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A subsurface investigation of a property at Leam Road, 
Hillwood, was undertaken in relation to a proposed
subdivision of the property. The investigation involved 
sinking three test pits and laboratory tests on a sample
of clay taken from one of the test pits. A stability
analysis was performed using the results of the
laboratory tests.

The analysis indicates that as the ground becomes fully
saturated, the risk of a landslide developing increases.
However as this condition is unlikely to arise, given the 
clayey nature of the soils encountered, no objection
was raised to the proposed subdivision.

It was recommended that development on the proposed 
lot with a frontage to Leam Road be restricted to the
flatter lying country such as near the site of the test pit.
Excavations into the slopes on this proposed lot should
not exceed one metre in depth.

Test pits

The owner indicated that he wished to subdivide his
property to produce three additional lots which could
be built upon. A detailed plan of the proposal was not
available, but the owner indicated roughly the lot
boundaries he was considering and a potential house
site was selected for each proposed lot. A test pit was
dug at each of these sites under the supervision of
engineering geologist B. Weldon.

The approximate location of the test pits is shown on
Figure 1. The engineering logs of the test pits are
presented in Appendix 1.

Test pits 1 and 2 were located on uniformly sloping
ground and encountered stiff to very stiff clays.
Spheroidally, extremely weathered boulders of
dolerite were encountered at 1.4 m in test pit 1, while a
cemented gravel and sand occurred at 1.55 m in test pit
2. These sites do not show anything extraordinarily
suggestive of a high landslide risk.

Test pit 3 was located in an area where the morphology
suggested past landslide movement.

Stability analysis

Samples from test pit 3 were submitted for shear box
testing to provide parameters for use in a stability
analysis. The shear box test (cyclic reversed) provided
the following soil parameters:

apparent cohesion c' = 2 kPa

angle of internal friction f = 19 degrees

A soil density of 20 kN/cubic metre was assumed.

Several lines of section were trialled for slip circle
analysis and the line of section indicated on Figure 1
(A–A') was selected for detailed analysis.

Initially, an analysis was performed using the
parameters detailed on Figure 2. The radius of the slip
circle was increased until the Factor of Safety
approached a minimum. A radius for the slip circle of
160 m was chosen for subsequent analysis where the
apparent cohesion (c') varied from 0 to 6 kPa, angle of

internal friction (f) varied from 16° to 22°, and where
the pore pressure ratio (ru) ranged from 0 (a completely
dry slope) to 0.5 (a completely saturated slope for soil
density = 20 kN/cubic metre).

For the conditions of the analysis, a Factor of Safety of
unity indicates a slope in delicate equilibrium. A Factor 
of Safety below this indicates that failure will occur or
has occurred. A Factor of Safety above one indicates
that the conditions for which the analysis was
performed produce a stable slope. It is stressed here
that in a numerical analysis of this kind, only when the
Factor of Safety exceeds 1.3 is the slope considered
stable for building upon.

The results of the analysis are presented graphically as
Figure 3.

Given the soil parameters as determined by the shear

box testing, (i.e. c' = 2 kPa and f = 19 degrees), the
Factor of Safety falls below 1.3 only when ru is greater
than 0.473. This pore pressure ratio corresponds to a
near saturated condition. It is considered that this
condition is unlikely to arise because of the lenses of
sand in the clay. These lenses appear to be
interconnected and provide drainage paths.

Conclusions

It is concluded that a suitable house site exists at each of 
the sites examined. Figure 1 shows a shaded area in
which the slope angle is excessive, and residences
should not be constructed in this shaded area.
Unsupported excavations and fills should not exceed
1.5 m in height.
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Figure 1

Location of test pits and section line
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Figure 2

Cross section analysed for slope stability
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Figure 3 (a, b)
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Figure 3 (c, d)
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