URIOET DI
1987/31. Stability of land at HNorwood.

W. L. Matthews

Abstract

Land c¢omprising a proposed subdivision near the junctien of Pangquite and
Quarantine Reads, Launceston 1s underlain by Tertiary sediments consisting
of clay, silty clay, sandy clay and gravelly beds. The <clay-rich beds
usually have a high plasticity and a high linear shrinkage. Three residual
strengths obtained from borehole samples resulted in low values. As the
land has slope angle=s up to about 20°, there is risk of unstable conditicns
developing. Landslips occur at nearby locaticns. Taking the above into
consideration and from stability analysis calculations, it is suggested
that slopes above about 3° would be risky to develop. Development of land
with this slope anegle or lower should be undertaken with care.

INTRODUCTION

A regquest was made by Dale P. Luck and Assoclates to investigate the
stability of about two hectares of land near the junction of Quarantine and
Perniquite Roads., Launceston. The property is ouwned by Mr B. L. Cordell, who
is preparing to subdivide it into 13 lots. The land hazs bheen assigned
mainly to classes 3 and 4 on the landslip zone map of the Tamar valley.
Much of the land in these classes, particularly the class & parts, 1is
regarded as marginal for development, and detalied study is regquired to
assess the likely future stability. Drilling has been undertaken to examine
the nature of the material underlying the site. This has alsc aliowed for
the collection of samples for testing and for an examination of groundwater
conditions.

KELIEF AND GEOLOGY

Much of the land is moderately steep, with slopes ranging up to about 20°.
Flatter areas are present around the margins of the land near the two
roads, and the land alsc flattens a little towards the top of the property.
No definite features indicating landslips have been identified but there is
a flattish area behind the existing house which may represent an oid
landslip. Landslips. both old and recent, are present on nearby slopes.

From an examination of surface exposures and nearby road cuttings it is
apparent that the whole property is underlain by sediments of Tertiary age.
This has been confirmed by the drilling. These sediments consist of clay,
silty clay. sanrdy clay sand, and some gravel. Gravel occurs on the plateau
to the west of the land.

DRILLING

Thirteen holes have been drilled on the land during two periods. Holes 1-6
were drilled on 12-13 November 1986, while Holes 7-13 were drilled on  3-4

February 1987. The holes were augered to depths of up to about elght
metres. After examination of the disturbed samples from the auger drilling.

a few gites were selectad to drill a further hole nearby for the collection
of undisturbed samples for strength testing over a few intervals of
interest. and alsc to inspect the texture of the in situ material. Logs of
the drill holes are appended.
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The majority of sediments underlivine the property are fins grainsd, 1.5,
clay and silty c¢lay. Gravel beds prevented deep drilling in Holes 3 and 4
while Hole 12 consisted dominantly of s=sandy and gritty clay. Clay rich in

carbonacecus matter was encountered in Holes 7 and 1G.
SOIL TESTING

The properties of a range of materials are shown in Table 1. Plasticity is
high for the majority of the samples and linear shrinkage is also high.

Three values of residual strength are shown in Table 1. These have been
determined from shear box testing. The samples tested represent some of the
softer materials encountered in the drilling. The sample from Hole 1 is a

grey plastic clay; from Hole 7 it is a carbonaceous clay; while from Hole
13 the sample tested was a light grevy to cream coloured plastic clav.

the strength factors determined indicate a low strength for these
particular samples. Similar values cculd be expected for material in other
holes at selected intervals.

Table 1. SCIL TESTING RESULTS

Clay fraction XRD
(%)

Hele no.  Depth (m} LL FL LS K M G 2’ ¢’ (kPaj
1 2.4-4.9 76 21 17
1 6.1-6.7 125 28 23 75 20 5 1Q° 4.1
2 0.6-1.4 118 25 22
Z 1.4-3.2 104 2z 21
2 2.2-4.0 87 Z3 19
4 0.3-1.4 104 23 23
s 3.5-4.7 5 13 249
& 1.8-2.2 83 21 18
6 3.2-3.7 67 18 16
& 5.0-7.8 102 23 20
7 5.4 104 28 19 75 15 10 97 65,4
10 0.9-1.8 98 23 20
190 1.8-4.3 107 24 21
i0 4.3-7.2 120 2t 22
11 1.8-2.1 92 25 19
i3 4.6-5.5 91 22 20 i0° 1.5

Determinations by R.M. Woolley, Department of Mines, Rosny Park
K = RKaolipnite. M = montmorilleonite, G = gibbsite

DIZCUSSION OF STABILITY

To aid in the assessment of the future stability. the strength values
determined above have been applied to various trial slips in sections drawn

across the land. From examination of manvy recent slips in surrounding areas
most slips extend only to relativelv shallow depth (3-5 m} but deeper slips
should not be discounted. Bishops method of slices has been used in the
analyses.
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Trial slips on the slope ABC result in a very low safetv factor for a small
segment of the slope as well as for the whole slope. It is obvicus that
the values used do not occur for the whole length of the theoretical slip
surface, otherwise the slope would be unstable at present (see attached
analyses}. Similarly for a porticn of a slope D-E using higher cohesion
values, the factor of safety reaches satisfactory levels with very low pore
pressure. but in the more dangerous periods, i.e. during extended wet
periods, saturation may occur for at least half of the trial slip depth.
Calculated factors of safety are toc low to ensure stability with certainty
when this is considered.

The strength values have been applied to constant slopes of 10° and 8°.
Low values for factors of safety are again calculated for 10° slopes under
mest of the values used. Only when the pore pressure is very low are safety
factor values at reasonable levels (above 1.3) but these may be unrealistic
situations for very wet periods. Reasonable values for safety factors are
calculated for the 8° slope over the range of values that are most likely
to prevail.

The values calculated are likely to apply over short parts of these slopes
at 1ieast {not the whole slope, otherwise 1t would be 1in continuous
failure). Develcpment which includes excavation, loading and alteration of
drainage will alter the present situation. Because of the presence of
unstable conditions on scme surrcunding land which appears to have similar
material, it is suggested that development only take place on areas where
slopes are no greater than 8°. This excludes large portions of the steeper
land. Even on glopes of 8° or less particular attention will have to be
given to ensuring excellent drainage and to the limiting or the strong
support of excavations. Disturbance of the nearby steep slopes should bLe
avoided as much as possible, and tree planting should be encouraged.

CONCLUSIONS

Driiling and strength testing has shown that the proposed subdivision is
underlain by materials with low sirength. This confirms that the situation
is similar to that of nearby areas where testing has been undertaken and
where signs of landslips have been noted.

Taking the surrounding signs of past instability intc consideration and the
stability analyses for this area, it 1is apparent that the steeper land has
a risk of becoming unstable if developed. For this reason it is recommended
that areas with slopes of greater than 8° remain undeveloped.

On developing the flatter land extreme care will need to be taken to ensure
excellient drainage. Excavations, unless retained by strengthened drained
structur=ss, shold be kept to a minimum. Excavations on nearby steep slopes
should be aveided as far as possible. Tree planting would aid 1in
maintaining the stability of the steeper land.

{23 June 19871
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TASMANIA DEPARTMENT OF MINES

APPENDIX 1

Sha

EXPLANATION SHEET FOR ENGINEERING LOGS

Borehole and excavation log

Penetration

Water

123

T—I—,— No resistance
ranging to

Z.

— refusal

Moisture content

2 E = 2O

Dry, looks and feel dry.

Moist, no free water on hand
when remoulding.

Wet, free water on hand
when remoulding.

Liquid limit.
Plastic limit.
Plasticity Index.

eg. M>PL - Moist, moisture content

greater than the plastic limit.

Cored borehole log

Case - lift

|

Weathering Strength point load strength
index Is 5o (MPa)
Fr Fresh. EL Extremely low. < (-03
sw Slightly weathered. VL Very low. 0-03-0-1
HW Highly weathered. L Low. 0:-1-0-3
Ew Extremely weathered. M Medium. 0-3-1
H High 1-3
VH  Very high. 3-10
EH Extremely high. =10

Fluid loss

Casing used. No loss

50% loss
Barrel withdrawn.

Y

22 Jan, 80 Water level

Water inflow. N
Water outflow.

100% loss.

Notes - samples and tests

uso

on date shown. 0

conSiStency hand penetrometer
(kPa)

Vs Very soft. =< 25

S Soft. 25 - 50

F Firm. 50 - 100

St Stiff. 100 - 200

VSt Very stiff. 200 - 400

H Hard. > 400

Fb | Friable.

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

Lugeons

Lugeon units {pL) are a measure
of rock mass permeability. For

a 46 to 74mm diameter borehole
1 Lugeon is defined as a rate of

loss of 1 litre per metre per minute.

1 Lugeon is roughly equivalent to
a permeability of 110 mm/sec.

Note: X on log is test result.

31-5

Undisturbed sample
50mm diameter.

Disturbed sample.

Standard penetrometer
blow count for 300mm.

N * SPT + sample.

Material classification

Based on Unified Sail

Classification System.

In Graphic Log materials are
represented by clear contrasting
symbols consistent for each project.

Density index

%
VL Very loose. 0-15
L Loose. 158-35
MD Medium dense. 35 - 85
D Dense. 65 - 85
VD Very Dense 85 -100
Graphic log
No core.

Rock substances represented
by clear, contrasting symbels
consistent for each project.

Significant defects

Significant defects shown graphically.

N\

1
J..f

-

Joint.
Sheared zone.
Crushed seam.
Infill seam.

Extremely weathered seam.



TASMANIA DEPARTMENT OF MINES G/pp. | vorsholene. 1

ENGINEERING LOG - BOREHOLE shoot /ol

[ 5cm >

1 1 Ty

project CORDELLE  Sugdivwion location Apew oad
co-ordinates S(373 () 4092 drill typs TRAEFVS hole commenced lbf”;ﬂ
drill method A‘S' - hole completed  /21/17/§3
R.L drilled by B Cage
inclination (sertent drill fluid logged by £ W
bearing checked by
< 2 hln.li
‘g _| notes |metres| = g material - |E2 | Smeter
H %E ntmpln, £ [ E soil type: plm;city o:'d particle characteristics, é;g §§' kPa structure, geology
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE

T

Imdnllm.l

shest |  of [’

CORDELLS SuBDIvISIen

- TER Y

project location MoRWoeaDd
co-ordinates S (5')‘1'092_ drill type T ~ilfasn hole commenced 12{1 /26
drill method A._’_.,,«- hole completed /tlu I9{
RL , drilled by 8 Coe
inclination aetlcal drill fluid logged by £. 1
bearing checked by
N hand
§ |c| | notes |metres| 2 § material ai 3:,".:}','
E g E samples, . F! soil type: plasticity or particle characteristics, §. Z| kPa structure, geology
g |3 tests |, £ % 8 r, secondary and minor components. (28 (28 o
123 e« -& & |o E -5 22888
R [, Mu|SOC ~ Bkl Brom , feictla [T Sase i
- S Clay - ok Laols “""‘ll AT > E
ATT e gt (" S aZl ; A Tarlay 1
&s ] ‘:-" ) M
‘_ -l-"-' —
 Fe 1
- ‘:_:_ Zlew €AY - Ev;a 4
41— A d pMu.., M M- Y i
AT 21— E
5 4= E
1= | [647 m ey o drova st flostl, 5l ]
1= a.—o-dwt;ta 444- “ l
315 7
1=" LAY - C-ob .
o | - 1= | CLAY - (g, I) P éﬂw‘a AT " 1
2 Ls e bBecbrr iy . J
2 (¥ -
s = =
1=, | CLAY-SieTy L& SANDY — brdisr i
s 1= | ™0 -~ ./
i NO +elipmn B Lilliing bk Ban 2
174 g | with doaone - SAnDY - )
g 7—: nﬁ'm'#L, (@R EY SAVD ~ M ‘1‘01-— v
(7 | wet 7
7] ]
& i
B 1
] 5cm > :
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TASMANIA DEPARTMENT OF MINES

g /22_ borshole no. 3

ENGINEERING LOG - BOREHOLE shost | of |
project COADELCS  SudDniion, location NoAw sep
co-ordinates ¢ §°3 ( S ) Yo 1% drill type 'f*ibﬂ-u hole commenced 12/ / )
drill method W hole completed /271t /§7
RL. drilled by /3.C o
inclination areitaf drill fluid logged by £ .
bearing checked by
B hand
g g/, | notes [motres| = |2 material i s
§ E«E u‘l::ubs | % --E soil type: plasticity or:uqidtchlrmoristica, 5% § i‘ kPa structure, geology
E oy @ E‘ -§ g E colour, secondary and minor components. »g £5|e <888
%5 (s m| SAND - Browam frcatile ; Soit 3
=9 CLAY ~ brosn plasbic | bhamt
1 " lew) . i ”M 1‘“"“"‘3- 4
a= e by
. e -
_:-i . CLavey GARAveL , Loght bao.a-»'_ - . 4
oy 1;L¢ﬂ§ *f!L’ouLAIZ -
15 .
‘—.
3 -
y— =
) g
P B
pl 5o 4
3 - | .
q 3

1 L LLLLLLI
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE

borehole no.
922 i

sheot [ of |

| T 11

project CORDELLE SuBdivisionS location
co-ordinates $753 (T) yojar drill type 7%4 hole commenced 3/t ,“
e drill method ‘-u-&g* :::.d nnhn;pméd' cf;'ff' e
inclination Areical drill fuid logged by £’
bearing checked by
I = IIIII.1
g | | notes |metres| g % material 2 |
& |£ | samples, £ Ez mllr:t mmwﬂidu characteristics, %g : i kPa | structure, geology
2 |3 test 2 nents. 1
- s . § g 2 colour, secondary and minor compo! 5|85 |s288
L7 sm |80 - Aats bron 18 [1i]] sace b
=t CLAY - Liglh bo..-..,pt.,a.;'o._;,cv - It 3
ATT 125 odpt: - { d
=z M«—....q_
{73] | | Ceay ~ darfir brons plaglic :
- -'.r:--.H ca bf.l.&uv..‘-&' H—q“h‘ ; * m#‘%. M \ .
215~ r —-
;2 GRAVBLLY CLAY - W “p & : 4
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33 ]
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ol N
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TASMANIA DEPARTMENT OF MINES

borehole no.

D2

ENGINEERING LOG - BOREHOLE oo {4/
project COoADELLS Suddiwisiow Asintion
co-ordinates S/ §3 ( ()Qvlﬂ, drill type 1,.},6.“4 T i3l e
drll method Aon e hole completed 13 /11 [¥3
e drilled by & E 0>
inclination W drill fluid logged by A . L€ i
W~ checked by
§ gl | v iy el o |5 S
Pl ol  mosmmamee (S |
by 2 5|82 ' Bt HEHPES
3 Sore - []1 St and b
2™ — S " Darks,
1-"3 CLAY, SILTYG, AND SAWDY —b rSien , 48 5 g
1 bles P& Sc -.rfio--a )
1 a3 r.d g " Alrpsy = ; :
31 revome' e ; -
155 |caw, sty -~ brownn fricty oyt .
1_. =3 P A “ ]
. -:‘____7 o
3= :
15| ] €AY, STy - Lgtua browsm | btcoming “
W7 | e silly Gd e plastic n i 1
| ATT. ‘.__ i
{=7 A 4
| = I |
PN b 3
o ]
i kLA SAND , SAUDY CLAY - lard Dand o4 ' v
1-* 73w, L et M y ]
¥ .
: "‘ 5cm )' j
; i |
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TASMANIA DEPARTMENT OF MINES |

ENGINEERING LOG - BOREHOLE

"oz

borehole no. 4

shest [ of /

project CORDELLS SUBDIWIStonS location
co-ordinates §7§7) ( C)yoa91r drill type 1 4t four hole commenced ) [1t[3{
) drill method  A~~g</" hole completed (3 /n [
RL. drilledby 3. €O
inclination e, Cead drill fluid logged by L. chlactlsrs
bearing checked by
= Im.l‘ i
3 L _ | notes |metres| = | material § ::,".t.',
g § 5 samples, i : % solm plasticity orn:lurticll characteristics, §§ g E‘ kPa structure, geology
test = ; i ts. | :
o s : 5 -§ ur, secondary and minor components. HEH P =588
A '.-'.-. ML ”“— - ‘F’? ‘-ﬂ‘o&s / ‘—;&ag 5"“" { s“:“ -
A .
1265|  |ceay - Bighr broasn | plackc occanisndt e 1
175w - e ]
JEE T SR, ety i sedimenits |
15 -
_':";f CLAY - a Lfith M,ﬁﬂm ) h
- _‘_-‘:_ o pC“(:‘ / sclasiOnal M ’\—Uv“u - k
3_—- :;—_ “""f &- § rann. SR ]
e ]
3 = .
g | = &
:_‘-_:,T'. P C LAY - SILTY AvD SAW DY Aa.o-h.-f.-.cv " « :
1— CLAY-‘#%,L;IJ- &-o.......,p‘u&é i
I 4
_-_._-:-_-‘.' e 6 Y acnrs, “ )
RES ~
1Z2] | csay = brown | plastl  aith :
1= . :
. _'-_:-:t? M ‘4’- M-ﬁ “ :
we | ]
M= 1
& k
1 s
q -
__‘ —1
_‘ -
1 5cm .
d o > ﬂ
; ] e B RN ;
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE

| 2/7_7_

borehole no. 7

sheet | of [

project CORDELLS

SUBDIwisSro A

location

co-ordinates $1 %) (f) wo iy

drill type 7~¢6~4 hole commenced 3/2./ 7
drill method Anag” hole completed  3/2 (§7
RL driled by B Co-e
inclination stz el drill fluid logged by /' _cela £l . o,
bearing checked by
= | hand
£ |e|_| notes |metres| 2 g material B | Denet
E EE ntl.n:tl:s. i ‘52 soil type: plmicityur:lniell characteristics, ég ; _E' kPa structure, geology
a "E_ 5 i ts. 3 S |
= : 5E |8 r, secondary and minor components §§ ! v...-s§§§
J55 Soi. AND CLAY - bros 2 P 11 ] Sot amne |
“lew "“’”5 ' :
1*= rc; occugibnt pebhles %
| =2 [€AY = Brasne, plaskc G .
| 1= o fogominn bl ' ~ T 2
| i AAinme S5
2- ,:Z CLAY - SILTY AwD SANDY -~ W 3
1= Ul occanitmel iron Bude Af-r..,_(;, M " ]
3 '{‘E -
‘T'-_; P CLAY - bromn il plote (5 - . |
. ':JJ_“ CLAY ~ 3-'7, by Corlibnactaws 3
. qt‘j~‘c ~&¢45441, ﬂ434' o i
,‘ 1e_[o# " o
| _— 1]
17| ]
| o i N i o o B i - g
':‘_':‘ ceay - dash h & Mau, i
‘_‘ :_E' oM Mt, bd Carlbnattoo _:
At 1-:
Ls - 3
xap = .
fl‘ i -
12~ :
-l —— —
S L -
] [ 5cm - 3
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE

13/z2

borehole no. 8

shest | of [

project COZDELLS

Suddivisions

location

co-ordinates S /S 3 (() “wa§2

drill type Tt froes

hole commenced 3 f I—/ ¥?

drill method Ar~ge- hole completed 7 /2. /77
RL _ drilled by 8. Cone
inclination A el drill fluid logged by ZcCetthiwss
bearing checked by
= « | hand
‘-E E _| notes |metres| % material 2 < 3.'..':.}‘.’,'
g -E samples, R E soil type: plasticity or particle characteristics, -.=;§ : ‘E‘ kPa structure, geology
|:3 @ tests E‘ -§ ‘E g r, secondary and minor components. E'é 5 - B§§§
=] [cenr— brovonm  plaski G frogractt g [
17 - |cu| ecancomet pebbls 5 ; 9
o ‘: ¢.—C‘u—1 .
4 "": . M
- i -3
e ;
2= n
1y 1~ 1
3 1= _
g o= i
e CLAY - »tel Bopoy,. asd M ; g
34 ——"‘_-‘_ cH ! P(.Q.o&o 7‘»&4\-’ ~
W = M MM:
2 1=
) 1 - i
R : il 4
_‘_:E CLAY = Gty brdsm and sk “ ]
1=[H] plaetie M 1
(& :-_T SILTY CLAY - &mé‘:’“, 34'_—9 —__
1= || * / 1
b '--'j & M “ i
- -_::_ C‘_ 1
o E
1= Y
é{i@m_w 3 tet . s
3 Funrtlur Ailling  Prcsentod Sy -
g \ ¥ = | P S _'
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TASMANIA DEPARTMENT OF MINES '47’22. borshole no. 9

ENGINEERING LOG - BOREHOLE shost (ol

project CORDELLS  SubMivisions location
co-ordinates S/ fj(f) 4oq2 drill type 7 ~itfcr hole commenced 3 L/’;’
drill mothod ~ger hola completed 372 /p 7
RL. drilled by 3. Cone
inclination ventleal drill fluid logged by L./ latctioss
bearing checked by
- hand
g g|, | otes [metres) = & material § iy
] ;E samples, - £ gg_ soil type: plmicitynrsmicll chmmriat:ics. é% g g- kPa structure, geology
2 tests : i mponents. -2 -
2 |8 (R HH
== | cenr - o band plastcc I g 3
1= SLightly amsist. b s,
. By &b pedinents -
de=Te : I 3
-4 = -
F i -
158 [ savey sty cony - brtswiui 9 , " : j
w 1=l .
R 214 n |
3 J i o ]
w {1y .
? E IO 3 p .
N i SANDY SILTY CLAY = aiol brborm | 1
— 5 -
‘ft%EESt S0ame Pldxb B asldotid Aﬁn’m—&uﬁv a? " j
T2 | ot | _
BEe " :
5 q -
=] .
I e[SE [SAvsy Suay CLAY = Olacha brdwi~ ji o E
2 9= [ 4
7- =
. 1
2 4
Sj ]
] 5cm ]
4 o —
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE

15h2

borehole no. O

sheet § of [

project CORADELLS Sv8prwisio location
co-ordinates §1§°3 (f} wojr drill type T s hole commenced ¢ /3. /p 2
drill method Auil..r hole completed q_/;/, 7
RL _ drilled by 3. Coe
inclination Aresficat drill fluid logged by £ . Matthersr
bearing checked by
s « | hand
g i . notes |metres| g material . ‘._.! :'lnn“i‘:tr-
g 2 § ul:l.ptlu. o, .§ nim: plasticity or particle characteristics, Z2 | _g' kPa structure, geology
‘a. tests : s 2 r, secondary and minor components. g £1l. 3§§§
23 - - |~
- [ - g . | 2
I ___.. .::n BY SILTY CLAY - brown , Hightly l Te k& _
154 Stclinnmen s |
(4= CLAY - Z-au' f-—«a Plaslic, ~~aiof 5
A, G / ’ " “ s
)-_-;:_‘ CLA‘(—MfﬁaI MI g m v -
‘:: C,LM-MJ—?‘M, 0#6‘-—...‘(.- i
1= e " " i
| [ceny- Lghhar gy plastic - 3
1= M )
ATt 4~_ 4
4 =- 4
1= [c<av - brbsn | plastl G - .
1= | =~ £ ’
12| |[ecoy - Gnd blacty ' )
Ef e T
sHT- & .
1.4 2
=5 bt :
T = - G
ATT 13 - |cenr - el sy "
(1= plezc M .
177 y
L —:L -
- b | 7
37 3
¥ et 5cm > )
; | | B DEESEE! i
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TASMANIA DEPARTMENT OF MINES . borshole no. //
7.5

ENGINEERING LOG - BOREHOLE o | of [

project CORDGeLS  Sudbrwision location
co-ordinates &'/ s's( S'J wofr drill type  THitfres hole commenced (1A 37
drill method Aga~ hole completed & /2/3 7
RL drilled by 8. Cox
inclination AseeEccal dril fluid logged by £. oHlatThieoss
bearing checked by
g | hand
= _ | notes |metres| g material ?; :;,m-
g ;i ut"o:'tla“ = £ :-E soil type: plasticity or :m_icla characteristics, ég Eg kPa structure, geology
1:’ EI :.: ! 3 r, secondary and minor components. EE 5 =8§g§
e GRAVELLY SAWDY ST - Loy I . 3
{2%am b T“s by . 1
- f:: =
== W—&FW,M,M e -
A - CH , (1] -
ATT. 2= [en CMY-QL&-MWJ-,M,M P " -
15 leu |ceny - Lighr bronam | plastic ]
e " i
3H -] <
& o 1
1 g CLAY - Lk brousen 3
T 4 : 3 k|~ i
1-- b&M Al ‘4‘% M A-‘r L[] -
B -
B :
. 2'.'; v
15 en| CLAY - oilly browsm | a  Lotl ; '
y o M....a..ly . n v i
‘___ ,"'5'_ =
_::‘,"'-' CLAY - SANVDY SiLTy | dlastn f“? .
{°=, sé' 4 e # “
Higee 1
1= CLAYEY SAND @b ST | Dros y
1=%3] 8¢ M 5 (
1°5% '
&_ : .
- 5 b
cm o
L | > i
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TASMANIA DEPARTMENT OF MINES 9 / borshele ne. {3,
L

ENGINEERING LOG - BOREHOLE show | of

project CORDELLS  SugpIvisio v location
co-ordinates §7$3 (f ) G042 drill type ’7&1,6_..4 hole commenced '-frf;./ 7
drill method g hole comploéld c: ILA;
RL drilled by 8. Came
inclination Arerts cal drill fluid logged by £ .oAlatZlrnsy
bearing checked by
g _ | hand
g g |4 | notes |metres| = : | material Eg |
g g -E n'm.puht. e é %‘! soil type: plmidcitvor:mieh characteristics, é% ; E kPa structure, geology
e % H ts. I
A E! § 8 colour, seconaary and minor components. ! gi =s§§§
= 1 SO and CLAYEY SAwD - Liglh &3 l . -
1 :‘-1: Sm| ’ 7":..7 3
-L{ _ peanas G
11 3= SAUBY SILTY CLAY — brows—  pebbls . o
14 4
e
L GRITTY SANDY SILTY CLAY - Wk W -
44 _:. G¢ And /A — ’ o - . -
174 © S
1= ]
3433 .
- '.l__: -4
15¢ |[Clavey GAIT - browsm |, web o
“1ac ' ” “ |
1 ]
g b
3 A b
= (P > ]
R _::.. Sm CLAYEY SM‘APW-V B .
‘“_ = Gsd Sitry ceay o CLay (blae) o | W L i
- :_-'; bese 3
o :
15 !
1= en 1
B1=- -
4 .
1 E
1 - 5cm i :
i 4
1 1 T

31-17



TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE

borshole no. /3

7%

shest [ of [

poject CORDELLS  SVBDIVISION location
co-ordinates 515'3(5' Gesr drill type 7*46—.4 hole commenced '-rf 2./ 27
) drill method ﬂur( hole completed & /L/f?
RL. ) drilled by §. Cae
inclination arerlcat drill fiuid logged by £.
bearing checked by
« | hand
% |g| | notes |metres| % material 2 :::'.:t.',-
§§ samples, % §! Lmn plasticity or particle characteristics, éé Eg kPa structure, geology
'y tests : § g4 ur, secondary and minor components. g3 §|ess88
1 |5<| CeAveyY SAWD - ~naiet (] i
38 i Wy ]
s ‘-.:' sl 45 |
(_' '] ': ]
! :E'CLQV- ‘Jﬂg fvdod | BtiBreiany ‘ »
.I.._ o= Fonr wuk ,p’&,t.l-{a M M ' ]
1 |5 cenv- aillg | Agth brdsm, o LML J
3 '::: i __'
1 B 1
= f- CLAY - M% | AL Bt p M i 1
] | by —pilly |, prssn plats ]
r = d beconnd. ( 6.‘",. fp‘....." J[(hou»‘} " 7
ATT 1 357 s, "Mt ) M ]
;_ -_- -
4 { 3| cear - igah & brown & gutte, i
o 1 |2 pleeki, oo ” " !
¢ ::_. Lotle pitk J
= H =] i
:: CLAY — raddisft and betudirt ™ . E
] £ ; plaete, =
] |
| o
J 3
i - 5cm =i ]
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SLOPE STABILITY ANALYSIS - COMPUTATIONS SHEET 10F

:ngis (m

oA

APPENDIX 2

1922

------

NAME OF SLIPCORYELs 4D sacron BS  MAP REF..................coceeeen.
: S "
ANALYSIS BY.......... INITIAL INPUT SHAPE
B o n oo v STORE| ITEM STORE| ITEM STORE | ITEM
CHECKED BY........... 2
- 00 | X ius.[So gm 20 | Yy (s | 3 | g |
o wlote |01 | YUHS. ]2 (o) m | 21 Ya |ipo | 32 | Yy | Sic
M&r’ 02 [ XRHS.Jjoo (yo)m | 22 | Y3 |dro | 33 | Yu | n
03 | YANS. |27 (33)m | 23 | Ya (35| 34 [ Yul| 17
04 |SLICE® (7) 24 | Ys [26 | 35 | Yig| 2.
06 smmg ~ knfm'| 25 | Ye % | Ynl|a7 |
o7 | ¢ lis KkPa | 26 | Y, 37 | Yigl 2
08 [ PHI Es dures| 27 | Yy 38 | Yis
09 | rFu 28 Ys 39 Y20
10 | Yemers|izo (4oom | 29 | Yie
11 Fe I¥ 30 | Yy
# Only enter N2  specified
CALCULATIONS _F. F._ <.
0:4[ | 0s 02| o.39

Given... fT=cl 023] o-

L.E=6)| 0.9 0.94]

©-29

088

Given.... M=o ©72| 07

_o-qaf 041

©- B0
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SLOPE STABILITY ANALYSIS - COMPUTATIONS SHEET 10F

Yaxis (m NAME OF SLIPCOMYS «id saruw BE  MAP REF

------

.- - 3 "
e e INITIAL INPUT SHAPE
) rE e DATE........c..c0v.--|]STORE] ITEM STORE| ITEM STORE| ITEM

CHECKED BY.. .........

00 | X L.us.|50 m|20|Y |2 3 | Y
01 | YLHs.| 9 m| 21| Yy |10 32 | Y
02 [XAusluo m [22 | Y3 [jas] 33 | Yu
03 | YRUS. (o5 m | 23 | Ya |jeS| 34 | Yis

\ 04 |SLICES | = 24 | Ys 1.5 | %6 | Y
06 |6AMMA (19 knm'| 25 | Yo [0S | % | Y
07 | € 1.5 KPa | 26 | Y5 [130] 87 | Y
08 | PHI | (0 dwrs| 27 | Y, 38 | Y
A 09 | Fu |08 28 | Y 39 | Yae
\ 10 | Yemern| (90 m | 29 | Y
\\ 11 Fq | 30 | Yy
# Only enter N°  specified
\ CALCULATIONS F. T
i\ 0-¢5| 064/ -
\ Given ... Y==0 | [-02| 113 | Given.........
\ i ST ;

=t "'38 "H

- I T | HH H 1 & H HHA 8 :
HH b 11 111 1111t 1t =84 53 : =
T AT TN ] P e P G BT B
il fiidiik HIRTHTT, AR ) “Xmﬁ_{m :
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SLOPE STABILITY ANALYSIS - COMPUTATIONS SHEET 1 0F

Iqxis (m

ANALYSIS BY..........

DARES o o cniig

CHECKED BY...........

21/22

------

NAME OF SLIPCARYLS LM (0fee MAP REF..........................
INITIAL INPUT SHAPE *
..|6TORE| ITEM STORE| ITEM STORE| ITEM
00 [XiHse.[30 m|20|Y, |7 | 3 | Y
01 [YLHs.| 6 m|21 | Y |9 32 | Y
02 | XRHs | 20 m |22 | Y3 | [ 33 | Y
03 | YRHS.| (G m | 23 | Ya |3 | 34 | Yy
04 |sLicEs | § 24 | Ys [ (S | 36 | Yie
06 [cAMMA | (9 knm'| 25 | Y % | Yn
07 | C (-G KkPa | 26 | Y, 57 | Yig
08 | PHI |10 dwres| 27 | Y, 38 | Y
09 | Fu |[pac 28 | Yo 39 | Yazo
10 | Yemers | 472 m | 29 | Yoo
11 | Fy ( 30 | Y,
# Only enter N2  specified
CALCULATIONS (. [
{_| 08y
Given ..Th.=.0:( ©4f | ©-92| Given.. .......
vzl |roy | o7 9
Bl ........1
§= q° ) 142
C= b

g (-39 K-

rrrrr
|||||
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SLOPE STABILITY ANALYSIS - COMPUTATIONS SHEET 10F
CORdaers  emd 8BMMfap per ;

(

m

iXamis,

=\

CHECKED BY...........

22/22

..........................

INITIAL _INPUT SHAPE *
.|STORE| ITEM STORE| ITEM STORE| ITEM
00 | X iLus.| O m|20 |Y || 31 | Y
01 | YLHS.| O m| 21| Y 2225 32 | Yy
02 [XRHS| o ™ |22 | Y3 [3:5] 33 [ Yu
03 |YARHS.| Ro m | 23 | Ya [S2| 34 | Yy
04 |SLICE® | { 24 | Ys (626 | 36 | Yie
06 [GAMMA | (4 knm'| 25 | Ye [9.95] %6 | Y
07 C [-§ KkPa | 26 | Yy 37 | Yig
08 | PHI |0 ders| 27 | Y, 38 | Y
09 | ru 0.5 28 | Yy 39 | Yao
10 | Yemers| %8 m | 29 | Yio
11 Fy { 30 | Yy

# Only enter N2  specified

CALCULATIONs F . €

Given ..

U i B e 1Y |

Find, *~=0-| |-32]| 1-22
® =9

-----

I-24

|
Tuaz0:4 | @44 (¢S] Given

---------

[-2S

e
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	Drill Logs

