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Introduction

The current investigation

An area of land at Taroona, between the Channel
Highway and the cliff line of the River Derwent, has
been subject to previous investigations of ground
movement issues, caused by both landslide and
expansive soils. The area concerned is shown in
Figure 1.

A recent review by Mineral Resources Tasmania
(Latinovic et al., 2001) identified a need for boreholes to
be drilled in certain areas to further investigate the
subsurface geology and for the installation of
monitoring instrumentation.

MRT engaged contractors in June 2001 to drill a single
deep borehole at a location on Flinders Esplanade,
Taroona. The drilling was completed in July 2001 and a
Casagrande piezometer was installed in the hole to
monitor groundwater.

This report presents a factual account of the work
carried out.

Previous investigations

The ground movement problems in the area were
examined by Stevenson (1975, 1976). Knights (1977)
recognised a high potential for expansive clay effects
close to the surface, while Donaldson (1977) identified
landslide activity along the Channel Highway and in
parts of the grounds of Taroona High School.

Instrumentation was installed and monitoring of
ground movement was carried out by the Division of
Roads and Transport from 1977.

A field investigation was performed by MRT in 1999
and a review of existing and new data was undertaken
in 2000 (Latinovic et al., 2001). This review recognised
the need for further deep drilling work to investigate
the subsurface geology in certain areas and for the
placement of piezometers to monitor groundwater
levels.
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In June 2001, MRT commissioned a drilling contractor
to drill a deep borehole at the southern end of Flinders
Esplanade, Taroona, and recover continuous core
samples of the strata encountered. The borehole was
located on the western side of Flinders Esplanade, at
AMG grid co-ordinates 528 537.63 mE, 5245 087.19 mN

(fig. 1).

The borehole was commenced using open-hole
drilling to install conductor casing, and then continued
using an HQ size triple tube wireline system to recover
76 mm nominal diameter core. A smaller NQ size
system, producing 38 mm nominal diameter core, was
used to penetrate below 58.40 metres depth because of
the ground conditions encountered.

Below a very thin soil horizon, the materials recovered
during the drilling works were essentially
heterogeneous, consisting of interbedded firm to hard
clay and extremely low strength mudstone and
siltstone. Boulders, cobbles and gravel of various other
more competent rocks were present throughout the
sequence. Sand-size material was present as a
secondary or minor component in many of the strata.

This geological succession corresponds to the Tertiary
deposits identified by Latinovic et al. (2001) which
formed along the then active Taroona fault system.

Fissure surfaces and joints were observed at intervals
throughout the recovered core, with particular
concentrations between 24.95 m to 25.90 m, 27.60 m to
29.75 m, 40.00 m to 47.80 m and 50.90 m to 53.50 m.
Most were observed to have moderate to high
apparent dip angles. Below 43.20 m depth, the core
recovered was non-intact over a large number of
intervals. Because of the possibility of disturbance
during sampling of the materials involved, the
ascription of these non-intact intervals to in situ crush
seams cannot be made with certainty, although
between 43.50 m and 50.50 m large numbers of
polished surfaces were observed.
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Difficult ground conditions were encountered during
drilling; expansive clays are present as the fine
fractions of many of the lithologies drilled, with large
fragments of redeposited, more competent rocks also
present. High groundwater pressures were also
reported by the driller below 58 m depth.

A Casagrande piezometer was installed in the hole,
with its tip set at 45 m depth. The borehole log and
details of the installation are shown Appendix 1.
Photographs of the recovered core are shown in
Appendix 2.

Conclusions

Further information on the subsurface geology at
Taroona has been obtained, and instrumentation
installed to allow long-term monitoring of
groundwater levels.

Recommendation

The piezometer should be regularly monitored to
provide information on the deep groundwater
conditions in the area.
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Borehole Logs
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MINERAL RESOURCES TASMANIA sorenole o, BHL01
ENGINEERING LOG - CORED BOREHOLE sheet 1 0f 8
project TAROONA INVESTIGATION location FLINDERS ESPLANADE, TAROONA
co-ordinates  528717.98mE drill type Rotary hole commenced ~ 21/06/01
5244819.55mN drill method ~ Continuous coring using hole completed 9/07/01
RL +18.85m AHD Trlplg tubg wireline techniques to recover 76mm drilled by KMR
o . nominal diameter core to 57.40m and 38mm logged by AW
inclination Vertical nominal diameter core to 68.15m. checked by CcC
drill fluid Water and polymer mud.
drilling information rock substance rock mass defects
notes metres L defect .

2 substance description 2 | strength | spacing defect description
= § = g rock type: grain characteristics, § (mm) thickness, type, inclination, planarity,
% é 2 S %_ S colour, structure, minor components. kS oo roughness, coating.
ks . e = |dsL=z 3| 82828 | significant general
H 1885 0 No core recovered

] - reaming casing
18.11
- CLAY, high plasticity, light grey, soft to
firm. Occasional organic pockets.
17.60
CLAY, high plasticity, brown, stiff, with
trace of subrounded fine gravel
No 313‘0: 15.55
recovery CLAY, high plasticity, brown, soft to
3.45 firm becoming very stiff to hard.
fissure, subvertical, planar,
14.65 — =~ polished
MUDSTONE, extremely low strength,
brown with many coarse sand to fine
gravel subangular to rounded
fragments of limestone, quartz,
5 sandstone and shale.
4.35 - 4.50m: grey very clayey silt.
]_ joint, dipping 60°, planar,
polished
1270 8 —
')Q( BOULDER of distinctly weathered
g dolerite.
1235 [~
SANDSTONE, fine, extremely low
T strength, brown, very clayey, with
7 — many fine gravel sized fragments of
] limestone.
11.35 1
5%@( BOULDER, of distinctly weathered
T dolerite.
8 ©:<
15
8.40 —(10.35 i
Core M SILTSTONE, brown, very low strength,
non <| with many angular to rounded fine to
intact *| medium gravel sized fragments of
«| dolerite, sandstone and limestone.
9.50 - .
joint, dipping 60°, planar,
polished
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - CORED BOREHOLE

borehole no. BH1-01
sheet 2 of 8

project TAROONA INVESTIGATION location FLINDERS ESPLANADE, TAROONA
co-ordinates drill type hole commenced

drill method hole completed

drilled b

RL. AS SHEET 1 y
- logged by
inclination checked by

drill fluid
drilling information rock substance rock mass defects

notes metres L defect .

" g substance description 2 | strength | spacing defect description
=18, £ rock type: grain characteristics, ’g (mm) thickness, type, inclination, planarity,
% é 2 S %_ S colour, structure, minor components. kS oo roughness, coating.
°[=]* . e ® |oso=z3d 8288 | significant general
H ”

| SILTSTONE (as Sheet 1) sSwW
joint dipping 50°, undulating,
- smooth, polished, striated,
striations dip 40°
11.10 - 11.30m: interbed of sandy
x| CLAY, with trace of fine to medium
*| gravel.
6.85
BOULDER of distinctly weathered DW
dolerite.
6.45
CLAY, medium plastisity, brown, soft SwW
to firm with many angular to
subangular fine to medium sized
-| fragments of assorted rocks.
5.75
| SILTSTONE, brown, very low strength
*| with some angular to subangular fine
.| to medium gravel sized fragments of
5.25 assorted rocks.
BOULDER of distinctly weathered DW
4.95 dolerite o
joint, dipping 70°, planar,
7 «| SILTSTONE, light brown, very low polished, striated. Striations
*| strength, clayey with some angular to swW dip 70°
~| subrounded fine to medium gravel of . .
*| limestone and sandstone. _}- joint, subvertical, planar,
14.98 - 15.00m: COBBLE of distinctly smooth
*| weathered dolerite.
3.65
] Reaming Casing
- no core recovered.
275 67 __
] *| SILTSTONE, brown, very low strength,
- - - «| very gravelly (angular to subrounded,
* x| fine to coarse), silty.
1.05 -
*| SILTSTONE, brown mottled reddish
.| brown, locally streaked red, very low
. strer]gth with trace of angular fine to joint, dipping 70°, undulating,
«| medium gravel of assorted - smooth, striated. Striations
| composition. dip 70°
joint, dipping 60°,
—+ planar, rough
— joint, dipping 50°, planar, smooth
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - CORED BOREHOLE

borehole no. BH1-01
sheet 3 of 8

project TAROONA INVESTIGATION location FLINDERS ESPLANADE, TAROONA
co-ordinates drill type hole commenced

drill method hole completed

drilled b

RL. AS SHEET 1 y
- logged by
inclination checked by

drill fluid
drilling information rock substance rock mass defects

notes metres L defect .

" g substance description 2 | strength | spacing defect description
E18|_ 2 rock type: grain characteristics, ’g (mm) thickness, type, inclination, planarity,
% é 2 S %_ S colour, structure, minor components. kS oo roughness, coating.
°[=]* . e ® |oso=z3d 8288 | significant general
H SILTSTONE (as sheet 2)

20.12 - 20.50m: very gravelly
-1.65
| CLAY, medium plasticity, reddish
brown and greenish brown, very
stiff to hard.
-+ fissure sets, dipping 50°,
planar, polished
23.90 - 24.05m: BOULDER of
distinctly weathered dolerite.
-5.20
Core —— MUDSTONE, reddish brown, very
non low strength
intact
25 "} joint, dipping 60°, planar, smooth
-6.55 -
I\/ItUDStEONE,dgreenlsh brown, low joint, dipping 70°, and subvertically
strength, sandy. planar, polished
-7.05
CLAY, high plasticity, reddish brown,
stiff, gravelly (angular to subrounded,
fine to medium, limestone)
26.75 - 26.90m: COBBLE of distinctly
weathered sandstone.
-8.35
MUDSTONE, reddish brown and
greenish brown, extremely low
strength, slightly sandy, (medium to joints dipping 30° and 50°
coarse) o } planar, polished
27.60 - 27.80m: COBBLE of distinctly
28 weathered sandstone.
joints dipping 65°, planar,
-9.90 -+ polished
MUDSTONE, greenish brown and
29 greenish grey, very low strength,
sandy (fine to medium). . L
joints dipping 40°, planar,
—+ ‘smooth
joints dipping 65°, planar,
—+ ‘smooth
30
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MINERAL RESOURCES TASMANIA

ENGINEERING LOG - CORED BOREHOLE

borehole no. BH1-01
sheet 4 of 8

-15.15 34— < -

-15.55

Recovered as SILT, light grey, very
stiff, very clayey.

-| CLAY, high plasticity, dark green, very

silty, with traces of gravel (angular to
rounded, fine to medium).

-16.74

36

37

38

20.35 39

MUDSTONE, greenish brown,
extremely low strength, very silty,
sandy (fine to coarse), slightly
gravelly, (subangular to subrounded,
fine to medium)

40

MUDSTONE (as sheet 5)

project TAROONA INVESTIGATION location FLINDERS ESPLANADE, TAROONA
co-ordinates drill type hole commenced
drill method hole completed
drilled b
RL. AS SHEET 1 y
o logged by
inclination checked by
drill fluid
drilling information rock substance rock mass defects
notes metres L defect .
" g substance description 2 | strength | spacing defect description
E18|_ 2 rock type: grain characteristics, ’g (mm) thickness, type, inclination, planarity,
% é 2 i %_ =3 colour, structure, minor components. kS oo roughness, coating.
°[=]* . e = |dsL=z 3| 82828 | significant general
H 30 MUDSTONE (as sheet 3)
31
-12.55
1/ BOULDER of siightly weathered
C2{| dolerite, grey and white, high strength.
-13.05 3 S
MUDSTONE, red and green mottled, . . o
very low strength with trace of coarce "1 joint, dipping 65°, stepped, rough
sand.
T joint, dipping 60°, planar, polished
-13.90
Recovered as SILT, light grey and
33 greenish brown, very stiff, very clayey.
Core 1
non |
intact

very closely spaced, randomly
oriented fissures

"} joint, dipping 60°, planar, smooth

joint, dipping 40°, planar,
smooth, striated. Striations
dip 20°
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MINERAL RESOURCES TASMANIA sorenole o, BHL01
ENGINEERING LOG - CORED BOREHOLE sheet 5f 8
project TAROONA INVESTIGATION location FLINDERS ESPLANADE, TAROONA
co-ordinates drill type hole commenced
drill method hole completed
drilled b
RL. AS SHEET 1 y
- logged by
inclination checked by
drill fluid
drilling information rock substance rock mass defects
notes metres L defect .
" g substance description 2 | strength | spacing defect description
E18|_ 2 rock type: grain characteristics, ’g (mm) thickness, type, inclination, planarity,
% é 2 S %_ S colour, structure, minor components. kS oo roughness, coating.
ks . e = |dsL=z 3| 82828 | significant general
H MUDSTONE, green becoming reddish I~ joint, dip 657, planar, polished
brown, extremely low strength, very Sw
gravelly (rounded to subangular,
fine to medium), very silty.
joints, randomly orientated,
41 polished
-22.25
BOULDER of distinctly weathered DW
dolerite.
-22.95 5 i . fissures, dip 80°, undulating,
Recovered as CLAY, high plasticity, SW :|_ polished
green and dark red motled, very ) ) .
stiff, with trace of gravel (angular to — fissure, dip 25°, planar, polished,
rounded, fine to coarse). striated, striations dip 25°
£
core abundant randomly oriented 3
_non polished surfaces %
intact s
9]
C
3
o
o)
«©
_ 7 o
~
<]
core abundant randomly oriented =]
non | polished surfaces '
intact o
(s}
[o))
£
—|-26.75 - 8
MUDSTONE, green, extremely low S
strength. >
core 27.15 . . ] ) o
non — CLAY, high plasticity, mottled green | abundant randomly oriented e
intact and dark red, very stiff, with trace of polished surfaces 3
gravel (angular to rounded, fine to - »
coarse). 1)
3>
3
_ [T
%%rﬁ { abundant randomly oriented
: I~ polished surfaces
intact 4P
_I” fissure, dip 80°, planar, polished
-29.25
CLAY, high plasticity, dark green, very
stiff very becoming slighty gravelly
(angular to rounded, fine to coarse)
core | below 48.30m. | abundant randomly oriented
_non polished surfaces
intact
- fissure, dip 70°, planar, polished

Tasmanian Geological Survey Record 2001/10




MINERAL RESOURCES TASMANIA el o, B0

ENGINEERING LOG - CORED BOREHOLE sheet 601 8

project TAROONA INVESTIGATION location FLINDERS ESPLANADE, TAROONA
co-ordinates drill type hole commenced
drill method hole completed
drilled b
RL. AS SHEET 1 y
- logged by
inclination checked by
drill fluid
drilling information rock substance rock mass defects
notes metres L defect .
" g substance description 2 | strength | spacing defect description
E18|_ 2 rock type: grain characteristics, ’g (mm) thickness, type, inclination, planarity,
% =] 2 S %_ S colour, structure, minor components. kS oo roughness, coating.
ks . e = |dsL=z 3| 82828 | significant general
H core -32.15 50 | CLAY, high plasticity, dark green, T Sr?]%%?ﬁrgﬁ#%%‘égmly orientated
_hon hard, slightly sandy (coarse) .
intact [ 7 becoming gravelly (subangular —} abundant, randomly orientated
s to rounded, fine to medium) smooth surfaces
_ below 52.80m.
51— fissures, dip 60°, 80° and
] - subhorizontal, planar and
curved, polished
52— | fissures, dip 60° - 70°, planar and
i curved, smooth and polished
1 | fissures, dip 40° - 50°, and
53— 70° - 80°, planar, smooth
T fissures, dip 70°, planar, smooth
b B lish
3465 1 and polished
54— BOULDER of sandstone, fine to
medium, grey, slightly weathered.
3565 |
MUDSTONE, dark green, extremely
low strength, with trace of coarse
55 sand. Becoming gravelly (subangular
core to subrounded, fine to medium,
non limestone) below 55.00m. possible fissure surfaces present
intact
core 56 )
non ~|: abundant polished surfaces
intact
-38.05
Below 57.40m 57 Reaming casing - no core recovered
swelling of
H clays into hole h
— noticeable | -38.55
N Possible Recovered as CLAY, high plasticity,
development dark green, soft to firm, slightly
of artesian gravelly (angular to subrounded,
conditions fine to medium).
below 58m
core
non —[ :I— possible fissure surfaces present
intact
core . )
non —{_ } possible fissure surfaces present
intact
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MINERAL RESOURCES TASMANIA el o, B0

ENGINEERING LOG - CORED BOREHOLE sheet 701 8

project TAROONA INVESTIGATION location FLINDERS ESPLANADE, TAROONA
co-ordinates drill type hole commenced

drill method hole completed

drilled b

RL. AS SHEET 1 y
- logged by
inclination checked by

drill fluid
drilling information rock substance rock mass defects

notes metres L defect .

" g substance description 2 | strength | spacing defect description
E18|_ -1 2 rock type: grain characteristics, ’g (mm) thickness, type, inclination, planarity,
% é 2 i 3| & colour, structure, minor components. kS oo roughness, coating.
== . e ® |oso=z3d 8288 | significant general
N FR

CLAY (as sheet 6)

COBBLE of slightly weathered dolerite | SW

Recovered as CLAY, high plasticity, FR
dark green, soft to firm, slightly
gravelly (angular to subrounded,
fine to medium).

core
non — - occasional polished surfaces
intact
- BOULDER of distinctly weathered DW
dolerite

-44.55 Z~+"GRAVEL (angular, medium to coarse,

-44.65 | limestone)

- BOULDER of grey distinctl
core { 44.90 weathered Ii?negtone y FR :I_ occasional randomly orientated
hon CLAY (as 57.40 - 60.70 ) with trace polished surfaces

of gravel (angular to subrounded, fine
to medium, limestone)
— | -45.55 -—— 64.00 - 64.15m COBBLE of limestone

MUDSTONE, dark green, extremely
low strength, slightly gravelly (angular,

:|— occasional polished surfaces

65 fine, limestone)
core
hon 7 |.47.15 66
intact Recovered as MUDSTONE, dark

brown, extremely low strength,
slightly gravelly (angular to sub-
rounded, fine to medium, limestone)

67
— | -48.60
T NO CORE RECOVERED
68 —
— -49.30 ]
i Hole terminated at 68.15m
69 —
70 ]
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MINERAL RESOURCES TASMANIA

borehole no. BH1-01

INSTALLATION SUMMARY - CORED BOREHOLE sheet 8 of 8
project FLINDERS ESPLANADE, TAROONA Type of installation: Piezometer
Date of installation: 10/7/01
Internal diameter of tubing: ~ 19mm
Length of filter: 5400mm
Diameter of filter: 100mm
Depth (m) Depth below
From To SUMMARY OF INSTALLATION Legend | Grbund level (m)
Surface protection: Flush fit cover 0
0.00 0.50 Concrete a 05
0.50 38.00 Bentonite/cement grout B
38.00 40.00 Bentonite seal e N
40.00 45.40 Sand filter -
45.15 Piezometer tip B
45.40 68.75 Collapsed material :AF:_
e -
38.00
d —
40.00
b L
key o
a Concrete d Bentonite seal |
I:I [~ 45.15
b Sand filter e Bentonite/cement grout ¢ - 45.40
c Gravel filter f Collapsed material :’)\/’/_
f -
Remarks I 68.15
1. Ground level and coordinates as sheet 1 r
DETAILS OF INSTRUMENT
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Appendix 2
Core photographs
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FLINDERS ESPL TARDONA
BOREHOLE N, 5HL01
TRAY N.1 SAMPLE N. N/A

DEPTH FROM 1'70M TO ¢+:0M
FILM

| FRAME N. 1

1.70 - 6.40 m

FLINDERS ESP-. TAROONA
BOREHOLE N. BHLOl

TRAY N.z SAMPLE N, N/A
DEPTH FROM ¢ <M TO (01"'M
FILM N. 1 FRAME N. 3

6.40 - 10.90 m

FLINDERS ESP- TAROONA
BOREHOLE N. BHO0I
TRAY N./3 SAMPLE N. N/A

DEPTH FROMIc'0M TO M
FILM N..|

10.90 - (14.70) m
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FLINDERS ESP- TAROONA
BOREHOLE N, BHLOI
TRAY N.. SAMPLE N. N/A
DEPTH FROM(: /oM TO =M
FILM N.1  FRAME N. 7

E = oot i =

(14.70) - (20.05) m

FLINDERS ESP. TAROONA
BOREHOLE N. BHIOl

TRAY N.5 SAMPLE N. N/A
DEPTH FROMzoo5M TO o559 M
FILM N.. 1 FRAME N. 1

S I‘;m’y;_ e e e P x . .o

(20.05) - (24.55) m

FLINDERS ESP. TARDONA
BOREHOLE N. BHLOI

TRAY N.5 SAMPLE N. N/A
DEPTH FROM(:>>M TO(' oM
FILM N. 1 FRAME N, 11

(24.55) - (29.20) m
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ELINDERS ESP.. TAEE?H?(O){\JA
BOREHOLE N, BHLO]

TRAY N.7/ SAMPLE N, N/A
DEPTH FROM'20M TO “10M
FILM N.1  FRAME N.13

———

FLINDERS ESP-. TAROONA
BOREHOLE N, BHlUl
TRAY N. 8 SAMPLE N. N/A

DEPTH FROM 270M TO '/ M

FILM N.1 = FRAME N.15
= - 5 —’**—_

FLINDERS ESPt TAROUNA
BOREHOLE N. BHLOI

TRAY N.'9 SAMPLE N. N/A
DEPTH FROM M T0 M
FILM N.1 = FRAME N.U

-7 , ¢ Chnmmt Pl it S \ = el B B
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(29.20) - 32.90 m

32.90 - 37.30 m

37.30 - (41.45) m




FLINDERS ESP.. TAROONA
BOREHOLE N, °2Hl0I

TRAY N.10 SAMPLE N. N/A
DEPTH FROM_ M TO M
FILM N.. 1 FRAME N. U1

(41.45) - (45.60) m

TSR 1

FDERS ESPL. TA;H[?%{\IA
BOREHOLE N. oHiOl

TRAY N.lI SAMPLE N. N/A
DEPTH FROM_ = M TO M
FILM N, I FRAME N.71

-

(45.60) - (49.70) m

FLINDERS ESPLNTAé?HEi(g{\JA
BOREHOLE S DHIU _
TRAY N.12 SAMPLE N _N/A,,
DEPTH FROM:1 oM TOCM
FILM N.1  FRAME N.Z23

L [ E— "

(49.70) - (54.00) m
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FLINDERS ESFt TARUUNA
BOREHOLE N. °HLOl

TRAY N.13 SAMPLE N, N/A
DEPTH FROM ~~M TO -~ M
FILM M.l ~ FRAME N.2J

FLINDERS ESP. TAROONA
BOREHOLE N. 2HIOI
IR NE /| SAMPLE N. N/A
DEPTH FROM_ M 70O M
FILM N. I FRAME N. Z8

FLINDERS ESPFNTABRH?(g{\IA
BOREHOLE N. Bl |
TRAY N.1l5 SAMPLE N. N/A
DEPTH FROM:::°M TO "M

FILM N.1 . FRAME N.30

‘.—g‘ —

i = o
| T .
L S | .

Y [ —N O . REC (i/c’i - = (S¥s

s+ ot
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(54.00) - 56.90 m

56.90 - 64.45 m

64.45 - 68.15 m




