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ABSTRACT 
Drilling of one cable tool hole has confirmed 

the conditions encountered in a previous excavation: 
a series of horizontal sediments approximately. 15 m 
thick overlying limestone bedrock. 

Suitable bearing horizons occur at 4 m below 
ground in a dense sand, or at 1.8 m below ground at 
the top of a stiff fissured clay which has a safe 
bearing capacity of 200 kPa based on laboratory 
tests. 

Excavation of the machinery shaft should present 
no major difficulties, except.that groundwater was 
struck at 7 m and some form of ground support will 
be required below this depth. 

INTRODUCTION 
An investigation has been carried out on the site of a 

proposed new silo by request of Mr. M. Farrent of SACBH. 
The purpose of the investigation was to define subsurface 

conditions and to recommend a safe bearing horizon for the 
silo; an assessment of ground conditions for a proposed machinery 
shaft 10 m deep was required. 

PREVIOUS WORK 
Firman (1963) carried out an investigation of a site located 

about 400 m to the East (Fig. 1). Five cable tool holes were 
put down to a depth of 27 m and a safe bearing horizon of from 
3 to 4.5 m below ground was recommended. 

In view of the good correlation between these early holes, 
and their proximity to the present site, it was considered 
that one hole would be sufficient for this present investigation. 

78/72 
1978/38 
6042 
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TABLE 1 

SUMMARY OF GEOLOGY 

Depth Thickness Formation Engineering Description 
(m) Cm) 

Engineering Description 

0 - 1.8 1.8 Silt and limy gravel Variable material, but can be excavated 
with normal machinery (ML-GM)* 

1.8 - 3.6 . 1.8 Clay Very stiff,,but fissured (CL) ; laboratory 
testing indicates safe bearing capacity of 

(200 kPa 

3.6 - 14.5 11 Sand and clayey sand Generally medium dense and should provide 
an alternative bearing horizon. NOTE Ground-
water struck at 7.0 m. (.SP-SC) 

14. 5 + Sandy Limestone Dense sandy rock which required drilling 

Unified Soil Classification Symbol. 
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PRESENT WORK 
Continuous driven tube samples were taken to a depth 

of 10.5 m with Standard Penetration Tests (SPT's) every 1.5 m; 
the hole was then continued into limestone bedrock by 
drilling to a total depth of 30 m. 

A horizontal series of sediments was encountered down 
to 14.5 m lying above bedrock; these showed similar character-
istics to those encountered in the earlier investigation 
and their properties have been summarised in Table 1. A 
detailed log is also attached. 

After discussion with the client it was decided to take 
sealed tube samples from the clay layer struck at 1.8 m, and 
to have these tested by the E. § W.S. Department Laboratories 
at Netley. The engineer's report is given in Appendix II. 

FOUNDATION CONDITIONS 
There appear to be two possible foundation horizons 

on this site: 
(i) the sand encountered at a depth of about 4 m is in the 

medium dense to dense range, with SPT values averaging 

N = 18 to 20 when corrected for the effect of concretionary 
lime bands; this would make an acceptable bearing horizon 
for piled footings. 

(ii) the overlying clay has been assigned a safe bearing 
capacity of 200 kPa after laboratory testing,.but its 
consistency,, thickness, and extent will need proving 
on each silo site if this horizon is to be used. The 
possibility of founding the structure at shallower 
depth., at the base of the silty gravel layer and 
immediately on top of the clay, could also be considered 
as an SPT value of 11 at this depth indicates a medium 
dense condition. 
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It is recommended that footings be sealed against the 
possibility of downward penetration by surface runoff. 

Excavation of the machinery shaft should present no.major 
resistance to normal equipment, but it should be noted that 
groundwater was struck at about 7 m below ground and the 
hole was collapsing below this depth. Depending on the 
diameter of the shaft therefore, either casing or sheet piling 
will be necessary below this depth; dewatering of the excav-
ation may also be required. 

JS:PDJ:ZV J. SELBY 
SUPERVISING GEOLOGIST 

P.D. JOHNSON 
GEOLOGIST 
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htcs+ly Ioe-utenltd •fot>si\ 

- p - e v ^ i M e ^ t s . 

SW 

5 > 

s 
H Z E 

Sw 

T~r 

SAWP.we.ll wVii-Ve.. 
I (J I ' umcovtSelt . 

5-ioy. cWy 
»MOS>+1̂  -fb-Ail -rm̂ vvients. 

a J b o v c ; j > « u r t 7 « l l y c c w i e i v - t c j , 

we. I I g m ^ c d v o l u t e . . 

vnconsoluJcufrai • 
S - i o y . 

pK£|o»«;*eui-f|y fossil •fVcv/jMe/M-IS. 

T T =rr 
s 

W Mil 
L>. 

( P 

m . 

w 

I 

V 

w M D 

A 

w. 

rc • 

WATER 
LEVELS 

MOISTURE 
CONTENT 

CONSISTENCY 
(Clays! 

COMPACTNESS 
(Siltsl 

RELATIVE 
DENSITY (Sands) TYPE OF SAMPLE xjy These values refer to cloy soils onlv and 

provide an indication of their consistency. 

i 
Water 

level - k L 
(date) | 

WC • 
Water Cut 

H — Humid 

D — Damp 

M — Moist 

W — Wet 

S — Saturated 

LL — Liauid Limit 

PL — Plastic Limit 

VS — Very Soft 

S —Sof t 

F — Firm 

St — Stiff 

V.St — V e r y Stiff 

H — Hord 

Ls—Loose 

MC—Moderately 
Compact 

C — Compoct 

VC—Very 
Compoct 

VL — Very Loose 

L —Loose 

MD—Medium 
Dense 

D — Dense 

VD — Very Dense 

DRILL TYPE C T 2 . 

A Shoe 

D Shoe 
SEALED TUBE 
W I T H NUMBER ^ |A 1 7 ) <"?1 
STANDARD PENETRATION 

TESTS 

Total blows for 0-3 m 
(in 0-1m increments* 

C I R C U L A T I O N : ^ 1 ^ 

START : lojsfiz 
FINISH: Q o 

PI™ 

LOGGED BY: p J> 

DATE: 1 5 / 5 / 7 g 

TRACED BY: P . t > . 3 ~ . 

DATE: 2 6 
HI 

" 7 8 

SHEET . OF . 



PROJECT: M A R A C O O R T E . S I L O S 

LOCATION OR CO-ORDS: 

SEC. HD. 

D E P A R T M E N T OF MINES — S O ' J T H A U S T R A L I A 
ENGINEERING D I V I S I O N 

LOG OF CABLE TOOL HOLE 
EL Surface 

FL rcf. point Datum 

HOLE NO. 0\\ t. 
UNIT/STATE NO: 

SERIAL NO: 

FOLDER NO. 

GEOLOGICAL DESCRIPTION OF CORE n . O 
r> a 9 S 
al > 

SOIL DESCRIPT ION 
GROUP N A M E 

Unified Soil Clossificotion, 
U.S.B.R. Eorth Manual 2nd Edition 1966 

I-UJZ 
ofu. 
=>!; 

OHZ 
- >2C o*-5 SI <->u 

F IELD TEST D A T A 

BLOWS 
PER 30 cm 

4 S 16 32 64 

SOIL TEST 
P L N : T R O M U £ R 

U n l i t 

I 2 3 

LlME-SToME, ccs cJz 30 - lew. 
5 w 

cvs pojr'Ha.lly cemttattd. 
£*d of Hole 3o.3m. 

WATER 
LEVELS 

MOISTURE 
CONTENT 

CONSISTENCY 
(Clays) 

COMPACTNESS 
(Silts) 

RELATIVE 
DENSITY (Sends) 

TYPE OF SAMPLE These volues refer to ctcy soils only o a j 
provide on indicotien of their consistency. 

a a 
Woter ' 

level , 
(dote) 

we • 
Woter Cut 

H — Humid 

D — Damp 

M — Moist 

W — W e t 

S — Saturated 

LL —L iau id Limit 

PL — Plastic Limit 

VS — Very Soft 

S — Soft 

F — Firm 

St — Stiff 

V.St — V e r y Stiff 

H — Hard 

Ls—Loose 

MC—Moderately 
Compact 

C — Compoct 

VC—Very 
Compoct 

VL — V e r y Loose 

L —Loose 

MD—Medium 
Dense 

D — Dense 

VD — Very Dense 

DRILL TYPE C.T 2. 

SEALED TUBE 
W I T H NUMBER 

A Shoe 

. D Shoe 
CIRCULATION fil R/ WATER 

g g |A i m i | 
STANDARD PENETRATION 
TESTS 
^ 9 (2,3,41 

T o u l b l o w s for 0 - 3 m 
( i n O - l m I r . c r e . T e n t i ) 

START: | Q j s | - 7 S 

F I N I S H : 

LOGGED BY: p-fo y 

DATE: 2 5 MIL 
TRACED BY: P. . X 

: 2o )S 7 g T̂E: 2£/S) 78. 
SHEET . . 4 . . O F . 4 . . . 



APPENDIX II 

Results of Laboratory Testing on Soil Sampl 



C.i 1 . 

REPORT ON LABORATORY TESTING OF SOIL SAMPLES 
Two samples of the stiff clay from between 1.8.and 3.6 m 

depth were sheared in the undrained condition in the triaxial 
apparatus. Cell pressures of 50 and 100 kPa were used, the 
lower cell pressure corresponding to the average overburden 
pressure in the clay layer. The clay was highly fissured 
which accounts for the lower than expected shear strengtin) -
which was found to be 100. kPa for the sample sheared at over-
burden pressure. A safe bearing capacity of 200.kPa (equiv-

,,, . 2 

alent to 2 Ton^/f^ ) is recommended for a structure founded 
on the top of the clay layer. 

Two things are important if the clay is to be used as 
a foundation. Firstly, the clay should be proved to be the 
same as tested (or better) over the area to be loaded. Secondly, 
should all the overburden above, the clay.be removed, then 
care should be.taken to ensure the top surface of the clay 
is not allowed to soften. It must therefore be.;protected 
from groundwater and rain until the structure is placed on it. 

S. RONAN 
SUPERVISING .DESIGNING 

ENGINEER 
SOILS AND FOUNDATIONS 
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