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LITTLE PARA DAM ~ OUTLET TOWER AND CONTROL HOUSE 

Hds. of Yatala and Munno Para 
REPORT ON FOUNDATION INVESTIGATION 
- Engineering & Water Supply Department 

SUMMARY AND CONCLUSIONS 
Field Investigations for the Outlet 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 foiltlowing points are suggested: 

Removal of all alluvium including a possible old river channel located during a seismic survey. 
....... Removal or bolting of unstable blocks along the quartzite cliff face. 

Assessment of rock quality at depths 
beneath outlet tower prior to 
grouting and anchoring tie wires. 

INTRODUCTION 
Following a request from the Engineering and Water 

Supply Department, field work was carried out at the Outlet Tower 
and Control House sites to ascertain foundationaconditions. 

As these two structures are part of the same water outlet 
system it has been decided to combine results of the investigation 
into one report. 



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 removal of 1 m - 3 m of overlying 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 
construction work!. 

Quartzite (Unit 12) is approx. 15 m thick, VS - Sj (SW) -
(MW) and is found beneath the dolomite at depths below the base of 
the alluvials ranging from 0.5 m - 3*0 m., Both the dolomite and 

y > 

quartzite dip approximately 30° eastwards (see Figs. 1, 2 and 5)* 
The contact between Unit 13 and 12 appears basically sound 

although some slip may have occurred along this cohtact during 
tectonic activity in the past. Where the contact approaches river 
level some increased weathering along the contact may be expected. 
Also here the dolomite is at its minimum thickness and the rock 
quality should be carefully examined following the removal of 
alluvium and prior to establishing the outlet tower foundations. 

The contact between the base of quartzite Unit 12 and the 
shaly dolomite, Unit has been shown to be the site of cavity 
formation and intensive weathering of the shaljjr dolomite. 

Drillhole No,5 is currently showing Artesian pressure, 
the later probably derived from a head of^watsr formed by waters 
collecting at a higher level and running down the contact of Units 
12 and 11* 

Cohesion across this contact may be assumed to be nil. 
This should be noted when designing 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. 



Grouting in the vicinity of this contact may be in order prior to 
the establishment of the tower anchors,. 

Axl attempt has been made to show diagrammatioally (Fig.3) 
the dimensions and form of expected fracture-joint blocks occurring 
within 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 
Spaced 50 cm - 1.0 m apart. In the lower flaggy half of the unit 
the joints occur with increased frequency and the bedding planes are 
more strongly defined* This results in less massive tinit blocks. 

The photograph of DH5 (Report Book Ho. 73/31Q. Appendix 
\ 

II photograph 15) suggests that between depths 7.50 m and 16.20 m 
fractures are 30 cm to 70 cm apart but because this is an angled 
borehole they may represent fracturing along bedding planes resulting 
from drilling and therefor© only one true joint may have been 
intersected, this at 10.00 m dipping at approx. 75°. 

Short anchorage ties may be grouted in the sound quartzite 
between EL95 and EL86<s (alongJtheqcentre line of the outlet tower) 
and longer ones taken preferably 3 » 4 i beneath the Unit 12 -
Unit contact. 

Control House 
The proposed alignment for the downstream outlet structure 

including the wall, the control house, stilling basin and selective 
water outlet pipe traverses in the main alluvials of the Little 
Para River (See Figures 1 and 2). 

Four metres at the eastern end of the alignment at EL101.7 
traverses shaly dolomite which outcrops immediately beneath the 
base of the quartzite cliff? the western end traverses hillside 
debris and alluvials. 

Excavation in the order of 5 m will be required at the 
eastern end down to EL99 (proposed EI» base of outlet duct). The 
dolomite is S * W: (E&O - (mi) and should be sufficiently fissile 



to facilitate easy dipping. However, the more weathered massive 
dolomite does not show open fractures and difficulty in tipping 
may he encountered* 

The upper part of the quartsite cliff face (Unit 12) is 
fractured by Jointing into large slabs of the order 3 a x 2 m x 0.7 m. 
These slabs are supported by the underlying flaggy quartaite (See 
cross section B - B*. Fig* 2), Removal of the looser boulders and/ 
or pinning with rock bolts is strongly recommended, in particular to 
protect the control house (See Report Book No. 73/274? Geological 
Investigations Outlet Duct Alignment), 

A seismic refraction survey (See Appendix B) Suggests the 
possible presence of a water filled pebble bed (old river channel?) 
lying beneath 4 to Of alluvium* Examination of this pebble bed, 
(Approx. 5m x 7m 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 dam may 
result if the channel is only partially excavated and the found-
ations for the downstream wall placed adjacent to the channel. 

The seismic survey indicates the presence of lower velocity 
material occurring towards the northern end of the spreads. This 
may suggest the presence of a fault zone or deterioration of rock 
quality between the dolomite/quartzite contact. 

This contact has not been delineated and the occurrence 
Of cavities and highly weathered dolomite along this contact should 
be kept in mind. 

The right hand side Cf the valley is basically the dip 
slope of. the strata and any excavation into the hillslope will 
consequently reduce the stability of uphill rock units and hillside 
debris. 
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This will be true for excavation along the western 
extremities of the Control House alignment and during cutting of 
the access road* 

Approximately six metres of fill upstream of the concrete 
"facing of the wall will be required to build up the platform from 
bedrock to reach EL. 104.3, the proposed height of the wall. 

Overall, the rock quality to be expected beneath the 
Control House and wall should prove adequate for foundation for the 
proposed construction work. 

j . c . h M . 

J.C. BEAL 

24th January, 1974 JCB:TG 

REFERENCES 
Beal, J.C., 1973* Little Para Dam - Outlet Duct Alignment. Report 

on Geological Investigations. G.A. Dept. Mines Rept. 
Bk. No. 73/274. 

Beal, J.C., 1974. Little Para Dam - Detailed Geological Mapping 
of the Grout Cap Alignment Hd. Yatala - Munno Para. 
S.A. Dept. Mines Rept. Bfc, No. 73/310* 



APPENDIX A 
Soil and Rock Classification 

u 



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: 

Slightly 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. 

A1tered (A) 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 cm 2 FIELD TEST 
(p.s.i.) 

Very weak 

Weak 

Medium strong 

Strong 

Very strong 

3. USE OF CLASSIFICATION 
Note that Condition and Strength terms do not necessarily correspond. 
Strength depends on the type of rock while condition depends on external 
effects, e.g. 

Rock Material Condition Strength 
Granite Fresh Strong 
Schist Fresh Weak 

VW 70 
(1 000) 

W 
(1 

70-200 
000-3 000) 

MS 
(3 

200-700 
000-10 000) 

S 
(10 

700-1 800 
000-25 000) 

VS >1 800 
(>25 000) 

Breaks and crumbles easily in 
the hands. 
Breaks easily with hammer (Normal 
tap. (range 
Rings and breaks to firm . 
hammer blow (concrete 
(Very difficult to break with 
(hammer 
(and requires sledge 
( 
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appendix b 

Report on Seismic Refraction 
Survey at little Para Dam. 
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' :_ • ' V D.M. No. 627/72 

' ; . REPORT ON SEISMIC REFRACTION SURVEY 
• ' l 

i;v ' AT LITTLE PARA DAM SITE . ' 

• Client: Engineering and Water Supply Department 

. ' ; ' • ' ABSTRACT 

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

' •• • | ' The interpreted bedrock profile indicates a very 
; . ; shallow basement with little relief variations. 
• j ' Possible old channels have been resolved. 

" INTRODUCTION 

• ; )• ! ' This seismic refraction survey was requested by the Erigineering 

Geological Section of the South Australian Geological Survey for the South 

Australian, Engineering and Water Supply Department. 

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

velocity of the bedrock; and the thickness and velocity variations of the 

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

The survey was carried out by R. Turner (Senior Technical Officer 
i i 

and R.| Beech (Techinal Officer) of the Exploration Geophysics Section on 
i • ' 

the 10th July, 1973.. 
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SURVEY PROCEDURES AND RESULTS 
! 

. : A S.I.E. P19, 12 channel recording seismograph, mounted in a 

landrover was used to record the first arrivals at the geophones for a 
i ' 

conventional spread arrangement. The geophone spacing was 10 feet 

5.048 metres). Shotes were fired at the centre, at approximately 1.52 m 

off the extremities, and at equidistant positions, 18 metres from the ends of 

each spread. THe data from the latter shot points were used for the inter-

pretation 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 

between'610 to 1524 metres per second, which probably represent alluvial 

material in old channels, perhaps 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 degree.of weathering of the quartzite beneath each spread.' Local 

lateral velocity variations are probably present at the northern end of 

each'spread.1 The 1016 metres per second basement variation spread 1 may 

indicate the presence of a shear zone, 
i " 

.. . . CONCLUSIONS 

•• ' The bedrock profile is relatively smooth and shows small local 

depression, probably representing old stream cuttings. The velocity of 

the bedtock shows uniformity in composition, with probably local lower 
•••. 'V. j • 'v.. • : '•••' • • . ' • • • . ' .. • •'" • 
velocity zones at the northern end of spreads. • 
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Plate 1 • View along Outlet Duct Alignment 
taken from proposed Outlet Tower Site. 

Plate 2. Quartzite Cliff face (Unit 12) near to 
Control House. 
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failure occurred on sev-
eral cleavage planes 
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failure occurred on 2 
cleavage planes 
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• TABLE II 
'tITTLE f>ARA DAM - QUARTZITE UNIT 12 SPECIFIC GRAVITY 

•Sample 1 2 3 

Depth 6.55-6.65 m 12.0-42.10 m 16.40-16.50 m 

Gross App S'G SSD Basis 2.645 2.597 2.615 

Gross App SG Oven Dry Basis 
2.640 2.593 2.610 

Apparent SG 2.6$ ; 2.60 2.62 

Water Adsor-ption. 0.21$ : 0.14?S 0.20$ ' 

*A11 samples taken from Drill Hole Ho, 5. 
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