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SUMMARY AND CONCLUSIONS

‘Pour 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 horizonfal succession of sediments consisting of 5 to 7 £t. of
top soil (mainly stiff to very stiff €RAY SOIL of low to high plasticity®*,
plus a compact SILT SOIL of low to high plasticity), overlying the
Hindmaxrsh Clay which consists of stiff to very stiff CLAY SOIL, medium
to high plasticity, with lenticular lgyers, 3 to 6 £t. thick, of medium
dense SAND and GRAVEL.

| ‘ The regional ‘g’roundwater as measured during Athe summer months
stands at about 12 to 14 £t. below grommd surface.

There does not ;xpp‘ear 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 refusal.

* These tems gefined in Appendix,



-2 -

Excavations could be easily carried out by earthAmGQiné eﬁuipment
using near vertical batters, provided thag adequate braced.rétai£ing Qalls
are installed for immediafé'sﬁpport.' In excavations above the ground water
table only local inflows from near surface pérched‘water are likely to be
encountered. These flows should befsmail and dry up rapidly unless connected
’ to‘a leaking Servige‘iine. Below the ground water table inflows would occur
from the sand and gravel horizons. It should be prsible to handle these
inflows during construction by a éystem of local drains in the gxcavation,

or by well points installed outside the excavation.

_ INTRODUCTION

In a lotter 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 brdei to decide on foundation details
for the railway bridges and excavation conditions for road cuttings;
‘ F@ur trial cable-tool drill holes were préposed, tvo at each
road crossing (Fig. 1) with depths of the holes to be from 40 £t. to
60 ft. depending on the type of'material_6n¢ountered.
} Hole CH.1 was drilled from the 10 to 1S of December, 1970, to
a depth of 61.5 ft. | |

' Hole CH.2 was drilled from the Ij5 to 16 of December, 1970, to

a depth of 61.6 £t. '

Hole CH.S}was drilled from the 14 to]@9 of January, 1971, to
a depth of 60 ft. | |

Hole CH.4 was drilied‘from the 25 of January to 12 of



Pebruary, 1971, to a depth of 51.5 ft.

. Holes CH.1 and CH.2 wore cored throughout, using open-end tubes,
with a sealed tube sample taken every 10ft. or at a change of lithology.
Continuous sealed tubes were téken~to a dépth of 30 £t. in holés CH.3 and
CH.4, for testing at the Soils Laboratory ofbthe Engineering and Water
Supply Department. Standard penetration tests were carried out every -

10 ft. and immediately sandy material was encountered, thence every 5 £t.

in sandy material.

" REGIONAL GEOLOGY
_ v
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, fauited crustal blocks that maky up
the Mt. Lofty Ranges. The surface exposures in the area are 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 (The Hindmarsh Clay) below the top soil
is essentially horizontal, and consists of sediments laid down under

lacustrine to fluvial conditions.



Groundwater

Water was cut between 20 £t; and 30 £t.depth in sandy layers of
the Hindmarsh Qlay in three of the four holes. The static water is 12 ft.
below the surface in holes CH.1 and CH.2 and 14 f£t. below the surface in
holes CH.3 and CHdxs.

DISCUSSION

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

The clays of the Hindmarsh Clay are generally strong soils (very
stiff) at a moisture content less than plastic limit. However, iﬂ.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
CH.2 (from 10 to 12 ft. depﬁ) and at depth in hole CH.3 (fimm 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
fragmenps 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
adjaceﬂt 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

16.3.1971 . B.J. MORRIS

BJM: MK GEOTOGIST
ENGINEERING GEOLOGY SECTION

distant holes.




" TABLE 1
~ Thick Strati- ;
'Hole} 2:5’;2 ' 'nes:]‘ i graphic " ‘Lithology o Engincering Properties
* . (feet)] unit Deseription . Consistency Moisture Content
" ete.
0 to 11 11 Clay and silt with CLAY SOIL low to Clay is hard to Clay is less than
0to 7 7 | Soil modern soil profile,| medium (CL) and stiff. plastic limit.
0to 3 3 calcareous in places; high (CH) plastics
0to 5 | 5 Cover also some sand and ity with red
‘ gravel patches. broim colour and
' SILT SOIL low Silt is Silt is less than
plasticity (ML)  moderately plastic limit.
to high plasticity compact to
(). compact.
11 to 32 21 Clay with minor CLAY SOIL, high Clay is stiff Clay is less than
7 to 22 15 Hindmarsh; silt fines and  plasticity (CH) to very stiff. or equal to
3 to 19 16 Clay calcareous nodules | with up to 20% plastic limit.
5 to 30 25 , up to 2cms. in lime nodules.
size. Soil is reddish
" brown-grey colour.
32 to 61.%3 29.5 -~ Clay with quartz Mainly CLAY SOIL Clay is fimm to Clay is less than
22 to 61.6 39.6 Hindmarsh| and mica sand to high plasticity very stiff and or equal to plastic
19 to 60 41 Clay 0.5mm., and quartz- (CH); with SKRD sand is medium limit and greater
30 to 51.% 21.5 ite gravels to (SC) excess dense to dense than plastic limit
10cus. ' clayey fines, and gravel is near bottom of holes.
: and GRAVEL (GP) medium dense. Sand is wet to
with sand and saturated. Gravel
clay fines. is wet to saturated.
Sand and gravel
layers are from
3 to 6 ft. thick.}
{ .
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APPENDIX A

Logs of cable-tool holes CH.1, CH.2, CH.3, CH.4,
and explanatory notes.
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’ . DEPARTMENT OF MINES - SOUTH AUSTRALIA HOLE |CH )
PROJECT .ASCOT PARK . LOG OF CABLE TOOL HOLE L
- .RAILWAY BRIDGES. . secTioN .RAILWAY RESERVERLSMMe — =
FEATIRE . DAWS ROAD BRIDGE . HUNDRED.ADELAIDE . . ot
¢ |LocaTion. Adjacant to tracks, NE.corner of bridgecooros - . Dotum ! = . "
' T Elv: leg SOIL  DESCRIPTION o e >2| FIELD TEST DATA’ o
GEOLOGICAL NOTES 1] Ty (32 GROUP 'NAME e SHBE § O T
AND  CLASSIFICATION J-E §§- §§ Unified Soit Classificction, U.S.B.R. E"Egéﬁé PE%O:{)%T‘ P'T?zl‘lr:gs?ga o
. & 6| 9 - Earth Monual 2nd  Edition 1966 3 3|z 58| 20 40 60 80 | ‘LZJHI%S%K‘ :
z . - 1)
¢J§ Topsoll, organic, g FYTY SILT SOIL, low plosticity, clayey gl l NA
3§§ _contains numerous - Dark brown fo grey.Calcareous] ||[¥|Z 2 |11 e
o g‘,’.:,',%, {,?:632 e |- 12 <bL.me pockets. _; RS
- \5*"’ is lime. : j 3 ——cH| CLAY SOIL high plasﬂcl!y, @y ‘
'} ) . T R Scupupund very sufg-calcareous vl » N
e y ' lo_I=>5= Occasional sand grains. NNEE N
e S Root tubes up to tmm. 18|B1ows- -
9 Sl!f is NMe. == ‘Light brown, o Blows
A= . - o
9 Momed silty clay| JEgT{ | CLAY SOIL, high plasticity, X S :
> Silt is lime. Few mica 1% silty. Mottled grey- Ue""w A 1B i 5
9 W~=|CH| brown. ifla : i
& flakes.Lime also in | - F=—27. . =Nl -
Small nodules. Zo—é_i_:- . 5 B
b . . ) . 128lews '|4;
o € Few ironstone grawls’ | {42 | Calcareous siitin brown SUi {1
ZZ 7 up to 3mm. B patches and a few lime ] RS
wOy o .| +T=4] | nodules up to 3mm, - -] SO
Ok e Jomfs dip 4-0 o A T—\ N X!
= : A1 oo I
W< 8 Smooth, curving polushed ==X . o ' . R : 1
) mzw 4 - Jtg=— ) et
& £ Tubules open upto imm. _ 3 rY '
80: Sand lsongulorquam 2 SAN D, excess clay fines grades| > 'I'. °°w" . l\il'Al
L uh. 3 nd rockfmgmenf.s )i —=|7/cH to high plasticity clay-sandy; A | .': s
L jzXa .__——gq' , 7 SN AR K
5:‘!’ 3 - . == . A > B '.4°§;
- Sllt is lime, |2 Siit In P—°°“°*s up *°'5"‘“" 4 & S BULL
(o) , - |40 =—=c Q :
Rz 1= S
v |»w0 e rovelfmgmenfs are 1® | <I'-Angular gravel fragments :
o lmZ o alcrefe._ =l k| |up to tcm. _3
BT ' == - ‘ .‘
i ' %. Sand is angulur'quadz -—{‘——: CH| cLAY SOIL, high plasticity, a‘. \
: k) A === silty and with a few sandy P
9 :_rocK fragments, so-=—] bands. v o
! S - == _,iMofﬂed grey to geﬂow & , (I
= | .'_'_—_—:_——r |verown. s RN
1. g . L= cH Non-calcareous. o 'd N 1| K248
| s u mlca ‘ J===|CH] sinry. - - §oft band :“'; | ;
‘ S JE—= oS 25
A 60—:. S . | > 1z Slows
. o . ] - . End of hole 61'5ft, ) 2 T O O O S I
o . ,4 e T : L e _1:_ S ANEN '
. o A . (. . .
4 I I 3
. b e . )
{TYPE OF SAMPLE| .8 Pjo| CONGISTENCY COMPACTNESS| ST onag| MO i ONENT | ENGINEERING GEOLOGY; section |
A soe (5A) 7 8| S| vs'—Very Soft | Ls—Loose .| VL—Very Loose H — Humid - ORILL No. _ 2.4 LOGGED BY B
o e ) [[fl| Wew sl {7 T [N T e TIPS e . DMsop || w.Dixow |
£ » (£} | (dote) Lt — suint € — Compaci . borse | W — Wer DRILLER A.STURAK |[DATERR DEC 70| -
6 » (0 N » V.S very Sttt |V C—verr D — Dense S — Soturoted START . tO DEC.70. |TRACED y M8 .
| sedted Tube- | wC Yoot very SR . o _[FINISH. 1.1 _OEC. PO, CHECKED . LVW.
A Shoe ~SAL B8 | | Wotercut |H. —.Hord - Compact |VD — Very Dense LLIlequ'd Um'.' DRG .
. | oo | * 1"37«"2?’.3@.2 o e commeneg, | Pestc Lmit fsueer:1or / | © 39”5 Hae 2,

I
i A



PLEISTOCENE TO RECENT

C. MB

DEPARTMENT OF MINES - SOUTH AUSTRALIA HOLE |CH 2
PROJECT . ASCOT PARK . LOG OF, CABLE TOOL HOLE R
_RAILWAY BRIDGES . . .°2. SECTION RAILWAY RESERVE — —— -
; . - : L. Surface, ; =+ il
FEATURE - MARILON. ROAD BRIDGE : HUNDREDADELAIDE RL Collar .+ o .
LocaTion. Adjacent to tracks, W side level. crossing.co.oros . - . Dotum.} =
B ' Eluo ad SOIL  DESCRIPTION B :;Ia'g FIELD 'TEST DATA :
GEOLOGICAL NOTES | Ig |38 GROUP NAME g2p o85S slows | sOWTEST|
AND CLASSIFICATION g E, 22 |85 Unified Soil Classificction, U.S.B.R. LoHGS Y| e FooT  FTRMETER
2 8| © Eorth Monual 2nd Edition 1966 ) éxs 20 40 60: 80 1 zm;i& s
" '|MODERN, Brownish orange cia i Ry CLAY SOIL, silty, low plasticity. Fy NI EE
FL | lo nt, 9 "y g—|CL Few angular grgvels up 1o 4.cm. Y4 I - I Al
& .lg,'qj:" Silty organic topsoil. “—-Z{ML[ SILT SOIL, low plasticity - black. &l LD
89235 A : 1= o | CLAY SOIL, high plasticity, red el A -1+ - RS
g al T brown. Root tubes up to Imm. ol AV N P2 4s
N ~ A
9 | '
1= X 8 <Rl
10 — alfjelwn ~
. — o .. “ 1
. . : 15| | LAY SOIL - high plasticity. |47 5 810
8ilt is mica and limonite = Dark red brown with.minor . “
. or manganese oxide J=¢—={cn| tight brown streaks. 4 el A .
%  patches up foImm. E‘_' o . Wil a R
3 : A %Z‘ Minor silt. En o i
€ 1= 77N ¢
® 20 E"g Root tubes open upte Zmm. |} Mo . :
- =5 : 31 apLaws.
9 Camtr— CLAY SOIL high plasticity g S IR I L
, c ] o
; A - gc -s'ondg, to S‘ND, excess clay fines ;,?’)'R' b ' NS
L. Sond and gravel is angukn : ‘ /' e )
@ quartz and rock ‘ngﬂﬁi SAND, excess clay fines, » e N
2y + Grovel band - dark red brewn. Graing 05 tolam b3 BN R PR
E § Bands of gravel upfo 4 em. M
<v o _ o g 218L0WS
Z.?. Silt (s chalky lime . CLAY SOIL, high plosticity,silty R
Qr disseminated and in Grey with red brown motfiing. a’ T et
W - pockets up to 2cm. ’ . v - :- - ]I $
T} SR
& a, ) e
§% "Gravels are’'angulor’ Few gravels upto "5.‘"" ”
ax» Calecrete. : Calcareous, | E ) W
27 : Joints dip 40-50% polished. g
x3 CLAY SOIL, high plosticity, - sl 2A4-1-1-1-
AR : Silty, some fing Sand. P : ;
D 3and is fine quartz W Minor sond. Vi
V. St is mica? " Light grey - red brown a l' NN
e ‘ mottling. ' Y 12 8LOWS
. 2 o 9 . ; i 5 b . . (‘ .
3 - i 1B
9 ' V/ o
3 AN AN i
: Sand is subreundéd o 7 SAND, excass elay fines, sand Y’ Sl XS,
- { inly OfF-1mm.Red brown -1 P
. .ongular quartz, Gravel grains mainty » S|o A
13 angular reck fragments light grey mottied. Gravels fg fom. | Aa6tows| 1.1 ].
. ~ ' €nd.of hola 616 ft. ‘ ’ e
it ]
. . -
: . RELATIVE MOISTURE ' i )
TYPE OF SAMPLE| 3 2 CONSISTENCY |COMPACTNESS| DENSITY (Sands)| - CONTENT ENGINEERING GEOLOGY! SECTION
3| A3 vs.—very Soft | La—toose : VL — Very Loose | H — Humid {OGGED BY
Waer - §—Soft | MC — Moderately| L — Loose D — Domp 1?3;? N°‘d.5'n4sob H.OIXOM
fevel, F — Firm Compact | M D-Medium * M — Moist . A.STURAK. [oATe 23 DEC T
 \date) S — st .|C— Compact Denss |W—Wet . DR'L:ER lslos:‘-’ 72“' :RACEDzz J':‘“a"
- We V.St Very Stiff |VC=Ver D—Derse - |S—sawrated . |TUCL- (D0 00 |necxe LNW.
¥ | Woter cut 'H. — Hord . Compact |VD — Very Dense | LL — Liquid Limit . >DR6 - - -
The: ter . t | ils only ond PL— Plastic .Limit {SHEET . /.. . Y y
R e o o o e commeneg. |+t e foweer-Loord | PG $. Q116 Ha
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A DEPARTMENT OF MINES - SOUTH AUSTRALIA ﬁOLE C“ 3
moRct | ASCOT _PARK L0G OF CABLE T0OL HOLE
. RAILWAY . BRIDGES . . SECTION RAILWAY RESERVE - Sudm' - —
FEATURE . MARION . ROAD. BBIDGE’ _ , ' HUNDRED. ADELAIDE RL Collor - =
LOCATION. Adjacent to track, E, side of level crossing  coorps . . - S
o ' : 1TEly lag SOIL  DESCRIPTION _,uu,,i ;rg, FIELD. TEST DATA |
GEOLOGICAL NOTES vel Zo |32 "'GROUP NAME w SHPES O _
AND  CLASSIFICATION - - Jbé §'8"’ 83 Unified Soil Classification, US.BR. E“ﬁgéé’é PER FOOT PEI%'I%,-\TEET?JR
. . o« Of 0_ ) Earth Manuol 2nd  Edition 1966 3 ‘°I§ .é‘s 20 40 60 80 LLZ)m;s‘i* .
— - |- ]==/CL[CLAY SOIL, low plastlclfg,red TTTT L
3 - Vegetation roots == brown, limy. Few angulargravel ERNKS
& - . {—==¢ ' lfragments to 4 cm. A
Bt Numerous fubes fodmm|  |Z—_| |ISILT SOIL, high plasticity, 1% NN RN
diameter, mainly lessthan :;/'——— lblack organic, limy. = A I RN
Imm.— decreasing == | ..,| CLAY SOIL, high plasticity, |[e/g=dfw 1 -1 | |||
— ' IO Blows— N AL
- with depth. 03— SH red brown'to white (limy). |3|¢% 9-Blows NA.‘J;

"« Percentagelime 11— Lime in silt sizés and cemented | \Y) o8 .

9 decreases with depth. IR nodules to lcm size. - w i e . .

c : 1—w Granular structure. NN RN

3 1____: : : (8] : B

: h— 2k vl

T o e . e - 108lows

> Sand is mainly rounded (20| .- | | SAND, excess clay fines, red L

9 . quartz grains, few 22 18C|brown, mainly coarse grained, :i 1l

@ lime fragments and Ay up to Imm. o &8 18Blows| |-

o Mmica flakes, . Jo— 6P| GRAVEL,, poorly gradedyrounded} B0 J1 |1 || ||
g‘s Grave| i3 siate quartzltg 1 a A‘.»gravel-sand mixture,tol0cmsi SEx -
=g Quartz.’ == in CLAY SOIL high plasticity, -~
'Eg 3ol &\red brown matrix.

2o T SAND, excess clay fines cCLAY K

@ . 17| |\SOIL. high plasticity)-up to “NRE
O+ _— i
W= ' > I— 0% clay, red brown, : > B

2 Lime in silt sizes, 1=~ . 1 WL s 2eBiows KK
% » disseminated andin _ == CLAY SOIL, high plashcl'fy, Q 100 X
< g’_ veins toImm,and . - 1= . limy. Greu to red brown S v ' RS
§3 patchas. 40— . —| momed : . ; R o
o2 == | - = BRI 0%%
R = '

No lime present¢ .-~ | —/} - -1 - pa

N g 1= 12 Blows ]l

'3 P 1— a4 ] R

A_g’ ; . 50— Syl !

v . , ] == Eird SR |

-1 : 1=—=4 Q| \g | 8/Blows

g . . e e -:4— — i J A " _ - - - . . :
. @ Becoming sandy —» 1— GRAVEL poerly graded roundedy | x - K&
-2 | Jo lep|gravel-sand mixtureto 2¢m, in s N LN

60— o .°./{C variable clay matrix. v 4o 5 -
- End of hole 60ft. B .
h Note Conhnuous sealed tubeg A ‘ . :
taken to 2T-5'ft. Samples ST
] - logged are from shoas |- X !
B only. o :
T
L L
" |TYPe OF samPLE % £ CONSISTENCY |COMPACTNESS DRE%?,RV&E) MOISTURE 1| - ENGINEERING GEOLOGY: SECTION
A goe (5A) T S AS| V5:—Very Soft | La—Loose ' | VL — Very Loose | H— Humid oL Mo 23 OCGED BY S
o » (sb) ~ :'-S:f' M — Moderately| L >~ Loose 0 Bomp v . DM 500 . WRPBOUCAUT _
E n (sg) o — st —Comp e IPEE oriLer ASTURAK [oare 28 JANTI |
6 » (s6) v.‘s:__\jw sutt |V € ~Very " o — came o Soruratag  |START . 14 JAN 71, |TRACED "y .MB. .
Sea’l\ed S'LuhSAL N e Hord . Compoct. |VD — Very Dénse | LL — Liquid Limit FiNtSH . 19J A:R(? o JCHECKED va
RS volues refer- to cloy soils only a - c Limi Y
'S:Oo:l:‘org'ﬁssf:p-r :::::. PT':,:T(’C aon IMIEONO'" 0"°'y|'ﬁlf lcono::s:lencnyd PL Plo‘“ _LI * SHEET ,:(‘ OFI 89'54 “qe
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: DEPARTMENT OF MINES - SOUTH AUSTRALIA HOLE | CH 4
monct ASCOT PARK. L0G OF "GABLE TOOL HOLE
. RAILWAY BRIOGE . SECTION RA/LWAY RESERVE [ srtoa ! T
FEATURE | OAWS . RCAD. BR/IDGE. HUNDRED. JDELA/DE RL Collar T
\wocation. Aajacent fo Fracks, SN corper.of bridpe cooros . . Datumt ,
Elv |agd - SOIL  DESCRIPTION A s C-g FIELD ;TEST DATA |.
GEOLOGICAL NOTES . LN GROUP NAME 2eHEE 5o srows | soTeT]
AND  CLASSIFICATION 4 g g &2 Unified Soil Classificction, U.S.B.R. E"~—§3-“-"3 PER FOOT PT%mFT !
of Barth Morunl 2nd  Edition 1966 LB: 55 20 40 60 80 LLB’
~o CLAY Sorl’;' /¢ et (,Mw Hemep: >
. r,m// G ey S % g o IR T [ &/ mﬂm:"’f;’zz‘;’ Uer grayel s | TR
’ lant rocts K bec o |cH ll}’ 200¢ A 7 ¢ d1.1
'flchv- in lime {.’"’5'.’__ - j"i» —o /sc,l’as//cﬂ&, :/""” 7 ‘/’ow "":"/; féf ¢ I- LR
1°" / IR H N AN
. P IR 4 © . A . . ". . . .
. PR 1= o N I . -
' & Memerous plant fubules R 19-Blows— AL
\l ‘ dlCO)’G rap up /p ° .; CZI}’ 5'0/[ 4{9‘ ,0/05‘//(.'!// "Cd/”‘ 9 ~. -/ o
Q d1- - recrw browm, disseminaled lime . NN ENEN
\\./MM " 5/16 /MOHI:‘/ 1. Z’ st size ,gar/Ic/eS' becornin ng &‘ k . WU
\o/ litng  aolecreasing fo 4-= Vighter colorcd with depth 9 1_ SHESLAT
{""’0 af. 22 // : s _|CHIA yﬁe/f;ﬁ brown. : AT
s 1]~ Lime 15 cemernted 17 Some 4 NS RN
AN 20| -~ _| |soolules yo 5o Zem. s ﬁame/er_ P {"&'BIJWJ 757
X 34 | Prismalic struclure. R 7 IHEBar7aak
§ AN ecomes /lma// 25 o ~ Clay has devaloped meottled N 4 ‘ e y 44 77
UAS Lam @ /’ 1.-° red & grey oppearance. w AT
Q\Q‘R 1°_- . } N Tl . 'W'
N \" . y __ ‘. 7 ! . ”‘
AV 1e-| N 1
v ‘Q 2 ' — 3] -
s g N Sond 15 rawm'e/ =~"| CH Cl 4)’ so/l /, ,a/a;f/ / WIM
LRI ;yﬂr;‘z grovins and, - s/c 20,{ f e grasme
‘Q\% rrida Hakes t/mnporﬁa‘v‘ =" 05 mm. in a/mm
N i CIAY 507 Hoigh plasticity, some Glack
' Q\\\ " T CH plant reofs up Yo 2 mm. 1h Srze, by
IR - Red = grey mo///m] with white i
iy a 3 o - Sirméy patches, )
1L Sand 13 mainl) 2 2 ST T CLAY, F01L gyﬁ plasticity witk -
X roundasd 7mvr Grarng 1= 7| 3¢l 207 SAND greins. :
\& 2 moea flakes up fo 0-5mep ERI) | 540 gxeegs, 6‘/0)'6'/ frmes op Wl
; ravel 18 slate gwr/:/t& — e D
N - Quonls. & . 18596 FMen ‘;‘;‘:’:‘;J Ll o ‘::dﬁr% cme 1] %
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APPENDIX

LOGS OFICABLE 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 ?Figs._l and 2).

Samp;ing Procedufes
S.,A, Samples

To obtain, for logglng purposes, an almost continuous
serieés 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 (Fig. 2), into the material
to be sampledo

The assembly is lowered carefully 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 f rom the sampling
tube using an hydraulic rafi, 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 opr "E¥ ghoe (Fig. 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 follows:-

"S" SERIES CUTTING SHOES

‘MARK - = FEATURES o . USES
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
4,29/32 in., (just - where considerable deformation
greater than outside of sample is permlss1ble. Essen-

dia, of wvacuum 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 Tﬁbé'gLBl¥Samp1és

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 (Figo
L)adistance of 1 foot into the material to be sampled.

Before the sample is taken the hole is cleaned out to
the depth specifled° The hole is not reamed or cased for at least
1 foot from the bottom, 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 “then
labelled and stored in a Laboratory Sample Box.

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

Sampler tube -ASSAB tube cadmlum plated
WM 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 - = O 4;/
Outside clearance - ni%
Cuttlng edge angilé - 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
- indication of the consistency of clays, and compactness of silts.
However the test results can be affected by several geological
factors such as degrée of cementation, and size 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
forn.

Near the centre of the form & graphic log of the
:materlals encountered is shown., .

In the column to the right of the gyaphic log, the
'80ils are classified and described according to the Unified Soil
Classification. (U.S. Dept. of Interlor Bureau of Reclamation
1966) as shown on Figure 6.

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

ceceosae Geological age g

eececeee30il unit name Printed vertically

cesssosoType of material

coeocoocooMineral composition

seo0so0eeoGrain shape

sooo000coCementation

oo co0o000 oOI'ganiC }ﬂaterials

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. 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 compressiye 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.
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1. CLAY SOILS o
' CONSISTENCY
i | UNCONFINED |
: - | coMmEsSIVE ¢ ' :
CONSISTRNCY | | STMBOL : | gpovory - FIELD TEST ¥
: . | -(kg/sqe em)
Very Soft : | V.S, ' | less than 0.25 Easily penetrated several 2
R inches by fist.
Soft S 0.25 to 0.5 Basily penetrated several - 2 to &4
: : * } - 1inches by thumb,
Firm F : 0.5 to 1.0 Can be penetrated several 4 to 8
: inches by thumb with
moderate efforte.
Stiff - 1 st 1.0 to 2.0 Readily indented by the 8 to 15
; o thumb but penetrated
: ‘ only with great effort
Very Stiff | | VeSte' | 2.0 to 4.0 Readily indented by tmmb 15 to 30
Hard H over 4.0 Indented with difficulty 30 and
(Bxtremely. ... by thumb naile over
. 8tifpe) - o

Bsed partly on Terzaghi, Ke and Peck. R_;Bo 1966, Soil Mechanics in Engineer-
ing Practice; Wiley = New Yorke.

B

MOISTURE CONTENT

5>

bbreviation Meaning

M - LL Moisture Content near liquid limit.

M < LL " o less than liquid limito.

M > PL " u greater than plastic limit.

Mc, ~ PI‘ o 1 near " "

|1/ ¥ \< L " " less or equal to plastic limite
MC < PL " u less than n "

MG << FL > "

. much less than wo "




2.  SILT SOILS

~ - - - - COMPAC TNESS i SYMBOL N

Loose Ls 0 to 8
Moderately compact MC 8 to 15
Compact c 15 to 30

Very Compact-- -~ ----{-- VG greater than 30

3. SANDS

CLASSTIFICATION OF SANDS BY STANDARD PENETRATION TEST

._The_l 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 21l times the water in the drill hole

was kept at the level of surrounding groundwater.

N
w\n
(=}

A1
o

EFFECT OF OVERBURDEN FRESSURE ON STANDARD FENETRATION TEST

i
Standard Penetratipn‘ Test (N) Blows/ft.

100

Depth below Ground level (Ft):.
\‘
o

)
N
(S|

O 1014202330 40 50 .60 7P 80 90 100 .110 ‘120
\ LI T Y T T
\ As proposed by Té‘rzaghi', Ko
' _ and Peck, RoBo "Soil Mech=
—\u \l1o 30 50 —- | anics. in Engineering Practicet
] N Wiley, New Yorke
\ ]
N \ W
Very dense
: : R \
Very AN : A \
loos \
-\ Medium dense ' Denss
Leose g
| :

Based on Gibbs, HoJo & Holtz, W.Go (1957)' "Research on Determining
the Density of Sands by Spoon Penetration Testing® Vol. I Proc. 4th
Inte. Confs SM & FE, London. .. .

TERZAG’HI, Ko,' and PEBK.g 1914-80 :
Wiley. New Yorke

REFERENCES

¥Soil Mechanics in Engineering Practice®.

GIBBS, HoT. and HOLTZ, W.Go, 1957 -Research on Determining the Densit,ylof’
Sands by Spoon Penetration Testing. Proc. 4th Inter. Conf. SM & FE,
’ LOnd.Ons Volo 90 ) )
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DEPARTMENY OF MINES SOUTH AUSTRALIA

ENGINEERING GEOLOGY SECTION -~ SOILS CLASSIFICATION-CHART’ e

(Excludfng particlegs larger than 0.25 ft. and bosing fractionson estimated.weights) |SYMBOL | and typical materials ' I I -
. .. g K ‘e . A T . . . o . B . . _ s Il )
CLEAN - Wide range in grain size and substantial amounts - GW - “GRAVEL , well graded; grave!l sand ’ 2 Cu = %%g Greater than 4
O GRAVELS of all infermediate porticle sizes mixtures, little or no fines A Nia u‘é Cc - (9—59%;,3 Retween one and 3
ey GRAVELS Littie or no Predominant] . o : - G p GRAVEL | ded | g S -gi‘;‘n.m”;‘ R
| & More than fines mariaon y'orm S5i3e, Or o'ronge Or Si12€s, wii! . POOriy graged; gravei san 0 <';§N . . .
‘_/,x) s 507. of the ( Some intermediate sizes missing. mixtures; littie or no fines. S ‘g m‘:V’V) s Not meeting o gradm{m requirements for aw
49 . 3 ‘ . — e LT R ) .
O -~ Mjcoarse fraction] DIRTY Non-plastic fines ~ for identification see ML bzlow. GM GRAVEL, excess silty fines; poorly graded N = ' - Atterberg limits below "A” line Above 'A" line with PI
(g © : lszlor‘ger‘ than | GRAVELS gravelfsand-s\iﬂ mix}rur‘c\.s : e ! § or PI less than 4 - between 4and 7 are
L mm. Appreciable . ' N o j ) a2 | S - borderli ir-
uz" 2 3 (retainedon arr?opuni' of Plastic fines — for identification see C L bzlow GC GRAVEL, excess clayey fines;poorly graded ‘g p c 9 }:LO : Atrerberg limits above A" line , °r erln:e calses r;ql;'r
2 E 0 | BS T sieve) fines : gravel-sand-ciay mixtures ° G 9 wiboc with PI greater than 7 "”9 use of dual symbols
(s 7)) . + €£2c é 3~ 5‘ S 60
o5 CLEAN Wide range in grain sizes, and substantial amounts of SW SAND well graded ; well graded sanas, g 5 & oll TR Cu= o Greoter than 6
na . SANDS all intermediate particle sizes : gravelly sands, little or no fines. & W« a Cc - 039" BRetween one and 3 N
n Qo SANDS Littie or no ' : T T T B BNRNY)) ‘ D000
o 00O o Pr‘edomfnonﬂy ‘one size or a range of sizes, with some SAND, poorl raded; poor! raded sands | = o O wll - : ‘
< c ~ | More than fines. intermediate sizes m]zssin' 3 3 ' ‘ sSP ‘ ravell Psanz;_sg liH’lefoPr noyﬂ?ws o £ g’ Zlip N Not meeting all gradation requirements for SW
o § 507, of the 3 : S ol ’ - S — w 18T e
O+ i Foar‘sz fraction| DIRTY Non plastic fines - for identification see M L below SM SAND, excess sii’ry fines: poorI')I gradzd o :’ S ,C_) ‘_cc’ 2 Atterberg limits below A" line Above "A"line with PI
e 9 Is smaller SANDS sand - silt mixtures ’ e v g_ Z ;;E or PI less than 4 between 4and 7 are
o than 2mm, Appreciable ' - [ B o Ol &£ 2 - : i ir-
> assi : PP : Plastic fines - for identification see CL below Sc SAND excess clayey fines ; poorl > o ZiS2. Atterberg limits above "A" line .borderhnc cases requir
(passing amount of fines . 4 yey L P Y o O & Wi 9 ing use of dual symbols
B.S.7 sieve) graded sand- clay mixtures. - ’ o with Pl greater than 7 g‘u uat sy
- - ' o .
c - FIELD INVESTIGATION PROCEDURES , - Re)
9 B on fraction smoller tnon 0-4mm.(passing B.S.36 sieve) GROUP GROUP  NAME " o0
e .
N - SYMBOL ( and typical materials ) > ‘ .
= S(Oll.f gé\_%’T SOIL THREAD | SHINE [DILATANCY} ODOUR |DRY STRENGH ’ ' : _8 ) i
o ) we i . - 50 —
n £ SILTS « : o T /
N {- .l T i k | . ) 0 . . . . . . ’~— 1 i
2 5 |AND CLAYS | FQrms fregilecast | Thickcumsly Nonajo | Distinet | Mot |Nong to | ML | SILT SOIL.low plasticity ;inorgonic silts ond y o |
O - L| U|d ]imrf kneaded while moist broken qu‘y 'Fll’lz SlH‘y or Clayeysands, r\OCk flour L|.>J . g 0 | ; | \
\ T . ql Cast meybe handled irea- : - o Zz :
acy ess thon Iy wn;hguf b;e;:kgTr?.Co{a be | Thread car},_,b,c. - IModerate | None to Not Moderate CL CLAY SOIL, low plasticity ; inorganic clays of iow | 2 |
SE5ml 5o | knessedmoistuitnoul™ peintggastineas | T | siight”  |significant | o medium plasticity. graveliy clays, sondy cleys | O -
= 45 )] heraes fo the hand. is fragile. silty clays, lean clays ' ul 13) 3
- . T {
< c? Cast fragile to cohesive Soft, weak None to |Slight to | Decayed ! ‘ ORGANIC SOIL low plasticity; osrganic siits N - b
& 2 ejeriel wilasere ¥ Tinresd T |very dult (distinet” jorgenle " | Low OL | ond silf cloys of low plosticity ol gl
(&) B 4} ) - 1 | -
-, - -
o Moderately plasti d | W 4 di Dul ' i icity i Z e
4By cofesie TR R P S Laisheant BonlilSan | MK | i dlatmecna e sonds or it sols| <
E g o SILTS ?‘xanedres somewhat o the crumbly. ' feels floury zlastic siits. ) y y o {0} cL—t—
L 3 |AND CLAYS i ) ' : igh 1 - icity; i ~ O . ML N
o Very plostic and cohes- | Vary tough thread| Very glossy| None Stromg | High tovery CLAY SOIL, high plosticity; inorganic clays CLhoML
+ . X i - . - I — L . 4+—-—-=-
S| Liquid timit | Jeeters sy | qon be toled bo | iR ot Connofue | CH .| GFRigh piasTicity \Fot clays | M ]
3 § more than to touch. ) finger pressure 0 ‘ ,
. - : psprvan S o 4
s 50 gl‘acsgcsc:?dni?h:s;:e. %«rok;oongfdium Moderate None Decayed yodgrctefoh'igh. OH ORGANIC SOIL,hiqll_plQ.chify ; organic : : 0 10 20 30 L’QO o 50 N 60 70 8o . 90 100
esad. , g i : : 5 £ )
- Qreésv ‘ros +chh". 9y soft and fv;bzrgus g"lc‘,’g;’; ofger"";?nr :n“t,xyel::?‘ii:ous. clays _of medium to high piashcn‘y, ) v LIMIET
' N ‘ = ' - I N a PLASTICITY CHART
HIGHLY ORGANIC S0ILS| Readily identified by colour, odour, spongy feel and frequently PEATY SOIL ; Peat and other highly A ‘ .
by fibrous texture. P+ oreomic soils. , | FOR LABORATORY CLASSIFICATION OF FINE GRAINED SOILS

NOTE : BOUNDARY CLASSIFICATIONS : Soils possessing. charocteristics of two groups are¢ shown as a combination of twe 1 Based on “The Unified Soil Classification 'Sysfem"' APPENDIX:
group symbols, e.g. GW - GC, well graded gravel with clay binder. : United States Department of the Interior
iy ! 1 ]
' Bureou of R,Q‘Clcmaﬂon“Eor‘fh Manual”

MG

64-246 ‘ | ' . : ' v First £dition, Denver COLORADO 1960 F/Gé
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