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SUMMARY 

1 The Electricity Trust of South Australia is to construct a sub-
station at Mti Barker. The single storey building of about 39 squares will 
be of modular block construction. The site was explored by 2 test pits 7 
and 8 ft. deep. 

The ground surface at the site is gently sloping (at about 3°, 
(Fig. 1). The ground surface if formed of an organic sandy silt. The 
test pits showed this topsbil to be about 0.7 ft. thick overlying red-
brown clay soil of high plasticity, developed over weathered sandstone and 
schist bedrock. Rock is 2.6 ft. below the ground surface in Pit 1 and 1.7 ft. 
in Pit 2. The upper 1 ft. of rock is extremely weathered to a clay soil of 
low plasticity, sandy in parts. 

The clay soil horizon developed over bedrock, in Pit 2 is reason-
ably strong but the similar horizon in Pit >1 is much weaker. In both pits 
it appears to be of the expansive type, that is, subject to seasonal 
swelling and shrinking movements of fairly severemagnitude. 

Several alternative footing types, which have proved suitable 
for domestic homes under similar conditions are described. 

INTRODUCTION 

The Electricity Trust of South Australia is to construct a aub-
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station at Mt. Barker, on the Mt. Barker to Echunga Road. The single 
storey switchhouse building of about 39 squares will be of nodular block 
construction. 

The site was explored by 2 test pits 7 and 8 ft. deep (Fig. 1). 
The pits were logged on 10th June, 1969 and the results discussed with 
Messrs. Jeanes and Perkin, ETSA on 13th June, 1969. 

Logs of the pits are shewn on Figures 2 aiid 3 and are summarised 
in section on Figure 1. 

SITE GEOLOGY 

The site is located on the gently sloping (about 3°) side of a 
ridge in the Mt. Lofty Ranges. The ground surface is well grassed and 
formed by a black (organic) sandy silt. 

The pits showed this topsoil to be about 0. 7£t. thick, over-
lying a red-brown clay soil of high plasticity, developed over weathered 
sandstone and schist bedrock. Rock is 2.6 ft. below the ground surface in 
Pit 1 and 1.7 ft. below in Pit. 2. The upper 1 ft. of rock is extremely 
weathered to a clay soil of low plasticity, sandy in parts. 

The clay soil horizon developed over bedrock in Pit 2 is drier 
than its plastic limit and reasonably strong, with Soiltest Penetrometer 
readings of 3 to greater than 4.5 (the limit of the instrument). However 
the similar horizon in Pit 2 is wetter than its plastic limit and much , 
weaker, with penetrometer readings of 2. This would suggest that the 
moisture content, and hence the strength of the clay, is variable over 
the site.' • " 

This clayhorizon is also of the expansive type, and would be 
subject to swelling and shrinkage movements with changes in moisture content. 
The verticil component of these movements, translated to the surface, results 
in uplift forces sufficient to cause failure in foundations of inadequate 
strength. 

The bedrock below, the extremely weathered zone, is a weak to very 
weak rock (Table 1), and its bearing capacity would be moderately high, 
with no tendency for settlement beneath foundations for normal single 
storey domestic type buildings. 
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No groundwater was encountered in the pits which are 7 to 8 ft. 
deep, and this indicates that no groundwater inflows should be encountered 
during excavations at the site. . However it appears that the soils near the 
ground surface becomes saturated during "wet*' periods and flow could occur 
from the topsoil exposed in any batters, during th# winter months. 

SUGGESTED FOOTING TYPES 

If it is decided to seat the foundations within the clay soil 
horizon below the topsoil* that is, at or just below Foundation Depth No.l 
(Fig. 1), then it would be necessary to design a foundation Which 
j[a) imposed a loading on the soil of less than 2 tons/sq. ft., 
(b) had adequate strength to withstand 41f*®*«ntial ground movements of up 

to H inch due tp expansion and contraction of the clay. 

It would also be advisable to incorporate ah "impermeable curtain" 
beneath the footings around the perimeter of the building to minimize 
changes in moisture content beneath the building. This curtain should extend 
to at least lft. into the underlying bedrock. 

The following foundation types would probably be satisfactory for 
domestic type buildings constructed on this type of soil. 
(1) Grillage Raft 

This involves a concrete raft floor made Integral with a concrete 
curtain beneath external and internal walls. Patent for this design 
is held by Fargher, Hosking and Oborn, Consulting Engineers who can supply 
ftall construction details. 
(2) W. and G. No. 2 

This involves the use of a concrete and polythene curtain beneah 
all external footings. The curtain is capped at or near the surface by 
a standard strip footing* which at this site could have the following 
dimensions. 
External Ittls: Depth 15 inches, width 18 inches, Reinforcement 6 x h inch 

diameter or 5/3 inch square twist rods (3 top, S bottom) 
Internal Walls: Depth 15 inches, wikl&h 11 inches, reinforcement 4 x h inch 



diameter or 3/8 iiich square twist rods (2 top, 2 bottom) 
Full Construction details can be had from the Contractors, 

Wilkinson and 

Footings will require stepping to|> and bottom to accomodate 
the.slope. Steps should not exceed 2 courses (7 inches) in height and 
1 course (3% inches) is preferred. 

If it is decided to excavate the site to form a level platform 
then the following footing type could be used. 
..... Standard beam type footings seated at all points onto bedrock 

below the upper zone of extremely weathered material with soil 
properties. This is 3.7 ft. below the ground surface in Pit 1 
mod 2.5 ft below the ground surface in Pit 2. (Foundation Depth 
No. 2, Figure 1). Beams" of the following dimensions should prove 
satisfactory at this site. 

External Walla: Depth 18 inches, width 14 inches, reinforcement 6 x or 
3/8" square twist rods (3 top, 3 bottom). 

Internal Walls: Depth 18 inches, width 11 inches, reinforcement 4 x % inch 
diameter or 3/8 inch square twist rods (2 to]pf 2 bottom). 

If cut and fill methods are used, then in the areas of deeper 
fill it would be necessary to support the beams on under-reamed piers 
founded below the zone of extremely weathered bedrock. 

GENITAL RECOSfltENDATIONS . 

All surplus surface water, downhill drainage,roof runoff etc. 
should be carried well away from the footings in properly constructed 
drains of adequate capacity. Lawns and gardens should be kept well clear 
of the foundation area to prevent damage resulting from overwatering. 

A wide concrete, or heavy asphalt paving completely surrounding 
the building will minimize soil moisture variations beneath the footings. 

If a concrete paving is used it should be bonded to the footings 
by means of a bitumastic compound. 

WRPBrNHW SENIOR GEOLOGIST 
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