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1. INTRODUCTION 

Stone Initiatives received a request from the client to evaluate samples of Bam Stone Bluestone. The 
samples were identified as the following: 

 Bam Stone Bluestone (basalt)  - our reference B90 

 

2. EVALUATION 

The aim of the investigation was to determine the fitness for purpose of the stone type based on an 
evaluation of the basic physical properties.  The tests carried out were: 

 Water Absorption / Bulk Specific Gravity 
 Flexural Strength  
 Unconfined Compressive Strength 
 Abrasion Resistance 
 Slip Resistance  
 Petrographic Examination 

 

Water absorption and bulk specific gravity were determined on sections of the honed samples of each 
stone type in accordance with ASTM C97-09 "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.  Specimen size was modified due to sample thickness supplied. 

The flexural strength of each specimen was determined in accordance with ASTM C880-09 "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.   

Unconfined compressive strength was determined on each of the stone types in accordance with ASTM 
C170-09 “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.  

Index of Abrasion Resistance was determined in accordance with ASTM C1353-09 "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. 

As required by the project specification, slip resistance was determined in accordance with 
AS4586:2013 “Slip resistance classification of new pedestrian surface materials”. Testing was carried 
out at five sites in a wet condition using a British Pendulum fitted with a Slider 96(4S) rubber slider. 

A representative portion of the basalt was cut and prepared to be analyzed by petrographic examination 
to identify the secondary mineral content.  
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3. RESULTS 

Results are summarized in the table below and compared with the City of Melbourne Performance Criteria 
for Bluestone.  Full test data are detailed in Appendix A of this report. 

 
Property B90  

Bamstone Bluestone 

 
City of Melbourne 

Performance Criteria 

 
Bulk Specific Gravity   

 (kg.m-3) 
 
Water Absorption  

 (% by weight)  
 
Flexural Strength  

 Dried (MPa) 
 Soaked (MPa) 

 
Compressive Strength 

 Dried (MPa) 
 Soaked (MPa) 

 
Abrasion Resistance 

 Abrasion Index (Ha) 
 
Secondary Mineral Content 

 Volume (%) 
 
Slip Resistance   

- Honed 
 Classification 

 
- Sawn 
 Classification 

 

 
 

2596 (2588 - 2609) 
 
 

1.4 (1.4 – 1.5) 
 
 

15.3 (14.5 – 16.0) 
13.8 (13.0 – 14.4) 

 
 

126 (119 - 131) 
122 (111 - 138) 

 

 
 26 (24 – 27) 

 
 

None detected 
 
 

 
P2 (SRV 25) 

 
 

P5 (SRV 67) 

 
 
- 
 
 

1.6% (max) 
 
 

14 (min) 
14 (min) 

 
 

100 (min) 
100 (min) 

 

 
19 (min) 

 
 

8 (max) 
 
 

 
P5 (min) 

 
 

P5 (min) 
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4. SLIP RESISTANCE 

Slip resistance was determined in accordance with Appendix A of AS 4586:2013 “Slip resistance 
classification of new pedestrian surface materials”.  Testing was carried out on two surface finishes for 
each stone type as follows: 

 Honed 

 Sawn 
 

Testing was carried out at five sites in a wet condition using a British Pendulum fitted with a Slider 96(4S)1 
rubber slider.   

 
4.1.1. Results 

Results are summarised in the table below.  Full test data are detailed in Appendix A of this report. 

Property Sawn Honed 

 
Slip Resistance AS4586:2013 
– Classification 
– Slip Resistance Value (BPN) 

 

 
 

P5 
67 

 
 

P2 
25 

 
 

4.1.2. Discussion 

Bamstone Bluestone with a sawn finish achieved an SRV of 67 attaining a P5 classification (SRV >54).  
According to Table 3B of the Standards Australia handbook HB198-20142 the surface finish is suitable for 
the following locations3: 

 External ramps and walkways including sloping driveways, footpaths etc., steeper than 1 in 14 

 Loading docks undercover and commercial kitchens 

 Swimming pool ramps and stairs leading to water 

 
The samples of Bamstone Bluestone with a honed finish tested achieved an SRV of 25, therefore attains a 
P2 classification (SRV 25 - 34).  According to Table 3B of the Standards Australia Handbook HB 198:14 
surfaces with this rating are suitable for locations such as: 

 Entries and access areas including hotels offices, public buildings, schools kindergartens, common 
areas of public buildings, internal lift lobbies – TRANSITIONAL   areas 

 Hotel apartment bathrooms, en-suites and toilets 

 Hotel apartment kitchens and laundries 

 Wards and corridors in hospital and aged care facilities 

 

……………………………………………………… 
1 Slider Expiry date : 17-OCT-15     
2 Guide to the specification and testing of slip resistance of pedestrian surfaces 
3 5.2 of HB198 states: “The use of these values should be in the context of design, which also considers abnormal wear, maintenance, 
abnormal contamination, the presence (or otherwise) of water or other lubricants, the nature of the pedestrian traffic (including age, gait and 
crowding), the footwear (or lack thereof), slope lighting and handrails.” 
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5. PETROGRAPHIC EXAMINATION 

 

Petrographically identified as olivine-clinopyroxene and plagioclase basalt, with ~25% evenly 
scattered vesicles up to 2.5mm diameter and accessory very small crystals of magnetite. Optical 
microscopy indicates that all component minerals are fresh/unaltered. 

 

Macro 

Examined under binocular microscope this rock is seen to incorporate ~25 vol % of evenly and 
random distributed vesicles, up to about 1.0mm diameter, within a considerably finer crystalline 
mass of pale and somewhat greenish-grey crystals. (The vesicles are filled by blue impregnating 
epoxy in the thin section.)  

 

Micro 

Mineral Component Approximate Volume (%) 

Plagioclase (labradorite)  50% 

Mafic-silicate crystals 

- Olivine 

- Clinopyroxene (augite) 

50% 

Secondary minerals None detected 

 

The thin section confirms an estimated 20 to 25 volume % of evenly scattered vesicles with 
shapes variably amoeboidal, spheroidal, and some skeletal, with an overall size of 0.5mm to 
2.5mm diameter. These vesicles are completely void, i.e. no minerals specifically within them. 

The host rock between these vesicles is a homogeneous microcrystalline basalt, about 50% of 
which consists of random, loosely interlocking thin lath-form microlites of plagioclase, with a fairly 
consistent size of 1mm long and up to 0.5mm wide. These are entirely fresh/unaltered, and 
appear to be the species labradorite. 

Areas between and within the random mass of plagioclase laths consist of mafic-silicate crystals, 
also forming an estimated 50% of this basalt. These include evenly scattered microphenocrysts of 
olivine rarely up to 1mm, within a subequal groundmass micromosaic of clinopyroxene, probably 
augite, with a fairly consistent individual crystal size about 0.1mm. All of these mafic-silicate 
minerals are fresh/unaltered. 

Reflected light microscopy indicates very small micro-laths to spicule-like crystals of ilmenite 
and/or titaniferous magnetite, with an average size of 0.05mm wide x 0.2mm long. These are 
fresh-unoxidised and otherwise unaltered. 

No secondary minerals were detected.   
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Fig 1 Bamstone Bluestone (B90/34) 

Transmitted light, thin section (TS). Relatively low magnification X20 (bar scale 500m), ordinary 
light (OL). Random field of view typical of this whole thin section, massive crystalline basalt with 
abundant random and loosely interlocking thin lath-form microlites of plagioclase (white). 
Scattered microphenocrysts of olivine, and finer crystalline clinopyroxene interstitial 
(groundmass).  

 

Fig 2 Bamstone Bluestone (B90/34) 

Crossed nicols (X nic), same field of view as Fig 1. Plagioclase laths white and some with internal 
twinning. Colored microphenocrysts apparently mostly olivine with finer crystalline clinopyroxene 
as interstitial groundmass.  
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Fig 3 & 4 Bamstone Bluestone (B90/34) 

TS, OL and X nic, higher magnification (X50) than figs 1 and 2. Shows detail of random 
plagioclase microlites, and microphenocrysts of olivine, within darker and finer microcrystalline 
groundmass of clinopyroxene. Also ‘large’ blue-epoxy-filled vesicles. No evidence of secondary 
alteration. 
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Appendix A 
 

Test Certificates 
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