
LlQ \ 98l- \ 2. 

1987/12. Test pits at a proposed wool store at Western Junction 

W. L. Matthells 

Abstract 

High plasticity clay up to about two metres thick overlies deeply weathered 
basalt at the proposed wool store site. X-ray analysis and linear 
shrinkage measurements from a selection of samples show that much of the 
near-surface material has significant expansive properties, a factor which 
will influence foundation design. 

INTRODUCTION 

Webster Limited are proposing to build a store covering some two hectares 
at Western Junction [EQ180990]. The site is near the railway line, the 
airport, and a main road so that good transport and ready access is 
available. 

Test pits were dug by consulting engineers from Sydney and from the samples 
obtained, it was thought some foundation problems were possible. Webster 
Ltd requested that the Department of Mines examine further test pits to 
determine properties of the material underlying the site. 

The area is relatively flat lying with a very gentle slope towards the 
south where there is a shallow valley. The land rises a little towards the 
railway line again. 

The geological map of the area shows the area to be near the margin of 
Tertiary basalt and later sediments (either Quaternary or Tertiary). 

TEST PITS 

Fifteen test pits have been dug at the locations shown on Figure 1. The 
test pits extended into deeply weathered basalt, which was located at 
depths ranging from 0.7 - 2.15 m from the surface. The weathered basalt is 
a little shallower than average in pits 1, 2, 13 and 14, while it is deeper 
in the region of pits 9, 10 and 11. 

The material overlying the basalt consists of a surface layer of soil. 
often silty, which in turn is underlain by usually brown, dark brown to 
blackish (organic material?) clay which may be fissured (fine slip 
surfaces) or fractured (irregular cracks through it). This second layer is 
usually moist and in some locations can be quite soft. Between this second 
layer and the weathered basalt there is usually a brown plastic clay layer. 
This is sometimes fissured, sometimes has widely spaced and more extensive 
slip surfaces, and is variable in stiffness. Some localised zones are 
quite soft although no free water entered any of the pits. The presence of 
quartz (fine and occasional pebbles) suggests that the clay is sedimentary 
but probably is largely derived from the weathering of the surrounding 
basalt. 

MATERIAL PROPERTIES 

Samples from all pits have been subjected to X-ray diffraction analysis to 
determine the clay mineralogy and to give an indication of the approximate 
percentages of each mineral. The samples were sedimented onto glass plates 
and this method tends to emphasise the peaks associated with 
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montmorillonite a little. However from the enclosed table, it is obvious 
that montmorillonite is a dominant constituent of most samples. It is also 
apparent that as montmorillonite is an expansive (or reactive) clay, 
difficulties with foundations are likely to arise unless special design 
provisions are made. 

Atterberg limit tests have been undertaken on a range of samples. 
Plasticity indices range up to very high values and linear shrinkages are 
also quite high. These values confirm that reactive soils are likely to be 
a major consideration in design of foundations or in determining how much 
of the plastic clay will have to be removed to minimise the problem. 
Piling to the weathered basalt is a possible solution. 

Strength factors determined in a shear box for a sample from pit 8 at depth 
0.7 - 1.6 m (fig. 2) were Cp = 11 kPa and ¢ p = 20'. These results 
were determined rather rapidly from three samples with only a few hours of 
adjustment to the applied load. 

CONCLUSIONS 

Dominantly plastic clay of Tertiary to Quaternary age and up to 2.15 m 
thick overlies deeply weathered basalt at the proposed wool store site. 

Linear shrinkage measurements and clay 
much of the material overlying the 
expansive properties (or is reactive) 
take this into account. 
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Table 1. X-RAY DIFFRACTION ANALYSES 

Peak strength 

Pit no. Depth (m) Montmorillonite Kaolini te Quartz 

1 0.15-0.4 S M M 
1 0.4-1.3 VS L L 
1 1.3-2.1 S VL 
2 0.4-0.6 S L L 
2 0.6-1.1 VS M L 
3 0.2-0.5 S M M 
3 0.5-1.0 c M M ~ 

3 1.2-1.4 VS L-M L-M 
4 0.3-0.6 S L L 
4 0.6-1.5 VS M M 
4 2 VS VL 
5 0.3-0.6 VS M M 
5 0.6-1.5 VS L-M L-M 
5 1.5-2.25 VS VL 
6 0.4-1.0 S M M 
6 1-1.6 VS M-L L 
7 0.3-0.6 S L M 
7 0.9-1.6 VS M M 
8 0.3-0.6 S M-S M 
8 0.7-1.6 S M L 
8 1.6-2.2 VS VL 
9 0.3-0.6 M M M 

9(or II?) 0.6-2.0 VS S M 
9 0.5-2.1 VS L L-M 

10 0.3-0.6 M-S M M-S 
10 0.6-2.1 VS S M-S 
11 0.3-0.5 M M S 
12 0.3-0.6 S M M 
12 0.6-1. 7 VS M L 
13 0.5 VS VL M-S 
14 0.4-0.6 S L VS 
14 0.7-1.0 VS L 
15 0.3 S VS 
15 0.5 VS L S 
15 0.7-1.4 VS M M 

VS = very strong; S = strong; M = moderate; L = low; VL = very low 
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MATERIAL PROPERTIES 

Pit no. Depth (m) LL PL PI LS('?,) 

~ 0.6-1.1 175 28 147 28 ~ 

4 0.3-0.6 145 36 109 19 
4 0.6-1.5 167 34 133 27 
6 0.4-1.0 155 32 123 17 
6 1-1. 6 184 35 149 24 
7 0.9-1.6 183 30 153 26 
8 0.3-0.6 143 39 104 28 
8 0.7-1.6 118 32 86 177 
9 0.5-2.1 145 30 115 .) ,..., 

~-" 

10 0.3-0.6 167 31 136 28 
10 0.6-2.1 147 32 115 29 
12 0.3-0.6 135 31 104 30 
1" ~ 0.6-1. 7 163 30 133 31 
13 0.5 138 37 101 27 
15 0.5 97 22 75 21 
15 0.7-1.4 122 28 94 19 

Determinations by P. Terry - Department of Mines 
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TASMANIA DEPARTMENT OF MINES 
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