
1980/44. Interim report on the slope stabil ity of G.C. Burgess 
Forrest Estate subdivisions at Rostella Road, Oilston 

Abstract 

and 

W.R. Moore 

The subdivisions inspected comprise a flat terrace bordering 
a scarp of 19 0 

- 21 0 that slopes down to the River Tamar floodplain. 
Slope failure has occurred on this scarp, and from the surface 
inspection appears to be an active retrogressive failure (possibly a 
multiple slip circle) being kept active by subsurface drainage of 
the terrace in an upper capping layer. 

Subsurface investigation by trenching, drilling and refraction 
seismic survey showed no capping layer present, and no aquifers were 
seen in the clay where exposed or drilled. Three clay layers were 
present, with a surface clay loam soil (OH-OL), a weathered transi­
tional layer of yellow-brown clay (CH) , and an unweathered grey and 
grey mottled red clay (CH) of the Launceston Group of Tertiary age 
sediments. The clays were highly plastic when wet and were soft and 
saturated in the upper two layers. The unweathered clay was mostly 
dry and stiff to hard, and considered a competent rock when dry. 

Fissured clay was seen in the one trench in the failed zone, 
and the unweathered clays were moist. Seismic velocities were lower 
in the failed zone and stepped, compared with the terrace area. The 
clay has a low permeability and with no aquifers present in the upper 
3 - 8 m investigated, subsurface drainage of the terrace towards the 
cliffs appears unlikely. That the slope is sensitive is shown in a 
nearby house, where a broken sewerage line has reactivated movement. 
An alternative hypothesis for the mode of failure of the slope is 
suggested, involving normal cliff retreat erosion. 

The area was subdivided into three zones; a failed zone, a 
buffer zone, and stable zone. It is recommended that limited building 
only occur in the stable zone and all drainage be away from the failed 
zone. A buffer zone exists between these two zones where the trenches 
showed small moist areas. 

INTRODUCTION 

This interim slope stability report is based on a subsurface investi­
gation undertaken to provide geological information for three authorities; 
the Tamar Regional Master Planning Authority, the Health Services Department 
and the Lilydale Municipal Council, all of whom are concerned with the 
decision of sanctioning the two proposed subdivisions. 

The two subdivisions, on adjoining land at Dilston [EQ052246], have 
the same slope stability problem; this problem is a steep scarp that runs 
through the southern half of the subdivisions. The scarp forms the edge 
of a river terrace overlooking the River Tamar. Along this scarp land­
slips have occurred in the recent past and in localised areas have been 
reactivated, causing structural problems to nearby houses and severe damage 
to one house. 

For this reason a detailed subsurface investigation was necessary and 
this investigation included ten backhoe trenches, eighteen auger drill holes 
and two seismic spreads (fig. 1). Laboratory testing of the clays to find 
their strength properties is currently being undertaken, and will be 
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followed by some detailed surveying and stability analysis calculations. 
These laboratory results and stability analyses, together with detailed logs 
of the trenching and drilling plus the laboratory results and calculations, 
will not be available for some time and·will be the subject of a final 
report. These results will only be concerned with the failed area on which 
no building is contemplated or even possible, and will not alter or influence 
the geological conclusions of this interim report. It is on the basis of 
these geological conclusions that the three authorities will judge the 
feasibility of the two subdivisions. Therefore, there is no justification 
in withholding the information which would delay these decisions until all 
the information was available in the final report. 

SURFACE GEOLOGICAL EXAMINATION OF THE TWO SUBDIVISIONS 

Previous geological assessment of the area for slope stability had 
been confined to surface examination by P.C. Stevenson in 1978, and by the 
author in 1980. Both private reports were extremely pessimistic and cautious. 
The slope face is steep (19 - 21°) and has a series of recent failures, and 
appeared to be an active retrogressive failure of a multiple rotational 
slide (Shuster' and Krizek, 1978). The author thought that a capping layer 
existed along the top of the scarp arid beneath the terrace which was composed 
of a residual, sandy soil with minor areas of thin terrace gravel overlying 
a clay loam soil and a clay subsoil grading down to the sediments of the 
Launceston Group of Tertiary Age (Longman, 1966). Close to the surface 
in this capping layer minor thin sandstone or siltstone beds or lenses and 
ironstone bands were anticipated, and through which groundwater could drain 
off the flat terrace area, migrating towards the slope face and constantly 
reactivating the failure. In addition the shallow septic tank investiga­
tion holes exposed clays which were seen to be highly plastic and prone to 
failure. 

Near the base of the cliff, probably close to river level, a thicker 
sandstone bed or a harder horizon was anticipated to be present, on which 
the multiple slide planes would daylight somewhere on the surface of the 
River Tamar floodpiain. 

SUBSURFACE INVESTIGATION 

Trenching and auger drilling 

Trenching showed that the superficial grey sand on the terrace surface 
was a residual deposit, while later drilling confirmed its distribution as 
irregular and patchy. The greatest recorded thickness was 150 mm. Only 
the occasional small quartz pebble was found scattered within the sand, but 
no discrete terrace gravel deposits were found. 

With such a limited thickness and irregular distribution, these sedi­
ments are unlikely to form an aquifer which will allow the movement of 
groundwater towards the slope face. From the measurements taken of the 
water table during permeability tests, it appears that the water table will 
be confined to the clay loam soil layer beneath the surface sand. 

The true soil of the subdivisions is not the superficial sand but the 
dark grey clay loam. This soil cover varies from 250 to 600 mm and it is 
classified as an organic clay with generally a high but variable plasticity 
(Moon, 1980). This soil is soft to very soft and moist and is underlain by 
a transitional layer of yellow-brown clay. The boundary separating these 
two layers is distinct. 
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The clay of the transitional layer averages over one metre thick, 
and is high plasticity (CH) and moist, generally soft, and with rare 
limonite and bauxitic nodules. The lack of strength of this transitional 
layer was illustrated by the numerous trench walls that collapsed shortly 
after they had been dug. 

Beneath the transitional clay layer is the unweathered, grey and 
grey-red mottled clay of the Launceston Group of Tertiary age. The 
boundary separting the grey clay from the overlying weathered clay was 
sharp. The unweathered clay was dry in the majority of trenches and its 
compressive strength was stiff to very stiff and increased gradually to 
hard at the trench bottom where the backhoe reached the point of refusal. 
The clay was highly plastic (CH) when wet and a few thin zones or seams of 
wet, highly plastic clay were seen in Trenches 5, 6, 7 and 8 near the scarp 
edge or over the break in slope (Appendix 1). 

No sand, sandy silt or silt beds or lenses were seen in any of the 
trenches or holes drilled. All excavations showed a uniform lithology of 
three layers; a surface layer of a clay loam organic soil overlying a 
weak incompetent moist layer of orange-yellow or brown clay forming a 
weathered transitional layer with a sharp break from the third layer of 
unweathered dry clay, which was stiff to very stiff and grey and grey-red 
mottled coloured. 

Small soft areas of moist to very ID0ist clay were only seen in the 
walls of trenches dug close to the slope edge in the buffer zone, and 
these were of minor thickness. Only in Trench 4 was water seen; this 
was not flowing and was located at the transitional and third layer inter­
face. Only in Trench 6, situated in the failed zone, was fissured clay 
found. 

Permeability of the clay layers 

Even though the trenching and drilling were undertaken after heavy 
rain, none of the trenches made water and only one of the eighteen drill 
holes (Hole 7) made any water (40 rom) in the twelve hours they were left 
open. 

Trench 1 was left open to the bottom of the transitional layer and 
filled with 0.5 m of water, and then an observation bore was drilled less 
than one metre from its edge. No water had infiltrated to the hole in the 
12 hours that it was left open. Another observation hole was also drilled 
at less than one metre from the trench and filled with water from a hose. 
water movement only occurred in the upper soil layer but could not be seen 
on the nearby trench wall. When the hose was turned off the water level 
stabilised rapidly at the base of the soil layer and remained there for 
the 24 hours. Both the subsurface clay layers were saturated but had a low 
permeability. This was illustrated in Trench 10 which was dug close to 
the soft marshy overflow area of a septic tank. No water was present in 
the trench or on the wall adjoining the overflow area. 

As there were no aquifers present in the upper clay layers exposed 
in the trenches or found in the drilling, the clay is aquiclude and the 
amount of drainage from the terrace by groundwater to the failed scarp must 
be minimal. 

DEEP DRILLING 

In an attempt to see if there was a change in lithology at depth, a 
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deep hole on site 18 was attempted. Unfortunately the auger drill was too 
light and a depth of only five metres was reached before the dry hard clay 
stopped the machine. If a heavier auger drill or a diamond drill becomes 
available an investigation deep hole wi!l be attempted by the Department. 
Even the limited depth drilled of five metres indicated that the dry third 
impervious clay layer would prevent any extra water from storrnwater drains 
or septic tanks reaching any deep aquifer. 

SEISMIC INVESTIGATION 

The seismic spreads indicated that three velocity layers were present 
in the clay; a surface velocity layer of 200 - 250 mis, a second velocity 
layer of 350 - 500 mls and a third layer of 850 - 1000 m/s. No stepping was 
present in these velocities. The depth of these layers coincides approxi­
mately with the three layers exposed in the trenches. The third hard clay 
layer, with a velocity 800 - 1000 mis, continues to a depth of 8 - 10 m. 
Greater depth penetration could not have been obtained without the use of 
unacceptably large amounts of explosives in a built-up area. 

The section of the seismic spread that extended over the break in 
slope to the steeper section of the scarp showed significantly lower 
velocities than on the terrace. Noticeable stepping was present in the 
velocities of this failed zone. This stepping is thought to be due to 
fissures in the clay. 

SUGGESTED ALTERNATIVE MODEL FOR SLOPE FAILURE 

The model, as suggested by the surface geology, of an active retro­
gressive failure by a mUltiple series of slip circle failures appears un­
likely from the subsurface investigation. There is no capping layer in the 
top 8 - 10 m beneath the terrace with aquifers which would allow ground­
water to drain towards the scarp face. The surface water drainage is away 
from the cliff for most of the terrace and the subsurface drainage negligible 
because of the clay. The existence of a deeper aquifer draining towards 
the cliff face is possible, but if it is present it does not surface within 
the boundaries of the subdivision and is not likely to receive water through 
the clay layers known to be present. 

Therefore, it appears a more likely model is that the failures are the 
result of undercutting of the toe of the scarp by a flood of the River 
Tamar. This flood was probably very recent geologically (100 - 150 years), 
giving the failures their young and stepped appearance. Such a type of 
cliff retreat would be likely to be slower and more sporadic than that 
visualised by the first model of a retrogressive failure constantly activated 
by subsurface drainage. 

That reactivation is possible and a danger, and the slope stability 
is sensitive to drainage, is shown by a failure at a nearby house, where 
severe damage is occurring. The slope failure is clearly due to a broken 
sewerage pipe to the septic tank, situated at the edge of the scarp. 

(1) Recent slope 
is yet unproved. 
young. 

CONCLUSIONS 

failure has occurred along the scarp by a mechanism which 
These failures have the appearance of being recent and 

(2) Slope failure reactivation has occurred on nearby blocks and damage to 
same hOllses is occurring from broken sewerage and stormwater drains by 
putting excess water on this slope. 
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()) Normal cliff retreat will proceed, but it can be accelerated by drain­
ing excess water on to this slope. 

(4) On the failed zone fissured clay· has been found in Trench 6 and moist 
layers have also been found in this trench and trenches in the buffer zone. 

(5) Fissuring is indicated seismically in the failed zone. 

(6) On the terrace the clay soil and subsoil layers are moist and are 
saturated. The underlying clay is dry and stiff to hard, but when it 
becomes wet it is highly plastic and soft, as are the two upper clay 
layers. When dry, the unweathered clay is a competent rock but loses its 
strength on becoming wet. 

(7) The surface clay loam soil, the transition subsoil clay, and grey un­
weathered clay all have low permeabilities and transmissivity. Any sub­
surface drainage of the groundwater towards the cliff beneath the terrace 
appears unlikely. The amount of water the soil and subsoil layer of the 
terrace can absorb is limited, and any excess of water from septic tanks 
and stormwater drains must rely on evaporation and surface drainage. 

(8) No lenses or thin beds of sand, silt or ironstone layers were found 
in the clay to act as aquifers for subsurface drainage towards the slope. 

(9) Aquifers deeper than the five metres drilled and 8 - 10 m seismically 
explored are possible below the terrace area, but if they are present 
there is no evidence that they surface in the two subdivision areas. They 
are also unlikely to receive any extra water from septic tanks etc. in the 
stable zone, unless by widely spaced deep fissuring not encountered in 
the trenches or drill holes or indicated seismically on the terrace. 

(10) The surface run-off on the terrace is away from the cliff. 

RECOMMENDATIONS 

(1) No building should be allowed on the failed zone or the buffer zone. 
All buildings be confined to the stable areas of the blocks. 

(2) One house per block be permitted for each subdivision. 

(3) All septic tanks, swimming pools etc. be situated on the stable zone. 

(4) All septic tank overflow and stormwater be drained away from the 
scarp towards Rostella Road. 

(5) The existing trees be preserved in the failed zone. Any trees 
removed from this area should be replaced. 

(6) It would be prudent to seal off the existing septic tank with its 
overflow and any stormwater drains of the Forrest home that flow into this 
failed zone and replace these with a tank and drains that flow towards the 
road. 

(7) With the aim of increasing the evaporation rate the overflow drain 
from any septic tank be sand moulded. 
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Itructuro, geology = i t I. t,lts colour .Icondlry Ind minor compon.ntl ;;'-
...J '0"1 

12' 
.,; e8 

r-
J6'~ Clay, l~~ ~~i!i>~~f~; 2;;ey - dark ~oil horizon-0.4 r:-- M VS 

I~ ~ 'Clay, brown. High plasticity with ,; +- ,1 

trace ironstone. M F "L 
CH ~;~~ - -

"h~"'" 
~~x 1.8 

:J.ay, Lgn~ red ironstone layer, high W S Soft ~v .. c - 2.0 V/ f:H ,laSt]. • 

2.4 t-- ;~~i n;'i~~ at bas~~gh ... "I 

M F "'0; "t- "on,. 

Trench collapsed - bO:ttOIll not ,m; ' n. 
~St rInw,,"," 

fully, but appeared from spoil heap u 
~;"rd c lay. 

- to be dry and stiff clay. -

- -

, 

- -

. 

• kete 

n w~+-

0.4 • D1. .L Dam 

Mood 
'~I 

!d ,CLay 1e La {el u< ,f'+- ~; 

2 .4 ,y moist cIa' e?~r ll~ sg~ ne :ia tr 
Inara I grey C.l.a] lry 

" .D. vc~, "' ~a~, ~cu a~ca 



Scm 
TASMANIA DEPARTMENT OF MINES 'XClvltion no. 6 

ENGINEERING LOG - EXCAVATION .hMt 1 of 1 

projlct Subdivision proposals 

".ordin.t.. EQOS2246 

R.L 32.0 m (105') 

IxcaVltion dimensions 
2.0 m x 2.0 m x 3.0 m 

G.C. Burgess and Forrest Estate 
loc.tion Rostella Road, Dilston 

.xposuro typo pit 
equipmlnt backhoe 

operator M. & G. Contractors 

"Itlrill 
soil type: plasticity or partide etter.dariatics. 

colour Slcondlry Ind minor compon.ntl 

pit commenced 
pit comploted 
loggld by 
chocked by 

7.10.80 
7.10.80 

W.R. Moore 
R.C. Donaldson 
A.T. Moon 

otructUfl. IfOOIotrI 

0.5 :.::: DtH' ;i:~~~~~' dark brown. Medium W ~S '" soil hnri "n 

sketch 

W ~ Clay, brown-yellow. Highly plastic M! ;i H ., 
W wi th trace ironstone nodules. 'ry~~o-1.2 -W ,..~ .. ~ 

~he'ir1.sf~~~trn~I~~t~;~h·aL:El~L1~~rcM1TIncO~ff€v. -,qrea..-~n~~~~D~··:F-~]t·~~~~1 
~ox 1 Clay, grey-red. High plasticity clal 'M ~7S-tHittfj;zo~ne~_::-;SiC;-:;tft 
~6 ~ l fissured and rubbly in appearance. ione 

--- -I 
2.3 ~~7t-t~~gr.~red>ntllh:lg~Qa,~3t:~--~tKtrtVrn~~~~ r~ / ~~ay, grey·red with _h~gh '" .city, ~- ~b" 

V / limoni te and red nodules. Not M ,,~~ :~~~, ~i::::'--/ / ~?:~ in detail because trench r';,-j,m. ,~- ,_~, 
3.0 // ,,~u~. 

-

-

n 
0.5 ~ -:c 

~.x X 

Its ,'\.'\. '\. 
2.3 

3.0 V//v// 

hnrl "nn 

Iclav 
foft- ~oist zan. ;,n .il ~lay. 

44-14 

-
-

-



TASMANIA DEPARTMENT OF MINES 
Scm I~ IXClvltion no. 7 

ENGINEERING LOG - EXCAVATION .hott 1 .1 1 

G.C. Burgess and Forrest Estate 
project Subdivision proposals IOCidon Roste lla Road, Dilston 

cD-ordinatl. EQ052246 exposure typt pit pit commenced 7 .10.80 
equipment backhoe p~ completed 7.10.80 

R.L 32.6 m (107') loUgld by W.R. !obore 
IxCMtion dimtnlions operator M. & G. Contractors thocked by R. C. Donaldson 
2 m x 2 m x 2.6 m A.T. !obon 

c ~!~ 
'I II i not .. ~ 

I 
IIIlt"il' ~ ii,:,r 

.. mol .. 
.c 

u soil type: plasticity Dr particl. charlct.riltics. i~ Itruc1U ... geofogy c 

i 
:s If ~S! It t,It. -! 
.. colour secondary .nd minor comp.n.nts !! .~! !!§ 

-'-' "" m 

:.:: g~ i ~~¥,~o~~'3~r~~ty: dark grey. ~ soil hnr; ' .n 
0.4 M VS 

~ 
I~~:;~ r~~~(nodules. 

n~gn pJ.as1 M S 
hr 'CQ~.cred 

"one 
- -

11 1.4 
Clay, grey-red streaks. High plasti D ~f " 

~ I 
city. ton 

I ~"rH ~ . cla~ -
I ~St 

2 . 6 L r--
Trench stopped - near refusal . 

- -
N.B. Small moist zone on south side 

of trench . 
-

- -
-

- -

--
Ikltch 

0 

0.4 C. f"Y ,.. JJ..l. r "r~z( n -.- -::,- vez:y l ... ~~~ 

w, I~t-h" -pn ~ e)lm - hrn· 1m c l ay I xXX Moi ~ 

1.4 VV\. lXM 
~. .. c l ay 'w,,~ Drv em. I 1 

a~~a on ,nt-h 
2.6 side o f p ft . 



TASMANIA DEPARTMENT DF MINES 

ENGINEERING LOG - EXCAVATION 

p,oim Subdivision proposals 

co-ordinat .. EQ055246 

locltion 

_uro typo pi t 
equipmont backhoe 

scm 
IXClvltion no. 8 

.hut 1 of 1 

G.C. Burgess . an~.~~~~~~ ,~ 
Rostella Road, Dilston 

p~ comm.ncod 7.10 . 80 
pit compl,ted 7.10 .80 

R.L 32 rn (105') 
Ixcavation dimensions 
2rnx2rnx2rn 

Dpe,"tor M. & G. Contractors 
logged by W. R. Moore 
ch .. ked by R.C. Donaldson 

A.T . Moon 

-~~~ 

;A.:!!- III not.1 i -.:_u iI ... t.ri.1 .,,_ :_c_o ~:f o-kPo" umnlat: _ soil typ.: plasticity or particle chiractiriatici. structur •. ....., 
tlltl..J =- colour llcondlry Ind minor componlnts .'i~ .G'5il:2 

123 a: lit 18 
0.25 -::"::PH ; Clay loam, dark I. High plastic: It~ VS " soil h -; 7n 

"h>~r ~~H Clay, yellow brown. High plasHr; M VS ~eathered zon 

lketch 

~c:!x 0 . 8 ~ 
S 7 -411.1 _tc:-:::3sr1lcl ~~}~~r; :.-:< ;:!1r::i~ ;::;:;{~,ecr-=-Ir..,,1ht.~girreejyr:.EHi1gFighltMM~vsstttttl1~~?~~ion ~~we; ~esitjt. 

~:H Clay, grey . High plasticity with D St ~erti .. ry clay' 
J,a'Lln"eston 
Beds 

~ trace red bauxitic streaks. 

12.0~V~//y--r ________________________ -+~ __ ~~~ ______ ~ 

-

-

-

Backhoe slipping because of slope. 
Trench stopped . 

-

-

-
. 



1 
1 
I 

Scm 
TASMANIA DEPARTMENT OF MINES Ixcantion no. 9 

ENGINEERING LOG - EXCAVATION ,IItot 1 of 1 

p,.jm Subdivision proposals 
G.C. Burgess and Forrest Estate 

f.cltion Rostella Road, Dilston 

co·ordinlt.. EQ055246 Ixp •• ure ty", pi t 
equipment backhoe· 

R.L 32.1 m (102') 

pit commenced 
ph complltld 
10gUId by 
chlckld by 

7.10.80 
7.10.80 
W.R. Moore 

uClYl1ion dim.nstons 
2 m x 2 m x 1.8 m 

~ 
D 

.~ 

I 
not •• 

_II 
; ! Amplu. c 

i • t.at. ;;; .. 
12 3 

0.3 

.0 

D 
~ 
u 
:;; .. 
I! 
D 

operator M. & G. Contractors 

•• teri.1 
toil typ.: pllSticity or particle charlcteristics, 

colour .Icond.ry Ind minor componlnts 

R.C. Donaldson 
A.T. Moon 

I-~ ~u CJ.ay. :j.o;u:n, dark brown. Medium - "'-" 
vu U~"U .ML....Cl-tttH 

'" '"~"~"~ I '~ soil hv . .:i~", 

'~nai tional Clay, yellow-brown. High plasticity 
CH 

M S 
'Q~ zon~ 

~ Clay, grey. High plasticity D St '.:~ dQ~~ clay-

== leds 

'"?­
liS 

.8 +----t--rsacl~~SD~Tn.~tren.~SEDJPI~:---t__r_lHttHt_--------~ ~.O .J 1,!~~khOe " ~ _ 

.ketch 

-

-

010 
0.3 

1.0 

l.8 

I"V" at refusal. 

c . lY ~am 

Grel . • .. ,Q -Q :la: 

Mnst SOl It 

M~ist SOJrt 

-

-
. 

-
. 

-
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San r--------,18 
TASMANIA DEPARTMENT DF MINES .. j '.ClVlltion no. 10 -$ 

ENGINEERING LOG - EXCAVATION ..... tl of 1 

proj.ct 
Subdivision proposals G.C. Burgess and Forrest Estate 

locltienRostella Road, Dilston 

co-ordinat .. EQ 055245 oxpolUre type pit pit commenced 7. 10 . 80 
equipment backhoe p~ completed 7.10 .80 

R.L 32 m (104') 
IIClVltion dim.nliDns 

2mx2mx2m 
op.r.tor M. & G. Contractors 

logged by W.R. Moore 
chocked by R.C. Donaldson 

A.T. Moon 

c 

'I II ,j aot .. 
c umples, 
x. teat. . " 

sketch 

1-·"-

t ...J .. 
003 

~ 
:E 
A 

ii. 

•• ttri.1 
soil type: pl.sticity or particle ch.r.ct.ri.ticl. 

colour secondary Ind minor componlnts 

~!~ 

u ~if "-=:.r structu", goofogy 
'oC:::: :Joe» 
E8 

IT-r~n"itional 
L.re,.thlered zon . 

Clay, grey with red mottled areas. D ~t IT-"rH"ry clay 
I High plasticity. p..a'IDc·:"eston 
r--- Beds 

1.9 F~~-+~~~---7' ~--~--~-----4--~~~~-------1 
- Trench located <1 m from soft, wet -

spongy area from outlet overflow of 
septic tank. Trench dry below 
weathered surface zone. Not at 
refusal - backhoe slipping backwards 

- -

- -

-

- -

-

o • 3 I--+n~",....",;· rkf->I cr~rev,!-~ c:Jl~La~\l!,!,l0!S!!f!-aJ-= S oi"'l"--l----lll Mo' s t ,nd Sl f f t 
, ,0 "eai"- ,,,,..,,d zonE yel~ow c~}' 

1.9 

Dr ~ . No. ,i"",.. ~r 
sott' zc ne .PJte"en~ 
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