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Overview of Presentation (200 word maximum) 

Include details of topic scope, key findings, and any issues for discussion or further investigation 

The research discussed in this paper forms part of a doctoral research programme undertaken at the University of 
Auckland and is partly funded by MBIE and partly by a China CSC Scholarship. The primary project objective of the 
MBIE research project is the better and more economic utilisation of mineral aggregate resources in New Zealand.  
 
The research evaluates the road basecourse vibrating compaction test that was conducted to determine the dry 
density and moisture content relationship for a sample of marginal and premium aggregates in the Auckland / 
Waikato region. The results show that the marginal aggregates have higher optimum moisture content (OMC) with 
a range of 6.5 to 8% compared to premium aggregates, of which the OMC is 5 to 6%.  
 
Using non-stabilised marginal materials with higher OMC in road basecourse is likely to cause some significant 
problems, such as rutting and early onset of wheel load based damage (e.g. shoving) as unbound basecourse 
aggregates are very sensitive to water. The particle size distribution (PSD), water absorption test and X-Ray 
diffraction (XRD) tests were conducted to target the various possible reasons for causing the higher moisture 
content of marginal aggregates. The PSD results do not show a big difference in the content of fine particles 
between marginal and premium aggregates. However, the marginal aggregates result in a higher water 
absorption capability when compared with the premium aggregates in each size fraction in the water absorption 
test. The XRD results also indicate that the more clay minerals, particularly smectite, which has high water 
absorption capability, occur in the marginal aggregate the greater potential for swelling related pavement failures 
to occur in field. The paper will discuss the research findings in the context of whether the specific marginality 
can be addressed by various treatment options therefore allowing the aggregate to be more effectively utilised as 
a higher value mineral resource.   
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