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SUMMARY AND CONCLUSIONS

Three sections‘of the Murray Eridge Onkaparinga
Pipeline, in gha‘vicinity‘of the Summit Storage will involve
excavationé of up to 70 £t. depth. These héve been explored by
diamond drilling. .- -

The dril;ing“indiéatas-thAt variably weathered clay- -
stones, siltstones, sandstones and schists of the Adelaidean
| Syétem will occur in the excavations. Groundwater level
meaéurementé iﬁ the drill holes indicata that at the time of
drilling the ground water table was below thebinvert leval

1nAthe two shallqwgr excavations and about 45 ft. below ground
‘surface in the deeéet (ahou£.70£t. depth) excavation.

The rocks as recovered during drilling could be all
'excavétad by ripping with heavy duty tragtor. Scme stronger
beds, probably less than 20 ft. wiée, requirihg blasting could -
occur at depth. “

| Stable battera‘should_bé obtained, but‘minox local
instability coul& occur,'eépecially where associated with
groundwater inflows. B

Rock recovered during drilling £ndicates that material
suitable for use as compacted rock f£ill in the Summit Storage
dam embankment could énly be recovered from one section below a

depth of 35 ft.



It is recommended that further exploration by trenching,
¢ saismic refraction traverses and possibly diamond drilling should
'be carried out '

INTRODUCTION

) Threéfseetiéns of the pﬁoposéd Murray Bridge Onkaparinga
Pipeline, in the vicinity éf tpeAnghit Storage, will involve
excavations of up to 70 ft. depth’ These are, in order upstream
from the Summit Storage,
.Section 1 ‘An'éxcavaticn.up to about 70ft.Adeep for a distance _
| | of about 2000 ft. 'Water w111 £low in an open 11neé
 channel. | |
Sectioh;g_'kn excavation up to about 50 ft. deep. A sunge tank
. will be founded in‘the floor of the cut, e ‘
Section 3 An’e#cavation up to about 30 f£t. deep fof a diStancc
of ébout Soolft. The pipeline will be founded in -
the f£loor of the cut, which will be backfilled.
;reliminary-inveétigaﬁion of each section to determine
péssibleAfoundation conditions and also possible suitability of
‘axcavated métérial for use in_khe.embankment of the Summit
"Storage (Steel, 1963$) was regquested at a site inspection on
19th August 1968 bﬁ Mr. H.D. Fleming, Soils Section E.&W.S.
Déepartment, and cunfirmed 1n a letter from the Engineexr-in-Chief
dated 30th Janggxy 1969, - . . '
| DuringNI;;;;tigation a diamond drill hole was put down
in each of the sections ~ holes Dﬁl (8oft, dap), PH2 (35ft. deep)
and DH3 (42£t. deep) respactivaly (Appendix A). Their location ”

is shown on Pigure 1.

GEOLOGY ALONG PIPELINE ROUTE
A The pipeline sections are located in an area of
genﬁly'nndu;atingAhills. with side slopes of less than 20°, rising

usuélly less than 200 ft. above the valleys. - Most of the



area is under cultivation. .

Rock Types |
The rocks exposed to the north and south of the

pipeline are claystone, siltstone and sandstone gréding to
- guartéites,‘phyliites, and schict of the Torrensian Series of
-the Adelaide System (Proterozoic in age).
| | It is difficult to detarmine actual rock types along
" the gipeline'secﬁions as @utctops are rare. Those which do
occur are limited in extent ané consist of the stronger rocks such
as the quartzites and slates.

The drilling suggests that rock tyges are very varialie
‘alcng the pigeline, aa‘tha COtGS.ShOWeﬂ different types in each
‘hole, with variétiona>1n stiength‘ftoh'waak to strong rocks
ITable 1).7 Detailé'df theArock types recovered are shown in the
'.drill ldgs.(Appendix A). It is ‘probable that rocks other than
those recovered durmng drilling will also occur along the

'pipeline.

'Geplogieél Structures

The bedsigenérally strike north-south to northeast-
southwest and dip to the.easg'although further to the south in
the Littlehampton'area the béde are hxéadiy folded about north-
south,axeé, 1£ this genaral'étrike persists along the pipeline
route,. then the ékcavatiénslwill-cut the beds almost at right
. anglas. oo A

,Sévaral indéfinita.druéhed seans up to 0.5 f£t. wide and
sheared zdneslup to d'it.'wide‘cccur in the drill core. Most
appear to be parallel to the bedding.

Praminent jointing in the rock is parallel to the
schistosity or the bedﬁing. Other joints ocour with various
" orientations. The-join;s_areAspaced from 0.1 to 0.8 ft. apart

and are eithet,unaemented'or weakly cemented by limonite.
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A Water pressure tests carried out between 20 and 42 f£t,
 depth in hole DH3 showed 1eakages of 5 to 7 Lugeons 1ndicating
that joints are probably slightly open at this depth.

wéathering |

The drilling indicates that the degree of rock weatherin
.. is variable along the pipeline sections, and ranges from slight

. to complete, but invgeneral the weathering effects deérease with

vdepth.  Weathering appears to be &eepef in the weaker rocks such

- a8 the schist ané~9anﬂstone. Weéthering effects are least in the
slate intereccted in Héle pﬁ.l where slightly veathered rock was
recovered below 38 fﬁ.-depth.'.

Groundwater

" No. groundwater was‘presént in_gplés DH.2 and DH.3
after completion., A standing water level of 45 £, was récorded
in Hole DH.1l on 27th August, 1968, on completion of driliing and
 after standiﬁg overhight, Because the rock in this hole appears
opeh jointed and hence permeable, itris considered that this
represents the wvater table at the time of drilling. This
. suggests that the winter watar table is about 25ft. above

“invert level.
METHODS OF EXCAVATION

ﬁhe rocks as récavered during drilling could be All-

" eaxcavated by iipping with heavy duty tréétor. It is likeiy that
this would apply to most of the excavation in each section, but
stronger heaa, whigh occur at the ground surface as small out-

orops (less than 20ft. wide) may require blasting at depth,



STABILITY OF CUZTINGS

If the beﬂéing, ané prominent*joints are shown
to be at about :igh£ aﬁgles to the excavatiéns, then the
'foléowing baﬁter‘slopes should be generally stable for the rock
types as intersected by the ﬁ:ill hclesa

Section 1 - :&xl in upper 35 ft,
| %:1 below . @3 
Section a.' | - : "lzi-
Section 3 | F“':' 1.5:1 in upper 20ft,
| T an below.

These are maximum recormended slopes, and could ke flattened if
required to increase the volune of excavated material for use
in cther earthworks.

It is 1ikely that minor instability of the batter |
slopes would occur during and after construction due to unfavour~
able orientations of crushed seams and joints, but these would
not be 11kely to affect the overall stability of the excavation.

Grounﬂwater inflows winld be common if excavation
passes below the groundwater table, Other local inflows may
occur above tha groundwatar table associated with relatively
ﬁmpermeable zones such as clay seams.

‘ The presence of groundwater would 1ncrease the chance

of local instability of the batter: slopes.

7

/

SUITABILITY ‘OF MATERIAL FOR DAM EMBANFMENT

The suitability of the rock recovered in each drill

hole for use in a compacted rock £ill embankment is as followss:-
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Table 2

Hole  Depth  Geological - Suitability for
No.. (feet) _ Description Enbankment
DH.1 0 - 10 | Topsoil and siltstone, Not usable
moderately to
}completely weathered,

} 30 ~ 35 | siltstone with sandstone Borderline, but
interbeds, moderately probably usable
to highly weathered.

.35 - 80 | siltstone with sandstone Usble
interbeds, slightly
veathered, R
‘DH.2 0 - 14 | Topsoil and sandstone Not usable
highly weathered.
314 - 23 Schist, moderately 1 Probably usable
weathéredk | 4
33 - 35 | Schist, moderately to com- Mot usable
pletély weathered.,
DH.3 0 - 10 |{ Topseil and mainly NO CORE Nolusable
1 {¥few completely weathered
sandstone fragments)
#0 - 25 | sandstone, moderately to '} Probably usable
highly weathered,
30 - 42 | schist and sandstone high- | Not usable
ly weathered.
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FPURTHER EXPLORATION

It is recommended that each section of the pipeline
be explored further by trenching to give a better indication of
the orientation of the strata and distribution of rock types.

,Th;é could be carried out by a bulldozer or heavy duty trench

digger. Further diamond dtilling.ﬁay be necessary if other
rock types are exposed in’the trenches.

Belsmic refraéticn traverses along each section would
provide a good 1ndicatioﬁ of case of rippability and amount of

blasting necessary, during excavation.

WRPB:JEM: JB : W.R.P. BOUCAU?
. . SENIOR GEOLOGIST
© ENGINBERING GROLOGY BLCTION

" REFERENCES

STEEL, R.D..18G3. QReport on Bite Investigation Proposed

Pump Storage Dam, Balhannah. Dept. of Mines.
Rept.Bk.No. 56/112. . _ ‘



APPENDIX A
LOGS OF DIAMOND DRILL HOLES
| AND EXPLANATORY NOTES
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‘‘materials recovered as core. Core is lost by the materia

APPENDIX' A :

) .

10GS OF DIAMOND DRILL HOLES
| AND EXPLANATORY NOTE!

]

' NOTES ON DRIIL PROCEDURES

roulpment .

The core sizes are as follows:-

Symbol , - | o N inal Diameter of Cores (inches.
NXC (X casing) 5.8 R
NMIC 5.0

BELC IR f._fi ‘ 1l

The NMILC and BMIC cores were obtained with MY type
stut'onery inner tube core barrels fitted with bottom discharge
bits,. The inner tubes were of the split type, ensuring minimum
disturbance of the core during removal from the barrel,

Storing and Mafllng of Core

Cores are storeo in wooden boxes, each comparumbnt of
vnich is designed to contain five.feet of core. The internal
lengith for each compartment is actually five feet one inch, to

llow Tor 400 per cent core recovery. Roughness of the ends of -
the core, and small inaccuracies in measurement when breaking it

to £it the vox, make it difficult to £it five feet of core in

a compartmsnt of exactly that lenght. The boxecs are marked
with consecvtive compartment numbers at one end, and:ithe crllled
depths from the surface in feet at -the other, -

The core was boxed in this manner at the drill site,
the core being placed in its appropriate place in the box &s
soon as it was axtracted from the core barrel, The vottom of
each L1ift wes marked with paint immediately it was placed in
the box, and a corresponding paint mark was made on the sicde ™
of the core box., The measured depth of the hole in feet from-
the surface was pﬂlnued on the side of the core box and on the
core. Timber blocks cut to the correct lenght indicate core not.

recovered (red bloc cs) and core pemoveo for testing, (wnlte

blocks) .

. The core has Teen store q at the Department of Mines,
Drilling and Mecna“lcal B“anch D 1glelsn Street, Thub“rton,
South Australia. »

i

NOTES 01 'DIANMOND bRLLL 1O0G SHEETS

The 1logs are plotted on a vertical scale of one inch = -
five feet (4 450) (FPig. 1) In the column headed "Log", places
where core was obtained are shown by stippling. Places where
core was lost are shown by blankﬁspaces.

The descriptions given' on the log shéet refer only to
1 being
cround or washed away during the:drilling process; it may usually
be inferred that such material is relatively weak.,. The wcakness-
nay arise from weatnering or clse from sheared, &rushed, ’
jointed rock, It caanot always: be assumed that the mmueflal not
recovered is ‘weak, since even solid rock core nay Ye ground away
und lost during drilling -oper atlbns¢ A
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The drilling 1ifts and approximete percentapge of core
loss in each 1ift are shown graphically in the colum: “Core
Loss,Lift @, ' '

The degree of chemical decomposition or weathoering of
the rock material recovered is given in the "Rock Type and
Degrec of Weathering Y column,

In the-colilumn marked “S"“ucuu“as" the angles showvn on

joints, bedding, or other

geological struciures are the angles
wnich they meke with the plane at 90 to the axis of the core,

ss Ootherwise stated. )

The "Practure Log" to the right of the graphic log
column shows the degree of ITraciuring of

the core by means of a
nistogram-type pJon Degree of fracturing means the degree fto.
wvhich the rock has mechanically

such as Jjoints, cleavage planes, foliation olmnbsg uccdlng plazes,.

or seams. Fresh fractures across the fabric of the rock, not
along the existing vplilanar gm07001ca defectis, are not included,
In sections in wnich 1o core the fracture log

was recoversd

column is lerft bplank.

‘ Results o water pressure tests carried out on the drill
noles, to ovbtain soie measures of the permeability of the rock:
mass,; are-shown in the column healed "Water Pressurs Test!.

To the left of the graphic log . is & geologicsl descripticn.’
of the materials sampled. This includes:-— R O
.Geological age N
JRock wnit mame - h . U)o r*nted ver 1cal J-*v .
e o.TyDE oT material o .
...M;neral composition : RN
-hé.,Cementation Lo e gy
oo oPhysical description of copre - - . o vii T e e 0
e »

roken up along geological defects, |

Vb sy rrg e e
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. NOTES ON WATER PRESSURE TESTING |

Water pressure testing was'carriod out during drilling by
sealing the hole with an. expandable oacker and pum01ng in water at

" mea 2sured pressures. .

The following procedure was. used.

:‘a. »Imﬁedlétely after dP“llth Of‘uhe test secﬁlon the hole was

cleaned out by flushing with water pumped down through the
drlll rods, until the returnlno water was clear.

‘b. A mechanlcally expandaole rubber Ppacker in series with NX

drill rods, was placed down uhe hole at the top of the test
section and expanded to form a seal agalnst the walls of tne
nole. -

29’. Water was pumpéd intoithe test section between the packer and

the bottom of the hole, and the pressure measured by a pressure

gauge. . The quantity of water pumned into the hole, for a given -

. period uqually 5 mlnutes, was measured by a water meter..

The results have been used to<alculate permeablllty flgures

- for the rock" mass, as described below.-.

Calculation'of'Dermeabijitv fipures

The results of the water Dreosure Lestlng have been plotted
as Lugeon unlts on the log.

One- Lugeon unit is deflnea in falobre (1957) as a water

"loss of 1 litre per - minute per metye’of drill hole of diameter L6

to 76 mm at 'a pressure of 10 bars (lO 2 kg/cm ) maintained for 10

~ minutes. , S

The testing procedure‘usedjhas.beenﬁdescribed'above. The
conditions of test differed in some respects from those reguired:

- by the-gbove definition, hut were, su£f1c1ently close to warrant .

the use of Lugeon units.

Inisome cases during testing water can be punped into the

' tést section at full pump capacity without registering any

pressure in the gauge at the surface. The Lugeon value is then
calculated assuming that the drill rods were filled with water,
although it .is most likely that the rods were only partly filled -
because no pressure was reglstered. In cases such as these the
actual Lugeon .value would be more than that calculated and is

therefore shown on the detalled log,as»a "minimum value".

REFERhNCE -"'

'TALOBRE J. (1957) La Mechanlque des Roches (Dunod 2 Papis);~

p. 151-5.
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