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Disclaimer 

1. Reports and any attachments must be reproduced in full without alteration. Reports and any

attachments will be e-mailed in pdf format to the client.

2. Test reports are issued free of any alterations or additions. The University does not accept any

liability whatsoever for the tampering or any unlawful alteration of documents sent via any

electronic transmission media.

3. Reports relate only to the samples tested and are issued in good faith. They cannot be relied

upon as a general indication of performance.

4. Tests performed by third parties on behalf of the University are clearly identified in reports.

5. Every reasonable care is taken to ensure that the reports are accurate. The University does not

accept responsibility for any reliance on the reports or consequences from the further use of these

reports by third parties.

6. The University will not be liable for damages of any kind arising out of the use, or inability to use,

the testing results or contents of the report attributable to errors, omissions or other inaccuracies

in the interpretation thereof. The maximum monetary amount that the University would be liable

for is reimbursement for the cost of the testing services received by client.

7. The client agrees to indemnify, defend and hold the University harmless from and against all

losses, expenses, damages and costs, including reasonable legal fees arising out of or relating

to any third-party reliance on the contents of the report.

8. Any samples provided for testing, will be retained for a period of 10 days, and any documents

arising from the service rendered will be retained for a period of 2 years, unless otherwise agreed

in writing.
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Major findings of the project 

1. Type GP mortar is not deemed to be combustible according to AS 1530.1:1994 (R2016).

2. Type GP concrete is not deemed to be combustible according to AS 1530.1:1994 (R2016).

3. The oxygen calorific value of Type GP mortar is 0 kJ/kg according to ISO 1716:2018.

4. The oxygen calorific value of Type GP concrete is 0 kJ/kg according to ISO 1716:2018.

5. Point 1 – 4 shows that in a fire, Type GP concrete does not burn or contributes any

additional heat to the fire. This means if a building or a construction element is made of

Type GP concrete, no additional fuel load is expected in the design for fire safety of that

building/element.

6. Type GP concrete and Radiata Pine (RP) timber of similar compressive strength at room

temperature (i.e. normal working temperature) were selected to undergo the same heat

exposure and mechanical loading according to AS 3837:1998 (R2016) and AS 10129:2014.

At room temperature, the compressive strength of Type GP concrete (28 days) and RP

timber was 25.6 MPa and 28.6 MPa respectively.

7. At normal working temperature, the failure mode of Type GP concrete is radiant (from

surface inwards) while RP timber was deconstructed with an inclined horizontal plane

across its cross-section.

8. When placed under the same heating condition of 50 kW/m2, the maximum temperature

inside RP timber can be over 4000C higher than the temperature inside Type GP concrete.

This can be partially explained by point 5 above that Type GP does not contribute

additional heat to a fire. At the exposed surface, the temperature difference between RP

timber and Type GP concrete can be as high as 5000C.

9. After 120-minute exposure, the temperature at the back surface of Type GP concrete was

1220C while the temperature at the back surface of RP timber exceeded 5000C only after

112 minutes owing to the fact the combustion heat by the RP timber was sufficient to ignite

the sides and unexposed surface of RP timber.

10. After 112-minute exposure, RP timber lost 82% of its original weight while Type GP

concrete maintain 92% of its original weight after 120-minute exposure.
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11. Undergoing the same testing condition in accordance with AS 3837:1998 (R2016) and AS

10129:2014, Type GP concrete maintains 75% its compressive strength while RP timber 

shows inconsistent performance with only 27 – 54% of its original compressive strength. 

12. When exposed to the heating condition specified in Procedure 3 of Report IFFE200312, RP

timber obtained a different failure mode of vertical damage while Type GP concrete still

reserves the same radiant failure mode.

13. The project report is produced in accordance with five individual reports namely

a. Modified Cone exposure tests of Type GP concrete and RP timber (Report no.:

IFFE200312)

b. Determination of heat of combustion for building materials (Report no.: IFFE200304)

c. Determination of heat of combustion for building materials (Report no.: IFFE200305)

d. Reaction to fire test report (Report no.: RTF190386)

e. Reaction to fire test report (Report no.: RTF190387)
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React ion-to- f i re test  report
A reaction-to-fire test in accordance with AS 1530.1:1994 (R2016)

Test sponsor: RMIT University - School of Engineering

Product: Type GP concrete

Job number: RTF190386

Test date: 11 February 2020 Revision: R1.0
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Amendment schedule

Version Date Information about the report

R1.0 17 February 2020 Description Initial issue.

Prepared by Reviewed by Authorised by

Name Atousa Aris Muntaqim Pereira Anthony
Rosamilia

Signature
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Contact information
 Warringtonfire Australia Pty Ltd – ABN 81 050 241 524

Melbourne – NATA registered laboratory
Unit 2, 409-411 Hammond Road
Dandenong South, VIC 3175
Australia

T: +61 3 9767 1000

Sydney
Suite 802, Level 8
383 Kent Street
Sydney, NSW 2000
Australia

T: +61 2 9211 4333

Brisbane
Suite 6, Level 12
133 Mary Street
Brisbane, QLD 4000
Australia

T: +61 7 3238 1700

Canberra
Unit 2, 11 Murray Crescent
Griffith, ACT 2603
Australia

T: +61 2 6260 8488

Perth
Unit 22, 22 Railway Road
Subiaco, WA 6008
Australia

T: +61 8 9382 3844

General conditions of use
The data, methodologies, calculations and results documented in this report specifically relate to the
tested specimen/s and must not be used for any other purpose.

This report may only be reproduced in full. Extracts or abridgements must not be published without
permission from Warringtonfire Australia.

All work and services carried out by Warringtonfire Australia are subject to, and conducted in
accordance with our standard terms and conditions. These are available on request or at
https://www.element.com/terms/terms-and-conditions.

.
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1. Introduction

This report documents the findings of the fire hazard properties test of Type GP concrete undertaken
on 11 February 2020 in accordance with AS 1530.1:1994 (R2016) using the supplementary standard
of ISO 1182:2010.

Warringtonfire Australia did the test at the request of RMIT University - School of Engineering.

Table 1 Test sponsor details

Test sponsor Address

RMIT University - School of Engineering Building 10 (Level 12) Room 17,

376-392 Swanston Street

Melbourne

VIC 3001

Australia

2. Product description

Table 2 describes the sampled product.

Table 2 Product description

Product name Description

Type GP concrete The sponsor described the material as concrete. As nominated by the test
sponsor the composition of the material was 50 - 70 wt% 7 mm
aggregates, 30 - 50 wt% natural sand and 5 - 10 wt% water. The material
is to be used as a general construction material. The material was grey in
colour with a rough surface finish. The material had a measured density of
2030 kg/m3 after conditioning. The samples as nominated by the test
sponsor were cured for 28 days. Warringtonfire personnel were not
involved with the selection of the material, however, they were
commissioned to modify the specimens to make them meet requirements
of AS 1530.1. Before conducting these tests, the test specimens were
conditioned in a ventilated oven maintained at a temperature of 60 ± 5 °C
for 24 hours. Prior to conducting these tests, the samples were cooled to
room temperature in a desiccator.

Figure 1 Photo of product
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3. Test results

Table 3 shows the summary of observations and calculations of the material samples.

Table 3 Test calculations

Parameter Symbol or
expression

Unit Results
Arithmetic

mean =
∑results/5

1 2 3 4 5

Initial specimen
mass

msi g 166.7 166.5 164.7 160.3 171.6

Final specimen
mass

msf
g 163.5 163.8 162.4 157.5 168.9

Mass loss δm = (msi -msf)/msi % 1.9 1.6 1.4 1.7 1.6 1.7

Total duration of
sustained flaming

Cumulative total
of duration of
flaming (>5s)

s 0 0 0 0 0 0

Initial furnace
thermocouple
temperature

Tfi
°C 751.5 750.1 752.9 748.2 750.8

Maximum furnace
thermocouple
temperature

Tfm

°C 768.6 767.9 771.7 762.8 768.7

Final furnace
thermocouple
temperature

Tff
°C 767.6 766.8 771.2 761.6 768.3

Furnace
thermocouple
temperature rise

δTf = Tfm - Tff
°C 1.0 1.1 0.5 1.2 0.4 0.9

Maximum
specimen centre
thermocouple
temperature

Tcm

°C 726.6 708.2 728.2 699.2 705.5

Final specimen
centre
thermocouple
temperature

Tcf

°C 726.4 707.8 728.1 699.2 705.4

Specimen centre
thermocouple
temperature

δTc = Tcm - Tcf
°C 0.2 0.4 0.1 0.0 0.1 0.2

Maximum
specimen surface
thermocouple
temperature

Tsm

°C 738.5 741.5 749.3 746.5 739.7

Final specimen
thermocouple
temperature

Tsf
°C 736.7 740.4 748.2 745.1 737.4

Specimen surface
thermocouple
temperature rise

δTs= Tsm - Tsf

°C 1.8 1.1 1.1 1.4 2.3 1.5

Test duration s 3600 3600 3600 3600 3600 3600
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Table 4 Summary of results

Characteristic Result

Mean furnace temperature rise: 0.9 °C

Mean specimen centre thermocouple temperature rise: 0.2 °C

Mean specimen surface thermocouple temperature rise: 1.5 °C

Mean duration of sustained flaming: 0 seconds

Mean mass loss: 1.7 %

4. Criteria of combustibility

Clause 3.4 of AS 1530.1:1994 (R2016) states that a material be deemed combustible under any of
the following circumstances:

· The duration of sustained flaming – as determined by summing the individual durations of
flaming of 5 seconds or longer for all the samples and dividing by five, is greater than zero, or

· The arithmetic mean of the temperature rise of the furnace thermocouple exceeds 50 °C or

· The arithmetic mean of the specimen surface thermocouple temperature rise exceeds 50 °C.

Decision rule

Any measurement resulting in a temperature rise of 50 °C or more is taken to meet the temperature
rise criteria for combustibility.

5. Observations

· There were sounds of cracking from the samples during the test.

· The samples cracked and expanded during the test.

6. Combustibility

The material is NOT DEEMED COMBUSTIBLE according to the test criteria for combustibility
specified in Clause 3.4 of AS 1530.1:1994 (R2016).

7. Comments

A suitable alternative insulating material was used to fill the annular space between the furnace tubes,
as specified in Clause 4.2 of ISO 1182:2010.

During all the tests, the thermocouples did not reach equilibrium. The tests were ended after
3600 seconds as described in Section 7.4.7 in ISO 1182:2010.

8. Application of test results

This test report does not provide an endorsement by Warringtonfire Australia Pty Ltd of the
performance of the actual products supplied.

These test results only relate to the behaviour of the tested specimens under the particular conditions
of the test and they are not intended to be the sole criterion for the assessing the potential fire hazard
of the material in use.
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React ion-to- f i re test  report
A reaction-to-fire test in accordance with AS 1530.1:1994 (R2016)

Test sponsor: RMIT University - School of Engineering

Product: Type GP mortar

Job number: RTF190387

Test date: 13 February 2020 Revision: R1.0
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R1.0 11 March 2020 Description Initial issue.

Prepared by Reviewed by Authorised by

Name Atousa Aris Muntaqim Pereira Anthony Rosamilia

Signature
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Contact information
 Warringtonfire Australia Pty Ltd – ABN 81 050 241 524

Melbourne – NATA registered laboratory
Unit 2, 409-411 Hammond Road
Dandenong South, VIC 3175
Australia

T: +61 3 9767 1000

Sydney
Suite 802, Level 8
383 Kent Street
Sydney, NSW 2000
Australia

T: +61 2 9211 4333

Brisbane
Suite 6, Level 12
133 Mary Street
Brisbane, QLD 4000
Australia

T: +61 7 3238 1700

Canberra
Unit 2, 11 Murray Crescent
Griffith, ACT 2603
Australia

T: +61 2 6260 8488

Perth
Unit 22, 22 Railway Road
Subiaco, WA 6008
Australia

T: +61 8 9382 3844

General conditions of use
The data, methodologies, calculations and results documented in this report specifically relate to the
tested specimen/s and must not be used for any other purpose.

This report may only be reproduced in full. Extracts or abridgements must not be published without
permission from Warringtonfire Australia.

All work and services carried out by Warringtonfire Australia are subject to, and conducted in
accordance with our standard terms and conditions. These are available on request or at
https://www.element.com/terms/terms-and-conditions.

.
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1. Introduction

This report documents the findings of the fire hazard properties test of Type GP mortar undertaken on
13 February 2020 in accordance with AS 1530.1:1994 (R2016) using the supplementary standard of
ISO 1182:2010.

Warringtonfire Australia did the test at the request of RMIT University - School of Engineering.

Table 1 Test sponsor details

Test sponsor Address

RMIT University - School of Engineering Building 10 (Level 12) Room 17, 376-392 Swanston
Street

Melbourne

VIC 3001

Australia

2. Product description

Table 2 describes the sampled product.

Table 2 Product description

Product name Description

Type GP mortar The test sponsor described the material as mortar. The material is to be
used as a general construction material. As nominated by the test sponsor
the composition of the material was 60 - 80 wt% natural sand, 20 – 30 wt%
general purpose cement and 5 - 10 wt% water. The material was grey in
colour with a rough surface finish. The material had a measured density of
1919 kg/m3 after conditioning. The samples, as nominated by the test
sponsor, were cured for 28 days. Warringtonfire personnel were not
involved with the selection of the material, however, they were
commissioned to modify the specimens to make them meet requirements
of AS 1530.1. Before conducting these tests, the test specimens were
conditioned in a ventilated oven maintained at a temperature of 60 ± 5 °C
for 24 hours. Prior to conducting these tests, the samples were cooled to
room temperature in a desiccator.

Figure 1 Photo of product
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3. Test results

Table 3 shows the summary of observations and calculations of the material samples.

Table 3 Test calculations

Parameter Symbol or
expression

Unit Results
Arithmetic

mean =
∑results/5

1 2 3 4 5

Initial specimen
mass

msi g 155.5 154.2 156.2 156.3 155.8

Final specimen
mass

msf
g 153.9 151.1 152.7 153.0 152.1

Mass loss δm = (msi -msf)/msi % 1.0 2.0 2.2 2.1 2.4 2.0

Total duration of
sustained flaming

Cumulative total
of duration of
flaming (>5s)

s 0 0 0 0 0 0

Initial furnace
thermocouple
temperature

Tfi
°C 751.4 747.9 747.6 748.7 749.5

Maximum furnace
thermocouple
temperature

Tfm

°C 769.3 765.0 767.3 763.5 757.9

Final furnace
thermocouple
temperature

Tff
°C 768.0 764.4 766.4 762.9 756.0

Furnace
thermocouple
temperature rise

δTf = Tfm - Tff
°C 1.3 0.6 0.9 0.6 1.9 1.0

Maximum
specimen centre
thermocouple
temperature

Tcm

°C 715.2 709.3 702.1 703.0 735.9

Final specimen
centre
thermocouple
temperature

Tcf

°C 715.1 709.2 701.8 702.8 735.7

Specimen centre
thermocouple
temperature

δTc = Tcm - Tcf
°C 0.1 0.1 0.3 0.2 0.2 0.2

Maximum
specimen surface
thermocouple
temperature

Tsm

°C 782.5 775.0 774.6 772.4 771.5

Final specimen
thermocouple
temperature

Tsf
°C 781.4 774.7 774.3 772.1 770.8

Specimen surface
thermocouple
temperature rise

δTs= Tsm - Tsf

°C 1.1 0.3 0.3 0.3 0.7 0.5

Test duration s 3600 3600 3600 3600 3600 3600
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Table 4 Summary of results

Characteristic Result

Mean furnace temperature rise: 1.0 °C

Mean specimen centre thermocouple temperature rise: 0.2 °C

Mean specimen surface thermocouple temperature rise: 0.5 °C

Mean duration of sustained flaming: 0 seconds

Mean mass loss: 2.0 %

4. Criteria of combustibility

Clause 3.4 of AS 1530.1:1994 (R2016) states that a material be deemed combustible under any of
the following circumstances:

· The duration of sustained flaming – as determined by summing the individual durations of
flaming of 5 seconds or longer for all the samples and dividing by five, is greater than zero.

· The arithmetic mean of the temperature rise of the furnace thermocouple exceeds 50 °C.

· The arithmetic mean of the specimen surface thermocouple temperature rise exceeds 50 °C.

Decision rule

Any measurement resulting in a temperature rise of 50 °C or more is taken to meet the temperature
rise criteria for combustibility.

5. Observations

· There were sounds of cracking from the samples during the test.

· The samples cracked and expanded during the test.

6. Combustibility

The material is NOT DEEMED COMBUSTIBLE according to the test criteria for combustibility
specified in Clause 3.4 of AS 1530.1:1994 (R2016).

7. Comments

A suitable alternative insulating material was used to fill the annular space between the furnace tubes,
as specified in Clause 4.2 of ISO 1182:2010.

During all the tests, the thermocouples did not reach equilibrium. The tests were ended after
3600 seconds as described in Section 7.4.7 in ISO 1182:2010.

8. Application of test results

This test report does not provide an endorsement by Warringtonfire Australia Pty Ltd of the
performance of the actual products supplied.

These test results only relate to the behaviour of the tested specimens under the particular conditions
of the test and they are not intended to be the sole criterion for the assessing the potential fire hazard
of the material in use.


