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1987712, Te=st pits at a proposed wool store at Western Junction

. L. Mattheuws

Abstract

High plasticity clay up tc about two metres thick overlies deeply weathered
basalt at the proposed wool store site. X-ray analysis and linear
shrinkage measurements from a selection of samples show that much of the
near-surface material has significant expansive properties, a factor which
will influence foundaticn design.

INTRODUCTION

Webster Limited are proposing to build a store covering some two hectares
at HWestern Junction [EQ180990]. The site is near the railway line, the
airport, and a main road so that good transport and ready access is
available.

Test pits were dug by consulting engineers from 3ydney and from the samples
obtained, it was thought some {foundation problems were pessible. Webster
Ltd requested that the Department of Mines examine further test pits to
determine properties of the material underlying the site.

The area is relatively flat lying with a very gentle slope towards the
south where there isg a shallow valley. The land rises a little towards the
railway line again.

The geological map of the area shows the area tc be near the margin of
Tertiary basalt and later sediments (either Quaternary or Tertiary;.

TEST PITS

Fifteen test pits have been dug at the locations shown on Figure 1. The
test pits extended into deeply weathered basalt., which was located at
depths ranging from 0.7 - 2.15 m from the surface. The weathered basalt is
a little shallower than average in pits 1, 2, 13 and 14, while it is deeper
in the region of pits 9, 10 and 11.

The material overlying the basalt consists of a surface layer of soll,
often silty, which in turn is underlain by usually brown, dark brown to
blackish (organic material?) clay which may be fissured {fine slip
surfaces) or fractured (irregular cracks through it). This second layer is
usually moist and in some locations can be gqulte soft. Between this second
laver and the weathered basalt there is usually a brown plastic clay layer.
This is sometimes fissured, sometimes has widely spaced and more extensive
slip surfaces, and is variable in stiffness. Some localised =zones are
guite soft although no free water entered any of the pits. The presence of
quartz {fine and ¢ccasional pebbles) suggests that the clay is sedimentary
but probably is largely derived from the weathering of the surrounding
basalt.

MATERIAL PROPERTIES

Samples from all pits have been subjected to X-ray diffraction analysis to
determine the clay mineralogy and to give an indication of the approximate
percentages of each mineral. The samples were sedimented onto glass plates
and this method tends to emphasise the peaks assocliated with

1241



g L i e e e

e

z-21

Figure 1. Location of tests pits
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montmorillonite a little. However from the enclosed table, it i= cbvious
that montmorillonite is a dominant constituent of most samples. It is also
apparent that as mwontmorillonite is an expansive (or reactive) clay,
difficulties with foundations are likely to arise unless special design
provisions are made.

Atterberg limit tests have been undertaken on a range of samples.
Plasticity indices range up to very high vaiues and linear shrinkages are
also quite high. These values confirm that reactive soils are likely to be
a major consideration in design of foundations or in determining how much
of the plastic clay will have to be removed to minimise the problem.
Piling to the weathered basalt is a possible sclution.

Strength factors determined in a shear box for a sample from pit 8 at depth
0.7 - 1.6 m (fig. 2) were Cp = 11 kPa and @ - = 20°. These results
were determined rather rapidly from three samples with only a few hours of
adjustment to the applied load.

CONCLUSIONS

Dominantly plastic c¢lay of Tertiary to Quaternary age and up to 2.15 n
thick overlies deeply weathered basalt at the proposed wool store site.

Linear shrinkage measurements and clay mineral determinaticne indicate that
much of the material overlying the weathered basalt has significant
expansive properties (or ig reactive} and foundation design will have to
take this into account.

[23 February 1987]
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Table 1. X-RAY DIFFRACTION ANALYSES

Peak strength

Quartz

Montmorillonite Kaolinite

Depth (m)

Fit no.

Vs

0.15-0.4
0.4-1.3

VL

o
™)

0.4-0.86
0.6-1.1

1F
¥

IS

0.2-0.5
0.5-1.0

93]

)

L-M

L-M

V3

~T

V3
V5
V3
Vs
Vs

0.6-1.5

~r

VL

0.3-8.6
0.6-1.5

L-M

VL

41
1-1

o]

M-L

V3

.6

0.3-0.6

Vs

nD

.9-1.
4.3-0.6

M-5

0.7-1.6

Vi

0.3-6.6

Vs
s
M-3

9{or 117)

L-M

0.5-2.1
c

.3-0.6

10
10
11

5]

V5

0.6-2.1

ey

0.3-0.6
0.6-1.7
0.5

Vs
V3

12
13
14

M-5

VL

.5

~F

wuf

I~

.3
)

U
Q

15

V3
Vs

-r

™~

15

very streng; § = strong; M = moderate; L = low; VL = very low
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MATERIAL PROPERTIES

Fit no. Depth (m) LL PL Pl LS(%}
2 0.6-1.1 175 28 147 28
4 0.3-0.6 145 36 109 18
4 0.6-1.5 167 34 133 27
& g.4-1.0 155 32 123 17
o] 1-1.6 184 35 149 24
7 0.9-1.6 183 30 153 26
8 0.3-0.8 143 39 104 a8
8 0.7-1.6 118 3z 86 i77
9 6.5-Z.1 145 30 115 23

10 0.3-0.6 167 31 136 28
10 0.6-2.1 147 32 i15 29
12 0.3-0.6 135 31 104 30
1z G.6-1.7 163 30 133 31
13 0.5 138 37 101 27
15 0.5 a7 22 75 21
18 0.7-1.4 122 28 4 19

Determinations by

P. Terry - Department of Mines
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TASMANIA DEPARTMENT OF MINES

EXPLANATION SHEET FOR ENGINEERING LOGS

Borehole and excavation log

Penetration Water Notes -samples and tests  Material classification
123
Ll resistan uso Undistributed sam Based on Ulllﬁod Soil
e - 22 Jan, 80 Water level 50mm diameter. - Classification System.
ranging to on date shown. Disturbed sample. In Graphic Log materials are
Water inflow. N Standard penstrometer ymLals conalstent for sach praect
o refusal Water outflow. blow count for 300mm.
N* SPT + sample.
Moisture content Consistency hand n; mmmr Density index
)
D Dry, looks and feel dry. Vs Very soft. < 25 VL Very loose. 0-15
M Moist, no free water on hand § Soft. 25 - 50 L Loose. 15-35
WA FF 50 - 100 MD  Medi
" Wt Seonitiis on had rm. - edium dense. 35 - 65
when remoulding. St Stiff. 100 - 200 D Dense. 85 - 85
U Ligwid Keit VSt  Verystiff. . 200 - 400 VD VeryDense  85-100
PL Plastic limit. H Hard. > 400
Pl Plasticity Index. Fb Friable.
eg. M=>PL - Moist, moisture content Notes: X on log is test result
greater than the plastic limit. a3 rangs of results.
Cored borehole log
Case - lift Fluid loss Lugeons Graphic log
) Lugeon units (pL) are a measure
Casing used. No loss of rock mass permeability. For —
0% | a 46 to 74mm diameter borehole ok o
i substances represente
- e et T pr s pr ot b o, o symol
| i 100% loss. 1 Lugeon is roughly equivalent to
/ a permeability of 1><10 - mm/sec.
Weathering Strength point load Significant defects
index |s so (MPa)
Fr Fresh. EL Extremely low. < 0-03 Significant defects shown graphically.
SW  Slightly weathered. VL Very low. 0-03-0-1 \
. Joint.
HW  Highly weathered. L Low. 0-1-03
EW  Extromely weathered. M Medium. 0:3-1 =" Sheared 2ome.
H High 1-3 H’“‘n Crushed seam.
VH  Very high. 3-10 e Bk
EH  Extremely high. >10 s Extremely wosthorsd soem.

Note: X on log is test result.
12-7
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TASMANIA DEPARTMENT OF MINES excavation no. {

ENGINEERING LOG - EXCAVATION shot /ot |

project PROPOSED (ool STORE~WEBSTER LPocation  LJESTELN TV NCT1o N

co-ordinates exposure type pit commenced 1/ fgé
squipment B ACIKHOE pit completed  /6/72 /96
RL logged by £. /*
excavation dimensions operator checked by
3 x 0 SX L4 Aup
s .. | hand
b notes |metres| S |2 _ material " E’é po::'.',t.','
s ig samples, £ | e soil type: plasticity or particle characteristics, SS(E2| wpa structure, geology
§. § tests |_; § E E‘ colour secondary and minor components ‘gﬁ g 2l
s = 28|88|ss888
wh| ML Soil — breww
KAD | ¥ a_m,a..du-u. %‘%"’ ptu&‘.‘.,im M Fiﬂ Vs ony .
1= onlsle pAlaoll =
:— 2 g a3 "”c'
*‘ 1-d¢cu a‘-Y- 6%— M’MW .’? L
g D s wietat ‘ Mot SoF ged G
4V . . 5
R - | A CAAY - M ] ‘:.7 ) ,q.f.,.w Da_'ta i
b )_-: / v L lne vealle (D—rr % Weatboed
s Aasalt,
: 1'/ _
. EnVd — 6 weqpivsed 2tk g
3+ P
v i
4 i}
b e 5cm > 4
) } i}
sketch | ] T 1
" = z_-_.. ' - id
/’ — \// __..7:7_
g / v "4/
L/ Fd
: 4
Ml & /.
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TASMANIA DEPARTMENT OF MINES excavation no. 2

ENGINEERING LOG - EXCAVATION shost | of

project PROPOSED WooL STORE - WEBSTEL LD cation WESTERAN JTUNCTron

co-ordinates exposure type pit commenced /G { "—/ F {4
equipment BREKHOE : pit completed /& an, 7

RL logged by X£L.

excavation dimensions operator checked by

3% 0.8 X 2% dup

s 2 hnmtl
£ notes |metres| £ |£_ material _| % | Semeter
® i ] samples, 2 | £ soil type: plasticity or particle characteristics, 5-.9_ Z| kPa structure, geology
g 2| 2| tests 4 3 '§- 5 colour secondary and minor components E'ﬁ ‘wa g
123 e = |o ES §-s 22888
= SO — ai rowls LAl
127 ¢t iy Vet D 1
—|Ch = ad Lyl frasr M F Tl bl
= amottle ) [, plasts. : Vewtiony !

!(b, A 1

cumy,%m;w deslo b,
CLAY - Lgt) broa— frioCl itk ) |
i S .. |
booalf

NONE
NONE
<N I, 1)

Aft boar m,,a._}‘.u._ et ]

g

4 END - k-ﬁ‘WlﬁTL .
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - EXCAVATION

IO/ZZ.

excavation no. 3

sheet f of /

project PROPOSE ) W0 SToks - WEESTER LTA location WESTIELA TUNCTION
co-ordinates exposure type pit commenced /6 /3. [ €
ipment fBAe leted
n O ki wleregy sl .
excavation dimensions operator checked by
3R 0.S X oy e tq,f
. | hand
2 g notes |metres| = .%_ material |22 2:':&.
E‘ g,-;: ntl:l'l;l:l. 3‘ 2 gg soil W£a: plm‘i‘:ity or :nﬂ_icll chutmlri‘stics, 55 % kPa structure, geology
2 L & colour secondary and minor components 25|58
123 = = 28|88 (22288
_‘-"-_- Mo w- ‘m ,M"M b
Py = ce | Eﬁ’ - Jer b aidisndy
- Ceay - plagles A{“-J bane Oﬁffw‘ ST
i !
) 1| e Mﬁ-p,..md,..l 9 2eon| 7 |FS 1
l'—_.-_. B acsda 71-0&-7‘ i
i 1= g f“"’ . 1
L s ™ ]
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TASMANIA DEPARTMENT OF MINES excavation no. -

ENGINEERING LOG - EXCAVATION oot | of |

project PROPOSED LJpoe STILE —L/BRSTEA LTD  location VESTE—N TuncTion/

co-ordinates exposure type pit commenced l‘/r 7 4
squipment Bashlse pit completed /& ﬁz 474
RL. logged by
excavation dimensions operator checked by
3X 05X o vn slerp
- | hand
5 g notes |metres| 2 |5 _ material &8 < il
s |g z samples, 2 %3 soil type: plasticity or particle characteristics, gs E;: kPa structure, geology
g |Z[3| tests 4 § E- S colour secondary and minor components §§ -1 —
123 = s |3 £8|88|qs882
' 1% i 1
A = ;
N 1% | £ L TN
= == -
g g i 15 S M L
S —2 o 4
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X4D ../ 7 Fb 4
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TASMANIA DEPARTMENT OF MINES excavation no. S-

ENGINEERING LOG - EXCAVATION shost /ol |

project PROPOSED w0os STORE ~ LUEASTRe LTD location L/ESTEAN JUMCT oN

co-ordinates exposure type pit commenced /€ fu./?(
squipment baiblee pit completed 1€ flb/]‘

RL logged by £ . Mattliso

excavation dimensions operator checked by

3x 0:Sxa2y

o

% | hand
£ |e| | notes [metres| 2 |E_ material .|zE ::n:tt.r'-
S | &[5 samples, 2 gs soil type: plasticity or particle characteristics, §§ % kPa structure, geology
g (2 tests | g '§ 2 E colour secondary and minor components EE : 5 o888
123 = nal ' > e
1= acjsor - aithy W‘z“."; i t:‘z"‘_ &4 D 1
XD Sl er | 4ok, : D i ]
f‘:waw-w.....; dact pasy wnsttbd| P | E ]
olg xeo| 'To|T| ek, ot ot i w11} e
Qe 4 — F i
e i
2 _VV Ceav - LqlF bobuu Rl K w y
XD 2 "/V ‘.‘f"-d—q m F.i M__.
: END— & +fpured it ; ]
3 4
) .
| 1
] 5 cm ]
] - — i
sketch ]
N
o T
\V.W. v
2 /_/ IAI
33—

r2-12



13/22
TASMANIA DEPARTMENT OF MINES excavation no. &

ENGINEERING LOG - EXCAVATION ot [ of [

project PROPOSED Woor §TILE~JEISTEL LD \ocatin WESTERN TUNCTeo &
pit commenced % /' "/, (4

co-ordinates exposure type

equipment M‘. pit completed “’“’/“
RL logged by Lellatliors
excavation dimensions operator checked by

3X 05K Al gy

; | hand
% e notes |metres| 2 -5__ material = s :;n:tt.r'-
£ |85 samples, 2 ‘53 soil type: plasticity or particle characteristics, SS|122| «pa structure, geology
g |55 tests | 3 3 '§§- colour secondary and minor components §§ gg 22888
123 - ) " it
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TASMANIA DEPARTMENT OF MINES ol 7

ENGINEERING LOG - EXCAVATION shost [ of /

project PAOPOSE 2 Woor SToke ~ L/EBSsTEL LD locatin LWESTEAN TuwNcTeo o/

co-ordinates exposure type pit commenced (6/72/2€
squipment Sach hae pit completed 1€ /rv/l(
RL logged by
excavation dimensions operator checked by
I x0. X
¢ | hand
& g| notes |metres| £ | material -|EE ::l:':ttor;
s ,_.E samples, 2 ﬁ é soil type: plasticity or particle characteristics, 55 g}:— kPa structure, geology
2 |a|=| tests il §_ § colour secondary and minor components .'!"'é’g B8 ss
123 o = - £8|88|e=888
:r".‘ alrr ‘dg,'- <’ “.an—;“ S e b 1
= L L J T . M
wor |2 ool SRl ot ] (e,
OL\ & <y CLAY — badoten Abesna * -
Y2 - = P T,
— | .
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - EXCAVATION

15/22

excavation no. f

sheet [ of |

project DROPOSED Wior STORE ~WERSTBR £ 7D locatin WESTERAN Tupieiton

co-ordinates re type pit commenced ¢6/a b {4
::‘:l‘:;:'lll‘lt s‘t‘-“& pit completed, [6 fu«/“’:

RL logged by
excavation dimensions operator checked by
IXo-SxXar
s | hand
E |g|_| notes |metres| = ¢ material o |BE ',';,',:',‘,‘,',‘
s |2 s samples, | _83 soil type: plasticity or particle characteristics, 52 EE kPa structure, geology
S || 2| tests 3 -3-_ & '§§ colour secondary and minor components 23 'gE ss8
123 = bl I 8|83 |83sR
LE | et SO~ ) Jrew 1 > K
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4 End — & g Lep s
37 y
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sketch }
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - EXCAVATION

1&/22.

excavation no. ?

sheet ! of |

project PROPOSED wWooL SDRE -~ WEAsTER LT)

location L/ESTBALN JvwcTion

pit commenced (‘fn'lf ¢

co-ordinates exposure type
equipment pit completed whaly¢
RL P logged by
excavation dimensions operator checked by
3%0:S X 2:3ann ey
& hand
£ |z| | notes |metres| = | _ material .| &8 ';;:';t‘,','
'g %.E ’:T:I;I:" _g 2 %'E soil tyivps: plas!ii’citv or :m_icla characturitutics. 55 gé kPa structure, geology
a |= o §' colour secondary and minor components 28 'gs ss
123 = 3|5 |3 £5|58 22888
q;__'_: L SoiL ~ préri— ll?,u-o—ﬁ-udn- M )
X&) 1| en|Cenr— (ST ) 7 R 2 T— e »
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - EXCAVATION

1722

excavation no. o

sheet ) of /

project PROPOLED ool STORE ~ WEASSTEA LTD

location WIBSTEAN JUNCTi o/
co-ordinates exposure type pit commenced “/"'/‘{
equipment J‘AA‘M— pit completed f‘ﬁ"lf
RL logged by M-A-——,
excavation dimensions operator checked by
3x0.5X 2ty = g
< | hand
% |z| | notes |metres| = -g_ material _|z% e
s § ; samples, 2 | £ soil type: plasticity or particle characteristics, 5.9; §z,- kPa structure, geology
2 |=a tests | ; E|T ‘g E colour secondary and minor components zE|az el
123 e S| & (S EZ| 88 |RRERS
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| w 1| ¥ plasts " 'W L 2o [bm £
1= | crav - peontniot, ot Lghb X
w0 :- - ‘ z
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TASMANIA DEPARTMENT OF MINES excavation no. 1{

ENGINEERING LOG - EXCAVATION shoot | of

project PROPISED wWoor STodE — UEBSTEL &P locstion (JESTERN TINCT 0 A

co-ordinates exposure type pit commenced 16 /ﬂ// ({1
equipment  fmellpe pit completed  z¢ /} /’{

RL logged by ‘(“&at“*,

excavation dimensions operator checked by

Jx oSN i'\lr-\-l‘.up

" .| hand
% e notes | metres| S S_ material a8 B’E ll;l.l:':tta"l-
s § k) samples, 2 |s £ soil type: plasticity or particle characteristics, 52 Eg kPa structure, geology
g |3 tests |, §|T § colour secondary and minor components BS|aa s
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TASMANIA DEPARTMENT OF MINES excavation no. ¢y
ENGINEERING LOG - EXCAVATION sheet ¢ of
project PROPOSED JodL STIRE ~ UEASTER LTy WESTERNW TUMNCTioN
co-ordinates exposure type pit commenced ¢ € /r2 /84
equipment M.J—L pit completed /& /ra A{
RL logged by /%ol & Tilnnpscs
excavation dimensions operator checked by
3 X 0.SX al
5 .| hand
£ || | notes |metres| 2 [E_ material |z ::':f:;
| s § 5 samples, £ i E soil type: plasticity or particle characteristics, _‘_35 >| kPa structure, geology
g |33 tests |, €| s colour secondary and minor components B35 -E-‘E €2
123 2 E|lE|8 £8|88|s=888
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"~ TASMANIA DEPARTMENT OF MINES

2922

excavation no. 13

ENGINEERING LOG - EXCAVATION doe |« |
project PROPOSED LJ00L STORE — LIESTER 4LTPlocation UESTERN Jumcfion
co-ordinates ure type pit commenced I(/Il,’(
mmr:m bachlse pit completed  f¢/he Jy/
RL logged by of o2l o T lrrm
excavation dimensions operator checked by
3 X0 S X1y - Ly
= | hand
% || | notes |metres| g material <|EE Il::':ttn'r-
® §- s samples, 2 2 soil type: plasticity or particle characteristics, 5;.5 5;; kPa structure, geology
8 |3| 2| tests 4 £le ,§§ colour secondary and minor components .'g"g - g2
123 e S| > |8 28|58 |22888
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R S Rl T h|Fs m’a-l....' "
o Vo [CCAY A RO = ALgTF Bt Uearoed bustt
i % F‘M % ik ‘ﬁf:: lonlzre y I e )
WA lardt Lowtduo D-# Fb banls
] END - & rtppird LpR y
i -
1 - 2o | ;
sketch
%-;‘—I—'_‘___.--L:E -_-____1'- —_ '—
, QP o / 7/
\_/ v / ,/ér////
2

12-20



2>
TASMANIA DEPARTMENT OF MINES —

ENGINEERING LOG - EXCAVATION wot o

project PROPOSE ) WHOL STORE — UBSsTER &7)  location LUESTEAN JuNCTiow/

co-ordinates exposure type pit commenced l(ﬁl-ﬁ(
equipment W pit completed /¢ /n,/’(
RL logged by
excavation dimensions operator checked by
3x0.$%.}
” o hnralg
% |e| | notes [metres| 2 |E_ material |53 e
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