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by W. R. Moore and W. L. Matthews 

A brief inspection was made of two proposed house sites in the area between the West Tamar 
Highway and River Tamar opposite Danbury Drive, south of Legana (fig. 1). 

The property is generally relatively flat except for a steep slope around the margin of some parts 
of the Tamar Estuary flats. The whole area is underlain by sediments of Tertiary and Quaternary 
age. 

The two proposed house sites (fig. 1) are on top of the steep slopes mentioned above. There are 
signs of probable old landslips on these slopes near each house site and because of this, it is 
recommended that houses be sited away from the top of the slope on the more gently sloping 
land. For the cottage, a site 16–18 m (or no part of the house closer than the post with a board 
on the side) is suggested and for the main house a site no closer than about 20 m from the top 
of the slope (a few metres further than the log of wood) is recommended. The latter site is a 
little more elevated. 

These sites are regarded as reasonably safe from any future landslips provided some 
precautions are taken in developing them. Drainage from stormwater, sullage and septic tank 
water should be piped away from the steep slope and dispersed to the north or northwest of 
each site. Trees should be left on the steep slopes or more should be planted, and excavations 
and disturbance of the steep land should be avoided as far as possible. If a landslip occurs on the 
steep slopes, particularly near the house sites, remedial measures should be taken as soon as 
possible afterwards so that wider development of the slip is prevented. 

Further investigations 

Three trenches were dug on the proposed house site on 7 September (fig. 2, 3). Lithological logs 
of these trenches are attached (Appendix 2). The soil laboratory testing results from clay 
samples collected from trenches 1 and 2 are shown in Appendix I. 

These laboratory results confirm the field observations that the clay exposed in all three 
trenches is highly plastic and expansive. All the samples tested have high liquid limits, some 
exceptionally high with liquid limits of 125 to 150. The range of the plasticity indices is from 60 
to 122, with linear shrinkage values of 21–27%. The highest liquid limit and linear shrinkage 
values are from samples collected from the grey sheared clay in trench 1 (fig. 3). When slow 
shear box tested this clay gave a very low angle of internal friction of 10 and effective cohesion 
of 5 kPa. 

These laboratory results confirm the field evidence from the site investigation that the clay is 
highly plastic, closely sheared with polish and would be prone to slope failure (see logs). The clay 
would also be expansive. 

At the proposed site (fig. 2) it would appear prudent to place the house as far away from the 
steep bank as is practicable, particularly as slope failures have occurred on this bank as shown 
by the old landslide some 35 m south of trench 1. From the three trenches dug it appears that 
the clay thins to the north, with the hard sandy clay occurring at shallower depths to the north 
(fig. 4). This layer, as well as become more shallow, becomes sandier to change from a sandy 
clay to a clayey sand. 
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In trench 1 the thickness of the clay, including the soil, is 2.6 m; it is 1.7 m in trench 2, and 1.5 m 
in trench 3. 

In view of all this evidence it is recommended that no building should occur until 20 m back from 
the edge of the steep bank and with the house preferably sited between trenches 2 and 3 on 
the flattest area of the low promontory. In addition with such expansive clay, seasonal vertical 
movements can be anticipated at this site and the foundations should be designed to 
compensate or withstand these seasonal movements. With such sensitive clays occurring at this 
site, adequate drainage is essential. The planting of trees and shrubs is also recommended. 

[19 October 1987] 

 2 



 

 3 



 

Figure 2 

 

Figure 3 
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Figure 4 

APPENDIX 1 
Soil laboratory results, Whitehorse house site investigation, Legana 

Soil properties 

Location Depth Moisture Plastic Liquid Plasticity Linear 
 (m) content limit limit (%) index shrinkage (%) 

Trench 1 0.5 30 24 85 69 23 
 1.0 34 26 130 104 24 
 1.5 39 31 153 122 27 
 2.6 31 20 82 60 21 

Trench 2 1.2 27 26 125 99 22 

XRD clay fraction results 

Location Depth Kaolinite Montmorillonite Goethite Lepidocrocoite 
 (m) (%) (%) (%) (%) 

Trench I 0.5 75 5 15 5 
 1.0 80 10 10 - 
 1.5 90 10 - - 
 2.6 80 20 - - 

Trench 2 1.2 85 15 

Slow shear box test result 

Sample — Trench I, depth 1.5 m 

Angle of Friction 10° 
Effective Cohesion 5 kPa 

(R. N. Woolley) 
SOIL LABORATORY TECHNICIAN 
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APPENDIX 2 
Logs of excavations, Whitehorse house site investigation, Legana 
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