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INTRODUCTION 

The Commissioner of Highways in a letter dated 
26th October, 1%7» to the Director of Mines, requested the 
Department to drill two cable-tool holes at the site of the 
proposed Sturt Highway No. 4 crossing of the River Murray 
near Kingston* 

A previous investigation has been carried out 
at the site by K.W.G. Smith, Schumann and Associates, Con-
sulting Engineers (Ref• 1). Shis investigation was limited 
to a depth of about 60ft. (R.L. 40) below the river bed, 
and about 70ft. (R.L. 70) below the right bank. 

The purpose of the present drilling (Holes GM1 
and CH2) was to prove cue nature of the materials present 
for a further 60ft. depth. It was requested that sampling 
be commenced at R.L. 85 (55ft. below pool level), but in 
hole CH1 sampling was not commenced until R.L. 52 which is 
55ft. below river bed level. 

Location details are in Fig. 1. The results of 
Holes CH1 and CH2 are shown in Fig. 2, together with general 
information obtained from the previous investigation. De-
tailed logs of Holes CH1 and CH2 are included in Appendix A. 



Cores from Bore Ho. 5 drilled by K.W.G. Smith, 
Schumann and Associates were examined by the Palaeontology 
Section (Hef. 2). 

Previous investigations in the area have inclu-
ded drilling for a proposed railway bridge 600ft. north of 
the Kingston-on-Murr ay punt (Kef. 3) and a proposed road 
bridge at Overland Corner about 6 miles northwest of Kingston 
(Hef. 4). 

OUTLINE OP REGIONAL GEOLOGY 

The site lies within the Murray B$sin. Sedimenta-
tion in this part of the basin began in Oligocene times and 
continued through most of the Tertiary. Eventually a thick 

sequence of horizontally bedded sandy limestones and marls 
(calcareous silts and clays), were deposited. (Ref. !>)• 

The geological succession in the area is as follows 

AGE FORMATION MATERIAL 
Upper Miocene Loxton Sands 

(estuarine) 
Sand, poorly graded. 

Middle Miocene Pata Limestone 
(marine) 

Grey to white fossili-
ferous limestone* 

Lower to Middle 
Miocene 

Morgan Limestone 
(marine) 

Yellow to grey fossil-
iferous limestone 
grading to marly 
limestone. 

SITE GEOLOGY 
Tonography 

The Biver Murray at the site is about 400ft. wide 
and flows in a northwesterly direction. The right bank of 
the river is formed by a flood plain 10 to 20ft. above pool 
level and about 1 mile wide. 
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DISCUSSION 

Both the Pata Limestone and Morgan Limestone at 
this site are soils in the engineering sense. They include 
clays, silts, sands and gravels, but the majority of soil 
grains of silt and larger sizes consist of irregularly shaped 
fragments of fossils, composed of calcite. 

It is considered likely that these coarser soils 
gain some of their strength from interlocking of, and minor 
cementation between the fossil fragments, and are probably 
appreciably weakened by the tube-sampling operation. The 
Standard Penetration Test (H) values should not therefore 
be interpreted in terms of relative density, using published 
tables or graphs. 

W.R.P. BOUCAUT 
SEftlQS ftfrfldSISfr 

WBPB: JHFjSMA 
1 1 . 6 . 1 9 6 8 

J.H. FfiYAR 
ENGINEERltfl Ŝ tiE'fe SECTION 
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APPENDIX A 

LOGS OF CABLE TOOL HOLES AND EXPLANATORY NOTES 

NOTES ON DRILLING PROCEDURES 

Equipment 

The drilling is carried out with a cable tool drilling 
plant using "s" series sampling tools. (Figs. 1 and 2). 

Sampling Procedure 

SA Samples 

SA Samples are obtained by driving an "S" tube, fitted 
with a M§rk A show, into the material to be sampled. The number 
of blows per foot of penetration of the sampling tube, 6re. :.' „ s;; 
recorded by the driller. The sample, or core, is extruded from 
the sampling tube using an hydraulic ram. The extruded core is 
sealed in a plastic bag and stored in-a core box with a label, 
showing depth of sample and number of blows per foot of penetration 
The hole is reamed out after each sample with a Mark E show. 

SAL Samples 

Sealed tube samples, for laboratory testing, are taken 
at various intervals during drilling. 

The drilling procedure is similar to that for obtaining 
SA Samples, but in order to completely fill the sampling tube, it 
is driven 1,5 ft, into the material to be sampled. On removal from 
the drill hole, both ends of!'the sampling tube are sealed with 
paraffin wax and screwed caps are fitted to the tube. The sealed 
tubes are labelled as in Fig. 3. 

Standard Penetration Test 

The..Standard Penetration Test (Ref. l) is used to test 
the in-situ density of sands and to give an indication of the 
consistency of clays, and compactness of silts. 

The equipment is illustrated in Fig. 4 and consists of a 
2in. diameter, sampling spoon (tube)v.and a hammer of standard 
weight (l40 lbs.) 

With the equipment assembled as in Fig, 4 the hammer is 
allowed to fall on to the drill rods until the sampling shoe has 
penetrated 6in. into the soil. The Standard Penetration Test is 
the number of blows (N) required to produce the next foot of 
penetration. 

NOTES ON DRILL LOG SHEETS 

The logs are plotted on a standard cable-tool log form. 

Near the centre of the form a graphic log of the 
materials encountered is shown. 

In the column to the right of the graphic log, the soils 
are classified and described according to the Unified Soil 
Classification (Ref. 2), (Fig. 5). 



To the left of the graphic log is a geological des-
cription of the materials sampled. This includes:-

.Geological age 

.Soil unit name 

.Type of material 

.Mineral composition 

.Gi|ain shape 

.Cementation 

.Organic materials 

printed vertically 

Water levels are indicated by a small arrow with the 
date at which the observation was made. 

In the blows per foot column, a continuous histogram is 
made of the number of blows required to drive the sampling tube 
through each foot of material. A hatching code, is used to dis-
tinguish various types of sample. dThis code is reproduced at the 
bottom of each log sheet. 

In the column on the far right of the log sheet, readings 
of unconfined compressive strength (qu) made with a Soiltest 
Penetrometer, are recorded. The readings are plotted as a histo-
gram. The Soiltest Penetrometer ohly gives true values of qu when 
used in clays in which 0 = 0 . 

REFERENCE 

1. TERZAGHI, K. and PECK, R.B. 1948. Soil Mechanics in Engineering 
Practice. John Wiley and Sons. 

2. UNITED STATES DEPARTMENT OF THE INTERIOR BUREAU OF RECLAMATION, 
1966. Earth Manual, 2nd Edition. 



DESCRIPTIVE TERMS 

1. CLAY SOILS 

CONSISTENCY 

UNCONFINED 
CONSISTENCY SYMBOL COMPRESSIVE 

STRENGTH 
(kg/sq. cm) 

FIELD TEST N 

Very soft V.S. less than 0.25 Easily penetrated 
several inches by 
fist 

2 

Soft S 0.25 to 0.5 Easily penetrated 
. several inches by 
thumb 

2 to 4 

Firm F 

S 

0.5 to.1.0' Can be penetrated 
several inches by 
thumb with moderate 
effort 

4to 8 

Stiff St ID to 2.0 Readily indented by t'. r"8 tO 15 
thumb but penetrated 
only with great 
effort 

Very Stiff V.St. 2.0 to 4.0 Readily indented by 
thumb nail 

15 to 30 

Hard H over 4.0 Indented with diffi- • 30 and 
(Extremely culty by thumb nail over 

stiff) 

Based partly on Terzaghi, K. and Peck, R.B. 1966. Soil Mechanics in 
Engineering Practice, Wiley - New York 

MOISTURE CONTENT 

Abbreviation 

MC iSrLL 

Meaning 

Moisture Content near liquid limit 
MC < LL 11 II less than liquid limit 
MC >. 'PL E It greater than plastic limit 
MC car PL 1 11 II near 11 ii 

MC ^ PL 11 II less or equal to 11 11 

MC <'PL n 11 less than 11 11 

M C « P L 11 II much less than 11 11 

2. SILT SOILS 

COMPACTNESS SYMBOL N 

Loose L 0 to 8 
Moderately compact MC 8 to 15 
Compact C 15 to 30 
Very Compact vc greater than 30 

t 



3. SANDS 

CLASSIFICATION OF SANDS BY STANDARD PENETRATION TEST 

The relative density of granviL&r soils has been judged 
from the results of Standard Penetration Tests carried out by the , 
procedure described by Terzaghi and Peck (Ref. l) bearing in mind 
the limitations of the method as discussed by Gibbs and Holtz 
(Ref* 2). At.1 all times the water in the drill hole was kept at 
the level of surrounding groundwater* 

EFFECT OF OVERBURDEN PRESSURE ON STANDARD PENETRATION TEST 

REFERENCES 

1. Terzaghi K, and Peck, R.B. 1948 "Soil Mechanics in Engineering 
Practice". Wiley, New York. 

; 2, Gibbs,. H.T. and Holtz W.G. 1957 Research on determining the 
• ••., density of sands by standard penetration tests. 
Y \ '•, Proc. 4th Inter. Conf. SM & FE, London Vol. 9 
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G R A V E L S 
More than 

50'/. of the 
coorse fraction 
Is larger than 

2. mm. 

SANDS 
More than 
50'/. of the 
coarse fraction 
is smaller 
than 2 m m , , 

CLEAN 
GRAVELS 

Little or no 
fines 

D I R T Y 

G R A V E L S 
A p p r e c i a b l e 

amount of 
fines 

C L E A N 
S A N D S 

Little or no 
fines. 

D I R T Y 
S A N D S 

Apprec iab le 
amount of fines 

W i d e r a n g e in grain si^e a n d s u b s t a n t i a l a m o u n t s 
o f a l l i n t e r m e d i a t e p a r t i c l e s i j e s 

P r e d o m i n a n t l y o n e s i ^ e , or a r a n g e o f si3es, with 
S o m e intermediate si3es missirvg. 

N o n - p l o s t ' i e f i n e s - f o r ident ' i f i c a t i o n s e e M L b e l o w . 

P l a s t i c f i n e s — f o r i d e n t i f i c a t i o n s e e C L b e l o w 

Wide r a n g e I n g r o i n s i j e s . a n d s u b s t a n t i a l omounts of 
a l l i n t e r m e d i a t e p a r t i c l e sijes 

Predominantly one s i j e or a r a n g e o f s i j e s , w i t h som< 
i n t e r m a d i a t e s i 3 « s miss ing . 

Non p l a s t i c f i n e s - f o r i d e n t i f i c a t i o n s e e M L below 

P l a s t i c f i n e s - f o r i d e n t i f i c a t i o n see C L b e l o w 
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F I E L D INVEST IGATION P R O C E D U R E S 
( o n f r a c t i o n smaller t h a n B.S. No.7 s i e v e ) 

S ILTS 
AND CLAYS 
Liquid limit 

less than 
50 

S I L T S 
AND CLAYS 

Liquid l imit 
more t h a n 

5 0 

HIGHLY ORGANIC SOILS 

S O I L C A S T 
(wet soil) 

F o r m s fragi le-cast 
Cracks form when 
kneaded while moist 

Cast maybe? handled free-
ly without breaking.Con be fcneoded moist without cracking. Material ad-
haras to the hand.. 
Cast fragile io cohesive 
mote rial will adhere 
somewhat to the hand. 

Moderately plastic and 
cohesive. Mote rial 
adheres somewhat to th< 
hand 

lostic and cohes-
ive. Moterial vary Sticky 
to the hand. Greasy to 
to touch. 
Plastic and cohesive. 
Feels slightly spongy 
Greasy to touchT 

SOIL THREAD 

Thick crumbly 
thrcod; easily 
broken 

Thread con be 
pointed asf ine^as 
a lead pencil, but 
is f rag i le . 

Soft , w e a k 
thread . 

Weak to medium 
•thread. May be 
Crumbly. 

Vary tough Ihreod 
Can b« ro lied to 
a pin point-

Weak, to medium thraod. Often 
Soft and fibrous 

S H I N E 

Kione to 
very dull 

Moderate 

None to 
very dull 

Dull 

Very glossy 

Moderate 
to very 
Slossy 

DILATANCY 

Dist fnct 

None to 
s l ight 

Slight- to 
distinct 

None to 
si ight 

None 

None 

ODOUR 

Not 
s ign i f icant 

Not 
.significant 

Decayed 
organic 

matter 

.Not 
significant 

St rang 
earthy. 

Decayed 
organic 

matter 

DRY STRtWGtf 

None to 
s l igh t 

Moderate 

Lot 

Modera te 
Powdered soil 
feels floury 

High to very high. Connot"be 
powdered by finger pressure 
Moderate to high. 
Powdcrtd soil -
may be fibrous. 

R e a d i l y i d e n t i f i e d by c o l o u r , o d o u r , s p o n g y f e e l - a n d f r e q u e n t l y 
by fibrous t e x t u r e . 

GROUP 
S Y M B O L 

G W 

G P 

G M 

G C 

S W 

S P 

S M 

S C 

GROUP 
SYMBOL 

M L 

C L 

OL 

MH 

C H 

O H 

Pt 

GROUP N A M E 
a n d t y p i c a l m a t e r i a l s 

G R A V E L , w e l l g r a d e d ; g r a v e l s a n d 
m i x t u r e s , l i t t l e o r n o f i n e s 

G R A V E L , p o o r l y g r o d e d ; g r a v e l s a n d 
m i x t u r e s , l i t t l e o r no f i n e s . 

G R A V E L , e x c e s s s i l t y f i n e ^ ; poorly graded 
g r a v e l . - s a n d - s i t t m i x t u r e s 

G R A V E L , e x c e s s c l a y e y f i n e s ; poorly groded 
g r a v & l - s a n d - c l o y m i x t u r e s 

S A N D , wel l g r o d e d ; w e l l g raded s a n d s , 
gravelly sands, l i t t l e or no f i n e s . 

S A N D , poorly g r a d e d ; poor ly g r a d e d sands 
g r a v e l l y s a n d s , l i t t l e or no f i n e s 

S A N D , e x c e s s s i l t y f i n e s ; p o o r l y g r a d e d 
sand- silt mixtures 

SAND e x c e s s clayey fines ; p o o r l y 
g r a d e d sand- clay m i x t u r e s . 

G R O U P N A M E 
C a n d t y p i c a l m a t e r i a l s ) 

S I L T S O I L , l o w p l a s t i c i t y ; inorganic s i l t s and 
very fine s i l ty or c l a y e y s a n d s , rock f lour . 

CLAY SOIL, low plasticity ; inorganic clays of low 
to medium plasticity, gravelly cloys, sandy clays 
Silty cloys, lean cloys 
O R G A N I C SOIL low plosticity ; organic silts 
and silt cloys of low p las t ic i ty 

S I L T S O I L , high p l a s t i c i t y ; inorganic s i l ts , 
micaceous or diatomaceois-fine sandy or silty soils 
elastic s i l ts . 
C L A Y S O I L , High p l a s t i c i t y ; i n o r g a n i c clays 
of h igh p l a s t i c i t y , f a t c l a y s 

O R G A N I C S O I L , h i g h p l a s t i c i t y ; o r g a n i c 
clays of m e d i u m t o high p las t i c i t y . 

P E A T Y S O I L ; P e a t and o t h e r h i g h l y 
o r g a n i c S o i l s . 
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f r a g m e n t s . , up /o i^Omm. 

G f i A Y E L . : g r a d e d , 
s a n d y , «jcce&s s t / f g f i n e s . 

SIL T SOIL-Cow p i a s t / c i t y , s o n d y , . 
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f l i g h t g r e y . 

S A t / D , w i t h variable day and 
s i l t f i n e s . Light q r e y . : 

Contains ~i0% G R A V E L ( f o s s i / ) 
fragments up to 30mm. s i z e . 

E N D OF / / O L E t<?2 f t . 

A ? R > / = > E A / £ > / X 

fi 

! 

$ 
v/ 

I? 

[6 

BLOWS SOILTEST 
PER' FOOT IP'TRMETER 

20.0 60 80 

j}32.i>loW£ 

aj7b o u / s p r 

Ijx blows 

yra 0' 
J t r W S i ^ o - k 

3 i 

fax blow: -

22. blou/j 

A O blov/;. 
I " 

ao blow:,-

2 . 4 . b l o w s 

i . 

TYFT OF SAMPLE 

A shoe ( S A ) 

D . - (SD) 

E « (SE) 

G " (SG) 
Sealed Tube -

A Shoe - S A L [ c.tQMi).ird P.-ie-niii...1 ri.ti-ipr̂ " 
P F S o . 5 5 0 2 & A ~ 

Water level, . (dote) 
wct> Water cut 

CONSISTENCY 

VS. — Very Soft 

S — S o f t 

SF —Soft to Firm 

F — Firm 
F St.-Firm to Stiff 
St. — Stiff 
V Sr. — very Sti f f 
H - - Hard 
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Fine grey silty sands hard "bands cemented shell 
& sand. 
Fine grey silts shell fragments, hard "bands traces 
"bleu clay. 
Fine grey sandy silts sane "blue clay & shell 
fragments. 

END OF BORE: 
DRILLER LOG 

7 0'6"' 

Micro Film No. 

2 OM—9.(5 4244 
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0'' 
32' 

6kr 

72* 
73'10"' 

ri-'V 

80 1 

o r \ n o 

HD. M.00H00K S: T/S 
% LOG OF BORE h i - r ? 

Depth From Depth To 

32' 
kOi:S" 

6 T 

72 
73' 10' 
7 V 4 " 
$01 

95' 

i/ature of Strata 

Water. ^ r 
Green grey silty lime sand shell fragments, some 
hard "bands. 
Fine grey silts * shell fragments traces "blue clay 
some hard "bands. 
Pine grey silty sand. 
Aa above, some grey clay & shell fragments. 
Blue clay fine sand & shell fragments. 
Pine grey silty sands & grey clay, shell 
fragments. 
Blue grey clay fine sand & shell fragments®. 
EHD OP HOLE: 95' 
DRILLER'S LOG 

f<« 

Micro Film Ho. 

2 OM—3.69 4S44 

© o 



O n 
HD. MOOROOE S: T/S 

4 log of bore 

o 

6 0 

Depth From Depth To 

0' 35* 
3 5 r 2+2* 
k2r u v 
kk* 2+8'' 

Nature of Strata 

lob 7 Water. 
Green to grey silt with shell fragments. 
Grey silt-with some shell fragments. 
Grey silt, 

END OP HOLE: 48p 

ERILLER fiS LOS 

2 W—5.85 «M4 
Micro Film No. 
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HD. MOOROOK S: f/S 

LOG OF BORE 

n o 
Depth From Depth To 

0' 3V: 

34s 43' 6" 
43*6" i+6,:6" 
k6v6"' 64' 
6kf 72t! 
72' 75' 
75' 93' 

2 OM—3.S5 4244 

Nature of Strata 

Water* 
Green to grey marl-
Grey s ilts. 
Ceamted grey silts.. 
Grey silts with clay traces. 
Grey silts with clay traces. 
Blue to grey clayish silts with shell fragments, 

END OP HOLE: 93* 
DRILLER ,:S LOG-

22 i s * • 

Micro Film No.. 

o U 
^ v ̂  j',1 '"'"'̂ '"Miwmî  

wiitiiihiiiiiiHf ^ ^ ^ ^ ^ ^ 



vCiSrUSr.vs o 
Depth From 

0,: 

is'e" 

1 6 * 6 " 

21 V 

25 

3 3 * 

34' 
35' 

42* 

471= 

51' 

54' 

O o n o 
HD. MOQROOK S: T/S 

r \ 

LOG OF BORE 

5G16" 

Depth To 

1 5 * 6 " 

16'6" 

21'6" 

25* 

33' 

34' 
35* 
42'" 

46f 

47' 

51 1 

54' 

5 8 1 6 " 

68 ' 

Nature of Strata 

To River Bottom. 
Brovrn, fine to med. SAND. Scattered mica flakes 
Thin layers of "bluish grey silty fine sand with 
lignitic fragments in top few inches. 
Light "brown, med, to coarse SAND. Rounded quartz 
grains. H igh uniformity coeff» 
Grey, med. to coarse SAND.. Rounded quartz, grains p 
High tiniformity coeff with a thin layer of v. 
fine SANDSILT-
Light greyish "brown to light "brown, Fine SAND. 
Scattered mica. 
Grey, fine to med. SAND Scattered mica. 
As above. 
Olive grey, si. clayey v, fine SAND-SILT with 

numerous small shell fragments. Scattered small 
silty clay^'CLO ) patches. Dominantly sand 
Bottom foot. Turritella are present. Generally 
v. low plas. Medium low in patches. Num. 
small dark rounded grains. Greenish in part 
glauccnitic. 
No sample for description. 
Light grey, v. fine sand-silt. Calcareous. 
Scatt. shell frags, including Tur±$ella 
Murrayana. 
Light grey, v. fine sand-silt. As above but with 
lime cemented hard patches. (Numulities at 
47'-48|:). Q j* 
Light grey, v. fine sand-silt. As above but g§£?er 

'•I 
generally weakly lithified by lime cement. Sample^ 
shattered in sampling. 
Light grey. Interbedded medium grained SAND & 
silty v. fine SAND which has hard partly cemented 
lime patches. Spartse shell fragments. The med. 
sand has high uniformity. The cemented patches 
are brittle. 
Ligjat grey. v. fine SAND-SILT. Calcareous. 

Sparse Patches of hard lime cemented patches, 
shell fragments. Micro Film NO 

2 OM—5.85 *!U 

G O U 

tltfl'iiiil IMii' 

/ . 

"iV." . <c.-

. .. in 111 fin rii.iiwiii> 
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HD. MOQROOK a 

A 
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I f 

Depth From 

68 r 

7U-* 

78' 

«: ^ S 
LOG OF BORE 

Depth To 

78 

95'6" 

Nature of Strata 

Light grey, silty fine H M D with med. grained ^ 
clean sand layer 73'^73'k". Limey sparse shell 
fragments, 
Olive grey streaky clayey, v. fine SAND-SILT. 
Very calcareous low plasticity. 
Light grey, v. fine SaND-SILT Very calcareous. 
Scattered small shell fragments. Small scattered 
si. clpyeyr darker grey patches. 

Micro Film No. . . 

f\ 

2 Old—3.65 4244 

w 
iiiiw^ifiSiw^ 

V . 
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M 
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• v'i 5' 
%' 

o O C J 
HD. MOQROOK S: ff/s 

( A ? LOG OF BORE 
Depth From 

W A ' 

• 

0" 
8 1 

T V 2 C 1 

" 34,6,» 

a 

•T • -Da 

Depth To 

8 , ; 

2 0 ' 
34,:6" 

Nature of Strata 

Water. 2 r 

Grey sand & clay. 
Coarse sand. 
Fine grey silty day sand & shell fragments. 

END OF BORE: 
DRILLER LOG 41 r6lf: 

/Z. 6 J C w - i t ) 

Micro Film No. 
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f. 

2 OM—9.65 4244 
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