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Technical Review of Poplar Lane Aggregate 
 
The purpose of this technical review of pavement aggregates sourced from Poplar Lane 
quarry is to evaluate the properties of fines in the aggregate and determine whether plastic 
clay fines are being generated during crushing and/or primary compaction. 
 
Background 
Poplar lane aggregate was the predominant pavement aggregate used in the Tauranga PJK 
project.  Thorough testing of this aggregate has demonstrated that it meets or exceeds all 
property tests required by Transit stringent M/4 specification. 

However recent investigations have shown that highly plastic fines were found in samples of 
the aggregate taken from PJ pavements.  These fines had a high clay index and high plasticity 
index. Some relevant data extracted from two independent reports are appended. 

It is unknown whether these fines were introduced during crushing, compaction or under 
trafficking. The most likely time was during compaction when it is normal practice to 
breakdown some particles to additional fines to enhance interparticle lock up and, thus, 
pavement performanceincrease density. 

Improved mining practices were implemented in 2002, and have significantly reduced the 
portion of weathered rock entering the production stream. However, the impact of this change 
in mining practice on the fines content of the aggregate must be verified. 

Methodology  
Samples of aggregate will be taken after crushing and during compaction, and tested for clay 
index, plasticity index, particle size distribution and hydrometer tests,(for the fines, to identify 
clay and silt components) and additional samples before and after field compaction will be 
taken aside for Repeated Load Triaxial tests at testing conditions to be determined by Greg 
Arnold, Transit New Zealand. 
 
Sample Size shall be 5kg (or whatever quantity is necessary) for routine tests (i.e, 
excluding RLT tests) and 17kg for RLT testing. 
 

1. Take three 5kg and two 17kg separate samples of aggregate after crushing, but 
before additional fines are blended in (these fines are added because during the 
crushing process, the Poplar Lane aggregate does not generate sufficient fines to 
satisfy the graduation requirements of M/4.) 
 

2. Take 4 separate samples of the fines added to the M4 aggregate, prior to blending 
with the latter 
 

3. Conduct clay index, plasticity index, psd and hydrometer tests on the above 5kg 
samples.  Send the 2 X 17kg sample plus the fines to the University of Canterbury 
for later RLT testing. 
 

4. Select a relatively flat site (10m x 4m) for a laydown trial.  Conduct the following 
tests on the site to ensure that the foundation is adequate: 

a. Benkleman Beam peak deflections; peak value shall be < 1.5 mm (8 with 
2m separating each, at two different lateral locations as below) 
 

b. Insitu CBR; shall be > 25 (8 as above)  
 

c. Nuclear density (8, as above) 
 

Place a marker at one corner of the test pad and use as a reference (i.e 0,0) to locate testing 
positions. This marker post will also be used to exactly locate sampling positions later in the 
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laydown trial. 
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5. Using blended aggregate from the same production run as above, take sufficient 
volume M/4 AP 40 aggregate to construct a 10m X 4m laydown trial, in a 200mm 
thick layer.  Place the aggregate on the test pad.  Spread and level as per normal 
practice. 
 

6. Take 3 X 5kg and 2 X 17kg samples and on the 5kg samples:  conduct CI, PI, psd 
and hydrometer tests.  Using reference maker post, identify exact location of 
sample if necessary.  Send the 2 X 17kg samples to the University of Canterbury 
for later RLT testing. 
 

7. Compact the aggregate using a rolling pattern that passes over point twice. 
10-12 tonne roller in Vibratory, to force breakdown of particles 
 

8. Measure NDM at or near 8 points (as above) after 2 roller passes 
 

9. At 3 locations corresponding to maximum, median & minimum density.  Take 3 X 
5kg and 2 X 17kg samples and on the 5kg samples:  conduct CI, PI, psd and 
hydrometer tests.  Using reference maker post, identify exact location of sample if 
necessary.  Send the 17kg sample to the University of Canterbury for later RLT 
testing. 

 
10. Each sample hole will need to be backfilled with new material prior to the next 

roller pass and well compacted (with a plate compactor on site) before re-
commencing rolling 
 

11. Repeat above after every 2 rolls passes, until the average of the 8 NDM readings 
varies less than 4% in two successive stages. Do not include any of the test pit 
backfilling material in any of the samples taken for lab tests. 

 
12. Samples shall also be taken for petrographic and mineralogical analysis, and for 

crushing resistance and weathering tests on smaller particles (ie < 4.75 mm) 
 

13. Analyse data (RLT tests will be analysed by Greg Arnold), compile required & 
submit to peer review team for comment. 
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Extract from Clay Mineralogy of Modified Marginal Aggregates 

By FG Bartley et al 

Draft Transfund Research Report 

 
If swelling clay minerals are released the consequences could be very unsatisfactory under 
wet pavement conditions.   

 
Swelling smectite clay minerals are commonly present. The exchangeable cations in the 
interlayer space of the smectite clays depend on the mineral composition in the purest rock.  
They are most commonly calcium, magnesium or sodium.  Sodium smectites are known to 
have higher swelling properties than calcium or magnesium smectities.  They may be inherent 
in the rock or formed as a product of weathering. They are found within the fines of an 
aggregate or are produced as rock particles degrade during compaction or during trafficking of 
a pavement. 
 
The Poplar Lane andesites are fine grained, glomeroporphyritic and hypidiomorphic granular 
rocks, with sub-pilotaxitix to sub-trachytic textures. They contain phenocrysts (40%) of 
euhedral to subhedral plagioclase (0.6 mm), euhedral to anhedral orthopyroxene 
(?hypersthene; 0.4 mm) and opaque Fe/Ti oxides (0.1 mm) in a matrix (60%) of microlite 
crystals of these minerals (e.g. the plagioclase microlites average 0.07 mm).  
 
The sample of fresh rock has fractures through the groundmass that are flanked by a 
yellowish-brown staining to the plagioclase microlites. With weathering, the fractures and 
staining become increasingly common, with goethite and opaques concentrated along their 
margins. Clay filled veins also develop. The alteration of plagioclase is well advanced before 
the orthopyroxene phenocrysts begin to alter.  The weathered sample did not exhibit much of 
an advance of weathering over the partly weathered sample. The XRD analyses indicated that 
smectite clays are already present in the so called  “fresh” sample and that weathering 
produces additional smectite along with kaolinite and halloysite. 
 
 
Table 5.1 from Bartley Transfund research report: 
 
Table 5.1 Clay Index values of untreated samples. 
 

Site Lithology Weathering 
status 

Field Number Clay Index 
 

Loss on 
Ignition 

Poplar Lane  Andesite Fresh PL-1 1.2 0.44 

Poplar Lane  Andesite 
Partly 
weathered PL-3 

5.4 
3.26 

Poplar Lane  Andesite Weathered PL-2 6.5 3.02 
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Extract from Presentation to Transit by Hallet & Hutchison (18 Nov 2004): 

 
Soils Testing 
 
B/C - AP40 M4 J Nth J South P - J J - P 

Sand Equivalent  >=40 18 22 22 22 21 

Plasticity Index <=5 11 10 10 10 8 

Clay Index <=3 6.2 6 5.5 6.7 6.7 

Crushing (130KN)       5.4   

Soaked CBR >=80% 190% 140% 125% 120% 145% 

CBR (3% lime)   140% 205% 210% 205% 175% 

CBR (3% cem)   >300% >300% >300% >300% >300% 

S/B - AP65 Typical J Nth J South P - J J - P 

Sand Equivalent    21 25 22 20 24 

Plasticity Index <=6 9 9 10 11 8 

Clay Index   5.7 5.3 5.8 7.2 6.6 

Soaked CBR >=60% 160% 170% 170% 190% 175% 

 
 
� The clay index tests show the clay sized fines contain minerals and hence the elevated 

plasticity index. 
 
� The soaked CBR indicates a strong material because the grading is generally good. 

However, the clay material causes a plastic response to shear stress in the less confined 
pavement situation. 

 
� Lime “kills” the plasticity and increases CBR. However, 3% cement gives some 

cementation as well as “killing” plasticity. 
 

 
 

 


