DINCEL

DINCEL WALL
FIRE ASSESSMENT

DISCLAIMER

The information contained in this document is intended for the use of suitably qualified and
experienced architects and engineers and other building professionals. This information is not
intended to replace design calculations or analysis normally associated with the design and

specification of buildings and their components.

Dincel Construction System Pty Ltd accepts no

liability for any circumstances arising from the failure of a specifier or user of any part of Dincel
Construction System to obtain appropriate professional advice about its use and installation or from
failure to adhere to the requirements of appropriate Standards and Codes of Practice, and relevant

Building Codes.

Revision Date Amendment
A May 2010 Added Non-Combustibility Assessment by CSIRO
B June 2010 Added Hydro Carbon Fire
C January 2017 General Revision

©Copyright M/ DINCEL

Telephone: (612) 9670 1633
Facsimile: (612) 9670 6744

A.B.N. 78 083 839 614

Page 1 of 39

101 Quarry Road
Erskine Park, NSW 2759

Email: construction@dincel.com.au
Website: www.dincel.com.au

PO Box 104, St Clair, NSW 2759

AUSTRALIA



mailto:construction@dincel.com.au
http://www.dincel.com.au/

EDINCEL

SUMMARY

The fire performance of DINCEL"- WALL has been assessed by:

1.

Fire Resistance Periods

The University of New Sout h Wa lteeanidd Refibe (ReferéncecNa: 5),
CSIRO Certificate FSV1346 (Reference No: 6) for Fire Resistance Periods.

The letter of assessment by CSIRO FCO-2674 (Reference No: 4) states that
polymer web links of Dincel-Form when concrete filled will not burn or melt away to
create holes when subjected to fire conditions. This means that the presence of
polymer links within the concrete joining each face of the polymer formwork does
not compromisethe FRPc omponent s of éééiohi ntegr.i

The polymer links of Dincel-Form are maximum 2mm thickness. These polymer
links in some other systems are much thicker (more than 10mm). As proven by
tests, the thicker the polymers, the more fuel to burn. The Certifiers
therefore should require test results for any polymer links particularly
exceeding 2mm thickness.

Fire Hazard Properties

Attachments and Liners to the walls must comply with BCA i Specification C.1.10
{Reference No: 3 (A) and 3 (B)} for Flammability and Smoke issues. As shown in
the attached CSIRO certificate, Dincel is a GROUP 1 material (i.e. no limitations
for its wuse in any place without any
than what is allowed by the BCA.

The abovementioned certificates clearly state that Dincel-Polymer has no
limitations on its use for flammability and smoke generation.

Non-Combustibility

The BCA requires the use of non-combustible materials to limit the fire load and
fire spread.

It is also important to note that the subject combustibility compliance is only
applicable to fagade walls in accordance with the BCA.

The letter of assessment by CSIRO FCO-2800 (Reference No: 8) states that the
Dincel-Polymer is the equivalent of the deemed non-combustible materials
in Clause C1.12 of the BCA. (Note: The BCA has now relocated the contents of
Clause C1.12 to appear within Clause C1.9 for the BCA 2016 1 Amendment 1).

The BCA recognises DTS = Performance Solution (previously called Alternative
Solution). REQUEST DI NOBEMARK CERTIFICATE if your project
consists of Dincel fagade walls.

Bushfire Prone Areas

The letter of assessment by CSIRO FCO-2755 (Reference No: 7) states that when
Dincel Forms are filled with concrete it will comply with AS3959 1 2009 and
allowed to be used in all bushfire conditions, including Bushfire Attack Level of
BAL-FZ (i.e. the worst bushfire level).
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Readers may refer to the following for further information.

DINCEL"- WALL AND FIRE PERFORMANCE

DINCEL"- WALL is a permanent polymer formwork for concrete filling.
Dincel-Polymer forms DO NOT provide fire rating but the CONCRETE DOES.

The concrete infill of DINCEL"-WALL provides the appropriate provisions. The
requirement is, BCA 1 Clause A 2.3 1 Fire Resistance of Building Elements, Clause 2.d
(i) T Fire Resistance Period (FRP) of a structural concrete wall shall be determined in
accordance with Australian Standard AS3600 for Concrete Structures as certified by
The University of New South Wales (UNSW) (Reference No: 5).

There are three (3) components that are required to be identified for the FRP.

1 Insulation and Integrity i determined in accordance with AS3600 or a Fire
Testing Laboratory.

i Structural Adequacy i determined in accordance with AS3600 for walls subject
to the fAdeemed to satisfyodo c orcahidéternone or a F
this criterion only up to the limits of the testing facility (i.e. applied load and
eccentricity, wall height). Fire testing results for walls will not cover building
structures of more than 3 to 4 storeys in height and wall heights greater than 3m.
Under these circumstances the certifier should not accept the FRP determined by
test results. Only concrete wall systems that are compliant with AS3600 can be
accepted beyond the test results.

For fire test results to be accepted, the test sample element must be in strict
compliance with AS3600. AS3600 i 2009 T Supplement 1 : 2014 states
Aprot ect i of eoncete dstoutgidg the scope of AS3600 i 2 0 0, hich
means that the certifier cannot accept any fire test results for systems that
are reliant on waterproofing.

Refer (download) Dincel Wall Building Code of Australia Compliance, pages 2, 3
and 4 for further explanation.

DINCEL"- WALL complies with the Deemed-To-Satisfy condition of the Building Code
of Australia in accordance with the certificate by the UNSW (Reference 5).

The CSIRO Certificate (Reference No: 6) has been organised to validate that Dincel-

F or mo slinkewilbnot burn or melt away to create holes so that the Fire Resistance

Period of DINCEL"-WALL f or ééé. /i nt egr indt gffected Refdremdei on ar e
No: 4).

The Dincel-Polymer formwork holds the wet concrete until it sets. If for some reason
Dincel-Polymer is required to be removed or even burns during a fire event, the
remaining core component is ordinary concrete which provides the required Fire
Resistance Period for structural adequacy/integrity/insulation. Therefore, the presence
of Dincel-Polymer remaining at the face of the concrete wall can be considered as
nothing more than a lining or wall cladding material.
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Summary of F RP dos 275mm Dincel, 200mm Dincel, 155mm Dincel and 110mm
Dincel Walls (i.e. Concrete Walls) is as follows:

Insulation (AS3600 i Concrete Structures Code 7 Table 5.7.1 i Fire Resistance
Periods for Walls for Insulation):

1 275mm Dincel has concrete thickness of 270mm. Therefore, Fire Resistance
Period for Insulation = 240 minutes (minimum concrete thickness of 175mm is
required for 240 minutes).

q 200mm Dincel has concrete thickness of 187mm. Therefore, Fire Resistance
Period for Insulation = 240 minutes (minimum concrete thickness of 175mm is
required for 240 minutes).

1 155mm Dincel has concrete thickness of 150mm. Therefore, Fire Resistance
Period for Insulation = 180 minutes (minimum concrete thickness of 150mm is
required for 180 minutes).

1 110mm Dincel has concrete thickness of 105mm. Therefore, Fire Resistance
Period for Insulation = 90 minutes (minimum concrete thickness of 100mm is
required for 90 minutes).

Integrity:

If both Insulation and Structural Adequacy is satisfied, AS3600 states that this condition
is satisfied as well.

Structural Adequacy:

The FRP for Structural Adequacy is NO LONGER determined by the concrete thickness
alone, in accordance with AS3600-2009. The FRP for structural adequacy must be
calculated by a Structural Engineer, giving consideration to the wall thickness, wall
height, load on the wall, loading eccentricity on the wall and concrete grade.

Therefore, the following F R P @éauld be achieved:

275mm Dincel Wall i 240/240/240.
200mm Dincel Wall i 240/240/240.

= =4 =

155mm Dincel Wall i 180/180/180.
T 110mm Dincel Wall i 90/90/90.

The AStructur al Ade quac yWBP ig tomipeocaleutated and
confirmed by the project Structural Engineer.

The Non-Combustibility of DINCEL"- wALL

DINCEL"- WALL consists of concrete infill and permanent polymer formwork. The
concrete infill material is non-combustible. The question that must be answered is: 1
If Dincel-Polymer is used without any protection (i.e. sprinklers and/or non-
combustible materials such as plasterboard, fibre cement sheets, etc.), does the BCA
prohibit or limit the use of DINCEL"-WALL as a building product? In other
words, in accordance with Reference 1, BCA is looking for the non-combustibility
conditions if the presence of Dincel-Polymer increases fire load, smoke and fire spread.
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A combustibility performance solution in accordance with the BCA has been
carried out for the Dincel Wall. This performance solution determines that the
Dincel Wall when assessed in accordance with the requirements of the BCA is

deemed

to be non-combustible. A COPY OF THE COMBUSTIBILITY

PERFORMANCE SOLUTION REPORT AND CODEMARK CERTIFICATE ARE
AVAILABLE UPON REQUEST BY PRINCIPAL CERTIFIERS.
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(6)
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(8)

Non-Combustibility in the Building Code of Australia (BCA) Implications FOR A
NEW GLOBAL STANDARD

Jane Blackmore i Fire Science and Technology Laboratory (FSTL), CSIRO,
Australia.

Fire Code Research Program i1 Project 2 i Fire Performance of Materials
(Technical Report FCRC i TR 95-01) prepared by V.P. Dowling and C Caird
Ramsay CSIRO Division of Building, Construction and Engineering.

CSIRO Certificate (HFO7ANK4245 and No: 439) and Report Number FNK
0065. The Certificate for the report is attached to this assessment. If required
the full report can be provided.

CSIRO Letter of Assessment of FCO-2674 for fire performance.

Certificate and Report by the University of New South Wales Consulting
Services. Download 1 _Structural Engineering Design Certification

Certificate of Test by CSIRO, Report No: FSV1346 and Appendix 5. (Refer
attached document to this assessment).

CSIRO Letter of Assessment FCO-2755 for Bushfire Prone Areas.

CSIRO Letter of Assessment FCO-2800 for Non-Combustibility.
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REFERENCE NO: 3

BCA SPECIFICATION C1.107 Table 3
WALL LINING MATERIALS (Material Groups Permitted)

BCA Building Class  Fire isolated Public corridors Specific areas  Other areas

exits

Wall Wall Wall Wall
Class 2 & 3
Excluding accommodation for the aged, people with disabilities and children
Unsprinklered 1 1,2 1,2,3 1,2,3
Sprinklered 1 1,2,3 1,2,3 1,2,3
Class 3 & 9a
Accommodation for the aged, people with disabilities, children and Health-care buildings
Unsprinklered 1 1 1,2 1,2,3
Sprinklered 1 1,2 1,2,3 1,2,3
Class 5, 6, 7, 8 & 9b Schools
Unsprinklered 1 1,2 1,2, 3 1,2,3
Sprinklered 1 1,2, 3 1,2, 3 1,2,3
Class 9b i other than schools
Unsprinklered 1 1 1,2 1,2,3
Sprinklered 1 1,2 1,2, 3 1,2, 3
Class 9¢
Sprinklered 1 1.2 1,2,3 1,2,3
Notes:

1.ASprinkl eredo r ef er asptinkler systamwcomplding with Sgecification d
E1.5.
22 ASpecific aredsd means within
(a) for Class 2 and 3 buildings, a sole-occupancy unit; and
(b) for Class 5, open-plan offices with a minimum floor dimension/floor to ceiling height
ratio > 5; and
(c) for Class 6, shops with a minimum floor dimension/floor to ceiling height ratio > 5; and
(d) for Class 9a health care buildings, patient care areas; and
(e) for Class 9b theatres and hall etc., an auditorium; and
(f) for Class 9b schools, a classroom; and
(g) for Class 9c aged care buildings, resident use areas.

CSIRO fire testing results in accordance with AS 3837 confirms that DINCEL"
consists of Group 1 material and its Specific Extinction Area (SEA) is less than
250m?/kg to comply with the requirements of the Building Code of Australia
specification C1.10 Clause 4 Fire Hazard Properties for walls. (Refer to following
certificate by CSIRO)

Group 1 material Classification refers to compliance with the above table of
Building Code of Australia that the product can be used in any location for any
sprinklered or unsprinklered building and will meet the requirements of
Specification C1.101 Clause 4 of current BCA.

The following certificate by CSIRO confirms that Dincel permanent formwork
product material is classified as Group 1.
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REFERENCE NO: 3 (A)1 1.5MM MATERIAL THICKNESS

/@ma'{a‘mtea{ﬂ’wmmm

HF07ANK4245 No. 439

“Copyright CSIRO 2007 ©”
Copying or alteration of this report
without written authorisation from CSIRO is forbidden.

This is to certify that the specimen described below was tested by the CSIRO Division of
Manufacturing and Infrastructure Technology in accordance with Australian/ New Zealand Standard
3837, Method of test for heat and smoke release rates for materials and products using an oxygen
consumption calorimeter, 1998, at 50 kW/m?, on behalf of:

Dincel Construction System Pty Ltd
Level 3, 7K Parkes Street
PARRAMATTA NSW

AUSTRALIA

A full description of the test specimen and the complete test results are detailed in the Division's
sponsored investigation report numbered FNK 0065.

SAMPLE
IDENTIFICATION: Dincel - Formwork

DESCRIPTION OF

SAMPLE: The sponsor described the tested specimen as an extruded rigid PVC profile
filled with normal density concrete. The specimen contained smoke
suppressant additives.

Nominal thickness of PVC: 1.5 mm
Nominal total thickness: 50 mm
Nominal density of PVC: 1.45 g/lcm?®
Nominal density of concrete: 2400 kg/m?

SAMPLE
CLASSIFICATION:  Group Number: Group 1
(In accordance with Specification A2.4 of the Building Code of Australia.)
Average specific extinction area:  90.5 m?kg
(Refer to Specification C1.10a section 3(c) of the Building Code of Australia.)
Testing Officer: Russell Collins Date of Test: 20 November 2003

Issued on the 8" day of February 2007 without alterations or additions. This issue supersedes issue
dated 27 November 2003.

7y O

Garry E Collins
Manager, Fire Testing and Assessments

‘! ’ CSIRO Manufacturing & Infrastructure Technology
14 Julius Avenue, Riverside Corporate Park, North Ryde NSW 2113 AUSTRALIA

K CSIRO  Telephone: 61 2 9490 5444 Facsimile: 61 2 9490 5555

T
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CONSTRUCTION SYSTEM

REFERENCE NO: 3 (B)i 2.6MM MATERIAL THICKNESS

—_— —_ —

Certificate of Assessment

Job No.: NK7381 No. 2220
“Copyright CSIRO 2015 ©”

Copying or alteration of this report

without written authorisation from CSIRO is forbidden.

This is to certify that the specimen described below was tested by the CSIRO Infrastructure Technologies in
accordance with Australian/ New Zealand Standard 3837, Method of test for heat and smoke release rates [
for materials and products using an oxygen consumption calorimeter, 1998, at
50 kW/m?, on behalf of: “

Dincel Construction System Pty Limited
101 Quarry Road

ERSKINE PARK NSW 2759

AUSTRALIA

A full description of the test specimen and the complete test results are detailed in the Division's sponsored
investigation report numbered FNK 11446.

SAMPLE
IDENTIFICATION: The sponsor identified the specimen as Dincel Sample A - Current Australian Use.

DESCRIPTION OF

SAMPLE: The sponsor described the tested specimen as extruded rigid polyvinyl chloride (PVC)
profile used as permanent formwork for concrete walls. The rigid PVC profile formed

| the exposed face of the tested specimen and was attached onto the concrete block

1 substrate using concrete fasteners at the corner edges of the exposed face.

Nominal thickness of PVC: 2.6-mm
Nominal total thickness: 50-mm
Nominal density of PVC: 1500 kg/m?
Nominal total mass: 100 kg/m?
Colour: off-white (PVC)
SAMPLE
CLASSIFICATION: Group Number: Group 1
(In accordance with Specification A2.4 of the Building Code of Australia.)
Average specific extinction area:  143.6 m?/kg
(Refer to Specification C1.10 section 4(c) of the Building Code of Australia.)
Testing Officer: Heherson Alarde Date of Test: 21 July 2015

Issued on the 3" day of August 2015 without alterations or additions.

/.// A
Vo g /<D—T«L«<9/
Brett Roddy
Team Leader, Fire Testing and Assessments

NATA Accredited Laboratory

NAT-A Number: 165
X Corporate Site No 3625
4scocnrtion Accredited for compliance with ISO/IEC 17025.

CSIRO INFRASTRUCTURE TECHNOLOGIES

14 Julius Avenue, Riverside Corporate Park, North Ryde NSW 2113 AUSTRALIA
Telephone: 61 2 9490 5444 Facsimile: 61 2 9490 5555 www.csiro.au
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CONSTRUCTION SYSTEM

REFERENCE NO: 41 08 DECEMBER, 2014

INFRASTRUCTURE TECHNOLOGIES

Likely performance of the
Dincel-Form concrete filled
wall system

Assessment Report

@

Author: Mario Lara-Ledermann
Report number: FCO-2674
Date: 8 December 2014

(This issue supersedes that dated 4 May 2009)

Client: Dincel & Assoclates Pty Ltd

Commerdal-in-confidence
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REFERENCE NO: 47 08 DECEMBER, 2014
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