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_ SUMMARY AND CONCLUSIONS

- ' Field Investigations for the Outlet
o Tower and Control House foundations show

sound bedrock underlying hillside material

and alluvium up to 5 m thick. The bedrock

should provide acceptable foundation !

conditions.. _

However, the fomlbwing pbints are
suggested:

ceeesss Removal of all alluvium including
a possible 0ld river channel located
during a seismic survey.
‘ﬁﬁﬁ}-a. o cesecee Removal'or bolting of unstable
I blocks along the quartzite cliff
. face.
.as...; Assessment of rock quality at déepths
beneath outlet tower prior to
grouting and anchoring tie wires.
INTRODUCTION |
_ Following & request -from the Engineering and Vater
'“Supply Department, field work was carried out at the Outlet Tower
and Confr01 House -sites to ascerﬁain fOundationsconditions.
As these two structures a;é-part’of.the same water outlet
system it has been decided to combine results of the investigation

into one report.
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SITE GEOLOGY
Outlet Tower

The geology of the area adjacent to the proposed outlet

tower has previously been mapped in detail (Report Book No. 73/310).

~ Upon the reméval of 1m =~ 3 m of overlyiﬁg alluvial and
hillside material the tower will site upon MS-S, (MW) « (SW)*;
dolomite, Unit 13. The overal rock quality to be expected beneath
the outlet Tower should provide adequate foundation for proposed
cons%ruction workd .

Quartzite (Unit 12) is approx. 15 m thick, VS - 8; (SW) -~
(gﬂ) and is found beneath the dolomite at depths below the base of
thé alluvials ranging from 075 m - 3f0 m. Both the dolomite and
quartzite éip approximately 3%0° eastwards (see Figs. 1, 2 and 95).

The contact between Unit 13 and 12 eppears basically sound
although some slip may have occurred aiong this cohtact during
tectonicfactivity in'thé past. Where thé'cohtact approaches river
level some increased weathering along the,éontact may be expected,
Also here the dolomite is at its minimum ﬁhickneés‘and the rock
quality-should be carefully examined following the reﬁoval of
alluvium and priorato establishing the ouflét tower fdﬁhdations~

The contact between the base of quartzite Unit 12 and the
shaly dolomite, Unit,ﬁﬁ;‘has been showﬁfga?be'the site of cavity
formation and intensive weathering of thevéhaly.dolomite.

Drillhole No.5 is cﬁrrentlj showing Artesian pressure,
the later probablj derived from a head of water formed by waters
collecting at a.higher level and.rﬁnning down.the contact of Units
12 and 1. |

Cohesion across this cohtact may be assumed to be nil.

This should be noted wﬁen designihg anchorage for the outlet tower,

* See Appendix A: Soil and Rock Classifications.

+ For rock strength and specific gravity values see table I and
Table II. _
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Groutiné‘in %he-vieinity‘of this contact may be in order prior to
the eetablishmen$;ef'theAtower enehore,ff:
‘AN attempt has been made to show diagrammatically (Fig,3)
| the dimensions and form of expected fracture—joint blocks occurring
_uithin Quartzite Unit 12.-
~ The joints exposed in the quartzite at river level on the
| right hand side of the creek are discontinuous, tightly closed and
ePaced 50 ¢m « 1,0 m apart' In the lbwer flaggy half of the unit
the joints occur with increased frequency and the bedding plancs are
more strongly defined.A Thig results in 1eee massive unit blocks.
» The pﬁbtdgraph of DH5 (Report Book No. 73/310. Appendix
11 photograéh.15) suggeete that between depths 7.50 m aﬁd 16,20 m
fracturee'are 30 e¢m to 70 em apart but'beeeuee this is an angled
borshole they.may represent fracturing along bedding'planes resulting
from drilling andftherefore only one true joint may have been
intersected, this at 10.00 m dipping e.t.approx_.-» 756.
: Short anchorage ties may be»gfeuted,in the sound quartzite
between ELY5 end.ELSG@(eleﬁg:theqeentre line of the outlet tower)
' and longer ones taken preferaﬁly 3~4mn benoath the Unit 12 -
. Unit 1§ contact., . L co
| Lo trel ‘ee
The - pruposed alignment for the aownetream outlet structure
inoluding the wall, the control house, etilli‘ng basin and selective
water outlet pipe traverses in the main alluvials of the Little
Para River (See Flgures 1 and 2), '
Four metree at the ‘eastern end of the alignment at BL101.7
trevereee ghaly dolomite_whlch outcrops immediately beneath the
base of the quartzite cliff:Athe wastern éhd'traVeisee hilieide
. debris and alluviels. »: - |
' Excavation in the dfder of 5 m-will be required at the
éastern ehd down to ELQQ (proposed'EL base of outlet duct). The
dolomite 48 S = Wi ~ (HW) = (MY) and should be sufficiently fissile
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to facilitate casy ripping. Hovever, the nore weathered massive
dolomite dbes not show open fractures and difficulty in ripping
may be encountered.

The upper part of ﬁhe quartzite eliff face (Unit 12) is
fractured by . jointing 1nto large slabs of the order 3 mx 2mx 0,7 m,
These alabs are supported by the underlylng flagegy quartezite (Ses
 cross gection B - B\ Fig.z), Removal of the looser boulders and/
or pinning with rock bolts is strongly recommended, in pérticular to
protoct the control house (See Report Book No. 7372743 Geological
Investigations - Outlet Duect Allgnment).»

A selsmic refraction survey (See Appendix B) Buggests the
possible presence of a vater £illed pebble bed (old river channel?)
1ying beneath 4 m oanlluviuma Examination of this pebble bed,
 {(Approg. 5m x Tm cross section, of unknown depth) and lateral extent
as a possible leakage path.should be undertaken, It is also
possible that saturation of the downstream toe¢ of the dem may
result if the chanmel is only partially excavated amd the founde
ations for the downstreanm Vall'pléeed‘adjaéent to fhe channel, .

The seismic survey indicates the presence of lowver velocity
material occurrlng towards the northern end of the spreads, This
may suggest‘ths presence of a fault zone or deterioration of rock
quality between the dolomite/quartzite_OOntact. .

This contact has not been delineated and ﬁhe»occqrrence.
‘of cavities and highly weathereﬂrdolémiﬁg:along-thig contact should
be kopt in mind. B

The right hand side of the valley is basically the dip
slope of the strata and any excavation into the hillslope will
consequently ‘reduce the atability of uphill rock units and hillside
aebris. ‘ '
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This will be true for excavation along the western
extremities of the Control~Hoﬁse alignment and during cutting of
the access road.

| Approximately six metres of £ill upstream of the'éoncrete-
ffacing of the wall will be required to build up the platform from
'f bedrock to reach EL. 104.3; the proposed height of the wall.
| B Overall, the rock quality to be expected beneath the

~ Control House and wall éhould prove adequate for foundation for the
X/‘K‘ Leat

J.C. BEAL
GIOLOGLIoT

 proposed construction work.

. 24th Jenuary, 1974
. JCB: TG
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Soil and Rock Classification



" ENGINEERING CLASSIFICATION OF ROCK MATERIAL

1. ROCK CONDITION

TERM ABBRN DEFINITION
Fresh (F) No weathering effects visible to naked eye.
Weathered (W) Shows visible effects of chemical decompo-
’ ’ sition caused by air and groundwater. Can
be subdivided: |
STlightly weathered - (SW) ‘- change in appearance but no loss in
strength
Moderately weathered (MW) - change in appearance but with significant
_ _ loss in strength.
Completely weathered (CW) - has soil properties and often shows
complete change in appearance.
Altered (R) Shows chemical and physical alteration to

rock fabric caused by temperature, pressure
or injection of other material.

2. ROCK STRENGTH

Can be correlated with unconfined compressive strength tested in the

" laboratory.
TERM  ABBRN Kg cn’ FIELD TEST
(p.s.i.)

Very weak - VW 70 Breaks and crumbles easily in
_ ’ (1 000) the hands.

Weak S W 70-200 Breaks easily with hammer (Normal
' o (1 000-3 000) tap. range
- . . 2

Medium strong MS 200-700 Rings and breaks to firm °

| | (3 000-10 000) hammer blow " (concrete

Strong S 700-1 800 (Very difficult to break with

s ‘ (10 000-25 000) hammer )

Very strong ' © >1800 and requires sledge

’ (>25 000)

3. USE OF CLASSIFICATION

Note that Condition and Strength terms do not necessarily correspond.

Strength depends on the type of rock whi
effects, e.q. _

Rock Material : Cond

le condition depends on external

ition Strength
Granite - ~ Fresh . Strong

Schist Fresh Weak
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. FIELC INVESTIGATICN PRCCEDURES . GROU? { GRCU? NAME JoraTaRY CLACSISICATION CRITERIA
Excluding particles larger than 7-5¢m and basing fractions on estimated weights SYMEOL and typical materialz LAECRATCRY CLASSIFICATION CRITERIA
; - Teo
CLEAN Vide renge M @léin SZEs. e bstaniat acounts of ‘3l intermegiate pasticle GRAVEL, well graded; 21 Cu= "2-Bi0 Greater thzn 4
- GRAVELS CRAVELS Vige ge N grain aiZes. ¢nd subsizniiz amounts of all intermediate particle sizes 6V gravel sand mixtures, Ble cr ro fines s 8 a s g_ Co= m%n-cw Betweenl and 3
S
vE | More then 50% Lictle or ) ] o GRAVEL, pacrly graded; PR i ] j -
o5 of the coarse no fines Fredorinantly one swe of & range of sues. with seme intermedials sizes missing & - gravel ;and mixttres iimz o 10 fines ﬁ 4 KBS | Hot meeting all gradation requirements for GW
“wsg fraction is — - c2 w g " -
Qaas DIRTY plactic fingeefor incentiienting cor - GRAVEL, excess sifty fines; 08 o a e = | Atterterg limits below “A" Above “A” line with PI between
232 ["”%'EE'I ::23 f;“m GRAVELS Norplastic fires—tor incentiication sex ML below o poorly graded gravelsanc-silt minitres T % ; = g | line cr PLless than ¢ s and 7 ‘ borcerline cases
253 i : g =E S - S and 7 ere borcerline cas
SEG| sy sewy | APPrECble smount | fnes—io e s CL | GRAEL, excess clayey fnesi Fa & SFE Anererg fmits below 4" ST e
52 of fines i - - poorly graded gravelsanc-clay mixtwres <E o | fing or PIgreaer then ; requiring usz ¢f dual symbols
T=S - 2l —n & = Teg -
we~ CLEAN vice ranze i i substanial amognis of all ntermeciste paricle s " SAND, well graded; . i 3% =z 5 Cu=, S-Tie Greater than 6
g%é , SA:CEOC' EAND'S Ce range in . éac subsiantel amcuis of 2B inermecisie pariicle sizes R wel giatse sanos, grovelly sands. e o ne dines g ‘E L=, ST ) L=t 0, Bevwen) 2nd 3
£ ere than S i " RS 3 c
8= cre than 5090 ittle or Pred s one s o & range of sizes, with some nermediate <i i SAKD, pocrly graced; - |2 ¢ gE= M cting all gradati virements for SV
g of the coasse no fines redorunantty one size oF & range of sizes. with some intermedizle sizes missing S pocrly graded sands. gravelly sards, Gitle o fo fines H gg 2 €~ ot meeting 2l gracation requirements lor OV
£ €02 . gravelly sands, Gitle or no fin 3| &¢ £ =
fraction is e N e Z L P —— — Y
DIRTY clastie fines—for indentificati e SAUD, excess silly fines; > g8 w25 S| Atlerberg limits belew A Above “A” line with P! between
sma(ller than 2mm. SANDS Non-plastic fines—for indentification see ML below " poorty graded sand-sili mixiures £l E SEw | fie or Pl less than 4 ¢ ot 7 e border
passing Appreciable amount ShD L W — — ¢ anc 7 are borderline cases
. PP e . : D, excess clayey fines; = Atterberg limits betow A -,
B.S.7 sieve) of fines Plastic fines—for identificaticn see CL betow , sC poorly graded sang-clay mixtures e five o Pl greater then 7 requiring uze of dual symbols
FIELD INVESTIGATICMN PRCCEDURES ' aae §
on fraction smaller than 0.4mm. (passing 8.5. 36 sieve) GRou? GRCUP NAME =
. ) , 2 I
_ SOIL CAST  ts0t sy ’ so THResD | SHmE | onatancy | obour | ory steevcin | SYMECE and typical maceriats ° ’ l l ' i
5]
= T SILTS Forms fragite cast i . e SILT SOIL, low plas: 4] 0
] AND CLAYS | Co0k 1o are bncaces wae mant et sandtant |t G ke il inorganic silts and very fine sity o clayey sands, rock flour | 2 I . RS2
9 g . Cast majbe handlee ireely without breaving GLAY SOIL, low plasticity; =] %S 40 : >
2 Liquid limit Can be hncages morst wathont crachag docerate | ety ik | Mol sizmbicant tiodsate [V} inorganic clays of low te mecivm plasticity, v e :
8'5- less than 50 Maienial acherss lo the hing pench £et i gravelly clay. sand. clays, silty clays. lean clays ﬁ ;__ cH
z g Cast tragie b neat pecae Shcht 13 dsinet Decasea orianc 0 OBEANIC SOIL, low plasticity; » =] 0 I
g's aghese samEanat 16 e hane Saft, et s . R dntect ratie: Low L organic siits and silt clays of low plasticity z g /
oF Wostatey gl avs canne e prow SILT SOIL, figh plasticiny; g Zw , Ul
%l“,; Maternai achees CTeand o b‘f M st Hens o stnt | Not siesitioant | Pawderes s [\(] incrgamic silts, mucacecus or diatomaceous O oL-ML { or
£= SILTS to the hanc fap b crumy el fous fine sandy or sty soils, efestic silts . Sl Ly Mi
il g or
S Very plastic ang cohesni High %o ser hies : . _ / ¢
= AND CLAYS .‘.hr:m:I “‘“ :m[: x:rl;-. hang Very iiga diesd, o 5 tinne Streng exth c;inoc,[- ; cH ,CU‘Y S_mL' bigh plastci . A’ - 27 L. I
Liguid limit Gresss 1o touch be wuiteZ 1o 2 pa poi ) b tioger c_’ incrganic clays of high plasticity, fat clays ! ! H
. bt [ 30 ] 50 £C 70 (1] 50 100
more than 50 ::;:‘,;:"(D::“ et et . o ORGANIC SOIL, tigh plasticity, LIQUID Liniy
iy g fisne . . . .
Greasy (; c;xn i Ctien s a2 L * orgzic clays of medium to high plasticity )
- PLASTICITY CHART R
— PEATY SOIL; i
Readity identifies by colour, odour. spongy feel and frequenily by fibrous texiure i Pl Peat and other highly organic sods FOR LABORATORY CLASSIFICATICM OF FINZ-GRAINEC SCILS
NOTE: BOUNDARY CLASSIFICATIONS: Soil possessing characteristics of two groups are shown os ¢ combination Based on “The Unified Soil Classificction System” United Siates Depariment cf the Intarior,

Bullad 70-84) of wwo group symbals. eg. GW-GC, well graded grovel with clay binder. Bureau of Reclemation “Ecrth Manual™ First Edition, Denver COLARADO 1540, 70841 Ballas
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0

ABSTRACT

" A refraction seismic survey was conducted on the
west bank of the Little Para Creek at the proposed Dam

'51te

The 1nterpreted bedrock proflle 1nd1cates a very
shallow basement with little relief variations.

" Possible old channels have been resolved.

INTRODUCT ION

This seismic refraction surveybwas requeSted by the Erlgineering

Geoiogicai'Section of the South Australian Geological Survey for tne.South

 Australian, Engineering and Water Supply Department.

veloc1ty of the bedrock;

overburden.

, and'R.

i

i
!

i

. The purposes of this survey was to locate the depth to, and

and the thlckness and velocity variations of the

The location of this site is shown in drawing No. .73-502.

AThe'survey was carried out'by'R. Turner (Senior Technieal Of ficer)

;Beech (Techinal Offlcer) of ‘the Exploratlon Geophy51cs Scctlon on

. the 10th July, 1973

|
R i
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SR SURVEY PROCEDURES AND RESULTS
1 .

”A.; A S.I.E. P19, 12 channel recording seismograph, mounted in a
lander;r was.uséd to record the first arrivals at the geophones for a
convehtﬁonal spread arfangemcnf. The géophone spacing was 10 feet
- 8.048 %etres). Shotes were fired ét_the centre, at approximately 1.52 m -
off £he.extremities, and at equidistant positiqné, 18 metres from the éndsbof
'each’$pf¢ad._bTHe data from the igtter shot'poiﬁts were uéed for the inter-

iprétatidn'of the bedrock.profile, as specified by Hawkins (1961).

: INTERPRETATION !
; The interpreted cross sections of spreads 1 and 2 are shown as

Fig. 1 and 2 in drawing No. 73-503. The profiles show a very thin layer
of overburden with velocities ranging between 335 to 510 metres per second,
approximately 4 metres thick. There are local areas having velocities

betweern 610 to 1524 metres pér second, which probably represent alluvial
S - , L .

material in old channelé, pérhaps with quartz boulder beds.
. The basement layer has velocities of 3917 and 4624 metres per

second.in'spreads 1 and 2 respectively. THis velocity variation may indicate

a different degfee.of weathering of the qﬁértzite beneath cach spread. Local

1atera1'velocity variations are probably present at the northern end of
“each-spread.’ The 1016 metres per second basement variation ig\ -spread 1 may

indicaté the pfesence-of-a'shear zone.
P CONCLUSIONS

R

’.f:..l"‘,.t" S . R _— .

o . The bedrock profile is relatively smooth and shows small local
) fdepréssiodi probably representing old stream cuttings. " The velocity of
/" the bedrock shows uniformity in composition, with probably local lower

Lot | | R L

. : i See 0t .- : . .
" -veldeity zones at the northern end of spreads. - = - » o
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Plate 1.

Quartzite Cliff face (Unit 12) near to
Control House.

Plate 2.



ot TRUE NORTH

/ GRID NoRTH ., 1T
/%9

CUTLET. | | , >

M\‘}’ N M-%\
ToOWER !
"f./ |

L= UNIT 12 | Q .

—— [ 750 m AN

romrinen’ g;of'/?/s along clff face Z9/ 250 m E E
{ a’,;b/w:,z EE-
7

70° befwéer NW-5w) “
T~ form wrnsiable blocks. j

L poy 250 m E

W
— LEGEND—
| ‘ 7 Soor/  from
.
Dolormite  UMT ZEll % v Tremeh 1
e « /
Slate  omir tg .. . l=—=
4 Slary Folomrfe / —‘6”“"(*;]
Cuorfzife ONT7 /2 o . L0
. ,
Mearrrrly bilfside collvyromr, 2 .
///0/?74/ alluyionr. . . . [ e N
: - . . ] - V .
3 X Limirts of Sloreing. . L L S P Dl .
uﬁ § (7 V/Z’/)?//jf of ot Fower) 3 AN ,
g ' N
Q ‘E%\ \ {f/)éfﬂf‘/zg/g exvosed : O ﬁ,} \
~ . . 8 / ertber side of Frerc. B i / Y, — u\\
! Drill Hole focaltvor ® ¢ ) bepeatt [5m-2.0m LN | ./ Q S| oo s
. . . &(\ / of hillside oyerburdin \ - \ 4 S \V. RN B €8
Jornf, Strike x anp A so° o K A{/ = — -  Access \\ =, \
ed 207 200 m E T ) o % Road <
) 580/0///??’ Vi ” " /280 // o
Sersmtc Kefracliorn Suvrvey X | : E1G.1
No core recovery y ‘ :
during orilling f NOTE ~ Kesults of Sessmpe Spreadls  grven /7 DEPARTMENT OF MINES - SOUTH AUSTRALIA
Oortours e mefres —— —— 104 Kepor? Book N7 75/178 by KA Gerdes LITTLE  PARA  DAM

OUTLET TOWER & CONTROL HOUSE
FOUNDATION INVESTIGATION

0 2 4 6 B @ 20 mefres. GEOLOGICAL PLAN
Lo TN S | e s
ENGINEERING . 4
1250 GEOLOGY S Beal, —
SECTION (;c’o/a_gxs/ cd. K56 74 _ 6?}
Ckd.
. . . . y : V- 2~
Director of Minaes Exd. DATE T4




EAST

120 1

115

110 A

105 7

Elev. fo1-7

100

95 1

S
Vs

kS

_\__\_;—

LOM/ITE -

- - - = Do

(IR
[

vy

——

(o

|
|
|
i
i
]
]
1
]
]

DHS

60"?/""/"07

- ——  ——¢ Proposed Juflel Tower:

OUTLET TOWER
SECTION A-A'

WEST

100 4_.

95

90 -

85 -

—NW

|
c/a/'f;vf.f }/arm/fy dargerous Zaar/z//e |
blocks 177 /(46 order of 3 X2 X O 7 s
|
|
}
;
i ,
~ Flaggy &varfzite

5u/o/oarlf uper tnore masssve .5/0545.

|
|
!
i
|
!
]

_________

\\-~__~"_

o~

5 ‘.5.a/y/'a/ea/ o/a’/ /f - ()

e

A,/EI‘}/ qoorox. posilor
af Shear Zore.

| ‘
]
CONY/fROL HOUSE - SECTION B-B'

(-4
. KuArRTzZITE
RS / Q (Thickress not

/ ) /\//Q\ o.(’/mWﬂ)

o

y /2 - ° 9
S _/l rrver (‘Aﬂﬂ/:e— 7 7% .

FIG 2 B’

o

DEPARTMENT OF MINES -

SOUTH AUSTRALIA

|
.'
[
|

{
}
-
1
|
o
1

LITTLE

PARA DAM

OUTLET TOWER & CONTROL HOUSE

FOUNDATION INVESTIGATION
CROSS - SECTIONS '

ENGINEERING Drn. J. ¢ 8. | SCALE : /- 250
GEOLOGY ‘ JC 52’?’// » T’: ‘
ECTION | eologrsy cd. 856

- < 74 - 64

Ckd. _ .

“"Director of Mines | - Exd. DATE: [- 2 - 74




POSSIBLE BLOCK PATTERN 3 f
based or freld observalions. ' | 5

Section fakern paralle/ fo sectior
A-A' (See cross-section frg. 2)

Joint dip :-

vertrcal wo fo 65°

Aossrble .s%a/ae of isolofed

ot block Jformed by jifer-

section of bedding plares &
Jorn? “surfaces. \

Ffreguercy of bedalrg panes
/'ac-Z:afe );‘on/a'/'o/;. éa/.;/ o
yaar/zifc,

Herght of vrmi/
5/06{;5 decreases
fowards bpse of
gua/'/z/'/g

oawvr7 /2

§

]

"
|
\
\

' Larger blocks exposed
or I foace above
proposed Corntrof Jower

FIG.3

'DEPARTMENT OF MINES — SOUTH AUSTRALIA

LITTLE PARA .DAM ,
OUTLET TOWER & CONTROL HOUSE
FOUNDATION INVESTIGATION
QUARTZITE FRACTURE BLOCK UNITS

Drn. J/.C 4. | SCALE: Skelch ané/

ENGINEERING o

GEOLOGY S C. Bea/

SECTION Geologrsf. | Ted. 856 7 4 G 5
Ckd.

....................................................... A A EXd. DATE: / _ 2 — 74

Director of Mines




T
sl

Cox e S e . DEPARTMENT OF MINES SOUTH AUSTRALIA HOLE m),l OH 5
o e o LOGOF DIAWOND DRILL WOLE -~ Ceme
e o SECTIOM 1560 . HUNDRED  YATALA | ) L. Surfoce ¥ 5: 90 . m
FEATURE. . (GROUT, AP . . CO-ORDINATES 151 721,06 . 2451-264./ EL Coller [uL3:9¢. m
LOCATION . LOWER LEFT. ABUTMENT - * ANGLE FROM HOR!Z . 55° DlR[\.TION .210° Datum . AHD
. . T'core 3 : ; o] WATER
oo C ®:§ STR .\:rmcs(f;e\ rmgunc STRUCTURES (‘(‘;}’Sd 2 ég:,, PRESSURE
- 4" DESCRIPTION OF CORE Qs | TERM ]DEPTH 0G| LOG JOINTS | VEINS, SFAMS tossy <SR €G] TesTS
. 3 ¢ . . &> A \ SHEARED ZONES ,CKUSHED ZONES o 133121837 o &)
SR 719082500 ml B, 10,50200 209l 03, 31 o f
- ; v . i E 7 el
- NO CORE o . ]
. é g.gg Oaris -gri_y state . - Cleavage dips GO° ]
2la 53 =N | ]
233l 0 NO_CORE. %) _ =
= . E 1
o Grey bmwn chfhzmd Shaly 1377 7 3 Sheored zong Im.  Zone of mhzr}‘sc b
o dolOm'm Limonite . W‘S‘r‘: 3_1 Dips 20° pcra“(Ll machanical -

15]2,- S| stained along cieavage e x . to cleovage - cha.m.cql ]

gi=39 Greg shghtly “calccroaus siltstone .‘;‘-‘;. . wccﬂhumg 1
Z X Blwith poorly developed - G | 3 s ] dip- 10° 8
Pl558 dmv:m = Cantains much @Q 14 g::z:;‘zn;‘lgh pr:r;m;ool:n s, somg -
= chlorite and seme pyrite N | y O by g3. ) :
el in ble.bs 0-5 = linm. N\ 7 ,}%m(’“}:hf .5:“&'.“9 70° \\N 1
al - Light grey impure quortzite. Q\ 5—] ough ot dips \\\\\ R
1 et [Grain size 005 - 10mm. Containsi\ . Sheared zone 0-3m. with 20mm. %’d\t’i 3
* . {much pyrite and chicrite para- N 3 crushed seam. Dips 15 V \NRE
g tiel to bedding .- . N 6’: Bcddm[? dnps 20° Slickensides \30 \ B
a RTREC B ) . n down bedding \ NEE
el -4 Sheored zones 0-05m. dip 5°-20° \J\q p
nie T— \ \ 1
v %'A-“' N . \\ P
zlw, N g \\ l L
% £ . * ’ ] §\‘ ' ‘.t
ZIE e R ] L \\ M
3 :é. Light :omy to oft-white \ 9—| Rough planar joint dips 60°. }(244) ml
ol & uartzite: Groms lass than N — , . N [ =
Hlor 35 N . ' ' - NVEERE
g [06m N »lo~\ . Ny
8 | Occasional bonde 04‘ pyrite N] E o HINNBISE

, -~ | and chlorite \ ] . AR
E I . < \ II—:J ! \ H ‘%{.
Hlw \ ] NN )
Sl 7 HINE N
I~ \ 12— : C NI

I N . Rough planar joint dips T0° CARONNY
wjes L) a . . . N
oD i 13— Limonite stained l A ]
& 7 JLight grey quartzite Grains \ ] . » NN\
1<t | mainly 0-5-Imm. Occas:(?n N M—:% Rough planar joints. Limonite cocted }1 NN

' al 0-Zmm wide ptygmatic Q 17 Dips 20° N} Y .

bands of pyrite end chlorite}y P _ . N
Coai, S ] l; flough planar joint, dips 80° : \ \\Q ’
. — - B . : M

@ﬂ* '5’j\ Rpugh.lrmgulor to plonar joints u N\:\S\Qr

N 3 b dip 60 _ Q:\\ ]

1o o L N =~ Sheared zones dip 15° paoraliel % Q g

& L . . . . I\ -1 . .

8 . th"_,SW{Y .quartzite. Con- é,;'h ::,’/_2_: ; to dedlf‘\g (cleavege). Chlorite ; Q\ 4
9 tiins ‘'much chlorite in . T R and ‘pyrite on joints %\ -]
by - |dendritic pattens o 18— : o 27N

oo . - " ] - . NN -
Ol o4 ) -- A . ~ : _ . 0 N 3
& =" Juight groy sheared quartz- 7,:8 _S Sheared zone 0-lm. Dips 20 N :
' g = Lite hﬂ.ﬂhzd with chlorrhz |9 Q -
Cp— — o —'22;', Sheomd 0ne O lm with crush- N p|
UNIT I Dork grey micaceous shale 25D 120 1o~ 1| od_seam_dips _30° D ~
|  ROCK SUBSTANCE ) i SO0 205 length of core in cms ENGINEERING GEOLOGY SECTION
.® é“if”‘s;'jm”m - CONDITION TERM . ! ’ -
“g ooy 8 2 10 %0 200Natural fractures per matre of core | DRILL No.. 15 . . |LOGGED ot
. MS-Medium Strong . ‘5\ fFrash . s ) = . Tvee . MINDRILL . | . H. DIXON:
Waeak ook iy Weathered ', @ 50 10 2 o5 Faualent length of corg in cm ORILLER J. JENSEN [paTe | 28 FEB 1973
g SO—Soﬁr;vowmcs ) Altered (350) Maximum ctfective pressure ( Kilopascols) START. . FEB 1973. |Tracep TJE .
. : o N‘x reached during test. FINISH 15 FEB 1973 |crEckeD . :
LR ] L pplicable E ! ,Mm = Minimum value. s
Subs'oncas with w-lpmperﬁelremculded and classified by Unified Sysfcm - sHEeT L] . oF 2. I DRG. No. s 10473 Ha+2

. BF No 850276 MB &,

F16G. 4p s




- : ot S e At AT Lt Ue AW oo N By 0 T ~!
. % R ' Drp,\RTMmT OF MINES soum‘ AUSTRALIA " HOLE N(].l OH 5 : ‘
L85 CF DIAMOND LANL e S
vam . LlTTLF_ PARA DAM i AT uw,._ SERIAL Mo
SECTION 1560, HL r,t,,, FD YATALA E L. Surfoce /V3. g0 o §
F . Yy b
EMUR[ GROUT CAP ' . g OC‘IDIN\Trg 4I5S T 6 ) 26e,, E L Collar .7¢7. f/c.m ?
LOCATION  LOWER LEFT ARUTMENT . | ANGLE FROM HORIT. . §5° L DIRECTIONN ”70. Datum A H.D . \
T ' D L Teeme: UG T - AT g
: : Qf‘) GSTRENIGTIL SIZF | IFRACTURE STRUCTURES S S alelgE lkE»SdP[(l
DESCRIPTION OF CORE o% | TERMm IpEpT | LOG|  LOG | JOWNTS . VLTS, TEAMS | ¢ §. Eal, TESTY - .
R G;,:» cl) b y ' SHEARID ZOMLS.CRUSHED ZONES P ;5 BT OuGeey
210 50200 5 weloatd |0 'col ps! 50 L

Quortz - chlorite vains contain

along cleavage

fine grained pyrite in aggrecaty :
up to 5 mm Z‘

o

Dark gray shcly impure dolo-
mite .

—

Con‘ums pyrm’. and chioritz

4/%

e

Shows small scale slump -

L

fmqmq.nh up to 10 mm.

s w | structures \\

, o. ]-‘ Y \

2 N
eIk .
1w |Dark ‘grey: sholy dolomite \j
e t_- N . . B 2
R4 g-;:-f \

> )
2 2
ek R
: < - |Lightgrey delomita ™ 77070 %
! X7 [Gray day and st (some e
:n o colgcrqngs) with' grovel C’CE '\iég.a

§
[

P&Ltrologuca\ Sample

'TQuartz chlorite, veins O'5m. with

50mrn sheured zone

Cleavage .dmvc\opcd. smooth with
chlorite and pyrite

fow rough joints dip 50°

Sheared zone 0-1m parallel to cleav-
(a"l .

Small sheared zones O-1-0- I‘m
porallel to cleavoge.

Bedding paratlel to or sub-paralle!
to cleavage. - .

Numarous broad - sheared zones

[ 0-2- 03 m. wide

Quartz chlerite veins
Shegred zones, paraliel h dwvagq.

Cruahmd seams 5mm. DI)’)S\ 5- |0°
poerallel sheared zones

L

i
|

=..'| Contains pyrit d -chiorit
e o(onglndc.qpvya(;: and, chlorite \\ 3t 2 Shq_.m q,d zones O 5m DlpS 5-10° i
- \ *r Crushed seam 10mm - il
5 Mnr\(edly anisotropic. Parts N !
-+ | readily along cdzavaga. Possikly ~ Numerous narrow sheared zona.s
: loses :strength when wet. \ 3z 5-20 mm wide '
END OF HOLE 32-40m. l
. . |
< it !
S
B 1
!
o i ol
' _ i : '
N ' < . N
; TR
1. e
] . ~ 1 o
— ! \ .'\,b' o - l ;_
] i T

, S.-Strong

% WeWeak
VW

TRFNGTH TERM-
: VS~Very Strong

: . MS Medim S(ronq

RCL,K SUBST/\NCE' : ,
.CONDITION TERM

®

Frash

- Weathered
Altered | T
Not . L
) ADDIlcoble N

@ &

1w Min, =

501272705 lenglh of core in cms
FRACTURE LOG )
2 10 90 200 Nutural {ractures pes metre of core

A s

© 50 K0 2 gb FQuevalent fength of core in cm

b

38M Moximum effective pressure ' Kilepascals)

sMinimum value,

" ENGINEERING | 'GEOLOGY

=y

<rcf|0N -

DRILL Mo, 157 - Lacaen Cow st
TYPE . MINDRILL Y DIXONI .
DRILLER )" JENSEN. - ‘| DATE .28 FED. t9}
START. 7 TR 1973 JTRACEE . TIE
reached dunng test. FINIEH 15 FEB 1913 ACHECKRED . RS

. -+
ot

N

e Subs‘unces with soil propernes remouldcd ond classified by Unified <y>'tm

c5021E MB

1

SHEET (2. 0F 2 . [ DRG No. §104130 Moy



LITTLE PARA DAM

QUARTZITE DRILL CORE TESTS

Specimen
i No.

~ Bore Holel

No.

Depth }

m

Compressive Strength Mpa
' wet

Dry

Young's Modulus MPa

bry

Vet

Coiﬁmenfs §

DH14 1LP3 }

8,0
to

8.1 |

86.5

5.3zx10% |

failure occurre& on 2
cleavage planes

DH14 LP3

861
to

8,22 |

114

5.0z10% |

| pE13LP1 | %o,
o ] 13.1

13,0

166

8,7x10%4 |

o

:failure* occurred on sevyt.
eral cleavage -plar,;es

—

DH13 LP4

1361
to

1322 |

230

e

 7.8310%

1

DHI4 LP4 |

12.4
“ %o

12,5 |

232

8.2x10% |

b

DH13 LP2

16,26 |

- to
16;36

296

7.7210% |




LITTLE PARA DMHA~ QUARTZITE UNIT 12

' SP“CIFIC GRAVITY

' *Sample':

..4 5

Depth

| 6.55-6.65 m -

‘112.0412:10'm

Gross App S§G
SSD Basis

Gross App SG
{ Oven Dry .

Basis

Apparent S& ‘|

Water Adsor- !

ption.

2,645

2. 65
0.21%

adie

2,597

2,593

' 2,60
0.14%

2,615

2,610 .

2.62

*All_sampleé telkten from Driil Hél?;ﬂoq 5;
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