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Subsurface investigation of land at Leam Road

by B. D. WELDON

A subsurface investigation of a property at Leam Road,
Hillwood, was undertaken in relation to a proposed
subdivision of the property. The investigation involved
sinking three test pits and laboratory tests on a sample
of clay taken from one of the test pits. A stability
analysis was performed using the results of the
laboratory tests.

The analysis indicates that as the ground becomes fully
saturated, the risk of a landslide developing increases.
However as this condition is unlikely to arise, given the
clayey nature of the soils encountered, no objection
was raised to the proposed subdivision.

It was recommended that development on the proposed
lot with a frontage to Leam Road be restricted to the
flatter lying country such as near the site of the test pit.
Excavations into the slopes on this proposed lot should
not exceed one metre in depth.

Test pits

The owner indicated that he wished to subdivide his
property to produce three additional lots which could
be built upon. A detailed plan of the proposal was not
available, but the owner indicated roughly the lot
boundaries he was considering and a potential house
site was selected for each proposed lot. A test pit was
dug at each of these sites under the supervision of
engineering geologist B. Weldon.

The approximate location of the test pits is shown on
Figure 1. The engineering logs of the test pits are
presented in Appendix 1.

Test pits 1 and 2 were located on uniformly sloping
ground and encountered stiff to very stiff clays.
Spheroidally, extremely weathered boulders of
dolerite were encountered at 1.4 min test pit 1, while a
cemented gravel and sand occurred at 1.55 m in test pit
2. These sites do not show anything extraordinarily
suggestive of a high landslide risk.

Test pit 3 was located in an area where the morphology
suggested past landslide movement.

Stability analysis

Samples from test pit 3 were submitted for shear box
testing to provide parameters for use in a stability
analysis. The shear box test (cyclic reversed) provided
the following soil parameters:

c¢'=2kPa
¢ =19 degrees

apparent cohesion

angle of internal friction

A soil density of 20 kN/cubic metre was assumed.

Several lines of section were trialled for slip circle
analysis and the line of section indicated on Figure 1
(A—A") was selected for detailed analysis.

Initially, an analysis was performed using the
parameters detailed on Figure 2. The radius of the slip
circle was increased until the Factor of Safety
approached a minimum. A radius for the slip circle of
160 m was chosen for subsequent analysis where the
apparent cohesion (c') varied from 0 to 6 kPa, angle of
internal friction (¢) varied from 16° to 22°, and where
the pore pressure ratio (r,) ranged from 0 (a completely
dry slope) to 0.5 (a completely saturated slope for soil
density = 20 kN/cubic metre).

For the conditions of the analysis, a Factor of Safety of
unity indicates a slope in delicate equilibrium. A Factor
of Safety below this indicates that failure will occur or
has occurred. A Factor of Safety above one indicates
that the conditions for which the analysis was
performed produce a stable slope. It is stressed here
that in a numerical analysis of this kind, only when the
Factor of Safety exceeds 1.3 is the slope considered
stable for building upon.

The results of the analysis are presented graphically as
Figure 3.

Given the soil parameters as determined by the shear
box testing, (i.e. ¢' = 2 kPa and ¢ = 19 degrees), the
Factor of Safety falls below 1.3 only when r, is greater
than 0.473. This pore pressure ratio corresponds to a
near saturated condition. It is considered that this
condition is unlikely to arise because of the lenses of
sand in the clay. These lenses appear to be
interconnected and provide drainage paths.

Conclusions

Itis concluded that a suitable house site exists at each of
the sites examined. Figure 1 shows a shaded area in
which the slope angle is excessive, and residences
should not be constructed in this shaded area.
Unsupported excavations and fills should not exceed
1.5 m in height.

[21 February 1989]
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Figure 1
Location of test pits and section line
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Figure 2
Cross section analysed for slope stability
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Figure 3 (a, b)
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APPENDIX 1

TASMANIA DEPARTMENT OF MINES

EXPLANATION SHEET FOR ENGINEERING LOGS

Boreliole and excavation log

Penatration Water

123
W‘— No resistance
ranging to

— refusal

NN

Moisture content

D Dry, looks and feet dry.

Moist, no free water on hand
when remoulding.

w Wot, free water or hand
when remoulding.

LL Liquid limit.

PL Plastic limit.

Pl Plasticity indax.

eg. M =>PL - Moist. moisture content

greater than tha plastic limit.

Cored borehole log

22 Jan, 80 Water lavel

Water inflow. N
Water outflow.

Notes - samples and tests

us0

on date shown. p

50mm diametar.
Disturbed sample.

N* SPT + sample.
Cunsistancy hand penetrometer
kPa)

Vs Very soft. < 25
s Soft. 25-50

Firm. 50 - 100
St Stiff. 100 - 200
VSt Very stiff. 200 - 400
H Hard. = 400
Fb Friable.

Notes: X on log is test result
= i3 range of results.

Case - lift Fluid loss Lugeons
. Lugeon units {pl) are a measure
Casing used. No loss of rock mass permeability. For
a 46 to 74mm diameter borehole
50% loss 1 Lugeon is defined as a rate of
Barral withdrawn. loss of 1 litre per metre per minute.
A00kass. 1 Lugeon is roughly eguivalent to
a permeability of 1>X10 * mm/sec.
Weathering Strength point load strength
mdex s 50 (MPa)
Fr Fresh. EL Extramely low. < 0-03
Sw Slightly weathered. VL Very low. 0-03 -0-1
HW Highly weathered. L Low. 0-1-0-3
EW Extremely weathered. Medium. 0-3-1
H High 1-3
VH Very high. 3-10
EH Extremely high. =10

Note: X on log is test resull.

Undistributed sample

Standard penetrometer
blow count for 300mm.

Material classification

Based on Unifisd Soil

Classification System.

In Graphic Log materials are
represented by clear contrastin
symbaols consistent for each project.

Density index

VL Very loose. 0-15
L Loose. 15-35
MD Mediom dense. 35 - 85
D Dense. BS - 85
VD Very Dense 85 -100
Graphic log
No core.

REANS

Rock substancas reprasented
by clear, contrasting symbols
consistent for each project.

Significant defects

Significant defects shown graphically.

Joint.
Sheared zone.
Crushed seam.
Infill seam.

Extremely weathered seam.
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TASMANIA BEPARTMENT oF MINES excavation no. L

ENGINEERING LOG - EXCAVATION et 1 of 1

poject Pao?osen  Susbivision « T BISSETT focation  LEAM
co-ordinates exposure type Lc sk PX{‘_ pit commenced 29~ &- [98%
eguipment ICRa pit completed 29~ &~ 19Kk
RL logged by B.D.wWeLvon
excavation dimensions 4.3y, Q-6 pperatar checked by
- hand
= = " | penstr-
® | notes |metres] S |5 _ material we|E2 | ometer
'é § % samples, 2 EE soil type: plasticity or particle characteristics, 58 Z=i kPa structure, geology
2 |3|Z]| tests |, £l (85 colour secondary and minor componenis 2T |'na -
! =l 2 jo cE|55i-=888
123 = == = ES| 83 |REEER
Jfﬂl 0-\0 F—|CH [CLAY: dark drown, POOAIEES | mecl-Aigh /’ZU?W A | E4]
' : | =cu|ceay: red - drowa ; ,{/faf féz,réfc/'! 2l om | st i }’bé f«/&/ |
B Bt |rootbs ; fine size sub roaa 4 Sbrdschice ik
% | 1 @oleritre ‘f—m/&/ (a5 %) ‘”{M/ '(Mﬂ/a!” ]
8 0.55 T ' -
71 T—=lcy|cear: red- browa-yelow motbies; M| Vs S ]
A | i /iﬁ).’ p/g;//(/,fy c/&/ s A~ AL y ]
//‘ ==| |occassional fine bo mechem csc e .
" ‘ o subrownded jma’&/ /f'afmuffr. ¥ ]
Al = ¥ 4
AN  f L ]
/iR o= -
=y |CeLArY i yelow - browun W1 sOMme A lwed n
/‘ +—— red no%/fi{; 5 4{;1 p:ézxc‘icf/; F Ml VY >300£/gf
// = MC = PL. cccassionad exdremdd, i i
/ h vea dered dolerlte boulders :/owfy b ]
/ == sphecordal Nfé,fc#(er!gf‘ 151 7
/r{//}" BH -
B 1 End  of EXCAVR TION .
sketch | F ‘ : :
| i | ; i
, . —— e
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TASMAN[A DEPAHTMENT OF MlNES excavation no. 2

ENGINEERING LOG - EXCAVATION shest 1ol

project PRorosgd  Suspivislen — T, BISSETT  focation LEAM
co-ordinates expusure type  Cesf ‘JIL’ pit commenced 2 F—b - 8F
equipment Jc& pit completed  29_ g - §F
RL. logged by B.D. tdeldon
excavalion dimensions }E ¥ O(‘) o~ operater checked by
- hand
£ < A % | penetr-
5 |z nnotes |metres| B |2 _ material | BT | ometer
s |2 2| samples. 2 S soil type: plasticity or particle characteristics, S2ig2z| kPa structure geology
2 |2|5] tests |, T 25 colour secondary and minor compenents 2B |22 o
i = & 5|2 EZ |58 |unEss
“ N XA SILTY CLAY: dark grty [ ~ootleb ] medlum fo| m
a . Q15 %X ML lowd  plasttelt by r""m_‘g ,.{,.';f e :ﬁfawcf' (157D b
?! :’:: CH|cear: motbed yellow-grey ; Algd M| sk <
?’! __:i P&Jé;g.r‘.iy ; Me > AL ;Oo!fuf_r;- SRS
f’/)"' i gl éfoc.f:/ f’t-tfa./ st thore (5 mm cabes) oo
A g 1
A | 41—
. =
4 Lo
2 oo =] Bl
z :§ CH|CLAY ye//au.)- ey and brecia; jﬁy!f&ll M |vsk :
é : e = h mo#Hed A.ﬁ& ,,;a:.tzd/,; ME AL,
8 | ¢H a;m‘; . fmm -G wred - A7gd M| H X
! i ted L M~ AL, T
! Lss | | PRy
i pr=R CONBLOME RATE ! temenked frae fo 1M | D | 1
gff medtaum gravel wiH saady mafbrix; i
% 1.9a “_._I‘-‘x’ dark bropn =red , e shlalasd, o
l//}/// o6 | sreveEcLy cLay: browan ; mrediam nluw il
% 15+ Fr Argh plasklclby Jub rownded io i .
% 2-21 13-; roanded guark e owid Awoale yfadc/ B
i - End 5)  ExcavqTion
o B
sketch )
i
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - EXCAVATION

excavation no. 3

sheet [ of [

project PRofosEd  SUMMVItion — T, BISSETT location (¢ A4

co-ordinates

exposure type &E‘n[ p} L
equipment Jp

pit commenced 2G- L -&8
pit completed 249-6-£¥%

RL. fogged by T. Jeldon

excavstion dimensions 3‘1 Y Obm operater checked by

= | hand

£ |gi_| notes [metres| B |2_ material |2 ';f,{‘:,‘;,‘

E §_ 2 | semples, 2 |EE soil type: plasticity or particle characteristics, S2|Z=| kPa structure, geology

& [3]2] tests | 2= E Fy celour secondary and minor companents gE 25 Ja—

111 = 2| = |5 ES| B8 |QBERT

P Xx CLAYEY SILT - dark = Fooudn ; Jowd —amed?

i i [\ +9 "E‘.{k" e ples &) clhy } r’on:“ﬁgh ICLC ar Pl N R 1

E ‘ T==|cH| ctlr: moibled yelow-brecon; J.fj( M | sk ¢ :
A 1= plasblelby ; HC w Pl plhty, pedal s ]

1 oss | | Sfuchwe 3 -

' T=1¢tH {cav: Frer- yedinae brocta ; 4(1‘74 ,/a_r!/r;ﬁ PRET = ! B

/-/ _E He. 2PL.; fwf ﬁm’a/ ﬁ‘faa‘:”t) gk} 5‘ : i
/ = red bo oramge- brocia Ao fhe, Gf’/fﬂi:ﬂf Fla 7
) =] | ot wbout iom depk. ]
78 = LR 4
7 130 |— L ]

; : —_:__:__FCH CLAY : grey 3 Ak phstrcrty: Hesholpm |we| -
/ T=1 roatlebs ;  some dek grog A dark - ]
%: ~'}:—i brocrn .:/a‘l.auj about ’00//53)‘ ; 4
. = < 1
/ F — ‘ P i
%-/ bLotk = . B
% amre] = Ly i
. = i :
% 2‘50 — . Tt : ]
/ TICH|CLAY: gy 2 Kigh plsblirly Wik M
/// bLout e J'fftju'o/ﬂ bk takerconncikrd  Jagus ond g E
% Samoy : /c,...rg.; J? f/né/:o( ._‘:'Qdafy /‘M/W‘&ﬂ/ i -
/5% makriad [fihiild remontds K thy oK somd Sdad | resrdaf) B
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