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INTRODUCTION

A request was received from the client to carry out a series of tests on supplied samples of
Allstone Basalt (Dawn Grey) that were considered representative of general supply material.

2.

TEST PROGRAM

The appropriate specimens were prepared by Stone Initiatives from the supplied samples and the
following test work was undertaken:
¾
¾
¾
¾
¾
¾
¾
¾

Water Absorption
Bulk Specific Gravity
Flexural Strength
Modulus of Rupture
Compressive Strength
Resistance to Salt Attack (Durability)
Abrasion Resistance
Slip Resistance

Bulk specific gravity and water absorption were determined in accordance with ASTM C97-02
"Standard Test Methods for Absorption and Bulk Specific Gravity of Dimension Stone". The
specimens had been dried at 60 ± 2°C for 48 hours followed by soaking at 22 ± 2°C for a further
48 hours.

The flexural strength of each specimen was determined in accordance with ASTM C88098 "Standard Test Method for Flexural Strength of Dimension Stone. The dry specimens
had been dried at 60±2˚C for 48 hours prior to testing. The soaked specimens had been
immersed in water for 48 hours at 22±2˚C.
The modulus of rupture of each specimen was determined in accordance with ASTM C99-87 (2006)
"Standard Test Method for Modulus of Rupture of Dimension Stone. The dry specimens had been
dried at 60±2˚C for 48 hours prior to testing. The soaked specimens had been immersed in water for
48 hours at 22±2˚C.
Compressive strength was determined in accordance with ASTM C170-90 (1999) “Standard Test
Method for Compressive Strength of Dimension Stone”. The dry specimens had been dried at
60±2°C for 48 hours prior to testing. The soaked specimens had been immersed in water for 48
hours at 22±2°C.
Resistance to salt attack was determined according to Method A of AS/NZS 4456.10:2003 "Masonry
Units and Segmental Pavers- Methods of Test - Method 10: Determining Resistance to Salt Attack”.
This involved subjecting the specimens to 15 cycles of soaking in a 6.2% sodium sulphate solution for
a period of 2 hours followed by overnight drying at 65˚C. On completion of the cycling the weight loss
was determined by filtering the residue collected.
Index of Abrasion Resistance was determined in accordance with ASTM C1353-98 "Test Method for
Abrasion Resistance of Dimension Stone by the Taber Abraser". Three representative specimens
were subjected to 1000 cycles using H-22 wheels with a 1kg load.
Slip resistance was determined in a wet condition on specimens with a ‘Spring Rain’ finish in
accordance with Appendix A of AS/NZS 4586:2004 “Slip resistance classification of new pedestrian
surface materials”. Testing was carried out at five sites using a British Pendulum fitted with a 4S
rubber slider.
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RESULTS

Results are summarised in the table below and compared with typical results for Victorian
Bluestone (basalt); full test data are detailed in Appendix A of this report.
Allstone Basalt
(Dawn Grey)

Typical Victorian
Bluestone 1

2710

2580 - 2650

0.44
1.19

1.2 – 2.0
-

23.7
23.5

18 - 20
17 - 19

Modulus of Rupture (MPa)
- Dried Strength
- Soaked Strength

25.8
27.7

Not known
Not known

Compressive Strength (MPa)
- Dried Strength
- Soaked Strength

218.7
223.9

100 - 130
80 - 110

Abrasion Resistance
- Abrasion Index (Ha)
- Use category

59
All uses

24 – 28
-

Resistance to Salt Attack
- Weight Loss (%)
- Classification

0.04
AA

Not known
-

48
W
Low

Not known
-

Property
Bulk Specific Gravity (kg.m-3)
Water Absorption (mean)
% by weight
% by volume
Flexural Strength (MPa)
- Dried Strength
- Soaked Strength

Slip Resistance (Spring Rain)
- BPN (mean)
- Classification
- Risk of Slipping When Wet

1

Typical range of material currently produced form Victorian bluestone (basalt) and available on the market.
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4.

DISCUSSION

4.1

Water Absorption / Bulk Specific Gravity

The mean water absorption of the Allstone Basalt was determined to be 0.44% by weight; this result
is much lower than that for Victorian Bluestone (basalt) typically available in Australia. The water
absorption is very low and would be considered suitable for use as residential and commercial paving
and external façade cladding. A low water absorption greatly assists in reducing the establishment of
biological growths such as moss as well as reducing the risk of staining.
The mean bulk specific gravity of 2710 kg/metre3 is an indication of high strength and durability.
4.2

Flexural Strength

The mean flexural strength was determined to be 23.7 MPa in a dried condition and 23.5 MPa after
soaking. The results show the stone is stronger than traditional Victorian Bluestone and is
considered suitable for use as paving and external cladding 2 .
4.3

Modulus of Rupture

The mean modulus of rupture was determined to be 25.8 MPa in a dried condition and 27.7 MPa
after soaking. The slight in increase in strength when soaked is usually an indication that the stone is
fresh and does not contain a significant level of alteration minerals.
The modulus of rupture data can be used to determine the minimum breaking load of the stone when
used as segmental pavers. If it is assumed that the minimum flexural strength of the stone is 25
MPa, then the minimum breaking load for the following paver sizes can be approximated.
Length (mm)
600
600
600
600

Width (mm)
600
150
300
150

Thickness (mm)
30
30
60
60

Breaking Load (kg)
1670
417
3340
1670

Standard AS/NZS 4455 recommends a minimum breaking load of 2 kN (204 kg) for segmental
pavers to be used in residential pedestrian locations and 5 kN (510 kg) for pavers to be used in
residential vehicular locations. All paver sizes quoted above comply with the recommendation for
residential pedestrian pavers. The 60mm thick units comply with the recommendation for pavers
subjected to residential vehicular loads. It is recommended that the actual breaking load of the
segmental pavers 3 be confirmed by physical testing.
The standard does not give recommendations for segmental pavers in commercial locations, but the
60mm thick pavers are likely to be suitable for vehicular traffic in most commercial and public
locations.
4.4

Compressive Strength

The mean compressive strength was determined to be 218.7 MPa in a dried condition and 223.9
MPa after soaking. As for the other strength tests, the Allstone Basalt has a strength that is
significantly higher than typical Victorian bluestone.

2
3

Given that standard engineering practices for determining unit size and installation method are adopted.
Test method AS/NZS 4456.5 “Determining the breaking load of segmental pavers and flags”
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Abrasion Resistance

Allstone Basalt was found to have a mean Abrasion Index of 59; the stone is considered to have a
‘high’ abrasion resistance and is considered suitable for all uses including high traffic commercial
flooring situations.
4.6

Resistance to Salt Attack (Durability)

The mean weight loss was determined to be 0.04% by weight. This weight loss gives the stone an
AA 4 Grade durability classification that would normally be considered suitable for locations that may
be exposed to frequent wetting and drying or significant exposure to salt attack such as pool
surrounds. The stone would be worthy of consideration for commercial projects as they usually
specify a maximum weight loss of 1.0 %.
The mode of decay was classified as very slight surface pitting, which indicates that the stone did
not undergo any significant structural change, with no detectable crumbling of corners or arrises.
4.7

Slip Resistance

The samples of Allstone Basalt tested with a Spring Rain finish have a mean BPN of 48 using the 4S
slider and therefore achieves a “W” classification (BPN range 45-54). Table 2 of the standard states
the contribution of the stone surface to the risk of slipping when wet is considered LOW.
According to Table 3 of the Australian Standards HB 197:99 this surface finish is suitable for
selection for locations that include:
•
•
•
•
•

4

External colonnade, walkways and pedestrian crossings
Undercover concourse areas
Swimming pool surrounds and communal shower rooms
Accessible internal stair nosings (wet) – handrails present
External stair nosings

An internal Stone Initiatives classification designating sandstone with a high resistance to salt attack.
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Appendix A
Test Data
(7 pages)
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