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SUMMARY AND CONCLUSIONS 

Four cable-tool holes (each about 60 feet deep) on the site of 
the proposed railway bridges and road excavations at Ascot Park, passed 
through a horizontal succession of sediments consisting of 5 to 7 ft. of 
top soil (mainly stiff to very stiff ClAy SOIL of low to high plasticity*, 
plus a compact SILT SOIL of low to high plasticity), overlying the 
Hindmarsh Clay which consists of stiff to very stiff CLAY SOIL, medium 
to high plasticity, with lenticular layers, S to 6 ft. thick, of medium 
dense SAND and GRAVEL. 

The regional groundwater as measured during the summer months 
stands at about 12 to 14 ft. below ground surface. 

There does not appear to be any consistent horizon on which 
piles or piers could be founded, however, it is considered that friction 
piles would find refusal in the stronger clays and dense sand horizons 
below a depth of 20 ft. A programme of test piles may be necessary to 
determine actual depths of reftisal. 

• These terms defined in Appendix. 



Excavations could be easily carried out by earth moving equipment 
using near vertical batters, provided that adequate braced retaining walls 
are installed for immediate support. In excavations above the ground water 
table only local inflows from near surface perched water are likely to be 
encountered. These flows should be small and dry up rapidly unless connected 
to a leaking service line. Below the ground water table inflows would occur 
from the sand and gravel horizons. It should be possible to handle these 
inflows during construction by a system of local drains in the excavation, 
or by well points installed outside the excavation. 

INTRODUCTION 

In a letter dated 10th September, 1970, the South Australian 
Railways asked the Department of Mines to determine soil characteristics 
at the locations of two proposed railway bridges at the Marion Road-Daws 
Road level crossing. Ascot Park, in order to decide on foundation details 
for the railway bridges and excavation conditions for road cuttings. 

Four trial cable-tool drill holes were proposed, two at each 
road crossing (Fig. 1) with depths of the holes to be from 40 ft. to 
60 ft. depending on the type of material encountered. 

Hole CH.l was drilled from the 10 to 15 of December, 1970, to 
a depth of 61.5 ft. 

Hole CH.2 was drilled from the J|5 to 16 of December, 1970, to 
a depth of 61.6 ft. 

Hole CH.3 was drilled from the 14 to 1̂ 9 of January, 1971, to 
a depth of 60 ft. 

Hole CH.4 was drilled from the 25 of January to 12 of 
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February, 1971, to a depth of 51.5 ft. 
Holes (31.1 and CH.2 were cored throughout, using open-end tubes, 

with a sealed tube sample taken every 10ft. or at a change of lithology. 
Continuous sealed tubes were taken to a depth of 30 ft. in holes (31.3 and 
CH.4, for testing at the Soils Laboratory of the Engineering and Water 
Supply Department. Standard penetration tests were carried out every 
10 ft. and immediately sandy material was encountered, thence every 5 ft. 
in sandy material. 

REGIONAL GEOLOGY 
t 

According to the Adelaide geological sheet, (Thomson, 1969) the 
proposed bridges are situated on the southern end of the Para Fault Block, 
which is one of a number of elongate, faulted crustal blocks that makjr up 
the Mt. Lofty Ranges. The surface exposures in the area axe designated 
Pleistocene to Recent alluvial clays and sand. 

SITE GEOLOGY 
Topography and Geology 

The site is flat and grass covered with no outcrop. The drill 
holes are located on grassy areas between the railway line and sealed 
roads. Geological observations are limited to the drill cores which were 
logged as shown in Appendix A, and then summarized for Table 1. 

The sequence of strata (Hie Hindmarsh Clay) below the top soil 
is essentially horizontal, and consists of sediments laid down under 
lacustrine to fluvial conditions.. 
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Groundwater 

Water was cut between 20 ft. and SO ft.depth in sandy layers of 
the Hindmarsh Clay in three of the four holes. The static water is 12 ft. 
below the surface in holes CH.l and Of.2 and 14 ft. below the surface in 
holes CH.3 and 

DISCUSSION 

The topsoil appears to be expansive in nature with significant 
volume changes accompanying changes in moisture content. 

Hie clays of the Hindmarsh Clay are generally strong soils (very 
stiff) at a moisture content less than plastic limit. However, in some 
areas the moisture content increases markedly and the clays are much 
weaker (soft to firm). This occurs close to the ground surface in hole 
<31.2 (from 10 to 12 ft. depth) and at depth in hole CH.3 (from 45 to 55 ft. 
depth). 

It is not possible to determine the density of the gravel horizons, 
however, alluvial deposits of this type are generally formed as gravel sized 
fragments in a dense sand matrix. The gravel fragments are fresh strong rocks 
(quartzites, slates, quartz). 

The various sand and gravel horizons are likely to be lenticular in 
nature and although there appears to be correlation between some beds in 
adjacent holes, i.e. between holes CH.1 and CH3$ and between holes CH.2 and 
CH.4, it is very doubtful whether these beds could be correlated between 
distant holes. 

16.3.1971 B.J. MORRIS 
BJM:MK GEOLOGIST 

ENGINEERING GEOLOGY SECTION 
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TABLE 1 

Hole Depth 
in ft. 

ThicMj 
ness * 
(feet) 

Strati-
graphic 
unit 

Lithology 
Description 

Engineering Propert 
Consistency 

etc. 

ies 
Moisture Content i 

CH.l 
CH.2 
CH.3 
CH.4 

0 to 11 
0 to 7 
0 to 3 
0 to 5 

11 
7 
3 
5 

Soil 
Cover 

Clay and silt with 
modern soil profile, 
calcareous in places, 
also some sand and 
gravel patches. 

CLAY SOIL low to 
medium (CL) and 
high (CH) plastic-
ity with red 
brown colour and 
SILT SOIL low 
plasticity (ML) 
to high plasticity 
(MH). 

Clay is hard to 
stiff. 

Silt is 
moderately 

• compact to 
compact. 

Clay is less than 
plastic limit. 

Silt is less than 
plastic limit. 

CH.l 
CH.2 
CH.3 
<31.4 

11 to 32 
7 to 22 
3 to 19 
5 to 30 

21 
15 
16 
25 

Hindmarsh 
Clay 

Clay with minor 
silt fines and 
calcareous nodules 
up to 2cms. in 
size. 

CLAY SOIL, high 
plasticity (CH) 
with up to 20% 
lime noduleŝ  
Soil is reddish 
brown-grey colour 

Clay is stiff 
to very stiff. 

Clay is less than 
or equal to 
plastic limit. 

CH.l 
(31.2 
CH.3 
CH.4 

32 to 61.! 
22 to 61.i 
19 to 60 
30 to 51.! 

1 29.5 
> 39.6 
41 

i 21.5 
Hindmarsh 
Clay 

Clay with quartz 
and mica sand to 
0.5mm., and quartz-
ite gravels to 
lOcms. 

Mainly CLAY SOIL 
high plasticity 
(CH); with SKHD 
(SC) excess 
clayey fines, 
and GRAVEL (GP) 
with sand and 
clay fines. 
Sand and gravel 
layers are from 
3 to 6 ft. thick. 

Clay is firm to 
very stiff and 
sand is medium 
dense to dense 
and gravel is 
medium dense. 

Clay is less than 
or equal to plastic 
limit and greater 
than plastic limit 
near bottom of holes. 
Sand is wet to 
saturated. Gravel 
is wet to saturated. 
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APPENDIX A 

Logs of cable-tool holes CH.l, CH.2, CH.3, CH.4, 
and explanatory notes. 
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' DEPARTMENT OF MINES • SOUTH AUSTRALIA 

PROJECT A S C O T PARK LOG OF CABLE TOOL HOLE 
R A I L W A Y B R I D G E S SECTION R A I L W A Y RESERVE 

FEATURE D A W S R O A D B R I D G E : HUNDRED A D E L A I D E 
LOCATION - A d j a c e n t to t r g c k a , ME. c o r n e r of b r i d y e c o - o R D S = . — . 

HOLE CH I 
SERIAL NO. 

R.L. Surface. 
R.L. Collor . 
Datum, 

GEOLOGICAL NOTES 
AND CLASSIFICATION 

SjT u - r 
s 
a. 

Topsoil, o r g a n i c , 
COn+ains numerous 
roots, few angular 
gray a I f r a g m e n t s . 
.Sift is lime. / 

UJO 
OK 

2o : 
LL 

ul 

s i 
u»Q 
S Z Jx-

<n 
v 
vt c 
v 

<u > 
0 t 
at 
•o 
c 
V 
"0 
c 
a 
"t 

Si f t is I / M e . 

M o t t l e d s i l t y c l o y , 
S i l t is l i m e . Few mica 
f l a k e s . Lime a lso in 
Small n o d u l e s , 
p e w i ronstone growls' 
u p t o 3 m m . 

J o i n t s d i p 40° , 
Smooth, curving,polished. 
Tubules open up to l mm. 30 
Sand Is angular quartz and rocK f nagments ' 
n.aimlu <lmmf 0> 3> O 

o 
3> •o 
•c 0 

S i l t is l ime. 

Grovel fragments a r e 
ca lcre te . 

5) Sand Is angu la r quad* 
- or rock fragments 
•o a' 
"o 
2 

S i l t Is m i c a 

t UJ 

- I UJ 

0 

O 

10-

£0-

4 0 -

3 0 -

60-

y . 
18 o 

S O /CI 

ZBC. 

ML 

CH 

CH 

CH 

CH 

SOIL DESCRIPTION 
GROUP NAME 

Unified Soil Classification, U.S.B.R. 
Earth Monual 2nd Edition 1966 

SILT SOIL, low plosticity, clayey 
D a r k brown to grey.Calcareous 
Lime pockets. 
CLAY SOIL,high p last ic i ty , 
v e r y s i l t y - calcareous. 
Occasional sand grains. 
Root tubes -upto I mm. 
L i g h t b r o w n . 

CLAY SOIL , h igh plast ic i ty , 
silty. M o t t l e d g r e y - y e l l o w 
brown. 

C a l c a r e o u s s i l t in brown 
p a t c h e s a n d a f e w lime 
n o d u l e s u p t o 3 m m . 

t • > SAN D,excess clay fines g r a d e s 

to high plasticity c lay -sand^ 

Silt in p o c k e t s up to 5mm. 

• ( • A n g u l a r g r a v e l fragments 
u p to icm. 

C L A Y SOIL, high plasticity, 
Silty and w I t h a f e w *ondy 
bands . 
M o t t l e d g r e y to ye l low 

' b r o w n . _ 

Non-Calcareous. 
Silty. 5 o f t b a n d : 

End of h o l e 61-5 f t . 

FIELD TEST DATA 

BLOWS' 
PER FOOT 

20 40 60 80 

SOILTEST 
P'TR'METER 

Un i t s * 
' t B- 4 

<0 
Blows 

gglusiM* 

Si 

TYPE OF SAMPLE 

A jjfioe (SA) 
D ' - (SD) 
E » (SE) G " (SG) Sealed Tube -A Shoe -SAL I Standard Pene- K trotlon Test-SPT" 

Water ,, level, ->, (date) I. 
WC»I Water'cut • 

CONSISTENCY 
t Clays) vs:— Very Soft S —Soft F — Firm St. _ Stiff V.St.—Very Stiff H. —.Hard 

COMPACTNESS 
f Silts) Ls— Loose MC —Moderately Compact C — Compact . VC-Very Compact 

RELATIVE 
DENSITY (Sondsj 
VL —Very Loose L — Loose MD-Medium Dense D — Dense VD — Very Dense These volues refer to cloy soils only and provide an indication of their. consistency,• 

MOISTURE 
CONTENT 

H —Humid • D — Domp M — Moist W —Wet S — Saturated LL — Liquid Limit PL—̂  Plostlc Limit 

ENGINEERING GEOLOGY' SECTION 

DRILL No. . 2..A- . 
TYPE . D M s o b . DRILLER A.STURAK START. I0DEC70 FINISH. 1.1 OCC.TO. 

LOGGED BY 

H . D I X O N 
DATE' 22' . o e c 70 

TRACED I I M B 
CHECKED . L .V . * . 

SHEET ./'.OF / DRG 
. No : S 9 I I 5 H a 6 

P F N? S6G7G fM By, ii-Wffit Vfjfc 
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D E P A R T M E N T OF M I N E S • S O U T H A U S T R A L I A 

PROJECT A S C O T P A R K LOG OR, CABLE TOOL HOLE 
R A I L W A Y B R I D G E S . > S E C T I O N R A I L W A Y R E S E R V E 

FEATURE M A R I O N . R O A 6 B R I D G E H U N D R E D A O E L A I D E . . 

L O C A T I O N. Adjacent to troc^ W aide level cro»sing^ooRDS . , 

H O L E C H Z 

SERIAL No. 

R.L. Surfoce. 

R.L.Collor . 

Datum. 

GEOLOGICAL NOTES 
A N D C L A S S I F I C A T I O N 

•t v 
uk 
C • 

9 > 0 
l . « 

° h UJ L _ 
•5 e 2 o O 
U. 4-

gx'V 

25] S|x5 
3> V 

•V ! 

T Y P E OF SAMPLE 

M O D E R N fipenvniih orange Clay FIU- > embanKment. 
g j ^ w SMtjj organic topsoll. 
£ o o b 
O tag 3 
2 ftg 

Silt is mica and limonite or manganese oxide patches up f» 3mm. 

Sand and grovel is a n g u l a r quartx and rocK fragments > Gravel band 

Silt is chalky lime dissentinatad and in packet* up to 2 cm. 

' Cravals an*'angular 
calcrete. 

l a n d ' S f i n e q u a r t s 

Silt is mica? 

S a n d i s j u b r a u n d e d t o 
a n g u l a r q u a r t * . G r a v e l 
>S a n g u l a r r a c k f r a g m e n t s . 

-i & a» a 

"JBL=. 

to -

to-

30-

+o-

m 
M 

so— 

u 
H 

O 13 m 
a v 

SOIL DESCRIPTION 

GROUP NAME 

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

CL 
M L 

CM 

CN 

L/ S 
C L A Y S O I L h i g h p l a s t i c i t y , ' 

SC 

CH 

CN 

CLAY SOIL, silty.low plasticity. few angular gravelS up to d-cm. 
SILT 501L, lew plasticity-block. 
CLAY SOIU, high plasticity , red brown. Root tubes up •fo I mm. 

CLAY SOIL . high plasticity. OarK red brown with, mi nor light brown stre«K6-
M i n e r s i l t . 

Root tubes open up to 2mm. 

SOndt̂ , to SAMO, excexrclay -Tints 
SAND, excess clay f ines, 
d a r k r e d b r a w n . G r a i n s O f t o lam, 

s ^ B o n d s o f grorel u p t o 4 cm. y 

CLAY SOIL, high p/osticitu silty Grey wvi'th rod brown mottling. 

Few gravels uptia 0-5cm. 
C a l c a r e o u s . 

Joints dip 40* 50%polished. 
CLAY SOIU, high plasticity, 
si l t t^some f ine Sand-

^Minor sond. 
Light grey - r ed brown 
mottling. 

SAND,excess c l a y f i n e * , 5 a n d ^ 
g r a i n s m a i n l y o * - 1 m m . R e d b r o w n 
l i g h t g r e y mottled. GraveJs ftj f c m . 

F IELD 'TEST D A T A 

BLOWS 
PER FOOT 

20 40 60' 80 

SOILTEST 
P'TR'METER ' 

U n i t s * U ?1 

<A 

V> 

id u. 

24 

eiovys 

E n d . o f h a l e 6 1 - 6 f t . 

21 SLOW? 

A ^ioe (SA) 

0 » (SO) 
E « (SE) 

G • » (SG) 
Sealed Tube-

A Shoe -SAL I 
Standard Pens- | 
trotion Test-SPT° 

'vO 
iO 1 at c 

C O N S I S T E N C Y 
. (Clavs) 

C O M P A C T N E S S 
rsnts) 

R E L A T I V E 
D E N S I T Y (Sands) 

M O I S T U R E 
• C O N T E N T 

«l I 0 
l> VS. —Very Soft Ls— Loose : VL —Very Loose H — Humid 

Water S — Soft MC —Moderately L — Loose D — Damp 
levet - J F — Firm Compact MD-Medium * M — Moist 

(date) 1 S,. _ Stiff C — Compact Dense W — W e t 

Woter cut 
1 V.St.—Very Stiff V C - V e r y D — Dense S — Saturated . 

Woter cut I H. — Hard , Compact VD — Very Dense LL — Liquid Limit Woter cut 1 These volues refer . to cloy soils only ond 
provide an indication of their consistency. 

PL—Plostlc Limit 

E N G I N E E R I N G GEOLOGY: S E C T I O N 

DRILL No. . 2 4 
TYPE . 0 M 5 0 0 
DRILLER A . S T U A A K . 
START . IS O U C T O 
FINISH. I 6 D G C T O 

LOGGED BY 

H.OIXOM 
DATE' 2 2 D E C T O 
TRACED J . M . 0 . . . 
CHECKED . L . V . W . . 

SHEET 7 , OF/ D R G 
No. S 9 1 ) 6 Ho 6 

P F M ? S G G 7 G M B 
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PROJECT A S C O T . PARK. 

. RAILWAY BRIDGES 
FEATURE M A R I O N ROAO BRIDGE 
L O C A T I O N . Adjacent to t rack, E. tide of level crossing 

D E P A R T M E N T OF M I N E S • S O U T H A U S T R A L I A 

LOG OF CABLE TOOL HOLE 
S E C T I O N RAILWAY RESERVE 
H U N D R E D . ADELAIDE 
CO-ORDS . . - . 

HOLE CH 3 
SERIAL No. 

R.L. Surface. 

R.L.Collar . 

Dotunv 

GEOLOGICAL NOTES 
A N D C L A S S I F I C A T I O N 

0» « 
C 
V 

> 
2 OJ 
-a 

2 2 § 
UIO a r u 
ui*Z c 

% o 

U o: a» u < o . 0 5 o 

la 

3> 
"3 
•o a> 

Vegetation roots 

Numerous tubes to 3mm. 
diameter, mainly I ess than 
Ifflni.- decreasing 
with depth. 
Percentage lime 
decreases with depth 

Sand is mainly rounded 
quartz grains, few 
lime -fragments and 
mica f lakes. 
Gravel IS slate,qaarizlt^ 
quartz. " 

Lime in silt Sizes, 
disseminated and In 
veins to Irani, and V 
patches. 

No lime present 

o 2 
Becoming sandy 

10-
* 

V/ 

0 e 

/// 
0 

/// 

20-

3 0 -

4 0 -

50 

60 

u 
18 o 

C L 
t0H 

o — 
• o tH p — EH SC 

_ « > . 

l?o 
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SOIL DESCRIPTION 

GROUP NAME 

Unified Soil Classification, U.S.B.R. 
Earth Manuol 2nd Edition 1966 

CH 

5C 

;H 

CLAY SOIL, low plasticity,red 
brown, limy. Fevv angular grovel 
fragments to 4 cm 
SILT SOIL, high plasticity, 
block o r g a n i c , l imy. 
CLAY SOIL, high plasticity, 
r e d b r o w n ' t o w h i t e (l imy). 
Lime in silf sizes and cemented 
nodules to (cm s ize . -
Granular structure. 

SAND, excess clay fines, r e d 
brown, mainly coarse grained, 
up to Imm. 
GRAVEL, poorly graded^rounded, 
gravel-sand mixture.tolOcmji'M 
in CLAY SOIL,high plasticity, 

\red b r o w n m a t r i x -

OB' 
4c 

SAND, excess clay fines CCLAY 
SOIL ,h igh p l a s t i c i t y ) - u p to 

Q% clay, red brown. 

r 
t 
CLAY SOIL, high plasticity, 
limy. Grey to red brown 
mottled. 

^GRAVEL poorly graded rounded 
gravel-sand mixture to 2 cm, in 
var iable clay mat r ix . 

End of hole 6 0 f t . 

Note Continuous Sealed tubes 
taken to 27'5'ft. Samples 
logged are from shoes 
only. 

FIELD- TEST D A T A 

BLQ.WS 
PER FOOT 

20 40 60 80 

SOILTEST 
P'TR'METER 

U n i t s * 

i z 

V) 

22Bloyvs 

I2BOW 

flSlov. 

22 

TYPE OF SAMPLE 

A * o e (SA) W , 

G - (SG) 
Sealed Tube -

A Shoe -SAL 
Standard Pene-
tration Test-SPT 

Woter p. level, -* • 
(dato) • 

W C » f i 
Water cu tH 

C O N S I S T E N C Y (COYS) C O M P A C T N E S S 
' Silts) VS. — Very .Soft L«— Loose VL — Very Loose 

S —Soft M C — Moderately L —Loose 
F — Firm Compact MD-Medium 

St. Stiff C — Compoct , Dense 
V.St .—Very St i f f V C - V e r y D —Dense 
H. — Hord • Compoct. VP — Very Dense 

^ These values refer- to cloy soils only and 
• provide on indication of their consistency. 

R E L A T I V E 
D E N S I T Y (Sonds) 

M O I S T U R E 
C O N T E N T 

H — Humid 
D — Damp 
M — Moist 
w — w e t 
S — Saturotad 
LL — Liquid Limit 
PL—Plostlc Limit 

E N G I N E E R I N G GEOLOGY , S E C T I O N 

DRILL No. . 2 3 . 

TYPE . D M 5 0 0 
DRILLER A . S R U « A K 
START. 1 4 J A N 71 . 
FINISH. IQJAM 71 

LOGGED BY W.R.RBOUCAUT 
6AT6 20JAN7I 
TRACED J.MJB. • 
CHECKED I.V.W., 

S H E E T / ^ / . ™ $ 9 / 5 4 H q 6 

PF S667G M B 



D E P A R T M E N T OF M I N E S • S O U T H A U S T R A L I A 

PROJECT ASCOT PARK LOG OF CABLE TOOL HOLE 
XA/lWAY BX/D6E S E C T I O N XA/LWAY X6SEKVE 

FEATURE . OAH/f . GOAD BRIDGE H U N D R E D 4P£LA/DE . 
L O C A T I O N . Aefface/tf to tracks, $W corner of6r/ctge C O O R D S . . . . . 

HOLE | CH 4 
SERIAL NO. 

R.L. Surfoce.! . I 
R.L. Col lor . j 

Datum. I 

GEOLOGICAL N O T E S . 
A N D C L A S S I F I C A T I O N 

fc 
u 

9 : 0 D m O 5 a. 5 
SOIL DESCRIPTION 

GROUP NAME 

Unified Soil Clossificction, U.S.B.R. Earth Manual 2nd trillion I96<5 

FIELD ,TEST D A T A 

BLOWS 
PER FOOT 20 40 «0 80 

SOILTEST 
P'TR'METER Unltf* 2 3 4 

TopSO// Grave/ anc/ fane/ IS ooa/4 
_ shale, Sandffotte * fturtterwjf 

plant. roots A becoming 
riche* in' lima to 5 ft. 

\ 

^ Numerous plant tutufeS-
decayed roofs up h 

^ /mm. f'n 6fie. Amount 
^ of /tine o/ecreagmj to 
^none a/ 22 ft. 

X : 20 

§ >. Become* //mey 

* * <5 I 
* s ^ _ ^ Sand f'f rounded 
Jj ^ K . auartz ara'ms and, 

/Met s//me/oar//cks 

J*** 

30 

Sand IS ma/'n/y 
rounded avartz grains 
* tn/ca /Mas up A 0-s**. 
Gnar*/ /> s/aAs Quartzfk 
fvofdr s. corAmn. 

40 

si. 

CH 

City So/L. ftigj, plasticity, reddish 
green &ro*/n, disseminated //me 
f'n Sit/ size par/ic/es, decerning 
tighter co/ored tvi/k dep/h 
•fo Jfcyis/t • 6rown. 
Lime /'s cemented in Some 
nodu/es qp /*> 2 cm. /n d/ameter 
Prismatic structure. 
C/ay kas deretoped mof/ted 
red S grey appearance. 

C> SC 

CH 

CH, 
'SC 

SC/ 
'tH 

a • < r o-

CH 

CI AY, SO!I hiqh plasticity wi/k 
up to ZoV. //£« grained SAND 

O- 5 mm. in diarn 

n-ems-w^M 

CLAf So,L ^igh plasticity Some Hath 
plant roots up to 2 *wr, /h Size. 
Xed r grey mo////na wi/ft wAi/e 

//mey patches. fey 
CIA V SOIL high plasticity with 
up to 2o7. SAND grains. 
SAf/O excess, clayey fines up 

to 3oV. c/av d*AV£i, fiporty Wraded rauhded 
ararey sand m/xrt/re /» /O cms 
* tin S/ze tn CCAY SOIL 

I p/asticity matt 
CLAY SOIL. high p/asf/c/ty 
arey • nro///ina - Some //mey 

. pa/chef. 

7tr/x.~/ I 
f/c/ty- /fed 

V , F 

N 4 

m 

MD 

lOJSi 

ZOB/ows 

77, 

Snd o/ Ao/e 5/ £ / / 

t/ore:- &m//*i/cvs seo/ecf 
fu6et taken to 3o ft. 

'. Samfltss j/effect ore 
from skoes e/tty. 

TYPE OF SAMPLE 

A tfwe (SA) 

D' " (SD) 

E « (SE) 

G . " (SG) 
Seoled Tube -

A Shoe -SAL 
Standard Pene-
trotion Test-SPT 

Woter ^ 
leve^ - » , 

(date) I 

W C > | 
Water c u t ! 

C O N S I S T E N C Y 
(Clays) 

C O M P A C T N E S S f Silt? I 
VS.— Very Soft 
S —Soft 
F — Firm' 
St. — Stiff 
V.St .—Very Stiff 
H. — Hord 

Ls—Loose 
M C — Moderately 

Compact 
C — Compact 
V C - V e r y 

Compact 

R E L A T I V E 
D E N S I T Y (Sonds) 
VL — Very Loose 
I Loose 

MD-Medium -
Dense 

D — Dense 
VD — Very Dense 

These values refer to clay soils only and 
provide on Indication of their consistency. 

M O I S T U R E 
. C O N T E N T E N G I N E E R I N G GEOLOGY I S E C T I O N 

H — Humid 
D — Damp 
M — Moist 
W — W e t 
S — Saturated 
LL -r- Liquid Limit 
PL—Plastic Limit 

DRILL No. 2 3 . 
TYPE . P M $00 
DRILLER A . S T O R A K . 
START . £ daft 7f. 
FINISH . /£• fiei. 7/- CHECKED. 
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B. d. Atom 's 
DATE 22 »d/irt 7/. 
TRACED A. ^ 6. 
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APPENDIX 
LOGS OP CABLE TOOL HOLES AND EXPLANATORY NOTES 

NOTES ON DRILLING PROCEDURES 

Equipment 

The drilling is carried out with a ca"ble tool drilling 
plant using sampling tubes attached, through a vacuum head, to 
the sampling tools (Figs. 1 and 2). 

Sampling Procedures 
SoAa Samples 

To obtain, for logging purposes, an almost continuous 
series of samples, with a relatively small amount of sample dis-
turbance, SA type samples are taken, These are obtained by driving 
an "S" tube, fitted with a Mark A shoe (Pig0 2), into the material to be sampledo 

The assembly is lowered carefully to the bottom 
the hole, and the tube driven exactly 1 #6ot, and the number of 
blows required for the 1 foot of penetration recorded0 

The sample9 or corep is extruded from the sampling tube using an hydraulic ragi. The extruded core is sealed in a 
labelled plastic bag and stored in a core box (Fig. 3). 

.The hole is reamed with a "D" or "Ecc shoe (Pig. 2) 
and then the next sample is taken, using the same procedure as 
above. Thus the hole proceeds by alternate sampling, reaming 
(and where required, casing) operations, and the samples form a 
continuous record of the materials penetrated except for a few 
inches which may be .lost between samples during reaming operations,. 

> SA sampling equipment is a composite sampler for 
simple class sampling. Details are as followa;-

"S" SERIES CUTTING SHOES 
MARK FEATURES ' USES 

A Inside clearance Continuous open-tube sampling in 
Area Ratio 33$« strong soils, in which it causes 

little deformation. Samples ex-
truded and used for logging pur-
poses. Hole is reamed after each 
sample. 

D Shoe belled out to Continuous open tube sampling 
i4-/29/32 in0 (just where considerable deformation 
greater than outside of sample is permissible. Essen-
diaG of vacuum head) tially self-reaming0 
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MARK FEATURES USES 

E Shoe helled out to 
5 7/16 in. (just 
less than internal 
dia. of 6 in casing) 

Cleaning hole and reaming out hole0 

Sealed Tube 

Sealed tube samples, for laboratory testing, are taken 
at various intervals during drillingo These are obtained by 
driving an "L" type sampling tube with a Mark B cutting shoe (Figo 
U)a distance of 1 foot into the material to be sampled» 

Before the sample is taken the hole is cleaned out to 
the depth specified? The hole is not reamed or cased for at least 
1 foot from the bottoms, however9 because these operations can cause 
considerable disturbance in the soil below» The sampling assembly 
is lowered carefully to the bottom of the hole, the sampling tube 
driven exactly 1 foot, and the number of blows recorded, 

"The sample is sealed in the tube by inserting in each 
end, plastic seals with rubber sealing rings, and the tube is;*ifcEen 
labelled and stored in a Laboratory Sample Boxe 

LB sampling equipment is a composite sampler for ob-
taining samples with the least possible disturbance. Details 
are as follows: 
Sampler tube 
"L" type 

Mark B shoe 

-ASSAB tube cadmium plated 
U.016 in IoD« 
I4..282 in 00D0 

ASSAB tube, heat-treated, cadmium plated 
Area ratio 15$ 
Inside clearance •= a&H O 
Outside, clearance - ni^ 
Cutting edge angle. - 7 

Standard Penetration Test 

The Standard Penetration Test (Terzaghi et al 19*4-8) 
is: used to test the in-situ density of sands and to give an 
indication of the consistency of clays, and compactness of silts0 However the test results can be affected by several geological 
factors such as d e g r e e of cementation, and size and shape of grainso 
These factors should be taken into account in interpretation of 
results o 

The equipment is illustrated in F i g o 5 and consists 
of a 2in. diameter, sampling spoon (tube) and a hammer of stan-
dard-, weight (II4-O lbs) „ 
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With the equipment assembled as in Fig„ 5 the hammer 
is allowed to fall on to the drill rods until the samplingdioe 
has penetrated 6 in. into the 6oil„ 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 
imaterials 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 (U.S. Dept. of Interior, Bureau of Reclamation 
1966) as shown on Figure 6. 

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

Geological age ) 
Soil unit name ) Printed vertically 

o....o.oType of material j 
o o «.o o o.Mineral composition 
o. o. o.. <,Grain shape 
0000000 ©Cementation 
o.. o o o o oOrganie materials 

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

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. This 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 histogram. The Soiltest Penetrometer only gives true values of 
qu when used in clays in which 0 = 0o 
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DESCRIPTIVE TERMS 
1. CLAY SOILS 

CONSISTENCY 

Very Soft 

Soft 

Firm 

Stiff 

Very Stiff 

SYMBOL 

V«So 

S 

St 

v.st« 

CONSISTENCY 

UTCONFINED 
COMPRESSIVE 
STRENGTH 
(kg/aq® em) 

less than 0o25 

0«25 to 0»5 
i, 

0.5 tO leO 

loO tO 2eO 

2o0 to 4oO 

FIELD TEST N 

Easily penetrated several 2 
inches by fisto 

Easily penetrated several - 2 to 4 
inches by thumb« 

Can be penetrated several 4 to 8 
inohes by thumb with 

moderate efforto 

Readily indented by the 
thumb but penetrated 
only with great effort 

8 to 15 

Readily indented by thumb 15 to 30 nailo 
Hard.. H J over 4-EO Indented with difficulty 30 and 
(Extremely 

stiff) • • I - - - , by thumb nailo over 

Based partly on Terzaghi, K» and Peoko R»B® 1966s Soil Mechanics in Engineer** 
ing Practicej, Wiley ~ New York® 

MOISTURE CONTENT 

MC LL I Moisture C ontent near liquid limit® 
MC < LL t® M less than liquid limit0 
MC > PL 11 01 greater than plastic limit0 
MC = EL Mt II near " " 
MC t>L • II W less or equal to plastic limit® 
MC < EL II 11 less than » M 

uc. .< < PL • M M much less than " w 



2. SILT SOIIS 

COMPACTNESS • SYMBOL N 
Loose 
Moderately compact 
Compact 
Very Compact -

3. SANDS 

Ls 
is 
c 
vc 

0 to 8 
8 to 15 
15 to 30 
greater than 30 

CLASSIFICATION OF SANDS BY STANDARD PENETRATION TEST 

Hie relative density of granular soils has been judged from the 
results of Standard Penetration-Tests carried out by the procedure described 
by Terzaghi and Peck (1948) bearing in mind the limitations of the method as 
discussed by Gibbs and Holtz (1957)® At all times the water in the drill hole 
was kept at the level of surrounding groundwater* 

EFFECT OF OVERBURDEN HTESSURE ON STAND AH) PENETRATION TEST 
/ 

Standard Penetration Test (N) Blows/ft® 
0 t 10 IK 20 2 3 30 40 50 60 JO 80 90 100 110 120 

As proposed by Terzaghi, Ke 
and Peck, RoB« "Soil Mech-
anics. in Engineering Praciio®H_ 
Wileya New York. 

Based on G-ibbs9 HoJa & Holtzs W»&o (1957)! "Research on Determining 
the Density of Sands by Spoon Penetration Testing" VolD I Procu 4th 
Int. Conf« SM & FE, London0 

TERZAGHI, Ke, and PBGKa 1948. 
Wileyo New York. 

REFERENCES 
"Soil Mechanics in Engineering Practice"e 

(JIBBS, HoTo and HOLTZ, WoG., 1957® Research on Determining the Density of 
Sands by Spoon Penetration Testingo Pro©® 4th Inter. Gonfo SM & FE9 
London, Volo 9® 
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SOLID SAMPLE 
; T U B E V 

Material'- Galvanized Steel 

iT" 

1 

MARK A SHOE 
Material5 Aesab. Hollow Bar. ^ 

J 1 

| | MARK D SHOE 
^Material* Assab. Hollow Ban 

-4.2%zi nr 

-4%' in -
•4-7/iGin: 

-̂ -/isin." 
MARK E SHOE 

Material: Assab. Hotlow Bar 

(Copper Basket Retainer) 
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E N G I N E E R I N G G E O L O G Y S E C T I O N SOILS CLASSIFICATION CHART DEPARTMENT OF M INES S O U T H A U S T R A L I A 

C E 
FIELD I D E N T I F I C A T I O N P R O C E D U R E S 

x c l u d i ' n g p a r t i c l e s larger than 0.25 f t . a n d b a s i n g {raci i o r i s on <zsf i m o t c d . v v e i g M s ) 
G R O U P 

S Y M B O L 
GROUP N A M E 

, a n d t y p i c a l m a t e r i a l s 
L A B O R A T O R Y C L A S S I F I C A T I O N C R I T E R I A 

L 
CS 
C D 
L 

co a 

V) 
o tsn 
0) "o V) 

a L. 
ui > 
z -t-

O 
< E 
a 4- CO e> O 

Cfl. Cfl. 
UJ 
(0 o" o 
a < 

in o 
(SI 

c 
o o o 
o sz 

•f- z 

«sJ c 
u 

o -C 
2 +-

GRAVELS 
More than „ 

507-of the ' 
coorse fraction 
is larger than 

2. mm. 
(retafried on 

B.S.7 s i e v e ) 

C L E A N 
G R A V E L S 

L i t t l e or no 
f i n e s 

D I R T Y 

G R A V E L S 
Appreciable 

amount of 
•fines 

. SANDS 
More than 

sot of the 
coarse -fraction 
is smaller 
than 2mm. 
(passing 

&.S.7 s i e v e ) 

CLEAN 
S A N D S 

L i t t le or no 
f i n e s . 

DIRTY 
S A N D S 
Apprec iable 
amount of fines 

and substantial amounts 
of all intermediate particle sijes 

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

Pre dominantly one S!3e, or a range of .s^es, wifh 
Some intermediate si^es missing. 

G P GRAVEL, poorly graded; grovel sand 
mixtures; little or no fines. 

Non-plastic f ines - for identif i cat ion see M L bizlow. G M G R A V E L , e x c e s s s i l t y f ing-S ; p o o r l y graded 
gra v e l - 5 a n d - s i f t m i x t u r e s 

Plastic fines — for identification See C L balow G C G R A V E L , e x c e s s c l a y e y f i n e s ; poorly gradsd 
g r a v e . 1 - - s a n d - c l a y m i x t u r e s 

Wide range in grain si^es. and substantial amounts of 

all intermediate particle sî es 
SW S A N D , wel l graded ; w e l l g raded sands, 

gravelly sands, l i t t l e or no f i n e s . 

Predom fnant ly -one sije or a range of si^es, with some 
intermediate si3es missing. , 

Non plastic fines - for identification see M L below 

S P 

S M 

S A N D , poorly g r a d e d ; poor ly graded sands 
g r a v e l l y s a n d s , l i t t l e - o r 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 
s a n c i - s i l t m i x t u r e s 

P l a s t i c fines - f o r i d e n t i f i c a t i o n sc?e C L b e l o i S C S A N D e x c e s s c l a y e y f i n e s , ; p o o r l y 
g r a d e d s a n d - c l a y m i x t u r e s . 

c a 
-C 

i . 
ta 
o 

cn E 

O 
CO 

V) 

Q 
li 1 4-

n 
< E 
CC M-- CJ 
CD o 

Li 1 
o m 

Li 1 in 
CO z c CO 

Ll a _c o o 
CM 

( O 
o ^: 
2 

F I E L D I N V E S T I G A T I O N P R O C E D U R E S 
o n f r a c t i o n s m a l l e r t h a n 0-4 mm. ( passing B.5.36 s ie ve) 

SILTS 
AND CLAYS 
Liquid l im i t 

less than 
50 

SOIL CAST 
( w e t s o i l ) 

F o r m s fragile c a s t 
C r a c k s f o r m w h e n 
fcneoded w h i l e m o i s t 

Cast maybe handled free-
iy without breaking. Can be 
kneaded rno'ist w i thout 
c r a c k i n g . M a t e r i a l a d -
h e r a s to t h e h a n d . 

S I L T S 
AND CLAYS 

Liquid l imit 
more t h a n 

5 0 

HIGHLY ORGANIC SOILS 

Cas t f r a g i l e to Cohesive 
m a t e r i a l w i l l adhere 

somewhat to the h a n d . 

Modera te l y plast ic a n d 
cohes ive- Woter-ial 
a d h e r e s s o m e w h a t to the 
h a n d 

SOIL THREAD 

T h i c k c rumbly 
th read ; easily broken 

T h r e a d con.be-
poin+ed as f i n e as 
a lead p e n c i l , bu t 
i s f r a g i le . 

Soft, weak thread. 

Weak to m e d i u m 
t h r e a d . M a y be 
C r u m b l y . 

Very p l a s t i c and c o h e s -
ive Mate r ia l very s t i c k y 
to the h a n d . Greasy to 
t o touch-

Very t o u g h th read 
Can be r o l l e d to 
a p i n p o i n t -

P last ic and c o h e s i v e . 
F e e l s s l i g h t l y s p o n g y 
G r e a s y to t o u c h . 

Weak to m e d i u m 
t h r a a d . O f t e n , 
S o f t and f i b r o u s 

S H I N E 

Mone to 
v e r y d u II 

Moderate 

N o n e t o 
v e r y d u l l 

DILATANCY 

Distinct 

N o n e t o slight 

ODOUR 

N o t 
s i g n i f i c a n t 

Not 
s i g n i f i c a n t 

S l i g h t t o 
i d i s t i n c t 

Dull 

Very glossy 

Moderate 
to very 
g lossy 

i Decayed 
' O r " j o m ' C 

maiter 

Mone t o 
Sl i g h t 

None 

None 

Not 
S ign ! Ficant 

S t r o n g 
ea r t h y . 

Decayed 
organic 

m a t t e r 

GROUP 
SYMBOL 

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

DRY STRENGTH 

N o n e t o 
s i i g h t 

M L 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 f ine si l ty or clayey s a n d s , roc k f lour. 

Moderate C L C L A Y S O I L , l o w p l a s t i c i t y ; i n o r g a n i c c l a y s of low 
t o m e d i u m p l a s t i c i t y , g r a v e l l y c l a y s , s a n d y c l a y s 
S i l t y c l a y s , l e a n c l a y s 

Low O L ORGANIC SOIL low plost ici ty ; organic silts 
and silt clays of low plasticity 

Modera te 
Powderedsoil 
feels floury 

M H S I L T S O I L , h i g h p l a s t i c i t y ; i n o r g a n i c s i l t s , 
m i c a c e o u s o r d ia tomaceo i f i f i ne s a n d y o r s i l t y -soi js 
e l a s t i c s i l t s . , 

High to very 
high. Cannot be 
powdered by 
f inger pressure 

CH 
CLAY SOI L , h igh plasticity ; inorganic clays 
of h igh p l a s t i c i t y , f o t c l a y s 

C 
o 

+-
o 
o 

C*-

o 
t/) 

X 
u-

c 

TJ 

"O 
CJ 
V) 

.o 

L d 
> 

a 
z> 
o 

ui 
N 
</> 

< 
Ct 
\D 

Moderate to high. 
Powdered so i l 
may be f i b rous . 

O H 
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 h igh p l a s t i c i t y . 

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 f i b r o u s t e x t u r e . P+ 

P E A T Y S O I L ; P e a t a n d o t h e r h i 5 h l y 
o r g a n i c S o i l s . 

J) 
V) 
O 
_Q 
c v; 
° £ 

-a 3 
cj — £ ° 
l/> </i 
</> O 
a u V) u 
j/) c 

o C 

o 
"S « 

^ i a a 

ill"" 
i/1 V) 

<s> 

o 
-Q 
E >-
w 

CM &< 
tfl 

Ci) 
tfl 
o u 

p- O P C3 uJ 

olb U 

a -t-
u c on tj 
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L a . o 
O LK 
o . o 

tj "O 
L. 
o 

CD 

in ^ 
c c 
O 0 

X X •+- +-

<s o 
-J 5 

o 

it) 

c _ Greater t h a n 4 
- D i o 

Cc = B e t w e e n one a n d 3 D'.c. DfaO 

Not m e e t i n g all g r a d a t i o n r e q u i r e m e n t s f o r GVV 

A t t e r b e r g l i m i t s b e l o w "A" l ine 

or P I l e s s t h a n 4 

A t f e r b e r g l i m i t s a b o v e ' A ' l i n e 

w i t h P I g r e a t e r t h a n 7 

A b o v e "A" l ine w i t h P I 

b e t w e e n 4 a n d 7 ore 

b o r d e r l i n e c a s e s re quir-

ing 'use o f dua l symbols 

* s f o G r e a t e r t h a n G 
Cc = (El!?^1 B e t w e e n one a n d 3 

D i o * . 0 e a 

-

N o t m e e t i n g o i l g r a d a t i o n r e q u i r e m e n t s f o r S W 

A t t e r b e r g l i m i t s b e l o w "A" l i n e 

or P I l e s s f h a n 4 

A t t e r b e r g l imi ts above "A" l ine 
w i t h P I g r e a t e r t h a n 7 

Above "A" line w i t h P I 

between 4 o n d 7 a r e 

border l ine cases r e q u i r -

ing use of dual sy m bols 

3 10 " 20 30 i-0 50 60 
L I Q U I D L I M I T 

P L A S T I C I T Y C H A R T 
FOR L A B O R A T O R Y C L A S S I F I C A T I O N OF F I N E G R A I N E D SOILS 

N O T E •• B O U N D A R Y C L A S S I F I C A T I O N S = S o i l s p o s s e s s i n g c h a r o c t e r i s t i c s of t w o g r o u p s a r e s h o w n a s a c o m b i n a t i o n o f t w o 
g r o u p s y m b o l s , e . g . G W - G C , w e l l g r a d e d g r a v e l w i t h c l a y b i n d e r . 

ft! 

£4-24-6 
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