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i TA 453, Hd, Adelaide
Client; Commonwealth Department of Works

INTRODUCTION

Foundation investigations for the proposed Commonwealth

Law Courts Building were requested in a letter dated 3rd November, :
1967, from the Acting Director of Works,

The proposed building will be about 130ft, long and .
100ft, wide, No other details -are available but 1t. 1is @derstood . .
that it will be multi-storey.

Footing types under consideration include bored piers
and & shallow raft structure,

The investigation consisted of four cable tool drill

holes, each about 60ft, deep at the corners of the proposed dbuilde’
ing (Fig. 1). The holes were tube sampled througho.ut. with sealed
tube(sampl‘os taken in Hole C,H.]3 at intervals of about 5ft, The
holes were extended to 92£t,, 70,.,5ft,, 70ft, and 64ft, respectivel)
by diamond drilling,

Geological logs of the holes are included as Figs, ] to
6. Levels shown on the logs ars based on contours shown on the
éity of Adelaide & chains to 1 inch plan, and are accurate only to:
the nearest foot, }

Results of holes CHl and CHY are summarised on Fig'.. 2,
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This report discusses the results of the drilling and

also includes relevant information gained from drill holes and

oxcavations elsewhere in the c¢ity area,

SITE GEOLOGY

So d Rock LY]

The results of the drilling in the four holes indicate

a rather uniform near-horizontal succession, This 18 sunmarised

in Table 1l
TABLE 1
Depth (ft,) Age Unit Description
From To
1) 2 FILL material, sand and gravel
: ' mnixture, ’
--—----——-—&-—-———--~—--—— ----- - ey o WS W
2 6 » CLAY SOIL, medium plastiocity,
containing slight amounts of lime -
o sand and gravel,
2z
6 30 § - CLAY SOIL, high plasticity, mainly
o g grey, red brown, and ochre yellow -
o mottied, with considerable amounts
8 . of ‘earthy lime in pockets,
30 39 @ Q 8AND, coarse to medium, with exces
E S clay fines. Consists mainly of
3) a. quarts grains., Yellow and red
2 a brown, mottled, '
v = . : o
39 52 § CLAY SOIL, highpplasticity, grey-
a green with yellow nottu.ng. lixmy

- near its bsse,

— e = = = o] = = — —Erosion Surtnce._....'_._......_._..._._..._.....'

52 82 | UPPER HALILETT} SANDSTONE, fine grained, fossili- -
PLIOCENH COVE - ferous, white to buff with cal-
SAND- careous cement, The upper 5 to
STONE 10ft, ocours as lime gravel with

approximately 40% clay in pockets
sometimes completely surrounding -
sandstone fragments, Seversl

solution cavities up to 50mm,

sise occur parallel to Joints or
to indistinoct horizontal bedding,
Limonite staining occurs near 1tl

bnso.
82 92 | OLIGO=~ PORT SILT SOIL, low plasticity. grnd.tnq
CENE WILLUN- from ochre yellow to dark grey,.

GA BEDS Fossiliferous, ghuconitic, limy,:

© ame e e e cemia®




—3-

From other drill holes in the sito area, particularly

at the Adelaide Central Market (Ref. 1) and at the P.M.G;
Communications Building, Vaymouth Street (Ref, 2) it is known
that Pt, WVillunga beds are underlain by B;anche Point Marls of
Oligocens age to depths up to 150ft,

Holes 1, 2 and 3 suggest two distinct layers in the
Hallett Cove Sandstone, as follows;-

Layer A

‘This is the upper 5 to 10ft. and oonsist; of about 50%
strong whites calcareous sandstone separated by pbcketl of firm
clay up tp 10om, diameter and few olay beds up to Scm. thick,
There are alsc some vertical joints present,

This layer probab;y represents a weathered rone at-tho
tdp of the sandstone,

Layer B

This is about 20ft, thick and is d;nae calcareous sand-
stona containing irregular solution cavities and numerous near-
horixontal fractures, There are alsé a tev-near;vorticll cemented
Joints, Solution cavities are conocentrated al;ng these Jjoint
planes, Weak limestone gravel bands also occur, ranging in thick-
nesgss from 0.% to 2ft, Core losses probablf roéreaent cavities in
the limestone or lenses of sandy material washed away during_ |

. drilling,

Groundwater

The main groundwater table was cut within the fallett
Cove Sandstone at about 58ft, below ground level, In CH2, at
hirt,, water was cut at the base of the sand horison within the

Hindmarsh Clay, Dampness was recorded in the other holes at about
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35£t, (within the sandy horizon) but there was no inflow, Minor
quantities of vater were noticed in .the upper clay ho.risom bot\uen”
6 and 18ft, below the gx;ound surface, This v;ter was probabiy fron:
a *perched® vater table associated with "gllgai® structures in the

expansive clays as discussed below,

DISCUSSION
Hindmarsh Clay
Drilling results and expori’énoo at other sites, suggest ‘
that these clays are fairly uniform in lateral extent (Fig. 2).

They are highly plastic (CH) soils, mainly very stiff, at moisture;

" contents close to the plastic 1imit,

The olay 13 interaeccted by two sets of near-vertical
Joints roughly at right angles to each other, spaced about 0.,2ft,
apart, which tend to divide the mass into a series of vertical

columns, Other less regular low -dipping (30° to 45°) Jjoints

. occasionally ococur,

The upper 6 to 18ft, of clay is limy and is comnsiderably
weaker 'than the underlying olay; It 1; pxjobabl_; that the upper
surface of the clay is irregular and deformed into & series of
monnd; and depressions (gilelifltx_'notm-, Ref, 3). These do-
pr-esa:lonn often contain pools oﬂcpor;hod groundwater,

'i‘ho sand and clayey sand horison about 30ft, below the

ground surface is dense to medium dense,

Hallett (ﬁgv! Sandstone .
Hole 1, the only hole to penetrate to the base of the
formation, showed & total thickness of Hallett Cove Sandlténo

Formation of 29ft,
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Observations at oth;r 8ites in the city and as indicated
by the variations between each drill hole at the site, especially
Hole 4, show that the sandstone is extremely variable both
laterally and vertically, The rock substance ranges from very
- weak to strong (Tablc 2), and thé rock mass may be weakened by
Joints, solution cavities, clay seams or pockets, or lenticular
beds of sand,

The upper surface of the sandstone is also highly irregu-
lar in shgpe. Buried erosional pinnacles and sink holes are
common., One large sinkhole approximately 20ft, in diameter was
discovered during piex boring at the Public library Site,

Kintore Avenue, (Ref, 4),

CONCLUSIONS o

The following conclusions are bagsed on drilling results,

and experience olﬁevhere in the city areaj-

Pier Foundations

seses Auger drilling is feaaihlo through the Hindmarsh claf Forma--
tion, Casing is genorﬂlly.required as any water out can
weaken the olays and cause collapse (Ref, 2),

sees Belling in Layer A by machine has nﬁt been possible and
hand mining methods have baeen uaed;

eess Plers could be founded in the lallett Cove Sanﬁ.tono Forma-
tion, probably at th; top of Layer B, The presence and
thickne;s of sandstone suitable for pier toﬁndntiona lhouldj:
be cohtirnid at each pler site either by drillingrboforo ‘
construction atart;gor by visual examination and drilli;s

at each pier base during construction (Rof; 5).




TABLE L

|
,— " mk ABBREV UNCOHILNED CO.P~ _ , T T
- E IATION| RESSIVE STRENGTH , . _ ~ .
] (Kg/sa.cm)® 'ﬁThelrocktsugsct;axgce: gre fresh Igunafli{‘ect:ad by dec;mposition)
T . samples, teste O ASecensveeRele Hevsoonooso or rocks
' mgfl Very soft (clay) Vs | less than 0.25 showing planar anistropy, the long axis of the samples is
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sese Cement grouting has been used in an atteupt to strengthen
the Hallett Cove Sandstonse, Generally it has been of
doubtful velue due to c_;.gq; and fine sand in Jjoints and
cavities, preventing tlie pencfna;tion of grout., The grout

takes can vary considerebly depending on the number of

solution cavities and fissures intersected,

Raft Foundations

The olays at depths greator than 18ft. below ‘ground
surface, &re generally very stiff, and it should be possible to
utilize them for a raft foundation, At higher levels there is
likely to be a greater degree of lateral ;itriation in type of

soil, moisture contant and strength,

Basement Excavation

This could be readily carried out in the Hindmarsh

Clay Formation by mechanical squipment, The Joints control

the overall strength of the e¢lay, which way be signifieantiy

lower than that obtained in the laboratory by testing of small

clay sumples (Ref, 6),. In most cases of failure of excavation

walls in the ¢ity, failure has occurred along pro-oiistine Joint

planes, However in moat of these failnre-_:yater has been lliovod

to seep into the joints thus weakening the clay mass further,
» N A Seepage of perched water from gllgai structures is often a major g- ‘

cause of these fajilures, If t;u basement of the proposed build-

ing lies below the upper surface -of the mottled clays, provision

for permanent drainage of perched water is desirable,




-7 -

FURTHER INVESTIGATION

If a basement is proposed it is considered desirable to

explore the site further by means of several backhoq trenches

up to 18ft, deep, Theee give a good sampling of near surface

gilgai structures, with associated gruundwater problems,

&¢¢%Wﬂfunﬁ /74;€570v~.
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