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FOUNDATION INVESTIGATIONS
‘DESIGN STAGE
Client: South Australian Railways

SUMMARY AND CONCLUSIONS

Two cable-tool holes (CH.1 is 70 ft. deep, CH.2 is 60 ft. deep)
on the site of the proposed railway bridge and road excavation at Croydon,
passed through a horizontal succession of sediments consisting of 5 to 7 ft.
of top soil (mainly dense SAND and.very'stiff CLAY SOIL®) overlying soils of
the Hindmarsh Clay Pormation. This coasists of stiff io very stiff CLAY SOIL
of high plasticity above the wator table, while below the water table the
sandy CLAY SOIL is oftén at a moisture content ggeater than plastic limit,
soft to‘stiff, and of medium plasticity. There are also lenticular layers of
medium denso to dense SAND and GRAVEL layers.

The regional groundwater as measured during the summer months is
32 feet below ground surface. |

There does not appear to be any contifnuous strong horizon on which
piles of piers could be founded. It would be advisable that any foundations
should be constructed in the stronger clays above the water table (32 ft.),
proferably no deepér than 20‘ft.,'in preference to the softer almost saturated
- sandy cl#ys below the watey table. These clays only‘bccome stronger again at a

depth of 50 (hole CH.2) to 65 f£t. (hole CH.1).

R O Vv P Ny

* These terms are defined in Appendix A.



‘If piles are considered a programme of test piles may be

necessary to determine the depth at which refusal would occur.

INTRODUCTION

In a letter dated 30th September, 1970, the South Australian
Ralilways asked the Department of Mines to doternine soil characteristics at
the South Road level crossing, Croydon, in ordér to decide on foundation
defails for the bridge? ‘

Two exﬁloratory cable-tool drill holes werc proposed, (Pig. 1),
with depths of the holes to be from 40ft. to 60ft. depending on the type of
material encountered, | »

Hole CH.1 was drilled from the 8 to 30 of March, 1971, to a
depth of 70 ft. ‘

Hole CH.2 was drilled from the 25th February, 1971 to 1st March,
1971, to aldepth of 60.5 ft.

Continuous sealed tube samples were taken to a depth of 30 ft. and
then every 10 ft. or at change of material. Standard penetration tests were
carried out every 10 ft. and immediately sandy material was encountered, thonce
cvery 5 £t. in sandy material; Open tube samples were taken throughout the
remainder of the hole. The scaled tube samples were sent for testing at the

University.Soil Laboratory.
REGIONAL GEOLOGY

| According to the Adelaide Geological sheet, (Thomson 1969) the
proposcd bridge is situated just to the west, i.e. on the downthrow side, of the
Para fault. Deposition of the Hindmarsh Clay was tectonicélly controlled by
A_movcments along the fault, so that a large thickness of this clay (about 100 ft.

was deposited on the downthrow side and only 20ft. or so on the uplifted side.



The Para Pault Block is oﬁe'of a number of elongate, faulted crustal blocks
that make up the Mt. Lofty Ranges. The surface exposures in the area are

depignated Pleistocene to Recent alluvial clays and sénds.

| SITE GEOLOGIY
- Topography and Geology

The site is flat and grass covered with no rock outcrops. Hole
CH;I is located on a grassy area between the railway line and a galvaniséd
iron fence. Hole CH.2 is located on a grassy area between the railway line
and a sealed road. Geological observations aﬁé limited to the drill cores.
which are logged as shown in Appendix A, and then summarized in Table 1, and
on PFigure 2. | ‘

Tﬁe sequence of strata (TheAHindmnrﬁh Clay) below the top soil is
essentially horizontal, and consists of sediments laid down under lacustrine
to fluvial conditions and consists of mainly high plasticity mottled red-brown

and groy @dlays with lenticular sand and gravel layers.
Groundwater

" Water was cut at 32 ft. depth, in sandy layers of the Hindmarsh Clay,
in both holes. The static water level is also 32 f£t. below the surface in
both holes, asumeasured during thé_summer months. This level can be expected

to rise during the winter months.

DISCUSSION

The clays of the Hindmarsh Clay are usually strong soils (very
stiff) at a wmoisturs content less than plastic limit. However at this

locality the clays are stiff to very stiff only to a dopth of about 30 ft.



TABLE I

Depth }tratigmphﬁ: ENGENEERING PROPERTIES
Hole| ° in £t. | Thicknes Units ' Litholopgy Deseription Consistenty etc. lloisture content
' : Jie.) o
CH.1 0t 8 8 Topsoil Sand and elay with SAND (Sif), cxcess Sand is loese to Sand is bumid.
: modern soil profils, silty fines, plus nediun dense. Clay is less
.2 0to b 6 calearcous in places red-brown CLAY SOIL Clay is hard to than plastic
also some sand and (€1) high plasti- very stiff. timie.
gravel patches. city.
CH.1 8 to 36 28  [Hindmarsh Clsy with quartz and CLAY SOIL {CH) kigh Clay is stiff to Clay is loss than
Clay mica sand with grains | plasticity, mottled very stiff, but plastic linit,
0.5 a» in diameter. red-brovn and grey woaker below 32ft. | bLut greater thon
.2 6 to 36.5 30.5 with up to 40% depth. Sand is equal to plastic
’ SAKD vith clay fines, | dense. linit below 32ft.
and poorly graded. depth. Sand is
moist to saturatcc
Gi.1{ 35 to 70 34 sh Quartz and mica sand, SAND (SC) cxcess elay | Sand is medium Sand and gravel
cia.2! 36.5 to 60.5 " Clay grains 0.5 om in fines with CLAY dense to dense. is wet to satu-
* * * diam., with clay and S01L (CH), high plas- | Clay is soft to rated. Clay is
{ also gravels up to ticity. GRAVEL (€C) very stiff. graater than or
{ Zcms. in diam. with excess clay fines. equal to plastic
Sand and gravel layers 1imit., Some layer:
are fron 3 to 10ft. of clay arc less
thick. than the plastic
1limit.




B

Y
At 32 ft, the water table is cut and bglow this depth the clays range frem
soft t6 very stiff with numerous sand and gravel layers which are saturated.
. The sand and gravel layers are lenticular and not-feadily correlated‘betwgen
the two holes (Pig. 2). At g depth of 65 £t. in hole CH.1 and 50 ft. in
“hole CH.2 a very stiff clay is encountered. There is no indication whether

these stronger clays persist below a depth of 70 feet (botton of hole CH.2).

e

~ B3J. MORRIS
BJM:FdeA GEOLGGIST
4.5.71

GINEERING GEOLOGY SECTION

TH?MSON, B.P., 1969. Adelaide Sheet, Geol. Atlas of S.Aust. 1:250,000
series, Geol. Surv., S.Aust.
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. APPENDIX A

. Logs of cable-tool holes, CH.1, CH.2, and
', .. explanatory nctes.
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o - DEPARTMENT OF MINES - SOUTH AUSTRALIA T [ JoH /
PROJECT . . RA/UWAY = BRIDGE . LOG OF CABLE TOOL HOLE ‘
CI?OVD&A( o SECTION ,«?o/_/wa)f App’fe;re SERIAL No.

FEATURE . SOUTH ROAD BRIDGE . . . . wunoreo. Yatala :LLCs:I:ce . :: ’:.
Location. ddjacent fo Frack NE corner of Bredge. ooros ... Lo . ‘

FIELD TEST DATA

BLOWS SOILTEST [
PER FOOT [|PTRMETER!
- Units 3¢

©20 40 60.80 { 1 7 3 4

.

8.

SOIL  DESCRIPTION
GROUP NAME

ot

w

+ Unified Soil Classificction, U.SB.R. ]2
Earth Manua! 2nd  Edition 1966 z

GEOLOGICAL NOTES
AND CLASSIFICATION

(FEET)

DEPTH®
GROUP
SYMBOL

2AOISTURE
CONTENT
Compet, Dens'y| -

RL.
GRAPHIC

S Frm 7 SITE 0T I
L2175 Sand roundsd guar’s 1o0.% |SM i%"ﬁfl%@:ffz,ﬁ?:ﬁﬁ’;éZfé%%f# '
Jrain€ plus siff 5ize firme — \“Narmarous _olanf rogiat
’ il R A SAND excess clay frmes (0-5mn) plus
prif A ?”‘Z? ] CLAY S0 bigh plasticily red’ é--wm
. % 7 ﬂ/uslzpa id with  some aravel fragment of guartz
Y of 5i/F s120 Mimra. g 79 /;
Qosor/ . (2mm)nearFop, Murmrerows plan. Yuberles
| g CLAY SoIL high plastcily with op
rounded guarfe| #—' B Yo 10Y finé jf’z}'nad Jaﬁ/ partrcles
J ’7/-”’ ’f;“' Hakes 3. L. ard mrca //aéet_ Numrerous /0/0”/
& limoniie {.7° Yvbulas Mottfed red brown color,

grarms. Neo fime . Yoo A priématre strvcture #7¢ar fop

.
~ |[Consistency

x

or-®
ey
[
™=

~ —

. W Ay ot high plasticity, glassy
rounded guorly | - . CHy | Surdaee , mottled raa/éf'awrr £ grey.
grains and . 5\ SAND excess clay firres makes
mica flakes fo | T | | 4o aboud Y of sample.
O Smm m size | T~ | Mumerouws plant Fubules Yo
: . 1- - Imm i SiZe

v
-

RECENT

Hindrmarsh Cloy

sandy /oy

AS'a/zaj/ 'Z jf-aq'c/ /C'ﬂ.s"cs

S5AND excess cl/ay finas W2z i

2S |\ CLAY Soit, high plasticily both i
aboul ¢é‘,g77 oroportion,

CLAY s0iL  high plastiiily moftled

red brown K grey, elossy surface
SANO excess clay fimes 7 °

V4

s wr¥

s
7

PLE/STOCENE  TD

SANO excess cloy fimes, ,owr/}'m-/aa'
GRAVEL excess clay Jimés occurs
v Fop 2 feef oar{v raded
“gravel . sapd.- 'c/a,;r m/'x?gre. Grains
CH Vroundsd & wo K Zecm, 1y 528
Wottled +ed brovem fo yellow

T LAY ST Frigh Blast ety Teis rad
el hid 60'0-}/,0‘_7'(/;/’!5’ Sarsaed wi /o% samd

e
\Q

Sand ;ro/./»‘, rounded
- guArPz £ misca flakes,

Grave! 16 rovrnded |.
guarfz & g/xar/zi/a.

sleo
i R}

]
PR ] “ .
+

So]

Mot oty

1+ E SAND excess clay fines k rly

_l ;a_‘ oo _55 Sorleq /-diﬁr a,a):‘-/ Inm’ /':0;124,44/
' VL2 icH |(clay son bugh plasticily glossy
2l 1 -7 Surfoce, mo¥fled red brown - grey.

ST

NN

CLAY 501 + hugh plastlic ity mortld
C/{ red Growp Fo grey. Joms Hack

o S b s
. ‘ . o - . P/ﬂ"/ roots Sorre sond _yram'.r i AR /7//////
. _ . ENO oF HolE 7o S7. REE

. E "VéTt'.' Contrnuous soaled Yibe ’ b
. Yaker Fo Joff . - | l

CON(SCIISTE)'NCY COMPACTNESS RELATIVE MOISTURE ENGINEERING GEOLOGY SECTION

I W T

< P
—
%
X
oV
g

TYPE OF SAMPLE s DENSITY (Sands) CONTENT

VS. — Very Soft Ls— Loose . VL — Very Loose | H — Humid 2 3 LOGGED BY

‘ y DRILL No. ‘
$ — Soft MC — Moderately| L — Loose O — Domp . . . :
: Tvee . OM S00 .| EJS Marris

F — Firm Compoct | M D-Medium M — Moist E . ey . A

5. — siff C—Compoct * °|  Denss |W—Wer DRILLER ;‘d 5!?0;0:4/. DATE 5 ..845?16{ b
V. St.—Very Stift |V C=Very, D — Dense |5 setwreted 0 ion” Sp % 7}//-’"7'7/. CHECkeD B .M
M. — Hard Compact |VD— Very Dense |LL — Liquid Limit - - : S— - -~ -
¢ These volues rcler fo clay sois only ond "PL— Plastic Limit [SHEET -/.OF/. D];G S 3245
: 0.

. . provide on indication of their consistency.

Dec.'66

A ghoe (SA) [
o » (s0)
e » (sg)
[T (SG)

Sealed Tube -
A Shoe -SAL

‘Standard  Pene- 2 .
tration Test-SpPT o /"’5

PF N° SGG76 MB . o o - .

Woater
level,
{date}

T WC
Water cut )i
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' o DEPARTMENT OF MINES * SOUTH AUSTRALIA HOLE CH 2
rrosect RAuLwAy Brwse  LOG OF CABLE TOOL HOLE
. S CROYDON . o o, SERIAL No.
.. erReY L o SecTioN . Rar/way AKes
FEATURE Sourr . RoND .BRIDGE . HUNDRED Yotole R.L. Surface, FT)
/d. c R . ) : ; ) R.L. Collor . FT.
LOCATION. Agjacen/ /o fracks, S.i.corper. of brrelge co.orps . O Detem.
El o a0 SOIL  DESCRIPTION e
GEOLOGICAL NOTES EI- Ig 53 GROUP NAME gl 8595 FIELD TES” oATA
AND  CLASSIFICATION el 2823 R, gapasisl - sows. | sowTest|
: & g (Va7 Ur[\zmc,d Soil Class_:hccti?n,‘ USBR, = ;glgs 7 g PER FOOT P TRMETER|
- . . i Mol 3nd_Tidiion_1966 F 07188 2040 6080 |, SV¥]
\[Llng. Sornd 15 rovrnded Vo, |51 |SAND excess silfy frres g 1o Jmm, v| 2 ’
. Quorrr grams, Sorme A plus )yrava/ fr;q/ﬂeﬁ/: plankF rook
Topsor/ Gl srxed Sime! o Ligh? browrs cofor, some liira. P
i : ‘ . RN SAND, 2Xcess oy fimea. CLAY SO/
' 5‘”;,0/ 75 rounded L€ [Ngh plaeriery 5”)'/'{2”‘7/'”" RNk
| QUArIT Grams & p—— AND eXcess Clay Fimes, wo o [frmm,
" somte %”’a . i Rl CLAY: yt//apv/rcd ao/cfz
o A= |H | T Bk plasticitly, PR Bl N
0_| - = . ;aaﬁ/z Sand (o~5.o”" sor $7ZE) v
-4 - <. Ked browsr color,
=
1= ulse 5‘/1_2’5 fﬁ:rs'; cl/ay fires qo Jo [mm :
T [Ctaysor, high plasiicity. re -|-|-I-
Y 4 5’”»_’0 color with Some JSine.. N )
—_ - grained sond X s//7. \Y}
W o . ) 20— — c% ci4 ;; S0/, high plasticily with
.g Somd 15 Pocded { == | | 4P To.40% SAND, poorly graded,
3 | guarts o 4 1- red coloredd becorrmis -, -
B 05w in Stie, 1 ma//‘/eo’jmeﬁ, red 3¥ 35! % 1
\g\ -\ 950 gome rrica e : . R )
1N Slakes ‘ 127 3
N o= - Q
E ~N
w K 1.~
s \\E 1 : - w:
v N ., J2 gl
& 2% -
S ‘& i | SC | SAND excess clay frres (up Fo |
. \Q , s _‘. e lew 40[) ,0"0’/)’_;’00@/- Makrrx 18
W \§ N 4”“_'..'. 2| | chay sou, é(y/{ plasticity
N . 152 5| | moltlee red Grey grees W
) X J. 5 5
A \Q 3 . e -1
\) “ ————. 4 -' N _ N
\Q.S rounded gromms | 1'L'llsc |SAND excess clay, fines, poorly
. “\ W - l/.guar > & . _‘ -l raded, red color , gramms 40 w
N 0\ . prricer ,f/aéaf, 5t .‘.4 I Lo /122 177 5/Z€ g4
$ \U 1T . CLAY S0/L, high plasticily 1.
N . {1 == H | rrrottleal grey - red with «o ~ : % .
N 1= %o 107 Sine sanmd & sif . & : -
R EE N ekt v B4
N 127 RN
DN . : - = : : : R /2
X g gurle | TIPS E AL W W |0 Bl/a s i
K ‘%'éd;'m':a 60~ iT FLedaa Feq Geay ctlon, Graiks up W0 Z\/5 Blows
. - ] End of hole of 60-5/1F A L
] A_’o}é.'- CopFinvous seald : ot .
. ] Frbes Yakern 1 3o
1y0 - 50/"/0/3; éﬁea’ are
Srormr  shoes omly
TYPE OF SAMPLE 2 NSIST RELATIVE MOIST . :
K CONSISTENCY |COMPACTNESS| et 1Ty (sonds)| o CONEENT ENGINEERING GEOLOGY SECTION .
A shoe (SA) 8l GBS | VS — Very Soft | Ls—Loose VL — Very Loose | H — Humid
e . . OGGED" BY -
D » (SO Water * . § — Soft MC — Moderately| L — Loose D — Damp oRILL No. . 23 ) .
E » 4 ((SE)) level, —»t F — Firm ' Compact | M D-Medium M — Moist e 2 M Zog. . . g‘/ /’/o’-’/’-'
6w (s0) (date) . §r — stift € — Compact " Dense |W—Wet 2_’:'““2'5:%{%@?/ DATE 4"2/):‘-'27/- -
X e V.St— Very Sttt |V C—Very 10 — Dense S —Saturated | START £2 00 £20 . 77 |TRACED B-2:
Scokeghxbfsm T wom}Nﬁn i ord - Compoct | VD — Vory Donso LL_Li:mde Lirmiy LEINISH:. /5F Meareh CHECKED .8-T.M. . .
'Sf.c:'pdorg_}:gfc‘!g; : Al ‘ﬁhgsz va(liues. ;c‘fer"ro cflu:/h sp-ls or?l); and PL— Plastie Limit |8HEET / ,OF 7. DilG S 9/9/ ) B
Tation .Tésts & - . Provide an indication of their consistency. _ _ 0. Hab.| ..




APPENDIX

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 sampling tubes attached, through a vacuum head, to
the sampling tools %Flgs._l and 2).

" Sampling Procedufes
S.A. 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 (Flgo 2), into the material
to be sampled. .

The assembly is lowered careﬁully to the bottom .of
the hole, and the tube driven exactly 1 foot, and the number of
‘blows required for the 1 foot of penetration recorded.

The sample, or core, is extruded from the sampling
tube using an hydraulicram9 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 "E" shoe (Fig. 2)
iand then the next sample is taken9 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 follows:-

"g" SERIES CUTTING SHOES

MA_RK o - . FE‘ATURES . V USES .. -‘. . .,, L Y
‘A ~ Inside clearance 3%. 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
4,29/3%32 in, (just . where considerable deformation
greater than outside of sample is permissible. Essen-

dia. of vacuum head) " tially self-reaming.



MARK = FEATURES . o  USES

E ~ Shoe belled out to Cleaning hole and reaming out hole,
5 7/16 in. (just
less than internal
dia. of 6 in casing)

Sealed Tube (LB) Samples

Sealed tube samples, for laboratory testing, are taken
at various intervals during drilling. These are obtained by
driving an "L" type sampling tube with a Mark B cutting shoe (Fig.
h)adistance 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 1east
1 foot from the bottom, however, 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 ‘then
labelled and stored in a Laboratory Sample Box.

LB sampling equipment is a composite sampler for ob-
taining samples with the least possible disturbance. Details
are as fOlloWS° :

Sampler tube -ASSAB tube c¢gdmium plated
"IN type 4.016 in I.D.
‘ : 4.282 in 0,D,

Mark B shoe = ASSAB tube, heat:treated, cadmium plated
Area ratio 15%
Inside clearance - mid 0°4 )
Outside clearance - n1$
Cutting edge angile - 7

Standard Penetration Test

The Standard Penetration Test (Terzaghi et al 1948)
is used to test the in-situ density of sands and to give an
: 1ndlcat10n of” the consistency of clays, and compactness of silts.
However the test results can be affected by several-geological
factors :such as degnmaof cementation, and sigze and shape of grains.
These factors should be taken into account in interpretation of
results, '

The equlpmenf is illustrated in Fig. 5 and consists
of a 2in. diameter, sampling spoon (tube) and a hammer of stan-
dard.weight (140 1bs).



-.3=

With the equlpment assembled as in Fig. 5 the hammer
“is allowed to fall on to the drill rods until the sampling shoe
has penetrated 6 in. 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
materlals 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 sampled. This includes:-

ceesecnse Geological age %

eeeessseld30il unit name Printed vertically

ceessocsoType Of material

coeoo0o0eoMineral composition

ceoeo0esolrain shape.

so00000oCeMmentation

eov00e0c0Pganic materials

‘ Water 1evels are indicated by a small arrow w1th
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. 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.



=Ly

REFERENCES

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

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



DESCRIPTIVE TERMS

1. CLAY SOILS.

' CONSISTENCY

;| UNCONPINED |

: - | coMPRESSIVE : .
COFSISTEN:? i SYMBOL : | sTRENGTH . FIELD TEST - Itl—

o . | -(ke/sqo em) : ' |
Very Soft : { V.S. - | less than 0.25 Easily penetrated several 2

inches by fist.

Soft ‘ Coy S 0,25 to 0.5 - Basily penetrated several - 2 to L
: : - inches by thumb. i

Firm F 0.5 to 1.0 Can be penetrated several 4 to 8
\ * : : inches by thumb with
moderate effort.

stife il st | 1.0to 2.0 - | Reedily indented by the 8 to 15
thumb but penetrated
only with great effort

Very Stiff Tl VeSte: | 2.0 to 4.0 Read.ﬂ.ir indented by thumb 15 to 30
B N . . [-]
Hard. 1 H - | over 4.0 -' Indented, with difficulty 30 and
(Extremely L ‘___ o by thumb nail. over
stiff’) T - A

Based partly on Ter’za.gh:l.9 Ko and Pe@ko oBo 1966, .80il Mechanics.in Engineer<
ing Practice, Wlley = New Yorke

MOISTURE CONTENT .

4

bbreviation i ' » Meaning-

A

M = LL ’, Moisture Content near liguid limit.

M < LL v @ less than liquid limit.

M > FL : u " greater than plastic limit.

M = PFL " ' " near " "

M :g L " " less or equsl to plastic limit.
MC < FL | . . less than @ "

M << PL . ® ..M . much less than " "




2. SILT SOIIS

- COMPACTNESS : SYMBOL __ - | N

Loose- Ls 0 to 8
Moderately compact M 8 to 15
Compact Cc 15 to 30

Very Gompact - ve greater than 30

3. SAIDS o .
CLASSIFICATION OF SANDS BY STANDARD PENETRATION TEST

The 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 PRESSURE ON STANDARD PENETRATION TEST
i

A_ . Standard Penetration Test (N) Blows/fte
O 41014 202330 40 50 60 P 80 90 100 110 120

\‘ L T Y 1 T )
\ As proposed by Terzaghi, Ko
' and Peck; RoBo “Soil Mech-

— 14 \10

30 ™~ 50 —- | anies in Engineering Practice® |
N ‘Wiley, New Yorke

N
wn
o

|

™~ L

~N ] |

\ Very denss
- : L \\
100 Very - ’ . \

Noosd| '
\ - Medium dense Dense
Loose{ .

| ; I
l

A%1)
(@)
.

-~
\n

Depth below Ground level (Ft):.

=
N
wm

Based on Gibbs, HoJe & Holtz, W.Go (1957)' "Research on Determining
the Density of Sands by Spoon Penetration Testing® Vol. I Preco 4th
Int. Conf'e SM & FE; London,

REFERENCES

TERZAGHI, Ko, and PECK, 1948. - "Soil Mechanics in Engineering Practice®.
Wiley. New Yorke

GIBBS, HoT. and HOLTZ, W.G., 1957, Research on Determining the Den.sit,y‘of
Sands by Spoon Penetration Testing. Proc. 4th Inter. Conf. SM & FE,
- London, Vol. 9, '



ASIDONOAD WONIS

-
W

NOLLD3S
ASOT03ID
DONIEAINIDNG

vpx3

NAYPYD |
NawoPIL

SHa'v4g

- S30OHS S3IWIAS S HLIM -
K1GW3SSVY T100L ONITIdAVS
ONITIIYA 1100.L -3718VvD

S9¢ 420 (2 134VA

S\vv S
3T\WwDOS O LON ! FTYOS

SW

SANIW 40 LNIWLYVVIIA

YiIlviLsnNy HAiNOS
[I'D14  XION3IddV |

‘ : . N o
S Series Per‘cuss"on

Somphng 'fbol Assembly

Sinker  Bor

Acsambly T

o Scmphhg TOO\ |

TS TIIOTRS TS wy SN oy

AR a .

%

e AN

'A' Shoe Somplmg.. Tube k

- Rope Socket

' Vocuum Head




10%in,

e ——f TG T
"+4%¥2, — E '

BB e aYien——

1]

f——— 4%cin ——— .
e ——

¢
s —g} . MARK A SHOE
l Material: Assab. Hollow Bor

N

. - —— — —— —— — ——— —

SOLID SAMPLE . -
. TUBE

. o * MARK D SHOE
Material: Galvanized Stee!

Material: Assab. Hollow Bar

— o Gevm et Gme - e —— v Gmtn E—— —— d—

e _f“'"'-"4=;%zih.———»{j -

ow s o - - e - - = o m-

o l R 4% in———

—— v — —— — — ——— O O—— —— —

1sin.

MARK E SHOE
Mafszr\u\% ‘Assab. Hollow Bar

Nen=———————s] -

(Cbppzr Bosket Retainer)

| APPENDIX FIG.2

DEPARTMENT OF MINES — SOUTH AUSTRALIA

GEOLOGY
SECTION

e DrmPS  CABLE—~TOOL DRILLING |SCALE:NOT TO scaLe

TS SERIES SAMPLING| s44te

/o

SENIOR GEOLOGIST Exd’D

Ckd.LVW, TUBE ANDSHOES DATE: 2) Oct*co

- e .



Lid (labelled on inside

and outside).

+ - . . A . . . R .
RS L T : ! . S v R
- s Lo - . . . . K ._‘:\: L e

L SN . o o L
BT e Tt e e .. L b,
PRI I - .o . DR} e Y I8 . v - ot et
e P Ve T . . B e
. 3 PR co s B R - S, L
. [ L K SN - et F . - S L
Lot e R O . . S - - a4
B . R B -, B . . ot e N . LT,
. . R TR P . .

IS T

B ' ) Plasti J-Skz;zve‘ '
. Adhes\lvo, Cloth / aete :

T

SILO SITE  MHole CH 2
“YANINEE

< M0ET—19FT @9 |

) nated Cloth

R S | » (-insiqc_plc${§§)..
- EXTRUDED SAMPLE .~

 SEALED IN PLASTIC SLEEVE. -

ot

APPENDIX - FIG.3

DIVISION

. |ENGINEERING .

DEPARTMENT OF MINES - SOUTH AUSTRALIA. : |Scole:

DrnAmsD.

Comp‘ded:_w.n.eé K
Okd.

) L o oo |Date: 17 Dec 269
CABLE TOOL DRILLING 17 .. »

| Drg.No :
~ |+ LABELLING AND BOXING' OF " | Wggg0 =
" "EXTRUDED SAMPLES ~ ‘| =" Cup




- 3€9LS
| s,.a

OL <24 Gl

.apoa ﬁ?;: '

AOCHS Q GNV

390.1_ éﬁdwvs o G‘.E\‘I'IVN\—N)H.L_

‘DNIT’\ \daa _lOOJ. 371QVvD

| WAT P jaswy u

S2Buipnyy ¢ pajt d wo)

gzis e 19pmag

puD 35K

'vnva.Lsnv H1N0S - SINIW io,ma'wmva?a .

NOISIAIQ
DNIZTIASNIDNG

ol

-

[

XIAN3ddV

NOI1Io3S L

Y

-~

2pisUl SO

WIS BOUS

F§0 O 2P|

/

29N 40 ‘oI

q; ooov

AB100

| HivIIa

PR I
et
W

T

aoqg ButH.n

.'I

g o

|
yavd
]

|

Ve

A e oy

N

’

&

— -

e W > e 4

poyod ;

S SN NN S S S S S SIS SS S SSS S S S
. . . L T R/

Q.20

.. N ' Tt vt o . [ ’ -
SN N T O O S S S S O O S S S S S S S S S S S S S SRS S

.
i

’

SN SN INJ IS SIS

qo 2gev

SANSNS

NN o e

Winitpod agny_ - M R

‘PODY WAaNDDA L5

PJIOPURS DMO} Of - - -
tdLil poeast gsa

N PN

B PR

)



1
S|E|%E :
g : & STANDARD PENETRATION  TEST o g EQUIPMENT ASSEMBLY |
. . m @ ;_EL T '_i ! i ::’-\j S -' - . R
(@) . (b) (C) gulde/ cdsing’ _(d) ’ a o2 (e) L sand ‘line
- . IR L = FETEH :.,v'.::'_ﬁ'.,'-f,":'vf " x:; -o;;g_ : Lo . .

SAMPUNG SPOON ASSEMBLY IR o
" SPLIT  TUBE 'BARREL . (b). S " CONNECTOR (c)

» M////////////////////////// LLLL /////////////////////////////////////2091

ayvaNvis o |

o

S

>

3 ‘ IS \ QLSRN
-z~l o : W////////////////f/////////ﬂ///(///{{/(///////7///////_////////////// .\\\“\\V.-\\\\\\\\V\\\“W
B T I R _ CONNECT!NG “RODS (A) (d) | R
o § ' -‘é’ > AAANAANANANY AN R\K\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ST

= 3 o - \\\\\_\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ SNNNNNNNNN S S A %
Zoz|m £l ) " | |
. 3::;-:-; " ; ._m', m » ‘-E__ E_ ‘ : “;
o 'g % 3 € S S .
IR STANDARD HAMMER (140 )bs)  SELF RELEASING ()
STS (D el . , WG.2) ;7 A A A AV LLED, _ .
SAIFE | AN R I  rrrc————— )
'b ™ 9" -_— v v’ _C'!’ 4 g‘.g (’:?_
1 1%0e | ER e & S5
, ) © a m ‘ o . s .7 - - :
= 1S - : . s

m .




I

3

, -—
&{/='.~
T

o

‘

@NGINEERIN@ GEOLOGY SECTION

R e

e m T~

SOILS CLASSIFICATION CHART

DEPARTMENY OF MINES SOUTH AUSTRALIA
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—= B e C -z Bt 2w e e T [ — ﬁL e I . ___: - ‘All.
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(o)) N A YIRS L. thie or oy E ) . . ~ y . ) , ;.2 :_/_; V{ 2 b - . .
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. IELD IDENTIFICATION PROCEDURES , o ROU GROUP NAME, L ABORATORY CLASSIFICATION CRITERIA
(Excluding porticles larger thon 0.25 ft. and bosing fractions on estimoted.weignis) [SYMBOL and typigal materials . A - o ‘ ‘
Lo R . N D - .
CLEAN Wide range in grain size and substantial amounts GW GRAVEL, well groded; grave! sand ' % Cu = 573 Greater thon 4
. GRAVELS of all intermediate porticle sizes mixtures, little or no fines 2 8[2; (_)'E Cc - (g_.;ﬁg)o'w Between one and 3
e GRAVELS | Little or no : : : 9 i@ > :De2 C
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NOTE : BOUNDARY CLASSIFICATIONS : Soils possessing characteristics of two groups are shown aos a combination of twe
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INTRODUCTION

This foundation investigation has been carried.out in connection
with the proposal to grade separate South Road and the .railway line
from Adelaide to Pt ‘Adelaide.

It is proposed to raise the rail level about l.5m and to take South
Road below the railway line. This will necessitate a bridge to carry
the double railway track over the full width of the roadway and the
battered slopes of the excavation.

Four test bores (CHl, CH2, .CH3 and CH4) have been put.down with a -

‘percussion drill by the Department of Mines, and samples from CHl

and CH2 were tested at the University of Adelaide by an officer
of the South Australian Railways. Samples from CH3 and CH4 were

‘tested in the laboratory of Kenneth W.G. Smith and'Associates._

The location of the test bores is shown on Figure -l, the bore logs_
are given in Appendix A and’ the test results are summarised in
Figure 2 . . .

DESCRIPTION. OF SITE

The site of the test drilling was relatively flat and is in-a
losely built up area crossed by a major road and railway line.

No. severely adverse drainage conditions were observed

DESCRIPTION OF SOIL PROFILE

Detailed bore logs have been prepared froﬁ the Department of Mines
1ogs and these are given in Appendix A. ~

All the, bores showed alluvial materials for the full depth of

drilling (up to 21.4m) but there was .some variation in the materials

occurring at the same depth in the different holes. Bore.CH4 showed.
more silt throughout the profile than the other bores. Materials - -
encountered were sands, silts and clays together with a minor amount
of gravel in CHl1 and CH3 at a depth of about 15m. All materials

were considerably intermixed, and clayey sand, sandy clay, silty

clay and clayey silts were predominant.

A'Watertable was encountered at a depth of about 9 to lim in each
bore. Water level: readings taken over a period.of 9 months showed
a fluctuation of only 0. Sm

The consistency of the materials within the profiles was classified
as moderately compact to compact for the sandy materials and stiff
to very stiff for the clayey materials. However, the Standard
Penetrometer Test readings taken during the drilling were relatively
low for this classification (about 8 to 12) with the exception of

a firmer layer at 14 to 16m which gave readings of 31, 22, 18 and

37 blows per foot. -
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DESCRIPTION OF SOIL PROFILE (Cont'd)

Below this firmer layer the S P.T. values reduced to 15,
blows per foot

17, 5 and 16

The soil profiles in general consist of firm or compact silty clay and

hard bearing layer was - encountered to a depth of 21m.

SOIL CHARACTERISTICS

atories,

" 8ilty sands with a slightly firmer layer at a depth of about . 15m. - No

Part of the testing was carried out in- each of two: independant labor-

The test results were quite consistent between the two

laboratorles.

Although the visual identificatioen of the bore logs indicated a con--
siderable variation in materials the test results showed relatively good

agreement between the four test holes.

This similarity of test properties

is also confirmed by the Atterberg Classification tests (Liquid Limit and

Plastic .Limit) carried out ‘on samples from CHl and. CH2
were as follows~ ' .

--These results

Linear .

Depth Bore_" Visual Identification  Liquid Plastic
l(m) EE - Limit " Limit Shrinkage
- (%) (%) (%)
6  CHl .  Sandy CLAY : *30 ‘_18. o
' _CH2 * Sandy CLAY -A‘25 : 14, -7
9 . ICAl.  Sandy CLAY * 37 21 9
) ' Sandy CLAY 38" .23 " o 10
12 CH1 Clayey‘SAND 34 ‘ 20? 9
- ) (CH2 ~ Clayey SAND ;:27‘ - 13 6
15 CHl Clayey SAND" 46" 26 11
: CH2 Clayey SAND 37 20 10
18 CcHl " Clayey SAND 29 11 6
CH2 Clayey SAND 33 19 . 9
21 CH1 CLAY 59 39 - 16

This tabulation indicates the similarity of test results for the sandy
clays and the clayey sands.

about 10

" The important test results are those which indicate the soil strength and
the soil compressibility.

The apparent cohesion and the angle of internal
shearing resistance enable the shear strength of thé soil to be calculated .
while the coefficient of compressibility enables the consolidation
settlement to be estimated. :

to 5

and it remained at 5°
Between 16 and 18m the value increased slightly to -

.The cohesion was found to be relatively low, while the corresponding angle
- of internal shearing resistance showed a wide variation (from 5 to 25 )

for the materials from the surface down to a depth of 6m.
12m the value reduced from 20
1ém was reached

Between 6 and
until a depth of



- 4.0 SOIL CHARACTERIbTICS (Cont d)

The coefficient of compress1bility showed - considerable variation,s
L particularly above a depth of 12m. Below 12m the value was_ in- the =
y‘medium to’ low. range but above 12m the’ range was from high to low.~ -

.';;‘SELECTION OF FOOTING TYPES B

;‘The high coefficient of compressibility values in some of the materials:'
.~ above 12m indicated that consolidation settlemént of high level spread
._;ffootings could be.a problem. The" variability of the coefficient of -

.. compressibility also indicated that differential settlement of this
-type of footing system could be exce551ve.

- An alternative system using piles or piers also has problems due: to; the
A:.absence of a hard stratum for end bearing piles, and the low angle of
~./intemrnal, shearing: resistance of the. materials,throughout the'profile
*fiwhich would lead to extremely 1ong friction piles being necessary.a :
P To enable the most economical and satisfactory footing system to be
o selected‘a preliminary design of these two different footing types"
f*-has been. carried gut. ' - oo

nSPREAD FOOTINGS

N The most heavily loaded footings on the bridge are those under the piers :
" and a preliminary design for these was carried. out by, firstly, calcul-~u
. .-.p‘,ating the soil allowable bearing pressure at varying depths -and :
"Wy?é5'_determining the required footing’ size, and then calculating- the ,fw
SRR consolidation settlement due ‘to. long term loading of this footing.

N . i g S

Due to the geometry of the bridge the highest possible founding level

- for the piers was about: 6m, and ‘the calculated allowable bearing pressure
‘ ‘at varying depths below this level .was . found to be o .

1I;[Depth;.;;4;fﬁ;f§: ﬂ‘hd‘ Allowable Bearing Pressure
B ‘gg_;s 1 ¥ 0. o3 x B |
S ;f.l,};.a o

’ TWhere B is the-footing width in feet
ST

.‘AAdesign value of 3 0 k s f at a depth of 6m was selected a8 the low o

‘This allovable bearing pressure gave a pier footing 12m long X 2 lm
~fwide R . P :
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SPREAD FOOTINGS (Cont'd)

" The likely consolidation of this footing under the action of Dead Load

plus 50% of Live Load was then calculated using the following co~.

‘efficients.of compressibility which were obtained from the test results':

Depth .lg;:‘h - _,4" Coefficientzof Compressibility
I, . : (ft /ton) , .

6-7.6m 5 x 107

7.6 - 10.7m o _ﬂ"'* 20 x 10 -3

10.7 - 18m . 8x10 -3

The calculated consolidation settlement was.found to be 30m (1.2 inches).

.Spread footings are not suitable for this bridge ‘as 'a long term settlement
of ‘1.2 inches could occur at the plers, and the" differential settlement
- between the piers and the abutments couldibe excessive. - The- differential

settlement could also’ be increased by the variability which occurs in ‘the

.compressibility of the upper soil layers. S

. It appears that differential settlement ‘of the order of 0 5 inches could

be expected if spread footings were used, ‘and as the bridge super~ N
structure must be provided with continuity over the piers to avoid: an

~excessively ‘deep deck, a differential ‘settlement of’ this order would

introduce” excessive stresses ‘into’ ‘the’ deckfsystem.i'

PlLED FOOTINGS

As an alternative to the use of spread footings the use of piered or
piled footings was investigated. )

The allowable shaft resistance, and end bearing capacity for a common
sized pile was calculated to assess the relative merits of frictional =~
or end. bearing type piles.. :

This calculation showed that shaft resistance would be relatively low
and an excessively long pile would be required to develop a suitable
pile working load 1if pure friction piles were adopted. :

-The end bearing calculation showed that a reasonable working capacity

could be . developed if the end bearing area of the pile was increased -
above the shaft diameter. The depth of pile founding did not.have a
very - significant effect on the end bearing capacity. - .

, As the allowable pile capacity was extremely sensitive to any increase

in the end bearing area the use of piers having large under-reamed
bases was considered, but as the under-reams would need to be con-
structed below the ground watertable in materials such as, sandy. and
silty clays and silty and clayey sands the possibility of- under—ream '
collapse was considered to be very high. -




7.0

8.0.

.: \

~< recommended that two tests be carried out at this site.

PILED FOOTINGS (Cont'd) ' .o T

The use of a formed imsitu concrete pile having an enlarged base was.
then investigated as the most economical satisfactory alternative.

.A pile having a shaft diemeter'of 20 inches and an enlarged base of

3'-0" diameter founded at a depth of about 15m below the natural °
surface level would give an ultimate load of 270K and a: working load
of 135K (60 tons) using a factor of safety of 2.

This pile is equivalent to. a pile which is normally rated at 90 tons

but it is down rated to 60 tons due to the absence of a stiff bearlng
' layer at this particular site. '

'RECOMMENDATIONS

Piled footings are recommended to transfer the footing loads.through
the compressible soil layers to a depth of about 15m. This could be
achieved economically by the use of a cast-insitu concrete pile with
an enlarged base such as a Frankipile or Situpile. Piles of this
type would need a shaft diameter of 20" and a base diameter of 3'-0" .
giving a working load of 135K (60 tons). The founding level is estimated
to be about 15m below the original natural surface level.

Pile tests are normally carried out on piles of this type to- confirm
that an adequate load carrying capacity has been reached,; and'it is




R.L.

-of Surface

47.5 m.

Logged 5/4/
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APPENDIX A

SOIL TYPE DEPTH | GRAPHIC CONSIST |MOISTURE WATER  |PENETRATION DATA
1 (METRES) |LOG REL. _ {CONTENT. [LEVELS = R
‘Geological Description ' DENSITY | .. " " |BLOWS/FT.| TYPE
|Brown -SAND (FILLING- - - L Loose | Dry '’ 2 E
 [Red broun claey VT e | E
|savp - =T . | Dense.. | Moist . : £
s S A | ’ A —
. =2 — R . . E
e ' T e e 5.} .spT . E
|{Red brown sandy CLAY 3 .0 - Stiff Dry to - N o
: ‘ - 33— . ' | Moist E
4 . —— _ 5 ' =2
3 - — oo -
5 T3 —— , =
Red brown and grey o] — . S N
= — — . N 11 SPT g .
-sandy CLAY 6 ' Stiff | Dry to , : -
H-T== 7 dotse E
T4 - | E
: L—y T, e —
e , 29/3/71 =
10 —5 — — = =
I E
i ‘ ? 11 — = —— ! =
Brown clayey SAND : -4+ '— .___"| Dense "\ | Dry to \ ‘ ool
| SV R PEMEPRSERE i Moist : —
IR | — e A2 oseT o E
" |Réd brown to grey : e U Dry to i E
‘|sandy : CLAY i 13 e Bl é Stiff Moist - o
{ " :
£ : ! =.—. = -
tottled red brown to | 14 5 ' L7 18 SPT —
- lvellow clayey SAND and | = = "o o DL : -
Aenaty — — 1 Dense Moist - ' ot
feraver =R b | | E
= 10 spT |E
16 . — . T .° —
ERCIE= Dl -
e ‘Red brown & grey CLAY 17 = —% T Wery .SELifff Moist =
. — = =, ; T =
‘Mottled red brown and 18 _— T . o =
8rey clayey SAND - ﬂT__-' T ?Dense ‘Moist : =
= - » 5 SPT B
-q .7 - N . : :
| 0 S : £
T - E-a= P
. 21 ] T — T stiff Moist e
22 —_t__— End of ; S . .,_[—_-
‘:' ﬁHOle ) i i 1 ; ol
) . : SCaLE . oate so8. NUNBER : -
"CROYDON GRADE SEPARATION - JAN'73 AN 5202 -

DRALN

EXAMINED

SKETCH NUMBER




TEST-HOLE LOG

BORE NO. CH2.

R.L.

éf Surface 48.0 m.

"“Sﬁ”i‘\@*w"i
SHEET 1 oF

uiff

Logged74/3/71

T

. |sandy.silty cLay

.Very"

el gl

SOIL TYPE DEPTH _ | GRAPHIC CONSIST MOISTURE WATER = |PENETRATION DATA -
N . (METRES) [LOG ~ * | REL. ' “|CONTENT [LEVELS . [~ [ __ 7
.| Geological Description. . DENSITY" o BLOWS/FT | TYPE [
[TIght brown silty SAND NS R S R N . . ) =
| .CFILLING) . z3.o e . jlLoose DTy : o
| Brown clayey SAND 1 — L ._; i Loose'  (Dry’ : E’
Yellow red clayey SAND. 2 :—« L f Dénse E
iigzgdbr8¥2Y51lghtly = TEI:EIE:;-;VEYY ~ipry R o
Sandy & 3 5 = 2 — rseiff o 17 | s B
Red. clayey SAND R AL - i Dense - ' -
Red ‘brown, -sandy S T -
s11t CLAY — Dr; : -
4 , = o R I i & SPT =
R‘ed"',- mottled green ; {Dry- ‘ =
}sandy cLAY A P N ; =
| ; e
! = | ‘ . £
: P = — : . 8 SPT - [
S . sl : 1 26/2/71 1. - £
o 0= = T a R R N B
AMOtt}];e'd.red,"grey—": P = " _ o g | E
lgreen clayey SAND: ; 12 { — — _._ -Dense" . Web , 9 .t SPT ) v
e : ; s IR T ! R =
o — . Lo ! =
C13 T e , . el
Re’d, clayey SAND ‘15 —1— . }Dgn:se Wet ' E
B ' f E “ 11 1 °SPT &
- : : = : - ‘ i ~
|Mottled grey-red ; 16 — e =
e
 —
=

T istiff " 31 | “SPT
. | —_ : ?
;A D ‘ . } 18 - v;-_—. N p o i —: D E
’|Red grey clayey SAND . | . .~ '__: Dense. Wet 15 . SPT
19T o i' |
‘ “—4 End of [ ' b :
v — Hole ; ’: b N
.20 =4 : N
b s ; i .
i = ‘ o
A P21 i = ‘
| = | il
L2222 : % -
1\ ‘_‘1 J: N . l j €
’ soaLt oate .. 08, N‘U.‘-‘-BFR"
- .CROYDON GRADE SEPARATION - JAN'73 L AN 5202 -
“FOUNDATION INVESTIGATION ca EXAMUEED SKETCH NUMBER
APPENDIX A R.G.P. - S$73-012



EST'HOLE 1.0G

_ BORE NO. CH.3

R.L.

of Surface

48.4 m:‘

Logged 12/717:

. | DEPTH
o : . .{(METRES)
Geological Description

| soTL TYPE

| GRAPHIC

LOG

|

REL.

| CONSIST

DENSITY"

CONTENT

MOISTURE

WATER

PENETRATION DATA

LEVELS: '

BLOWS /FT

TYPE -

/ brown 31lty CLAY

Very N
_ Stlff

o ; i o . - S ) . -
Dark grey sandy :SILT. - o Ii-i(r‘\}°‘>2“Modoratgly".Dry
brom o e | 1R Pompaee |
Pale ' brown.to red - A =7 x| o
brown slightly. sandy 9 =4 - x very .
SILT - e R Compact
3.3 X
Tx X .
T oL 4 _TIx— = “f’W
‘Red brown silty CLAY =R —_X = rtlff
- . T T T x|
5 X7
| o g =
| Dark brown to reddish { 6 —_— Stlff to [Moist

b b b b o

p2§/6/72‘

N ; . e .
Orange-brown silty SAND '%{j* ¢;:jJ ggﬂig@;;quoistf
‘Reddish b by ¢ 10 3 X T T hyare - L o
: 3R?dd13h brown 51lty,.‘f_ o A very LiMoist |
i S § R BV
Mottled yellow—grey : = Elz — = Medium
clayey SILT T U e R Compact » _
_ w1th ~ some sand ! R 32;;7‘ ftel T ::ng"
1L ! Ea—i;;__fi Compact
| 13 = o
ol H "_’, R N
A i o : ; edium  ‘Moist -
JE | sanay, sitey craveL g s
ool ' x to Wet
! x dense. .

181lty SAND and orange_ﬁ
- brown clayey SILT -

Compact

&M01st to
Wet-

e

18

12
.:io.
11

37

15

16

S

SPT

SPT -

du;SPT_
fS?T.
féPT
:iSPT 
. spT

y. SPT
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5 LOG

_BORE NO. CH4

R.L.

Suffacg

48.2 m.

Logged 13/7/72

; T T T —
SOTL TYPE DEPTH  |GRAPHIC | CONSIST. |MOISTURE MATER PENETRATTON DATA . -
(METRES) | LOG ! REL. * {CONTENT LEV_ELS o
Geological Description . i : DENSTTY . |BLOWS/FT | TYPE -
e , - =
‘..Dark brown sandy SILT .- 1o . o+ Loose i Dry . E
-1 X oxo- to =l
Reddish brown sandy I~ . x ' B
SILT 3 %o Compact - Lo - E
il 2 gL Xy , 10 SPT =
1] Reddish brown silty :;;?—;;5137;2 Very e ’ _E
CLAY - - 3 == o Seiff- Moist =~ |- -
' - . , —~.-X. %', .. Mod. Comy e S B
- Yellow brown sandy 3% 7. | pact to e 12 |- SPT £
U SILT 4 1 X - x -x ! compact. N i =
‘N R e x| ! N
o _ s — X ; i - R
Dark brown to red- | 1 — — —— | very S IR o
SRR - = -4 T T . S
brown silty CLAY - |2 = —— - stiff | 9 SPT B
L i Botnteiee SNV - E
L b Ses e i : =5
1 Sandy silty CLAY | . ot DA i r 19 .| SPT =
S . L LD R — A 0 ! : : -
P e e e ] g -
. . - : Z 8 _E; L;i Tl;_x:?Mod— ‘ iMoist* 'i _ ",13‘ SPT ?Ei
«}-Brown clayey slightly = “erately ; to 5‘4 { ST =
' sandy clayey SILT’ ; — = ‘2 ‘compact :Wet .- ]} 6/7/72 . =
JY AR : R ; 9 _ v N N AR HE -
S f — X R 7( lto 4 _. o L
:j‘TVGTsiff.:compact»i g 7 SPT E
1= 4 e
XX AL : E L =
) [ i | . -
" : 12 e — y : ; Ny
. 71 b . . ' X‘- : o ’ & ' : i GPT . :
h.notg}eglzeﬁ’brozzygnd ' - X Loose to Moist ; : 9 : SPT -
grey s tne ot 13 =10 medium | to wet ,: ; —
:» ' . >,( * dense' E : .3 ; . :
,. o 14— : ‘ ' L P13 L oSPT —
) Medium to coarse = ' : g 5 =
..grained SAND ;5 5 _ = - : Py ; u}' ) il
| =X:x IR i =
Mogtled o§ange brzwn » =" x i | ; | 99 ' spr =
and grey tine. sandy —: - X Compact ’ M01st to ! =
SILT = X ! AEEER ) : ! -
= . X % S wet ; ; : ‘:‘_
e . 17 —._JT_-)T__—__— . : 17 SPT . E
-Silty CLAY mx e X ‘. ‘ =
l ‘Silfy fine SAHD‘ 18 —:;;X-_¥'~-'x- é ‘tT
19 _=j End'of | E
; __:! Hole : v 'g
i . —q . . s ’ . Sl
20 ....:3 ' . 1 i e
s ' i : ' B
. =3 ~ 1 -
22 =" | B
-] A ; - il
- ] i R N oath o8 \L. ‘BIR i
. CROYDON GRADE SEPARATION - . JAN! 73 AN 5202
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STEFAN WAWRYK B.E., M.I.E.Aust.

SW/LVDB j

Klnnalrd Hnll de Rohan & Young,

_L{""h6 Fullarton Road

. NORWOOD .

5067

“'Attention:

Mr. .

D. F Flsher. FA

' Dear Slr,h

We have completed the . laboratory tests-on samples from two bore’
The results of 8- consolldatlon tests and 12 trlaxnal tests are- belng

SOILS :

"'Your Ref

'jﬁf'"{ let August

forwarded herewnth

w1th Mr

R G Perry

samples were:

.

Bore CH3

Bore CH

The samples were..a

N The 10.5 - lO 8 m. sample was substltuted for one from the same;depthf ‘
‘in Bore CH3, Whlch was damaged durlng settnng up’ and could not be tested*;;,“v

Tests on the follOW|ng samples were also requested by Mr;¥1

Bore €H3; b.5.- 4, 8 m
spec:men preparatlon.
1.5-1.8m -°

Enc.

Bore”CH3u

“Bore CHI

. Bore CHL,

L

KR

418, 15m

m

VINW N W o~
'O 00 cowuituiu,

R N > i
[ | R

3 3 3"3 337

W= 5. 46,

stlll held

Yours falthfully,
Kenneth W Gf S

7 8 m: :
. 10.8 m
Fm13.8 m

“m

The detalls were as. follows.

(Qu) .- 7
(Qu) . 13
(Qu) * - 170
“(Qu) 9.
(Qu) .-10.
(QU) .*12

This completes the work requested to date.v
dlsposal of six" samples- -

“'the sample was too . frlable for

-».

" the sample was. of quartznte gramel ,
in clayey sand matrlx,ﬁunsultable'for specnmen preparatnon.T
The water content and dry dens:ty were measured: Ny

xa’— 107 2 p: c f E

g

.. 209-GREENHILL ROAD
e ' EASTWOOD, S.A. 5063

S TESTING LABORATORY:"
“ BIRKIN, STREET. ENTRANCE
- CONCRETE :
Ph‘o‘ne; 717892

REF Nos1184/72
'%N 5202

19;72.

Please advuse us about the:51}7

lth g Assocnates.mgnx

. ASPHALT '

' BT
i
N T
¥
- 'd"
i 28
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