dB20 dB20 @110 mm | unexposed side and
expansion Multicol Multisealant
coupling A at the exposed face
Raupiano 2110 2.7 Raupiano Plus Mortar at the one -/120/120 U/C
Plus @110 mm unexposed side and
moulded socket | Multicol Multisealant
A at the exposed face
Wavin 2110 3.6 Wavin SiTech+ Mortar at the one -/90/30 U/U
SiTech+ @110 mm unexposed side and
socket Multicol Multisealant
A at the exposed face
Eront view Side view
e
e
S

»
MORRAARARANNN

ww 0g)z

Mulcof® MutcoP
Multiscrew 7.5 x 40 mm

MulcoP
Multicollar

Figure 84 Plastic pipes (Silent) with moulded socket or expansion pipe coupling
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Plastic pipes (silent) with an elbow circular collar, perpendicular to the floor

Table 86  Plastic pipes (silent) with an elbow circular collar, perpendicular to the floor

Pipe Pipe Pipe wall Insulati  Type of Filling material Number FRL
material diameter | thickness | on elbow of
(mm) (mm) thickne collars

ss/

length

(mm)
Wavin 2110 5.3 N/A Wavin AS Mortar at unexposed | one -/120/120 U/U
AS (PP) PP 110mm side and Multicol

2x 45° Multisealant A at
exposed face

Geberlt 2110 6 Therma | Geberit Mortar one -/90/90 U/U
Silent compact | SilentdB 20
dB20 TF (4) 110mm 2x

50 LS 45°

Front view_ Side view_

o - Annular space
(Maimum 15 mem batwesn o and Mok My coller)

b - Mulco® Mutticlip

Mutisealant A
< Mr:o'm) Mo 35 ag s,
\ =
\ ~ iy ~
N : £ 8
3
3

Multiscrew 7.5 x 40 mm

Mukca®

Figure 85 Plastic pipes (silent) with an elbow circular collar, perpendicular to the floor
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Plastic pipes (silent) with an elbow in U shape, perpendicular to the floor

Table 87  Plastic pipes (silent) with an elbow in U shape, perpendicular to the floor

Pipe Pipe Pipe wall Insulation | Type of elbow Filling Number FRL
material diameter | thickness thickness material of collars
(mm) (mm) /length
(mm)
Geberit 2110 6 Thermaco | Geberit Silent Mortar one -/90/90
Silent mpact TF dB 20 @110 mm u/u
dB20 (4)/50LS | 2x 45°
Front view Side view

Mutscew 7.5x40mm _ | - : : "
4 ‘-.‘ ) ‘ N
v > . P '. A g
A ; 3
: ; 3
&°- Pipe distance 10 floor ] _j
(Dmtance © foor § 28 mm)
s Mulco®
I
Mulcof®
\ Multicl

\MMU_(M')

Figure 86 Plastic pipes (silent) with an elbow in U shape, perpendicular to the floor
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Plastic pipes (silent), perpendicular to the floor, in floor corner

Table 88  Plastic pipes (silent), perpendicular to the floor, in floor corner

Pipe Pipe Pipe wall | Insulation Filling Number
material diameter thickness | thickness/ length material of collars
(mm) (mm) (mm)
Geberit 2110 6 Thermacompact TF | Mortar one -/120/120
Silent dB20 (4)/ 50 LS u/u
Side view
) Magmh
Mulcof
M A
W 0 meey
(WARA 0 - 20 mem)

Sl €
With or without acoustic insulation :
/]
TE———. - 78 ver wvtee e
N |
E F.,
o &
s} LY
N .
Mucor®
M 7.5 x 40 mm
i e
Fleoble wall
Insulated o non-nsulated Mulco®
Vi=> \Muitchp
Mutcol
a’? |

Figure 87 Plastic pipes (silent), perpendicular to the floor, in floor corner

20221125-FAS210306 R1.0 Page 112 of 181



Fire assessment report R1.0

warringtonfire

Proud lo be part of @ element

7.3.3 PP-R multilayer pipes

PP-R multilayer pipes, perpendicular to the floor

Table 89  PP-R multilayer pipes, perpendicular to the floor

Number
of collars

Pipe material Pipe

Pipe wall
thickness

Filling material
diameter

Aquatherm @20 2.8 Mulcol Multisealant A | one -/120/120 U/C
Blue-MF at both faces
7110 10-14.6 Mulcol Multisealant A | one -/120/120 U/C
at both faces
2160 14.6 Rock wool at the one -/90/90 U/C
unexposed side and
Multicol Multisealant A
at the exposed face
Aquatherm @110 15.1 Mulcol Multisealant A | one -/120/120 U/C
Red-MF at both faces
Agquatherm @250 22.7 Mortar two -/120/120 U/C
Blue-MF
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B /““mmm

I

ww oGz

;
3

\.a/o

Figure 88 PP-R multilayer pipes, perpendicular to the floor protected with one collar
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Front view Side view

a8 s . N —
I-N'nur?oco ==
(Masrmum 15 mm between pe and Muloo Muscollar)

b - MuicoP Muttichp
¢ - MukcoP Mutichp Large

/f-—'\Q Acoussic insulation
[ -Fi MF
e / '
" ‘. ‘:‘ “'.'. * §
L 4 e k. I s e 3
Y k. ::... - . 3
i
Mulcof®
f \Muticip Large

m N /< 1>

Figure 89 PP-R multilayer pipes, perpendicular to the floor protected with two collars
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PP-R multilayer pipes, perpendicular to the floor, in Mulcol Multimastic FB1 coated board seals

Table 90  PP-R multilayer pipes, perpendicular to the floor, in Mulcol Multimastic FB1 coated

board seals
Pipe material Pipe diameter Pipe wall Number of
(mm) thickness (mm) | collars
Aquatherm Green-MF @50 6.9 one -/90/90 U/C
Aquatherm Blue-MF @110 10 one -/120/120 U/C

a - Annular space
(Maemum 15 men between pipo and Mulcol MulScoltar)

b - MulcoPMuticip

MulcoP

Multdayer pipe - Fibre composite (S.MF,MS)

F
(0.9 Porairaton board)
{2 tavgm

wuw QGlL=

I5¢ - + j'
MulcoP Multiscrew FB 40 mm rlq[*#l” \mtﬁuc SP

il

Mulco®
Multicollar

Figure 90 PP-R multilayer pipes, perpendicular to the floor, in Mulcol Multimastic FB1 coated
board seals
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PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam

Table 91  PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric
EPDM rubber foam

Pipe Pipe Pipe wall Insulation Filling material
material diameter thickness LS/CS/LI/CI
thickness
/length
Aquatherm @110 18.3 AF Armaflex Mulcol Multisealant A at one -/120/120
Green-S 9-32 mm /300 | both faces u/C
minimum .
Aquatherm @110 15.2 Mulcol Multisealant A at one -/120/120
Green-MS both faces u/C
Aquatherm @110 151 Mulcol Multisealant A at one -/120/120
Green-MF both faces u/C
Aquatherm 220 2.8 Mulcol Multisealant A at one -/120/120
Blue-MF both faces u/C
@110 10 Mulcol Multisealant A at one -/120/120
both faces/ Mortar u/C
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Figure 91 PP-R multilayer pipes insulated with AF/Armaflex made out of flexible elastomeric
EPDM rubber foam
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Table 92  PP-R multilayer pipes, perpendicular to the floor, in corner of floor

Pipe Pipe Pipe wall Insulation Filling Number FRL
material diameter thickness thickness /length  material of collars
(mm) (mm)
Aquatherm | @110 10 Thermacompact Mortar one -/90/90 U/C
Blue-MF TF (4)/50 (LS)

Front view

a-AmuIlr?ooo
Mmamum 15 mm batwesn pipe and Mulco!® Musicoliar)
b - Muicol ® Mutticlp

§*- Pipe distance to wal
(Distanca '© wall s 5 mm)

With or without acous%ng insulation

e Multilayer pipe - Fibre composite (S MFMS)

(Fll over enfire floor Ihckness )

=150 mm

NS S
ey
T
1
I
i
[
I

Flexible wall a
i 77 95 Mulcd ©
Z 97 !!!ngg
B!nuy_l/ 2 A Wall

Figure 92 PP-R multilayer pipes, perpendicular to the floor, in corner of floor
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7.3.4 Aluminium composite pipes

Table 93  Aluminium composite pipes fitted perpendicular to the floor

Pipe material Pipe Pipe wall Filling material Number of
diameter thickness collars
(mm) (mm)
PE-Xc/Al/PE- | @16 -20 2 Mulcol Multisealant A at | one -/120/120 U/C
Xc both faces
232 3 Mulcol Multisealant A at | one -/120/120 U/C
both faces
240 4 Mulcol Multisealant A at | one -/120/120 U/C
both faces
@50 4 Mulcol Multisealant A at | one -/120/120 U/C
both faces
263 4.5 Mulcol Multisealant A at | one -/120/60 U/C
both faces
@75 6 Rock wool at the one -/120/60 U/C
unexposed face and
Mulcol Multisealant A at
exposed face
263 4.5 Mortar two -/90/90 U/C
@75 6 Mortar two -/90/90 U/C
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Figure 93 Aluminium composite pipes fitted perpendicular to the floor protected with one
collar
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Side view
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Figure 94 Aluminium composite pipes fitted perpendicular to the floor protected with two
collars
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Aluminium composite pipes insulated with PE-foam

Table 94  Aluminium composite pipes insulated with PE-foam

Pipe material Pipe Pipe wall | Insulation Filling material Numbe | FRL

diameter thicknes | LS/CS/LI/CI r of

(mm) s (mm) thickness /length collars
PE-Xc/Al/PE- @32 3 PE-foam (6)/300 Mulcol Multisealant A | one -/120/120
Xc minimum at both faces u/iC

v : Side vi

w06z

MucoPf
Mutiscrew 7.5 x 40 mm

Figure 95 Aluminium composite pipes insulated with PE-foam
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Aluminium composite pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam

Table 95

Aluminium composite pipes insulated with AF/Armaflex made out of flexible
elastomeric EPDM rubber foam

Pipe Pipe Pipe wall  Insulation Filling material Number FRL
material diameter thickness LS/CS/LI/CI of
thickness collars
/length
PE- 220 2 9-32 mm Rock wool at the one -/120/120
Xc/AlIPE-Xc /500 mm unexposed face and u/C
minimum Mulcol Multisealant A at
exposed face
PE-Xa Aqua | @25 3.5 Rock wool at the one -/120/120
Pipe unexposed face and u/iC
Mulcol Multisealant A at
exposed face
PE- @32 3 Rock wool at the one -/120/120
Xc/Al/PE-Xc unexposed face and u/C
Mulcol Multisealant A at
exposed face
PE- 240 35 Mulcol Multisealant A at one -/120/120
Xc/Al/PE-Xc both faces u/C
PE-Xa Aqua | @40 4 Mulcol Multisealant A at one -/120/120
Pipe both faces u/C
PE- @50 4 Mulcol Multisealant A at one -/120/120
Xc/Al/PE-Xc both faces u/C
PE- @75 6 Mulcol Multisealant A at one -/120/120
Xc/Al/PE-Xc both faces u/C
PE- 290 7 Mulcol Multisealant A at one -/120/90 U/C
Xc/Al/PE-Xc both faces
PE- @90 7 32 mm Mulcol Multisealant A at one -/120/120
Xc/Al/PE-Xc /500 mm both faces u/C
minimum
PE-Xa Aqua | @110 10 9-32 mm Rock wool at the one -/90/90 U/C
Pipe /500 mm unexposed face and
minimum Mulcol Multisealant A at
exposed face
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astomeric thermal insulation

El
.9 Armafiex/AF 8 mm

A:l

G

Multilayer pipe - Aluminium compaosite

MulcoP
Multiscrew 7.5 x 40 mm

Figure 96 Aluminium composite pipes insulated with AF/Armaflex made out of flexible
elastomeric EPDM rubber foam
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Aluminium composite pipes in PE conduit

Table 96  Aluminium composite pipes in PE conduit, perpendicular to the floor
Number FRL

thickness diameter/length material = of
LS/CS (mm) collars

Pipe material Pipe Pipe wall Conduit Filling

diameter
(mm)

PE-Xc/Al/PE-Xc @32 3 40/50 minimum Mortar one -/120/120 U/C

a- Annular space
Macmum 19 o Defwoen condut and MuscoPMucollar)

b - Mulco®Mulclip

Multilayer pipe - Aluminium composite

ww Gz

Mucof
Multiscrew 7.5 x 40 mm

Figure 97 Aluminium composite pipes in PE conduit, perpendicular to the floor
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Aluminium composite pipes insulated with Kooltherm FM/PIR insulation

Table 97  Aluminium composite pipes insulated with Kooltherm FM/PIR insulation
Pipe Pipe Pipe wall Kooltherm FM/ PIR  Filling material Number FRL
material diameter thickness Insulation — Mulcol of
(mm) (mm) thickness/length Multisealant A collars
(mm)
PE- @26 3 25/ LS 400 At the one -/90/45 U/C
Xc/AL/PE- minimum or CS underside to a
Xc minimum depth
@32 3 47/ LS 400 one -/120/120
. of 10 mm
minimum or CS u/C
@50 6 40/ LS 400 At the one -/90/60 U/C
minimum or CS underside to
the full depth
@50 6 60/ LS 400 At the two -/60/30 U/C
minimum or CS underside to a
ini depth
@90 6 60/ LS 400 minmum 4ep 1 o -/120/90 UIC
- of 10 mm
minimum or CS
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Figure 98 Aluminium composite pipes insulated with Kooltherm FM/PIR insulation
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7.3.5 Multiple services
Table 98  Up to 3 x mixed pipes and cables, perpendicular to the floor

Pipe material Pipe Pipe wall Filling material Number of
diameter thickness collars
(mm) (mm)
PE-HD, PE-X, @90 2.8 Mulcol Multisealant | two -/120/120 U/U
ABS, SAN-PVC A at both faces.
PE-Xc/AL/PE-Xc @50 4 -/120/120 U/C
Aquatherm 750 6.9 -/120/120 U/C
Green-MF
Telecom UTP Cat. | 1 no. N/A -/120/120
5orCat. 6
Sheathed cable 1 no. N/A
YMVK 3 x 2.5
mm?2,
YMVK 5 x 1.5
mm? or
YMVK 5 x 2.5
mm?2
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Figure 99 Up to 3 x mixed pipes and cables, perpendicular to the floor
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Table 99  Up to 3 x mixed pipes and cables, insulated with PE-foam

Pipe Pipe Pipe wall Insulation Filling Number of
material diameter T GQESS diameter/ material collars
(mm) (mm) length
LS/CS/LI/CI
(mm)

Copper 715 1 6/300 minimum | Mulcol two -/120/120

Multisealant A C/U

at the exposed
PVC-U, 232 3 None face and -/120/120
PVC-C rockwool for Ui

the rest of the
Telecom 1no N/A gap -1120/120
UTP Cat. 5
or Cat. 6
Sheathed 1no N/A
cable
YMVK 3 x
2.5 mm?2,
YMVK 5 x
1.5 mm? or
YMVK 5 x
2.5 mm?
Note: A maximum of 2 copper pipes can be used in the combination.
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Front view

ww QoGiL=

Figure 100 Up to 3 x mixed pipes and cables, insulated with PE-foam
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Table 100 Up to 4 x Aluminium composite pipes insulated with PE-foam

Pipe Pipe Pipe wall Insulation Filling Number
material diameter thickness diameter/ material of
(mm) (mm) length collars
LS/CS/LI/CI
(mm)
PE- @232 3 PE foam Multisealant A | two -/120/120 U/C
Xc/AL/PE- (6)/300 at the exposed
Xc 250 4 face and -/120/90 U/C
rockwool for
326 3 6/_3(_)0 the rest of the -/120/120 U/C
minimum
232 3 gap -/120/120 U/C
Eront view_

®.0 Henco
2 - Musthwyor AhsTarman Compon e
-om’gmu

a- Amular

Muitiple multilayer pipes

Muico®
Multiseslant A
Rt 7

Wi G}z

i

Figure 101 Up to 4 x Aluminium composite pipes insulated with PE-foam
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7.3.6 Electrical cables
Table 101 Electrical cables, fitted perpendicular to the floor

Maximum | Maximum Permitted cables (empty to fulfill) Number of
number aperture collars per

diameter

42 280 Telecommunication cables UTP Cat. 5 one -/120/120
Telecommunication cables UTP Cat. 6
Sheathed cable YMVK 3 x 2.5 mm2
Sheathed cable YMVK 5 x 1.5 mm2
Sheathed cable YMVK 5 x 2.5 mm2

Cable bundle
consisting of the following cables:
1-UTF CatleC 5

2-UTPCbmCat &

3 YMVK Catte 3¢ 25 mm

4-YMW Catte 53 15 mm

S VMW Catte Sx 25 mm

8 -Annular space
(Manimaan 15 men tetwenn Catte turce and Muco? Mumcolar

b - MulcoP Mukickp

(Deapth ewn 10 my =
(RN e Gig) lec i cable bundis

-

ww 0612

-

Figure 102 Electrical cables, fitted perpendicular to the floor
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Table 102 PE conduits containing electrical cables, fitted perpendicular to the floor

Pipe Maximum Maximum Permitted cables (empty to fulfill) Number FRL
material/ | pipe aperture of collars

maximum | diameter  diameter per face
number (mm)
PE/5 @50 2130 Telecommunication cables UTP Cat. 5 one (below | -/60/60 U/U
Telecommunication cables UTP Cat. 6 | the floor)
Sheathed cable YMVK 3 x 2.5 mm?
Sheathed cable YMVK 5 x 1.5 mm?
Sheathed cable YMVK 5 x 2.5 mm?

Plastic cable hoses

1-UTP Cable Cat. &
2-UTP Catde Ct ®
3-YMVK Cable 3x 25 mm
A -YMW Catie 53 15 mm
- YMW Cable 8 x 25 mm

-

a-Anmnular space
(Mavcionam 15 men between cable hose and Mulool* Mustcolie)
b - Mulcol® Multiclip

Mucol ® &

h i 40 moy
h enive gup)

;/E

4 v
a & -SI
&1 Z ‘? ] - 1 3
Mulcol ® E
Multiscrew 7.5 x 40 mm - ) Mulcadl *
Mulcol ®
Multicollar

Figure 103 PE conduits containing electrical cables, fitted perpendicular to the floor
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Table 103 PVC pipes containing electrical cables, fitted perpendicular to the floor

Pipe Maximum Maximum Permitted cables (empty to fulfill) Number FRL
MECIE pipe aperture of collars
maximum  diameter diameter per face
number (mm)
PVC/18 @25 @100 Telecommunication cables UTP Cat. 5 | One -/120/120
Telecommunication cables UTP Cat. 6 Elbelow the | U/U
Sheathed cable YMVK 3 x 2.5 mm? oor)
Sheathed cable YMVK 5 x 1.5 mm?
Sheathed cable YMVK 5 x 2.5 mm?
Front view
PVC electric in bundle
1-UTP Cable Cat &
2-UTP Cavle Ca 8
3 YMVK Catde 3 x 25 nmn
4 YMVK Catée S5 1.5 own
5-YMVK Catde Sx 25 mm

- NG

4\ ‘
A}
]
:
a -Annular space H
Masmum 15 mm between pipes and Mabco®Mutcoller) 3 '
b - Muicol®Multiclip \ /
\ ’
\\\ ’I

MulooP P
Multisealant A

Deph nn, 10 o) ’
(Wickh onére pap) /

-
« # R : ¢ ] .‘ g
e ‘ 3
a 3
MulcoP
Muttiscrew 7.5 x 40 mm Mucof

Mulcof

Figure 104 PVC pipes containing electrical cables, fitted perpendicular to the floor
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7.3.7 Metal pipes
Metal pipes fitted perpendicular to the floor

Table 104 Metal pipes fitted perpendicular to the floor
Pipe Pipe wall Insulation | Filling material

Number FRL

Pipe material
diameter  thickness of collars
(mm) (mm)
Copper / @35 1.5-14.2 N/A Rock wool at the unexposed one -/120/15 C/U
Steel /Iron/ side and Mulcol Multisealant A
Stainless at exposed side
steel
Front view

a - Annular space
M 15 mum botweo n pipe #nd My oo Msicoliar )

b - Muloo®Muticlip

! (Stainless) steel

Depth min. 10 mmy
(WAGRA O - 20 men)

ww osl=

Figure 105 Metal pipes fitted perpendicular to the floor

20221125-FAS210306 R1.0 Page 137 of 181



warringtonfire Fire assessment report R1.0

Proud lo be part of @ element

Table 105 Metal pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam

Pipe material Pipe Pipe wall Insulation diameter/  Filling material Number | FRL
diameter thickness  length LS/CS (mm) of
collars
Steel /Iron/ ?114.3 3.6-14.2 32 mm /500 (LI/CI) Mulcol one -/90/90
Stainless steel Multisealant A at C/U
both faces
7168.3 4.5-14.2 -/90/60
C/U
Copper / Steel @88.9 2-14.2 32 mm /450 (LS/CS) | Mulcol one -/90/45
/Iron/ Stainless Multisealant A at C/U
steel both faces
Steel /Iron/ ?114.3 3.6-14.2 6-32 mm /450 Mulcol one -/90/60
Stainless steel (LS/CS) Multisealant A at C/U
both faces
?168.3 4.5-14.2 32 mm /450 (LS/CS) | Mortar one -/60/60
C/U
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Fire assessment report R1.0

Figure 106 Metal pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM

rubber foam (LI/CI)
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2 - Annular ! i

(- -
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Figure 107 Metal pipes insulated with AF/Armaflex made out of flexible elastomeric EPDM
rubber foam (LS/CS)
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Table 106 Metal pipes, perpendicular to the floor, in a seal penetration system

Pipe material | Pipe Pipe wall Insulation Filling Number
diameter thickness | diameter/length material of
collars
Steel ?114.3 3.6-14.2 AF/Armaflex 32 mm | Mulcol one -/90/90 C/U
/Iron/Stainless /300 minimum Multisealant A
steel at both faces

Front view Side view

| U - e
[CHOR R SR ) ERAe
uu--------h-uu.

) i i Elastomeric thermal nsulation
e i i x
it i
I &
i i
v it i
it i N
: ! g
o a 4 3
3
N

S3ssass
aiinae

!-ll
i35

Figure 108 Metal pipes, perpendicular to the floor, in a seal penetration system
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7.3.8 Python drinks combi pipes

Table 107 Python drinks combi pipes

Pipe material Pipe Amount Insulation Number of FRL
diameter (mm) collars
Python drinks 47 1 Armaflex one -/120/120 U/C
combi pipe
PIp 2145 1 Armaflex one -/120/120 U/C
Botiom view
Dirinks combi tubes
,rf Pipe support construction
b - Auleal® Multichs /]

ulzol ultiseclant &

EDegith enin, |10 ]
Wit mirc 10 mm|

&
3
3
Rigid lloar l
3 T E ] &
- 4 4
‘ \ Ba : L he. b Ba
L B L3 B e I
. = N 4 . . N & b -
. .
& PR R B ‘ . . * b . (Gh
b i o - i ™
L s 4B N B, " . 3
I * . = - a 3
3 Fa b [ . B
a
" [ 3 N B = 4 & [ = 4
Miuleol®
ulticli
Muleal® )
Multicallar S vicol® Multiscrew 7.5 x 40 mm

astomeric thermal insulation
8.0, MDP lube wilh FYC iope srooging :l:i]

T

Figure 109 47 mm diameter Python drinks combi pipes
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Bottom view
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Fire assessment report R1.0

Drinks combi tubes

Pipe support construction

Figure 110 145 mm diameter Python drinks combi pipes
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Mulcol® Multiscrew 7.5 x 40 mm

Elastomeric thermal insulation
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7.3.9 Services through Mulcol Multimastic systems

Table 108 Plastic pipes - Mulcol Multimastic FB2 (1 x 60 mm)

Pipe material | Aperture Quter Pipe wall Sealant FRL
size diameter thickness
(mm) (mm) collars
PE-HD, PE-X, | 210 x 210 2110 2.7 Mulcol one -/120/120 U/U
ABS, SAN- Multisealant A
PVC underside

Bottom view

b - Mulcol® pulticlip

Pipa support construction
tuleal® Multimeastic FB2
|1 &0 e, 2 1 s Mudlimestic C
tulcol®
Multimastic SP
|25 mim wide crcumlersntia (Depth rriin. 5 m)
«coating| (Wit @ - 20 rimi] g
3
3
Rigid floor 1
& = _[
\ [ “
L " b * E.
i n
., " 3
. & - 3
&
5 . A E
Y &
- —
Mulcol®
hutticli
= timaostic 5P
{To perimeater adges of boords|
Mulcal®
Multicollar Shi fulcol® pMultiscrew FE 40 mm

N

Figure 111 Plastic pipes - Mulcol Multimastic FB2 (1 x 60 mm)
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Table 109 Plastic pipes - Mulcol Multimastic FB1 (2 x 50 mm) with 50 mm cavity

Pipe Aperture Outer diameter Pipe wall Number of

material size (mm) thickness (mm) collars

PE-HD, PE- 1200 x 600 2110 2.7 one -/120/120 U/C
X, ABS,

SAN-PVC

Note: The openings between the seal and the pipes must be closed off with Mulcol Multimastic SP.

Bottom view

25 rmim

/0070

Plastic oi
b - Mulcol® Muliiclip

Pipe support construction

Muleal®
Multimastic 5P

[Cepih srin 10 mm|
|wicmn & - 20 )|

Rigid floor
Ne y T
. . 4
bd " “ B i "
i =t a
.
=
L 3 . ‘ Y o
o4 b 3
w i A - &
Lo g 3
4 Lo
& ) “ by
i ;

Muleol® Multimastic SP

Muleol® Multimeastic ©
[T perimeder ecpas ol Do)

(25 rrm widka Circurmlanandiol
Coafineg)

ulcal® hMultiscrew FB 40 mm

buleol® pMultimastic FET
[ 50 reen, & 1 mm sdudlfimcstic C
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Figure 112 Plastic pipes - Mulcol Multimastic FB1 (2 x 50 mm) with 50 mm cavity
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Table 110 Plastic pipes - Mulcol Multimastic FB1 (2 x 50 mm) with no cavity

Pipe material Aperture size Outer diameter  Pipe wall Number of FRL

(mm) thickness (mm) collars
PE-HD, PE-X, 600 x 400 @110 6.6 one -/60/60 U/U
ABS, SAN-PVC

Note: The openings between the seal and the pipes must be closed off with Mulcol Multimastic SP.
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Figure 113 Plastic pipes - Mulcol Multimastic FB1 (2 x 50 mm) with no cavity
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Table 111 Gas pipes - Mulcol Multimastic FB1 (2 x 50 mm) with 50 mm cavity

Pipe material Aperture | Outer Pipe wall Number of = Number
size diameter thickness pipes of
(mm) (mm) collars

Stainless steel gas 600 x @19.9 0.2 4 one -/120/120 U/C
pipes in wire mesh 400
cable tray 300 x45 mm @40.8 0.3 4 one -/120/120 U/C
Stainless steel gas @340.8 0.3 2 one -/120/120 U/C
pipes
Notes.

1. Mulcol Multitherm bandage is installed on top of the service.

2. The openings between the seal and the pipes must be closed off with Mulcol Multimastic SP.
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Figure 114 Gas pipes - Mulcol Multimastic FB1 (2 x 50 mm) with 50 mm cavity
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Table 112 Combi drinks pipes - Mulcol Multimastic FB1 (2 x 50 mm) with 50 mm cavity

Pipe Aperture Outer diameter Amount Number of

material size (mm) collars

Python drinks | 600 x 400 @ 47 3 hoses one -/120/120 U/C

combi pipes

with Armaflex @90 3 hoses one -/120/120 U/C

insulation @ 100 25 hoses one -/120/120 U/C
@ 145 52 hoses one -/120/120 U/C

Note: The openings between the seal and the pipes must be closed off with Mulcol Multimastic SP.
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Figure 115 Python drinks combi pipes
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7.4 Conclusion

It is concluded that the services protected using Mulcol® Multicollar Slim products are likely to
achieve the FRLs, as outlined in section 7.3 when installed in rigid floor systems in accordance with

AS 1530.4:2014 and AS 4072.1:2005.
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8.  Validity

Warringtonfire Australia does not endorse the tested or assessed product in any way. The
conclusions of this assessment may be used to directly assess fire resistance, but it should be
recognised that a single test method will not provide a full assessment of fire resistance under all
conditions.

Due to the nature of fire testing and the consequent difficulty in quantifying the uncertainty of
measurement, it is not possible to provide a stated degree of accuracy. The inherent variability in test
procedures, materials and methods of construction, and installation may lead to variations in
performance between elements of similar construction.

This assessment is based on test data, information and experience available at the time of
preparation. If contradictory evidence becomes available to the assessing authority, the assessment
will be unconditionally withdrawn and the report sponsor will be naotified in writing. Similarly, the
assessment should be re-evaluated, if the assessed construction is subsequently tested since actual
test data is deemed to take precedence.

The published procedures for the conduct of tests and the assessment of test results are subject to
constant review and improvement. It is therefore recommended that this report be reviewed on, or
before, the stated expiry date.

This assessment represents our opinion about the performance of the proposed systems expected to
be demonstrated on a test in accordance with AS 1530.4:2014, based on the evidence referred to in
this report.

This assessment is provided to Mulcol International for their own specific purposes. This report may
be used as evidence of suitability in accordance with the requirements of the relevant National
Construction Code. Building certifiers and other third parties must determine the suitability of the
systems described in this report for a specific installation.
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