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SUMMARY 

The Bureau of Mineral Resources, Geology and Geophysics has

examined the geology along the route of the proposed Murrumbidgee Park

The route is 14 km long and proceeds south from Kambah Pool Road

through Tuggeranong to Lanyon.

The geology of the area consists of Silurian acid igneous rocks uncon-

formally overlying shale, sandstone, and porphyritic rhyolite. High-level

gravel terraces and alluvial basins occur along the length of the broad

Murrumbidgee valley.

Two bridge sites, the Point Hut water-feature embankment, and

some major road-cuts were investigated. Depths to suitable foundation

determined by diamond-drilling range from 0-8 m at Tuggeranong Creek bridge

site, 0-1 m at Strangers Creek bridge site, and 3-7 m at the Point Hut

water-feature embankment. Stability problems are not expected at these sites,

but a proposed 10 m deep cut south of Tuggeranong Creek is unfavourably

oriented with respect to the jointing and a 45
0 

batter is recommended.



INTRODUCTION 

The Murrumbidgee Park Drive is to be constructed as the main

arterial roadway through the centre of Tuggeranong, A.C.T. (see location

sketch, Plate 1). The project - designed by Maunsell Partners, consulting

engineers for NCDC - requires the construction of 13.5 km of three-lane dual

carriageways extending from the present Kambah Pool Road in the north along

the Murrumbidgee valley to Lanyon in the south (P]ate1).

The Department of Construction (DC) has requested the Bureau of

Mineral Resources (BMR) to provide information on the general geological

features along the alignment, and on the expected subsurface conditions at

the Tuggeranong Creek and Strangers Creek bridge sites and at the Point

Hut water-feature site; the water-feature embankment will carry the

Murrumbidgee Park Drive. A preliminary evaluation of the batter stability of

the major cuts was also required.

Site investigations - between March and June 1976 - included a DC

augering and back-hoe program, and a DC/BMR diamond-drilling program of

four holes at Tuggeranong Creek bridge site, one hole at the Strangers

Creek bridge site, and four holes at the Point Hut water-feature

embankment site. Water-pressure testing was carried out in one hole

to test the rock permeability in drillhole Pli4. Logs of drill-hole core

and the water-pressure test results are presented in Appendix 1.

GENERAL GEOLOGY

The general geology of the Tuggeranong area is shown in Plate 1,

and has been described previously for the Lanyon trunk sewer (Goldsmith,

1975). The Tuggeranong valley is underlain by an Upper Silurian sequence

6f acid volcanics and sediments. Sandstone and siltstone were deposited in

association with early volcanic activity, as agglomerate and tuffaceous

sandstone are common throughout the sequence, especially in the Pine Island

area, where there is evidence of a major Silurian centre of volcanic activity.

These sediments, which crop out around Pine Island and to the south and west

of Point Hut, have since been folded about an axis striking 1400.
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Unconformably overlying the sediments are acid volcanics. Dark grey dacitic

tuff crops out in the south of the area, including the Lanyon Hills and the

area west of Point Hut. Pale and dark grey rhyodacite and dark grey dacitic

tuff crops out in the south of the area, including the Lanyon Hills and

the area west of Point Hut. Pale and dark grey rhyodacite and dark grey

dacitic tuff extend from Point Hut northwards to Kambah and Weston Creek.

A faulted wedge of reddish purple and green-grey rhyodacite crops out on

topographically high points between Barneys Hill and Mount Taylor, directly

to the north.

In more recent geological time the Murrumbidgee River has incised

its channel into its broad older valley. High-level terrace gravels of

probable Quaternary age are up to 30 m above the present river level.

The geomorphology of this area is now controlled by entrenching of the

Murrumbidgee River into the older broad valley: alluvium is accumulating

in depressions in the broad valley, and upslope the alluvium grades to

colluvium, which is thickest at the foot of the hills.

ENGINEERING GEOLOGY 

EXCAVATION CONDITIONS

The geology, excavation conditions, and stability characteristics

along the proposed route are summarized in Plate 2. In general, excavation

of cuts deeper than 3-4 m will require some blasting, as these are in

topographically higher areas with skeletal soils overlying rock at 2-4 m.

Rock crops out in some of the locations of proposed deep cuts, and blasting

will be necessary from the surface.

BATTER STABILITY 

General 

The batter stability of cuts over 3 m deep has been summarized

in Plate 2. Generally, cuts of about 3 m in the acid volcanic rocks can

be safely battered to 70-80
o
. Only the batters on cuts deeper than 3 m

and on those along hillslopes adjacent to the Murrumbidgee River are

likely to fail unless specific precautions are taken. On these slopes,

which have experienced a release of stress by unloading during valley

formation l joints are generally open - especially on the east bank, where

they dip towards the river - and thereby contribute to failure in batters

om



After the stability is assessed during construction, lower batter

angles should be selected for the west-facing side:

a) to reduce the number of joints or joint intersections

undercut by the slope, and

b) to reduce the possibility of slumping in the colluvium

and terrace gravels; cuts exposing these materials should

be well drained.

Zones of potential instability identified during construction

may require restraint by the setting of rock-bolts and wire mesh and/or

the provision of drainage.

Major cuts 

Stn 3700-3900 m

A 4.5-m cut at station 3700 to 3900 intersepts the contact

between the tuffaceous siltstone and sandstone and the dark grey

dacitic tuff. This contact dips about 20 0 to the west, and

is probably deeply weathered. Outcrop in the area is sparse

and details of jointing are not known; however, a regional

near-vertical joint set strikes 140 ° and is favourably oriented

with respect to the cut.

Stn 10400-10500 m (Plate 3)

A deep section of cut is proposed between stations 10400-

10500, where Murrumbidgee Park Drive will cross Lanyon trunk

sewer (Goldsmith, 1975). Stations 375.4 to 491 of the buried

pipeline will be within this road-cut. The roadway and

associated cuts will be constructed first; then it is planned

to excavate the pipeline trench (invert level 551 m RL) from

the north, and approach as close as is feasible to the top of the

batter slope of the road-cut (see section A-B in Plate 3). At

this point trenching will cease, and a tunnel about 15 m long

will be excavated beneath the batter slope to manhole (NH) 2.
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This procedure will leave the batter slope for the

roadway undisturbed, thus maintaining stability.

No rocks crop out over the immediate site, but

dacite crops out on a hill to the northeast, where

moderately to slightly weathered rock contains partly

open joints with a rough surface. Two sets were observed:

90/070-080 and 90/165; shallow-dipping joints may have formed

by unloading due to the downcutting of the Murrumbidgee River

in its valley.

Drill hole LTS3 (Plate 3), near MH2, intersected moderately

weathered dacitic tuff at 4 m depth, but a closely fractured

zone between 6.5 m and 8.4 m comprises highly to extremely

weathered rock. Hard and strong slightly weathered to

fresh rock occurs from 8.4 m to the bottom of the hole at 14.05 m.

Joints are moderately to widely spaced and many dip at 45 0

(probably to the west), parallel to veins of sericite and epidote

(some weathered to clay).

Seismic traverse 3 (Plate 3) is one of a number of traverses

completed along the line of the Lanyon trunk sewer (Koelle,

1975). Results indicate fresh rock at 8-9 m, which agrees with

drilling results, and moderately weathered rock (seismic velocity

1500-1600 m/s) between 3.5 and 9.0m.

As a joint set dips 45 °W, the west-facing batter for the
road-cut should be no steeper than 45 0

. The east-facing batter

can be cut to a steeper angle, about 60-70 ° ,as the joints dip
into the slope.

TUGGERANONG CREEK BRIDGE (Plate 4)

The proposed bridge consists of two carriageways spanning 90 m

between abutments; each carriageway will be supported by two piers

spaced 30 m apart. Green-grey dacitic tuff crops out on the steeper

bluffs adjacent to Tuggeranong Creek, where it is moderately spaced.

There are no dominant joint sets, but a general north-south strike is

common; the dip ranges from 90
0
 to 30° , with shallow joints dipping

downslope.
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Between the two bluffs, shown on the lower left and upper right

of Plate 4, is a zone of closely fractured, highly weathered dacitic tuff

which crops out adjacent to the southern bluff and on the bank of the

creek in the north. Drill hole TCB4 also intersected this rock. This

fractured zone appears to dip 40-50 0 to the east.

Northbound carriageway

The bedrock surface dips generally west at 50 - from the ground

surface at the east abutment to 7.6 m depth at the west abutment.

East Abutment. Nearby outcrops of moderately weathered

dacite with closely to moderately spaced joints indicate that

this abutment will have good foundations less than 2 m from

the surface.

Pier 1. Drill hole TCB5 1 at the site of this pier, intersected

moderately weathered dacite at 1 m depth. The rock mass

contains joints with limonite and clay coatings and some clay

seams 1 cm thick extending to 5.25 m depth. It would not be

necessary to excavate deeper than 1-2 m for a stable foundation,

unless a major zone of clay seams and closely spaced joints

is encountered during construction.

Pier 2. This site is located in Tuggeranong Creek. Less

than about 1 m of alluvium rests on extremely weathered rock

with moderately weathered rock suitable for foundation

estimated at 3-4 m. The rock in nearby drill hole TCB4 is

closely fractured dacitic tuff, and any deeply weathered pockets

should be cleaned out and grouted.

West Abutment. Drill hole TCB4 indicated that 4.5 m of silty sand

and silty clay overlies highly weathered fractured dacitic tuff.
At 7.6 m the rock is moderately weathered, but the rock mass is

loose, with closely spaced joints and some clay; foundation for

the abutment should be possible at 7.6 m
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Southbound carriageway

East Abutment. Moderately weathered rock should be found at

5 m depth, but an airphoto-lineament representing a possible

shear zone passes close to the northeast edge of the abutment,

and competent rock may be deeper in this section.

Pier 3.^Drill hole TCB7 encountered moderately to slightly

weathered rock suitable for pier foundation at 5 m. The rock

mass is hard and strong, and although the joints are weathered -

especially vertical joints - no clay is present.

Pier 4.^Competent rock suitable for foundation is estimated
at 4-5 m depth underlying about 3-4 m of alluvium and slopewash.

The rock at this site, as indicated by nearby outcrops, is hard and

tight with moderately spaced joints.

West Abutment.^Drill hole TCB6 indicates rock suitable for

foundation at 4.3 m. Alluvium and cemented slopewash material

overlie weathered rock at 4 m with slightly weathered hard and

strong dacite at 4.3 m.

STRANGERS CREEK BRIDGE 

This bridge with twin 35-m spans crosses Strangers Creek (Plate 5)

300 m east of Pine Island Reserve. Moderately weathered rock was

reached at 1.5 m in drill hole SCB1. As rubbly outcrop is abundant over

both abutment sites, neither foundation conditions nor stability are

expected to pose any problems. Rock suitable for abutment foundations

is expected at less than 2 m depth.

POINT HUT WAlER FEATURE

This site, 550 m southeast of Point Hut Crossing, is for an

earth embankment - 259 m long and up to 11 m high - that will impound a

small lake to the east (Plate 6). The Murrumbidgee Park Drive occupies

the top of the embankment between stations 4865 and 5135 m. Foundation

conditions for the embankment were determined by four diamond-drill holes.

One drill hole, PH4, was water-pressure tested.
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The point where the embankment crosses the creek is the

narrowest part of the water-catchment area of about 10 km
2 

which

extends back past Tuggeranong Hill and includes the Lanyon North Basin

drainage area (Kellett, in prep.). A considerable volume of surface

runoff will pass through the constriction at the embankment site.

Drill-hole logs indicate that 3.5-4.5 m of silty sandy alluvium

overlies very hard slightly weathered to fresh dacite. Of the four drill

holes on the site drill hole PH2 (on the upper slope of a low ridge) shows

the greatest thickness of moderately weathered rock, with slightly

weathered rock occurring at 10.5 m. Moderately weathered rock should be

suitable for the embankment foundation.

Suitable foundation for the embankment is at 4-5 m in the centre

of the valley, where sandy alluvium lies almost directly on competent

rock. Downstream, at the end of the proposed spillway chute, drill hole

PH3 intersected open-jointed weathered rock to a depth of 7.5 m, where

the rock is slightly weathered; a steeply dipping fracture zone between

9.5 - 10.9 m will need grouting.

The section in Plate 6 summarizes the subsurface conditions.

Alluvium and the highly weathered rock will have to be stripped to

provide a suitable foundation for the dam.

Drill hole P114 was water-pressure tested and losses were calculated

at no greater than 1 lugeon (Appendix 1). However this was measured in

the hole with the best quality rock found at the site; leakages would

be greater through rock near drill hole PH3. When stripping is completed,

possible leakage paths can be identified and mapped more easily, and

fracture in the rock can be grout.

CONCLUSIONS AND RECOMMENDATIONS 

1.^No major stability problems are expected in road-cuts along the

proposed route. Most batters can be cut to 60 0 or steeper, apart from

the cut 10 m deep south of Tuggeranong Creek, where unfavourably oriented

joints require a batter slope of 45°.
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2. Most road-cuts will have to be partly excavated by blasting as

they pass through topographically high rocky areas.

3. Depth to rock suitable for foundations at the Tuggeranong Creek

bridge site varies between 1 and 8 m. For the Northbound Carriageway,

depth to competent rock ranges from 1 m on the east abutment to 7.6 m on

the west abutment; this bedrock surface dips 50 evenly to the west.

Foundations for the southbound carriageway tend to be more uniform at 4-5 m

depth.

4. The Strangers Creek bridge site has suitable foundations for the

abutments at about 2 m from the surface.

5. The Point Hut water feature is sited in the narrow downstream

end of a large alluvial basin. Alluvium is 5.5-4.5 m thick and depth

to suitable foundation ranges from 4-7 m in the centre of the valley to

3 m on the upper flanks. Alluvium and highly weathered rock should be

stripped to expose moderately weathered rock which is expected to provide a

suitable foundation.

6.^It is recommended that a geologist visit the sites investigated

during construction to map exposures and advise on stability of the cuts

and foundation conditions.
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APPENDIX 1

GEOLOGICAL LOGS OF DRILL HOLES, AND RESULTS OF

WATER-PRESSURE TESTS
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Completed^11/4.174

Logged b y ^Z •Cr°14:611C114^

Vertical scale _ Vt.e...... s" II,.

Checked by    

.^ Notes

Fracture Log — Number of fractures per 25cm of core. Zones of core loss blacked in

Bedding and Joint P/ones — Angles ore measured relative too plane normal to the core axis

Defect Frequency — Number of natural defects (shears, joinls,froctures) per 25 c m of

care occurring at specified intercept angle range.

Water Level Measurements — _IL_ Level when hole in progress Cl specified depth

_V__ Level in completed hole on specified date.

Water Pressure Tests

ki Values in lugeons should be read
sinh.cofnsfurnecst;Tecw fi to/v:07:u! do rcioanf.d

by blacked in strips.

Core Photograph Negative No.
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Depth (m)^Black &white^Colour
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BUREAU OF MINERAL RESOURCES,^PROJECT^MURRUMBIDGEE^PARK.^'DRIVE^
GEOLOGY El GEOPHYSICS^LOCATION^TUC.xGERAMoNCY C.REEI4-^13134 DC* e_^5 rtg^

GEOLOGICAL LOG OF DRILL HOLE^ANGLE FROM HORIZONTAL (8) ^/0. ^DIRECTION^
COORDINATES .E .Z.Q#A17.5" Isl 58?1-157711^R L OF COLLAR ^5-2 ' I 

TC... ES 7
HOLE NO

SHEETI_^OF. 1

Rock^Type
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Degree of Weathering
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Lithology, colour,strength,etc

0.^.
E^E 0.
6°^a °0^c!..5 -I

2 E Z'
0 8 •- 01,.= a. LI! aa

Fracture
Log ROD

Detect Frequency
Structures

Joints,veins,seems,faults,atc

Li 70
t Z

-I

Water Pressure
Test Losses

(Lugeone)*
Intercept Angle

30^60^ao 90
0^6^12 le •

‘i

OC Se

r

r 3

4

7-

-

.

.

.

—
gifin

...

.

DACtTIC-
TUFF

11W

Orainse - brown, 'AGA.
weak rock w'rlt. Rritkb14-
r.....-terLA. 0..lowt Aiscovit-
I...,va-;es.^EW eel& ea...
tla^brolok* i... ko...41.5..
Saw.% e^loos& Marvale

v444u-CAA

V
V

V
v

V

V

v
v

10 0 Fe o 14.4.4. a...A clay u....
jo%:..is^+1%4* it^Su...a1
ho-vel rsac^loatio-sa....
closely spw.csui Ia.:A
leri- -14..^b...a3S^it
r.....-...ay^ ,.....k. ....,1

lapse.

8

EW 60

DAcrric
'TUFF

MW -S)9-Sw

Siva.. re....3 .„ rarphyrilit
so,-4. 42-;-• 712,A.1...a.4
p^.-4,1...s

aba Cava ptie,...^ioc.... 1r..

1oo

I

60
lied• kurst 044 SiNtImaa .
30%;#1^41 rat cre cloy "'
bat ...e 414key a.n.1
er•A 004-111.4.^_
G41044 i..1 le...At 1C.X.0

70-4re
6o

EN() OF HOLE^6.5m

.
•_ _______

•_
-

._

-

• •
..

•
• .

.^,
.^.
-^•
.^.
•

•

_

.

_

__-

.
,
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Commenced^%/If /7 4

Completed 9̂14 Tit, ___

Logged by _ g_. ^ _______________

Vertical scale  I e••••• =^i sm. 

Checked by^

.^ Notes

Fracture Log — Number of fractures per 25cm of core. Zones of core loss blacked in

Bedding and Joint Planes— Angles ore measured relative to op/on, normal to the core axis

Defect Frequency — Number of natural defects (shears, joints,fractures) Per 25cm of
core occurring at specified intercept angle range.

Water Level Measurements — ._7_. Level when hole in progress at specified depth.

__V___ Level in completed hole on specified dote.

I

Water Pressure Tests

.0. Values in lagoons should be read
sinhoeco,nsjurnecsttiosnecwri lohncsoamrpumt do itcioantee

by blocked in strips.

Core Photograph Negative No

Depth (m)^Black a White^Colour

M(Pf)/46

155/F116/ I t12.
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BUREAU OF MINERAL RESOURCES,^
PROJECT^L A N YON ^TRUNK ^SEWER^

GEOLOGY 5 GEOPHYSICS
LOCATION^i-UrirCLER,AP40t46---  SECTIO N  OF 5 FWEIC^L••■ 14rFte ^rr 

AIACTINLI 14 OIL etuR.It■Jr1f3.11346E^PACK. P RYI E^
.

 ^LT S -j_
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GEOLOGICAL LOG OF DRILL HOLE^ANGLE FROM HORIZONTAL (8) 1— _9C3 ^DIRECTION
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Commenced I /4/ /A. 
Completed^6 J1076

Logged by _11Z..GOLOSMIT41 

Vertical scale I_Glot.  do ie., 

Checked by .

.^ Notes

Fracture Log — Number of fractures per 25cm Of core,Zonos of Care loss blocked tn

Sedchng and Joint Planes — Angles ore measured relative too plane normal to the core axis

Defect Frequency — Number of natural defects (shears, jc/nts,fractures) per 25cm of

core occurring at spec/ f/ed intercept angle range

water Level Measurements — _L. Level when hole in progress of specified depth

-2-_ Level ,, Completed hole on SpeCifiecl dote

E W - E *-1- re rtely^..44.445.,..i
NW - W.61.1y .., eo.-1.1"erad
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Water Pressure Tests

« Values in k/geons should be read
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by blocked in strrps .

Core Photograph Negative No

Depth(m)^Block a White^Colour

M(P0/46

'155 /A 16 /1668

II
II

If
II



II

UI

11

1

E3UREAU OF MINERAL RESOURCES,^PROJECT ^11 u g.e. u Poi3 IDGE.E.^PAC.K.^DRIVE ^
GEOLOGY & GEOPHYSICS LOCATION^STR.ANGE RA^ceeE.K^C3f2-iDCrF. ^'rTe 

So‘rrti^A 61.4- 11f..Prr ^
GEOLOGICAL LOG OF DRILL HOLE^ANGLE FROM HORIZONTAL (8)^-90.^DIRECTION

COORDINATES^2.04.171' 6  N 51774174^R L OF COLLAR  C5-7'5, 
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Drill type^"(XX^

Feed _ Lf241.40^Pit ESSURE

Core barrel type _ NH LC 

Driller^t)•, ,fi C ( 1.4 _wig)
Commenced^2• 645./.76
Completed 7_1_51.114___._

Logged by  P. GoLbse.tra4 

Vertical scale 1 C--...- •••• I ... 

Checked by

'^ •^ Notes

Fracture Log — Number of fractures per 25cm of core. Zones of core /ossblocks(I in

Bedding and Joint Planes — Angles ore measured relative too plane normal to the core arm

Defect Frequency — Number of natural defects (shears, joints,fractures) per 25cm of
Core occurring at specified intercept angle range.

Wafer Level Measurements — .3t_ Level when hole in progress ot specified depth.

SC_ Level in completed hole on specified date

E Li —^e >etre ....... te. ,.... —,,-Kn.....4.4..,
H IV — Meelas.efey

S14 — 01.5- idly^..

Water Pressure Tests

e. Values in lugeons should be read
sinhoeCo,nsf.^lion with computation

urnecst sections ore indicated
by blocked in strips.

Core Photograph Negative No.

^

Depth Cm)^Black a White^Colour

^- ^-- ----- - -

.^.

M(Pf) /461.

155 Al0 1 1.73
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BUREAU OF MINERAL RESOURCES,^PROJECT _MVR.ftlr'161DGEE^PARK ^DR.NE ^
GEOLOGY B GEOPHYSICS^ LOCATION^?OM-^Hui-^NUTIUSKIT ^POND - NogTH^El4.0 

OF EMS  AN Kne.nri-^cL^
GEOLOGICAL LOG OF DRILL HOLE^ANGLE FROM HORIZONTAL (e)^_i?___ _._^DIRECTION

COORDINATES^e ..2.c.6 2a1-614 5S4 ,6 29.4_^R.L. OF COLLAR^54413 3
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Commenced^514176 
Completed __4/4/76

Logged by R - GOLD 5 Mr1}1 
Verttcol scale^1 C4••••••^A.

Checked by . ^_ ^

-^ Notes

Fracture Log — Number of fractures per 25cm of core. Zones of core loss blacked in

Bedding and Joint Planes — Angles ore measured re/olive too plane normal to the core axis

Defect Frequency — Number of natural defects (shears, joints,fracturss) per 25cm of

core occurring at specified intercept angle range

14'o let Level M•osurernents — _.T..__ Level when Aohs in progress of specified depth.

_II.._ Level in completed hole On specified dote.

NW -^141i in ly L./ 44.41491.9,1
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Water Pressure Tests

. Values in lagoons should he rood
,inneecoinsiurnecsttiosnecwri lohncsoomeep

um/ cl° ifct;ed
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