
1983/24. Subsurface geological investigation of cracked houses in the 
Mowbray area, Launceston 

rv.R. Moore 

Abstract 

A subsurface investigation, comprising eight auger holes 
drilled to depths of between 5.2 and 6.1 m, was undertaken in the 
Mowbray area, Launceston, where severe house cracking has been 
reported. Locally this cracking is thought to be caused by 
vibrations from blasting at a quarry approximately one kilometre 
from the houses. 

The area is underlain by highly plastic and expansive clay of 
the Tertiary Launceston Beds. The clay has a similar lithology, 
properties, and composition to clay occurring at three other locations 
in the Launceston area where house cracking has occurred during 
1982-83. Expansive soils, combined with a low soil moisture content 
to a considerable depth resulting from the drought of 1982-83, is 
offered as an alternative explanation for house cracking in the 
Mowbray area. 

INTRODUCT ION 

During the dry winter and sununers of 1982-83, the Engineering 
Geology Section of the Department of Mines was asked to undertake sub­
surface investigations at several locations in the Greater Launceston 
area, where severe exterior wall cracking of brick or concrete block 
houses has occurred. One of these areas is in the Dobson-Caswell Street 
[EQ120l57] and Clare Street areas of Mowbray [~24l541, where exterior 
wall cracking was reported on houses at 24 Dobson Street, 3 and 8 Caswell 
Street, and 25 Clare Street. The general belief by residents in this area 
is that the house cracking is caused by ground vibrations resulting from 
blasting in the Readymix quarry approximately one kilometre to the north­
east. 

The subsurface investigation was requested by J. Dempster, Mining 
Engineer, Launceston. 

INVESTIGATION PROCEDURE 

Seven holes . -ere drilled around the block enclosed by Clark, Dobson, 
Conway, and Caswell Streets (fig. 1). The eighth hole was drilled at 
25 Clare Street, 400 m to the east of Caswell Street. This hole was 
drilled on the ~ature strip close to the front fence, 16 m from the 
driveway. 

A Triefus trailer-mounted drill was used with 102 nun diameter augers. 
The holes were drilled to a depth of 6.1 m unless the drill refused to 
penetrate, as in Hole 8 which stopped at 5.2 m depth. The augers were 
withdrawn every 0.8 m and a sample collected. These samples were tested 
in the Department of Mines soil laboratory for field moisture content, 
Atterberg limits, and linear shrinkage. X-ray analysis of representative 
clay samples was also undertaken. 

LCCATlm~ AND PHYSIOGRAPHY 

Dobson, Conway, Cas\l.'ell, and Clark Streets are located on the 
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south-facing slope of a 25-30 m high terrace, on which most of the 
suburbs of r-:owbray and Vermont are built. The terrace slope overlooks the 
,\lowbray swamp, which is currently being used as the Launceston tip. 

Conway Street is near the base of the terrace slope and Dobson and 
Caswell Streets traverse down this slope to join Conway Street. A break 
in slope occurs in Dobson Street below its junction with Crawford Street. 
Here the slope increases from 3° to 10°. This break in slope can be 
traced to Caswell Street, where it occurs between houses at 8 and 10 
Caswell Street, and increases from 3 Q to 12°. 

Of the two cracked houses inspected, 24 Dobson Street and 3 Caswell 
Street are situated above this break in slope on the low sloping area, 
and are not on the steeper sections of Dobson or Caswell Street. No 
evidence for any translational or landslide movement, such as the tilting 
of retaining walls and house walls, was seen in these two houses. No 
tilting of fences or walls on the steeper sections of Dobson and Caswell 
Streets was observed from the street. No tension cracks in the ground 
were seen on the driveways, footpaths, or on the lawns on or above this 
slope. No field evidence for any translational downslope movement was 
observed in Dobson or Caswell Streets. 

The house at 25 Clare Street is 400 m east of the Dobson Street­
Caswell Street block and on the same terrace slope, but is separated from 
Caswell Street by a narrow, dry NE-SW trending valley. This house is 
situated on the upper section of the terrace on a slope of 3°. 

GEOLOGY 

All seven holes drilled around the Dobson Street-Caswell Street 
block passed through a thin surface soil layer of organic silt and/or clay 
(OL-OC) and then into inorganic clay with a high plasticity (CH). This 
clay dominates the sedimentary sequence to the 6.1 m depth drilled. 

A clay sequence was also present in Hole 8 at Clare Street, except 
between 2.5-5.2 m where thin gravel lenses or beds were mixed with the 
clay. It is thought that the drill was stopped by a thicker gravel layer 
at a depth of 5.2 m. The clay was highly plastic in all the samples tested 
and the colour varied from brown to orange to grey with red streaks. The 
clay is considered to belong to the Launceston Beds of Tertiary age 
(Longman, 1964). 

Thin layers, possibly lenses of limonite nodules as well as fine 
quartz gravel, occur within the clay. Larger pebbles, rounded quartzite 
and occasionally dolerite, were also dispersed within the clay. These 
larger pebbles appeared to form gravel beds only in Hole 8 at Clare Street. 
The only lithological correlation possible between drill holes was a 
distinctive yellow soft clay layer with fine sand occurring at the bottom 
of Holes 3 and 4 on the south side of Conway Street. 

SOIL SAHPLE TESTING RESULTS 

The results of soil laboratory tests of samples from the eight holes 
drilled at [vlO\·;bray are given in Table 1. 

All the clay samples tested ,·,rere highly plastic (fig. 2). This 
figure also shows the results of samples collected from three ot::ler 
localities in the Launceston area, where similar subsurface investigations 
were undertaken during the 1982-53 dry period. These other areas are Beach 
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Table 1. SOIL TESTING RESULTS OF DRILL SAMPLES, MOrv"BRAY 

Eole* Depth Me (%) LL PL PI LI LS ( '0) X-ray 
(m) diffraction+ 

1 1.5 30 127 28 99 0.02 25 M (strong) 

2.4 26 105 26 81 0 24 K (weak) 

3.4 23 
4.3 20 
5.2 21 
6.1 17 

Av=22.8 

2 0.6 24 
1.5 36 134 30 104 0.06 26 
2.4 33 96 27 69 0.09 23 M (moderate) 

K (weak) 

3.4 31 
4.3 28 79 25 54 0.06 20 
5.2 26 
6.1 29 78 24 54 0.09 20 M (moderate) 

K (weak) 

Av=25.G 

3 0.6 5 
1.5 34 150 32 118 0.02 28 
2.4 36 99 26 73 0.14 24 M (moderate) 

K (moderate) 

3.4 35 
4.3 32 87 25 62 0.11 22 11 (\':eak) 

K (weak) 

5.2 37 
6.1 37 81 26 55 0.16 19 

Av=30.9 

4 0.6 13 
1.5 19 
2.4 34 120 29 91 0.05 25 M (strong) 

K (moderate) 
3.4 29 71 23 48 0.13 18) K (moderate) 

) M (moderate) 

4.3 29 
5.2 33 88 24 04 0.14 22 1-1 (moderate) 

K (weak) 

6.1 37 
Av=27.7 

5 0.6 6 
1.2 36 127 31 96 0.07 25 
1.5 38 128 30 98 0.08 25 ~1 (moderate) 

K (moderate) 

2.4 21 63 24 39 0 16) ~1 (weak) 

) K (weak) 

3.4 12 
4.3 23 62 23 39 0 16 
S.2 23 
6.1 27 77 25 55 0.04 20 :>~ (moderate) 

K (:moderate) 

;"v==24.0 
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Tdb1e 1. (conClnued) 

Hole* 

6 

7 

8 

Depth 
(m) 

0.9 32 

1. 5 19 
2.4 
3.4 

33 
34 

4.3 32 
5.2 

6.1 

0.9 
1.5 

37 

34 
I\v~31. 6 

33 
27 

2.4 25 
3.4 28 

4.3 35 
5.2 28 
6.1 

0.9 
1.5 

2.4 

36 

I\v~30.3 

32 
28 

25 

3.4 20 
4.2 20 

5.2 21 
I\v~24.3 

LL 

107 

94 
95 

96 

90 

136 
114 

78 

67 

120 
121 

72 

76 

PL 

28 

27 

28 

30 

26 

27 

29 

24 

25 

PI LI 

99 0.04 

67 0.09 

68 0.13 

106 0.03 

52 0.04 

40 0.02 

92 o 

58 0.02 

51 o 

* Hole locations are: 
1 24 Dobson Street (front lawn) 
2 - 18 Dobson Street (vacant block) 
3 - Junction of Conway and Dobson Streets 
4 - Junction of Conway and Caswell Streets 
5 - 12 Caswell Street 
6 - 8 Caswell Street 
7 - Corner of Clark and Caswell Streets 
8 - 25 Clare Street 

LS (%) 

21 

20 

19 

26 

18 

16 

23 } 
) 

17} 

18 

+ M 

K 

} 

X-ray 
diffraction+ 

K (moderate) 
M (weak) 

K (moderate) 
M (moderate) 

K (weak) 
M (weak) 

K (weak) 
M (trace) 

K (moderate) 
M (weak) 
K (weak) 
M (weak) 

K (weak) 
M (weak) 

montmorillonite 
kaolinite 

~lC 

PI 
moisture content; LL 

plasticity index; LI 
liquid limit; PL = plastic limit; 
liquidity index; LS = linear shrinkage 

Holes 1-5 drilled 16 ~arch 1983 
Holes 6-8 drilled 19 April 1983 
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~oad at Legana, where severe cracking of four houses (47 to 53 Beach Road) 
~r.as occurred, and single houses at 11 )leredith Crescent and 122 Penquite 
Road, both in Launceston. The results of soil laboratory tests of the clay 
samples collected from drilling at these other locations are given in 
Tables 2, 3, and 4. 

The field moisture content for Holes 1 to 5 (drilled on 15-16 March) 
and Holes 6 to 8 (drilled on 19 April) at Mowbray are plotted on Figure 3. 
Even though Holes 1 t_o 7 reached 2. devtb of G.l [.1 in Sii-,li:.J.r clay, no 
constant moisture level was reached. 

For each of these drill holes the field moisture content, the plastic 
index range, and the linear shrinkage of the samples collected are plotted 
in Figure 5. Similar figures are plotted for Beach Road, Legana (fig. 6), 
11 r'leredith Crescent (fig. 7), and 122 Penquite Road (fig. 8). 

It had been planned to monitor the moisture content of the clay at 
Beach Road, L~gana, by drilling another series of holes close to the 
original holes after the anticipated winter rains in 1982. As little rain 
fell in the winter of 1982, these holes were not drilled until May 1983, 
when a series of shallow hand-augered holes were drilled to refusal depth. 
The Triefus drill was not used because of the difficulty of access and the 
unavoidable mess that deeper drilling creates. Although not conclusive, 
the results from these holes (fig. 4) indicate that moisture contents in 
the clay were higher after the autumn rains had eased the drought of 1982-83. 
If a normal winter rainfall occurs in 1983, it is hoped that a series of 
deep holes will be drilled at Beach Road and the field moisture content 
of the clay tested. Similar higher moisture contents were obtained from 
shallow holes dug at Penquite Road in March 1983 (fig. 8), twelve months 
after initial testing at this locality. 

The field moisture contents vary between each hole at each location 
(Tables 1-4) and it is difficult to make comparisons of the moisture content 
between different locations over any length of time. In general, all the 
clay samples tested from the holes drilled at the four locations in 
Launceston during 1982 and 1983 appear to have a low average moisture 
content (Table 5). This low average field moisture content is thought to 
reflect the lack of rain during 1982-83 and the depth to which the drying 
of the clay occurred during this dry period. 

All the clay samples tested from the Mowbray area are highly plastic. 
They have very high liquid limits ranging from 76-150, with plastic limits 
between 24 and 32. The plasticity index range (51-lIB) of all the samples 
is wide. The Atterb2rg limits of the r.10wbray clay samples cover a wider 
range than the other highly plastic clays at Beach Road, Meredith Crescent, 
and Penquite Road. 

The linear shrinkage was also very high in the Mowbray clay, with a 
range of 16-28% and an average of 21.3% for the 27 samples tested. 

All of the 18 samples X-ray analysed for clay mineral composition 
showed that the highly expansive montmorillonite and less expansive 
kaolinite families were present. Montmorillonite was strong or dominant 
in two samples, in nine its presence was moderate, and in six weak. In 
only one sample was montmorillonite present as only a trace. 

The Beach Road clay 1:as a similar range of linear shrinkages to the 
i-Iot . ."bray cla:l, '>'lith a runge of 19-24% and an average 20.7% for the eight 
s3mples tested. At :\:eredith Crescent t:-te clay ':-las a linear shrink.age range 
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£rOQ 13-2 3:=:'- v-"i th an average 17.696 for t:ie 12 samples tested. At Penquite 
Road the clay has a 17-20"6 linear shrinkage range with an average of 18.7 96 

fer tte three samples tested. 

X-ray analysis of the clay from these three localities showed that 
the montmorillonite and kaolinite families were present in similar proportions 
to the Mowbray clay. 

Based on the physical appearance and the soil laboratory test results, 
the clays drilled in the Dobson Street-Caswell Street block and at Clare 
Street are similar in lithology and have similar properties to clay at 
Legana, neredith Crescent, and Penquite Road. All four localities have 
very similar subsurface geology and are underlain by clay of the Launceston 
Beds, these clays being highly plastic and expansive. 

INVESTIGATION RESULTS 

(1) The investigation drilling showed that all four locations are 
underlain by expansive soils and that no constant moisture 
content level was reached by the drilling. 

(2) All four locations experienced severe house cracking during 
1982-83, a period of exceptionally low rainfall in the Launceston 
area. 

(3) Three of these localities (Meredith Crescent, Beach Road, and 
the southern half of Dobson-Caswell Streets and Clare Street) 
are on slopes above 10°. Monitoring of slope movement has only 
been undertaken at Beach Road, and no movement (either vertical 
or horizontal) has occurred since the houses were surveyed in 
February 1983. Some movement had occurred in January 1983, 
cracking glass slide monitors. 

No downslope translational movement has been observed at either 
of these three localities, and landslide movement does not appear 
to be the explanation for house cracking. 

(4) Indirect evidence of vertical movement from soil shrinkage has 
been observed on one or more of the houses that are cracked at 
all four localities. 

CONCLUSIONS 

(1) Given that 1982-83 were very dry years and that the soil 
moisture became very low to a considerable depth in these 
highly plastic and expansive clays, excessive soil shrinkage 
vlOuld appear to be the most likely common cause of house 
cracking in all four areas. 

(2) Soil shrinkage because of the highly plastic and expansive clay 
beneath the Dobson street-Caswell Street block and at Clare 
Street is an alternative explanation for the house cracking 
reported in this area, rather than vibrations caused by the 
blasting from the Readj~ix quarry one kilometre to the north­
eQst. 

RECO~>''...\lEN;)AT 101'\5 

It is reccITL:nended that S0r:te of tile holes in the Dobson Street-



Cas1..,."ell street and Clare Street areas be redrilled to the same depth as 
previously drilled, and that the moisture content be remeasured after a 
normal winter rainfall has been experienced. House cracking should be 
monitored as at Beach Road, Legana. 

ACKNOWLEDGE~lENTS 

Drilling was carried out by B.E. Cox and soil laboratory testing of 
all areas was done by R.N. Woolley. Houses in Beach Road, Legana, were 
surveyed by G. Benn, and monitoring of these houses has been carried out 
every two months by J. Mackey and A. Geddes. 

REFERENCE 

LONG~~N, M.J. 1964. Geological atlas one mile series. Sheet 39 (83158). 
Launceston. Department of Nines, Tasmania. 

[5 July 1983J 

24-9 



o 

2 

3 I 

E I 

X 

"" 
/ 

/ 
0.4 / 

'" I 
Cl ~ X , , 

5 I , 
. , 

0 • x 
Holes 1-5 I 

"'- I 
Drilled 16th March 1983 "-

I 
7 I 

0 x 
0 10 20 30 40 

Moisture content ("!o) 

0 

~. 

2 

x_____... /f 

'----x , 

\® 
, 

3 
, 

E ® ' (2) 0,: X 

"" "/'0 c. 4 
'" Cl 

x~ 
5 all/ x 

Holes 6-8 ' .... ,,/ 
Drilled 19th April 1983 

6 x "0 

0 10 20 30 40 

Moisture content ("!o) 

Fi gure 3. .'!ea~ured field moisture contents, ;v!ol,/bray 

I'll( 5cm 

24-18 



Moisture Content 'I, 

0 10 20 30 40 50 10 20 30 40 50 
0 

2 l,,,,,,, 
:g3 
.c 
"-
~ 4 

5 

6 

53 Beac h Road 51 Beach Road 

7 

0 10 20 30 40 50 10 20 30 40 50 

Moisture Content 'I, 
0 10 20 30 40 50 10 20 30 40 50 

0 

Borehole } 20/5/83 
beneath house 

2 

:g3 
.c 
"-
~ 4 

5 

6 

49 Beach Road 47 Beach Road 

7 

0 10 20 30 40 50 10 20 30 40 50 

F i gu re 4. :vleas~re,--;" ~ie 10 moisture contents, Beach Road, ~,egana 

'OlE 
5cm .. , :24-11 



---

Scm 

10401Slvr. (onl .. "1 aod lineor SfI".,llog. ("'") 1040'51u •• Cont.nt and l,nt'o' Sh,,".og. ( "I.) 

•• r---"~r---',.c--ClOT---C'r·--~5Or---'''0--c''T---"''r---"''r---~TO---r----r---;r-, .·r-__ ""r--c"'~ __ CX>T-__ ""'T-__ "5Or-__ '''0--C''T-__ C''r-__ '''0--C'TOO:-__ r-__ '-__ -'--' 

f / 
]1 

I 
< f " ~, I 
, 

o ( 

• ~ ,. Xl '" 50 .. ,. .. .. "" '" 
,,. " . • ~ ,. X> '" SO .. ,. .. .. "" '" 

,,. ,X> 
Plo~IIC'ty Ind •• PlaStlelty In(l,u 

N !!QbL! 24 Dobson SI , Mowbray .!iQhU 18 Dobson St, Mowbray 

" , .... 
N 

,",o,stu,. Cont."! .~ lont'o' S""n~oglt ("to, Mo,Slu,. Conttnt ."" Lln"a' Sh"n.og. ("f.' 

• " '" lO '" 50 .. ,. .. .. ~ • " '" X> '" 50 .. ,. .. .. ~ • • 

f 'so 
I 

r I' 
/ ! ) , ]1 I 

< , < ~ 
" / " ~, 

f 
~, \ 

0 , , \ , 
• d 

• " 20 X> '" 50 .. ,. .. .. "" '" "" " . • " 20 X> '" 50 .. ,. .. .. '00 ,~ 00 ,X> 
PlostlClty I"d.- PlostlClty I"d .. 

Figure 5. !!21U Conway St . opposite Dobson SI ~ Conway SI. opposite Caswell St . 

§-

" /) 



• • • • Jl 

MO.II .... Conllt,., 1 aod l,,.,,.o . Sh l ln ~ oll . ( 'I. ) Mo'SI .... Cont",.,! on<:! Unlto. ShtlnkQg, ('/.J , 
" 10 " .. 50 .. " .. 90 "XI , 

" 10 " " 50 .. " 80 90 "XI , , 
Q 

P 
/ 

( t 
]1 I !) I 

• I • I 
~ , , ~ , 

I ~ 
I \ \ , • • / 

, 
" 10 " .. 50 .. " .. 90 "XI '" '" >3, , 

" 10 " .. 50 .. '" .. 90 '00 'XI '" >3, 
Plastlelty InOf-' PlastIC,ty Iflo", 

HOLE 5 12 Caswell St, Mowbray HOLE 6 8 Caswell 51 . Mowbray 

IV .. 
I MOISI .... CO" '.I'II Oml lonlto. 5h",., "' 0..,. ("I.) "'O,SII,I'" Conl."" and l,neo. 51'1""' ''' 0\1' (',.) 

>-' , 
" 10 30 " 50 .. " " 90 '00 , " 10 30 " 50 .. 70 " 90 '00 W , , 

/,7 I' / 

/ ~ 
/ j :1 ! ) I \ ! ) 

• r 

< 
< 

" ~, I 
~ , I 

• 
I 
I 

, ! 

, , 
" 10 " .. 50 .. '" .. 90 '00 ' XI '" '" 

, 
" 10 " .. 50 .. '" .. 90 '00 'XI '" '" 

Plast."ty In(a . PtoS"Clly Ind • • 

.!!.Q.b.L1 ' Casw.1I Sf, Mowbray !!Qhll 25 Clor. St. Mowbray 

Figure 5. Soil tes t ing results of d r ill samples , Mowbray (for l egend see page 19) 

I~ Scm G5 ~I 

~ 



'" '" I .... 
'" 

.. 

. ...,...----

Mo,stu •• Cont.nt and l,n,o, S""".091 ("4) 

•• r-__ ~'.~-C2~·~-C"~ __ C<~· __ ~"~ __ "~ __ C"r-__ ~"~ __ "":--C'~00:-__ r-__ -r __ -'--, 

• ,. 

• ~ • 

• ,. 

• , 
f~Pr--,.,--,,~,,---------------------~ 
/ 
/ 
/ 
j 

IIISIBl 

2. Xl <. ,. EO .. .. 100 no 
Ptasl'("-r: Ind ... 

Rudd , 53 Beach Rd , Legana 

Mo,stu .. Conl.nl and l,n .. o • S" fln k09 1 f·l.) 

2. ,. <. ,. .. ,. .. .. '00 ,. 
y ."". 

-:;t )01)181 

)~ 

lB I51 B2 

2. '" 
,. EO '" .. .. 100 110 

Plo s"c,ly Ind ... 

HOLE 3 49 Beach Rd . , Legana 

" . ,,. 

". '10 

Scm 

Mo,s t" ... Cont .. nt and Lon .. o. S""n.09" f"4' 

.·r-__ C~~-C2~·~-C"~ __ C<~· __ ~"~ __ "~ __ C"~ __ ~"~ __ "":--C'~00:-__ r-__ -r __ -'--, 

, 

• '10 
Plost,(,ty Ind • • 

McCabe . 51 Beac h Rd . . Legana 

MO,Slu., Conl .. nl and l.n .. o. Sh"n .09" ('I.) 

•• r-__ ~~~-C2,·~-C,.~ __ C"'r-__ ~,.:-__ .. ~ __ C,.r-__ ~ .. ~ __ " .. :--C';00:-__ r-__ -r __ -,--, 

"l! " ' SIBl 

• .. 2 • Xl <. .. 100 no ,,. ,,. 
Brain . 47 Beach Rd . . Legana 

Figure 6. Soil testing results of drill samples , Beach Road , Legana (for legend see page 19) 

• 
/. 

" 

C' Co 



Table 2. SOIL TESTING RESt./LTS OF DRILL SAMPLES, BEACH ROAD, LEDA,'VA 

Hole* Depth ~lC (%) LL PL PI LI LS (%) X-ray 
(m) diffraction+ 

1 1.5 28 
1.8 36 95 25 70 0.04 19 K, Mea 
2.4 34 116 25 91 0.03 24 
3.4 29 
4.3 28 113 28 83 0.01 22 !'-'lCa, K 
5.2 17 

Av=28.7 

2 0.6 20 100 
2.4 20 58 
2.7 22 80 26 54 0 17 K, MNa 
3.4 19 31 
4.3 24 49 
5.2 27 52 K, MNa 
7.0 46 124 27 97 0.2 23 MNa, K 

Av=25.4 

3 0.9 25 
1.8 35 101 26 75 0.12 20 MNa, K 
2.4 38 
3.4 35 
4.3 26 67 
5.2 30 
7.0 30 98 23 75 0.09 21 MCa, K 

Av=31. 3 

4 0.6 35 142 
1.5 34 153 
1.8 24 94 20 74 0.05 20 K, Mea 
2.4 19 81 
3.4 16 60 

Av=25.6 

* Hole locations were: + Mea calcium montmorillonite 
MNa sodium montmorillonite 

Hole 1 53 Beach Road K kaolinite 

2 - 51 Beach Road 

3 - 49 Beach Road 
4 - 47 Beach Road 

Me moisture content; LL liquid limiti PL = plastic limit; 

PI plasticity index; LI liquidity indexi LS = linear shrinkage. 

Holes drilled on 18 and 19 May 1982 
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Table 3. SOIL TESTING RESULTS OF DRILL S.Alv1PLES, 11 MEREDITH CRESCENT, 
LAUNCESTON 

Hole* Depth MC (%) LL PL PI LI LS (%) X-ray 
(m) diffraction+ 

1 0.9 24 104 30 74 0 23 
1.5 20 76 20 
2.4 17 46 13 K (weak) 

M (trace) 
3.3 17 46 13) K (weak) 

) M (weak) 
4.3 14 56 16 ) K (weak) 

) M (weak) 
5.0 17 51 13 

Av=18.1 

2 0.9 25 89 29 60 0 21 ) K (very weak) 
) M (very weak) 

2.4 29 63 25 38 19) K (moderate) 
) M (very weak) 

Av=27 .0 

3 0.6 32 97 30 67 0.03 23 ) K (weak) 
) M (very weak) 

1.2 27 80 20) K (weak) 
) M (weak) 

1.8 16 52 14 
2.4 19 55 24 31 16 K (weak) 

M (trace) 
Av=23.5 

* The hole locations and types of drill were: 

Hole 1 - proline auger hole, front lawn 
·2 - hand auger hole, rear lawn 
3 - hand auger hole, side of house 

+ K kaolinite 
M montmorillonite 

MC moisture contenti LL liquid limit; PL = plastic limit; 
PI plasticity index; LI liquidity index; LS = linear shrinkage 

Holes drilled on 16 and 17 February 1983 



Telul" 4. SOIL TESTING RESULTS OF DRILL SAMPLES, 122 PENQUITE ROAD, LAUNCESTON 

HoLe'" Depth 
1m) 

Moisture 
content 

( " ) 

- -----~-----~----~~~ 

1.7 

2.6 

3.5 

28 

25 

31 
Av ~ 28 

Liquid 
limit 

79 

70 

72 

Plastic 
limit 

24 

21 

28 

Plasticity 
index 

55 

49 

44 

* flu le drilled on rear lawn, south-west corner of house, on 2 Mclrch 1983. 

'i'db il' :;. AVERAC;E MOISTURE CONTENTS OF SAMPLES 
~---------~~~~~~~-~~~~~-~~-~-~~~~~~~~ 

Ddte drilled Location 

2. 3.]982 122 Penquite Road 

18-L9. 5.1~82 

10-l7. 2.1983 

1G. 3.1:.>83 

1'). 4.1983 

47-53 Beach Road, Legana 

11 Meredith Crescent 

Mowbray 

Mowbray 

No. of holes Depth 
drilled 1m) 

1 0-3.5 

4 0-7.0 

3 0-5.0 

5 0-6.1 

3 0-6.1 

Line<lr 

shrinkage 
I ~) 

19 

20 

17 

X-ray diffrJction 

Kaolinite>Montmorill­
onite>Quartz~Gibbsite 

Kaolinite>Montmorill­
onite>Quartz~Gibbsite 

Average field moisture 
content 1%) 

-------_. 

28 

34 

23 

26 

29 

--._-----
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Figure 8. 

MOisture Content and Linear Shrinkage (0/0) 

10 20 30 40 50 60 70 BO 90 100 

~ 30/3/83 

~ 

~ ?I 
j 

~3/B2 

10 20 30 40 50 60 70 80 90 100 110 120 

Plasticity Indeox 

Soil testing results of drill samples, 122 Penquite Road, 
Launceston 

• • 

®~----~® 

0-------0 

~egend for Figures 5-8 

Plasticity Index Range 

} 

Field MOisture Content 

( Dates as indicated) 

Liquid limit 

(Meredith Cres) 

Linear shrinkage 

24-19 

Scm 

19/28 

130 

--I 



APP ENDIX 1 
TASMANIA DEPARTMENT DF MINES 

EXP.LANATIOr.SHEET FOR ENGINEERING LOGS 

Borehole and excavation log scm 

Penetration 

123 

Water Not .. -samples and tests 

U50 Undisturbed sample. 
22 Jan, 80 Water Ilvel 50mm diameter. 

on date shown. D Disturbed sample. 
Water inflow. N Standard penetrometer 

.. , 
Material classification 

Based on Unified Snil 
Classification System. 
In Graphic Log mlterials are 
represented by clelf cDntrastin~ I 

No rll~ist.nC' 
ranglOg to 

__ refusal 
Water outflow. 

blow count for 300mm. 
symbols conSistent fDr each proJect. 

Moisture content 

D Dry, looks and fe.1 dry. 

M Moist. 00 fr .. water on hind 
when remoulding. 

W Wet. free wat,r on hind 
when remoulding. 

LL liquid limit. 

PL P1astic limit. 

PI Plasticity Index. 

'~. M > Pl - Moist. moisture content 
great.r than the plastic limit. 

Cored borehole log 

Case - lift 

III Casing used. 

H Barrel withdrawn. 

Ruid loss 

No loss 

50% 10 .. 

100% 10 ... 

N° SPT + sampl •. 

Consistlncy 
hand penetrometer 

IkP.) 
VS Vlry soh. oe 25 

S Soh. 25 - 50 

F Firm. 50 - 100 

St Stiff. 100-200 

VSt Vlry stiff. 200 - 400 

H Hard. > 400 

Fb Fri.bll. 

NotllS: X on log is test result 

- is range of results. 

LuIIORS 

Lugeon units (IJL) are a measure 
of rock mass permeability. For 
a 46 to 74mm dilmeter borehole 
1 Lu,eon is define4 as a rate of 
loss of 1 litre per metre per minute. 
1 lugeon is roughly equivalent to 
a plrmel~ility of 1 X l 0 · 4 mm I sec. 

We.thering Strlnllh point load strength 

Fr 

SW 

HW 

FYN 

Fresh. 

Sl i ~ht ly we.thered. 

Hi~hly wuther.d. 

Extremely w .. th .... d. 

index " ... (MPa) 

EL Extremlly low. oe 0·03 

VL Vlry low. 0·03 - 0·1 

L Low. 0 '1 - 0·3 

M Medium. 0·3 - 1 

H Hi~h 1 - 3 

VH Vlry hi~h . 3 - 10 

EH Extremely high. > 10 

Notl: X on log is test result. 

24 - 20 

Density index 
% 

VL Very loose. 0-15 

L loose. 15 - 35 

MO Medium dense. 35 - 65 

D Dense. 65 - 85 

VO Very Dense 85 - 100 

Graphic log 

No core. 

Rock substances represented 
by clear. contrasting symbols 
consistent for each project. 

Significant defects shown graphically. 

Joint. 

Sheared lone. 

Crushed seam. 

Infill seam. 

Extremely weathered seam. 



5cm .-1 
TASMANIA DEPARTMENT OF MINES b(lr.hol. no. 1 

ENGINEERING LOG - BOREHOLE shett 1 of 1 

project Cracked houses , Mowbray area location 24 Dobson St reet , Mowbray 

co-ordinates EQ1l8156 drill type Triefus hole commenced 1 5 March 1983 
drill method Auger hole completed 15 March 1983 

R.L. 22 m drilled by B. Cox 
inclination vertical drill fluid None logged bV W.R.M . 
bearing checked by A.T.M. 

.§ • hInd 
e • penetr-

"§ t: notltl mltrl. E . 2 mlterial /;~ 
;; o ~ .'~l u e e ·- omet.r 

~ . samples. " soil type. plasticity or particle characteristics. ~ :€ .~ .~ kP, structure, geology 
~ ~- '" 'li~ ;;;: ~ ~ 
~ tests -' Q. ~ ~~ colour, secondary ,nd minor components. ~~ 

• ~8 
cC 000 

"" 
u 6- ~ o. .no<;>oc 

'" ~ "~ 
..... ...,_ ...... 

r-- OH ORGANIC CLAY , dark grey , medium t o M GARDEN 

- high plasticity, roots and o rganic TOPSOIL 

- matter. 
OJ '" , 
" 6LL127 0 , brown with white flecks , high , " "PL28 

CH CLAY, D H CLAY -
I 

, , - plast i city, with nodules to • SUBSOIL 
D - Fb 

'-- CH CLAY, brown with white flecks , high Fb 

2_ - plasticity with rounded quartzite 
f-- pebbles up t o 30 rom diameter I BROWN CLAY -

D f-- I I, r 
f-- ' I , OF 
f-- M St 

! , 
f--

3 LAUNCESTON _ 
>10% pebbles, ,limonite and quartzite ,I, 

D r-- , 
i I f--

I' ""1 BEDS , , 
I ! f-- , 

I 
d 

f-- 1'1 
with gravel >10% quartzite and .oJ -

D f-- angular dole~ite, 10 20 mm diamete F 
. , , , 

f--
to , , 

r-- ! , 
f-- , 

D 
5_ r-- 1.1 -

f-- f--
r-- rubbly appearance with brown mica , St , 

r- >20% gravel. 

6_ 
I--

I D r-- -
I , 

HOLE STCPPED AT REQU IRED DEPTH, 6 .1 n , 
-

, I -

I ' 

, 
- , , -

, I 
I 

I ' --

, 

J 
- 1 

~ 
24 - 21 



r 

TASMANIA DEPARTMENT OF MINES 
5cm bor,hol. no. ? 

ENGINEERING LOG - BOREHOLe sheet 1 of 1 

project Cracked houses , Mo wbray area lotation 18 Dobson Street ! 
co -ordinal.s EQ1l8156 drill type Triefus hoi. commenced 16 March 1983 

drill method Auger hole completed 16 March 1983 
R.l . 20 m drilled by B. Cox 
inclination vertical drill fluid None logged by W.R.M. 
bearing checked by A.T.M. 

• 

jf I g:'~~r-
•• 

Il notltS Imllros ~ mlterial "5 

I~ 
-" ii :11 

.. samples. u soil type : plasticity or particl. characteristics. kP, structure, geology :; ~ :E 
~ tests -! Q. ~ colour. secondary and minor components. 000 

W .... <::>oc:,,~ 
123 '" ~ ~ "' .... - ..... 

f8 I ~ii 
SI LT with c;r~~~!~;~lay & r oot CULTIVATED 

OL 
. ~-~~ g ~ ~i °P~bbl~s""m;"r . D F TOPSOIL 

0 s -qu';'rt: . te up to 40 mm 

I ~ I ~ 1 
I-- ICLAY, dark brown with white flecks 

! i; ~ CH V , 

and mottled o r ange-red streaks. SUBSOIL -M II , 
f- Some roots. Highly plastic . St , 

D I--
, 

f- iCLAY , orange , high plastic ity . M St 
f- • , CH !uniforrn texture. , 

1 1,1 
-

jj f- ' I 

I-- I '! ' ORANGE CLAY 
I i f- I 

f- OF , 
I -

D f- . l ILAU I , f- I I 

~ti§ 
f- , 

ISEDS 
d 

I-- V , I -D D St , • I--
r-- ! • 
f- I - I , 

D I II -
I-- I! • 
I-- :: 

~Z~~ l-- 1 ! 
l--, 

IJ • -
IHOLE STOPPED AT REQUIRED DEPTH , 6.1 IT 

I 

I : 
- , : -

I 

I , - --
I. i - ; : 
I·, , 

24 - 22 



TASMANIA DEPARTMENT DF MINES 
1"11( 

Scm 
b(lrehole no. 3 

ENGINEERING LOG - BOREHOLE sheet 1 of 1 

" project Cracke d houses , Mowbray area location Junction of Conway and Dobson St reets 

co -ordinates EQ1l8167 drill type Triefus hole commenced 16 March 1983 
drill method Auger hole completed 16 Mar ch 1983 

R.L 10 m drilled by B. Cox 
inclination vert i cal drill fluid None logged by W. R. M. 
bearing checked by II . T . M. 

e 

1} 
hInd 

. ~ 

II notltl Imltr •• ~ 

:1 
mlterill 

fH 
I ~;;;~i~; 

I~ 
... .. samples, u soil type: plasticity or particle characteristics. kP, structure. geolopv • ~ :E 

~ tests ...J .. ~ colour. s.condary and minor components. ...,eggg 
I " J 

oi • "' ... - "' .... ~ 

- OL IULYdnic SILT liND CLIIY , dark g r ey - TOPSOIL -:- OH IULYdI' matter and roots . 
, ' D , 

- ICLIIY with low % silt and i ronstone , 

~ 
CLIIY 

1 Inodules . Grey , highly plastic . : ' -
CH IRoots pre s ent. D H , SUBSO I L 

I ~ I ~ --0 - , 

I ~ I ~ - ICLAY with i r ons t one nodules a nd 
0 

- ,.,h; ~O quar t z and travertine gra ins . BROWN CLIIY 

I ;;~d I ", ,4 colour , dark brown , I' • -
I I grey 

I-- r ed . I 
D 

I--
, 

I ; I-- ICLIIY , brown with occasiona l pebble s . I: 
I--

0 

I • -

D I-- I I i , 

I-- [CLAY, orange with i ronst one nodul e s . 
, 

M St • 
A 

I-- CH I ~ 1 i .• A~~T nA 

! 

D "- IClay wit h f i ne sand <10% I I , IGREY liND 

Iii 
>-- I--- • , I An'''r~ >-- F I 

" 
I---

IClay , 
I 

: ICLAY orange - gray , mottled -D >-- , I , 

11 LL8 1 I--- , 

PL21 >--
Ii D r 

I--- ISand >10% 
I. -

I I 
IHOLE STOPPED liT REQUIRED DEPTH , 6 . 1 m , 

, 

- I -

I: -I, - -

I: 

! -
, 

-
: I 

24 - 23 



r= 

5cm 
TASMANIA DEPARTMENT DF MINES btl(,hol, no. 4 

ENGINEERING LOG - BOREHOLE sheet 1 of 1 

project Cracked houses , Mowbray area 
IOCltion Junction of Conway and Caswell Streets 

tD·ordinates EQ1l9156 drill type Triefus hoi. commenc.d 16 March 1983 
drill method Auger hoi. completed 16 Mar ch 1983 

R.l. 10 m drilled by B. Cox 
inclination vertical drill fluid None logged by W.R . M. 
beating - checked by A.T.M . 

.. 

ri 
hond 

. 2 

II notllS mil, .. mlterial I ~meter ~ i~ 
~ 

II fit 
.., 

sampl.s, u soil type: plasticity or partiel. characteristics. kP, structure, geolollY • :c w tests ~ 

colour. secondary and minor components. ~ ..J .. e 000 
... ooCOO ", oi .:: ~ .... "'_ ....... 

'" SILT black with nodular clay 
~ Poorly graded and friable . D Fb PROBABLY 

1:-:: 
OL , 

INTRODUCED ) , D 

~ ~ t 
ICLAY wi th minor sand, limonite MIXTURE OF 

1_ CH nodules, bricks & gravel. Clay dark 
, 

,.." v SUBSOIL-• . ·c·. I~ high t o medium plasticity . D H & FILL 
D ~ 

I~Ld'~ - small r ounded quartz pebbles 

, ILLi2c >-- ICLAY, brown-orange, high plasticity, 
PL29 limonite nodules. M V • , 2_ >-- St 

, -
i >-- I CLAY 

D CH I >-- I-- , , 
>-- OF 

LL78 , f- • 
I ; IClay , grey- brown F I' 

-
D I-- I i THE 

Ii -f- I-- I 
I--

I , f- St • , 
I: -

D f- I-- , 

Ii 
LL88 f- IBEDS · 

I--
PL28 f- F • 

D 5 I-- -

I >- CH IClay wi t h minor sand . Clay o r ange . M Is • ~ 

I I I >- Isand fine, well - graded , <10% 

II, , >- l,-uLLeld'-~b with 5.2 - 6 .1 m BH3 
D 

~ REACHED REQUIRED DEPTH , 6 .1 m 

i 
, 

I. 
I i I , 

, 
-
· 

h 
-
• 

24 - 24 



TASMANIA DEPARTMENT OF MINES 
5cm 

I- bClr,hol. no. 5 

ENGI NEERING LOG - BOR EHOLE sh." t 1 of 1 

project Cracked houses, Mowbray area location 12 Caswell Street 

co-ordin al. s EQ1l9157 drill type Triefus hole commenced 16 March 1983 
drill method Auger hole completed 16 March 1983 

R.l. 18 m drilled bV B. Co x 
inclinatio n vertical drill fluid None logged by W.R.M . 
bearing - checked by A. T.M . 

ii 
hand 

.~ II not". Imll ... 0 

if 
material 

-It 
I :~~~~r-

~ 
.. 

;; SlmpllS. u soil type: plasticity or particle charlcteristics. kP, structu re, geolopv 
~ ~ :E 

tlSts ~ colour, second.ry Ind minor compon.nts. ~ -< Q. • ...... gg8 
III '" .:: lO ... ""_ .... 

I~ [S-ILT , organic with gravel . Silt 
I'::' 

I ~ruw", friable. Organic content low . D Pb , TOPSOIL 
: - I) 1-- nQhh 1 QO ", _ .,,, mm 

i I-- CH ICLAY, brown with plant roots. • D 
I_ I-- D H , CLAY 

I--
IC1ay , 

SUBSOIL 

I ~ 
I-- pebbles and ironstone nodules . • 

I ~ 
F= ICLAY with gravel. Clay light brown I ~ I-- GRAVEL BEDS 2_ 
I-- 1~~;~:L~~~1 v s,nall quartz pebbles , & PEBBLES -3D ltU.1+ pebbles and iron- D Pb I 

D I-- I ~cun" I, ' 

-- I ! ' SI LT HORI ZON 
! ML CLAY. Clay yellow- brown . Silt -v 

3_ I--
.".'m'.~~ 30- 40 \ visually IN -

: 1) I~~ 
~LAY ' ILT . Ii , 

"-
Silt estimated 50\ 

IBEDS -I", on, lly . 
I LL63 

4 ~ 
I-~ 

ICH 
, 

IPL28 - -
D 

~ 

~ 

I-- ~L~~ with ' mino r silt and 
I-- ID IPb I' 
I-- CLAY 

D " <--lay brown with -I c-u some grey. I 
[Silt <10\ I WI TH 

I-- Ii 
LL77 

IcLAY AND SILT. I PL25 I-- Silt >10\ . SILT 

~ 
I-- 1M 

D -

I I 
~nT'.~n TO REQUIRED DEPTH 6.1 m. 

, 
, , 

I - I , ' -
, I I 

I: I : 

I I - -

Ii I; 
I , I 

-- I ' 

~ 
24 - 25 



TASMANIA DEPARTMENT OF MINES 5cm bllrenole no. 6 

ENGINEERING LOG - BOREHO[E shett 1 of 1 

project Cracked houses , r-1owbray area location 8 Caswell Street 

co-ordinates EQ120157 drill type Triefus hole comm.nced 19 April 1983 
drill method Auger hole co mpleted 19 April 1983 

R.l. 21 m drilled by B. Cox 
inclination vert i cal drill fluid None IOi9.d by W.R . M. 
bearing - checked by A.T.M . 

e . hind 

.~ 
e • penetr-

notllt. mltr .. Q .• mlteri,1 !';~ i .... -" ~:g .e e ·_ ometer 
~ . samples. u lCIil type: plasticity or p.rticl. chlr.ct.tislies. _0 

·i ·~ kP, structure, geology c ~- :E ~[ .; :: :. ~ ; tests ~ 

il- colour. slCondery .nd minor compon.nts. " ~ ..J .. "M 

~8 
ee 0 00 • ...ococ .; • :.. u 8-l: ........ - ....... III ~ 

ILL1 27 f-- CLAY , o range with travertine white V TOPSOIL 
~L29 I-- CH flecks and irons t one nodules . M • REMOVED FROM tF I I-- I FOOTPATH 

D f--1 _ I-- CLAY with irons t one nodules, gravel SUBSOIL 

I I ~ '" I-- & silt. Quartzite pebbles up to D H I B HORIZON Ii§ D I-- 20 mm. , 
z I--
~L94 f--

CLAY, grey with some red mottling . -
PL27 2 _ No pebbles . Uniform texture , • CLAY OF 

I-- V -

IJ f-- M tf "1 
I--

, 

f--
CH LAUNCESTON 

~L95 
f--

3 - I-- • -
D f-- Clay - dominantly orange BEDS 

I f-- I 
" I-- I 

I-- ' I 

I 
, 

4 _ I-- , I I 
D I--

Clay - grey-red 
f--

I-- tF 
I , 

I -~L96 f-- I 
! 

PL28 f-- ; 
5 - I-- V -

D f-- Clay - or a nge ~ i 

, I , , 
f-- V 

, 

i J:,L90 
f-- I • bL27 tf 
I--

I 
D 6 - f-- -

I 

DRI LLED TO REQUIRED DEPTH , 6 .1 m 

- I -, 
i I -

I 
. 

! 
- -l 

1 I 

: I - 1 
: 

k , I 

~ 
24 - 26 



.. 

5cm 
TASMANIA DEPARTMENT OF MINES bl'lf,hol. no. 7 

ENGINEERING LOG - BOREHOLE sheet 1 of 1 

pro ject Cracked houses , Nowbray area IOCition 1 Caswell Street 

co-ordinates EQ121157 

R.l. 25 m 

incl in ation vertical 
bearing 

LT.1 '" 

i PL30 

D 
1 

i ~ 
I " 

LL1l4 

11f u 

12 

2 

I: D 

drill type Triefus hoi. commenced 19 April 1983 
drill method Auger hole completed 19 April 1983 

drill fluid None 

mlterial 
soil type: plasticity or particle charact.ristics. 

colour, secondary and minor components . 

_ CLAY with sand. Sand <10% . 

drilled by 
togged by 
checked by 

- _~~ Clay o range with few ironstone V 
'J..I" nodules. D ~tf 

--- Sand quartz, fine I 
-- ~-~-~--------~ CLAY, grey- orange mottled colour . 

-
-::-

~ 
:H 

CLAY with pebbles. 
Clay grey- orange , mottled. 
Pebbles of quartzite up t o 40 mm 

H 

B. Cox 
W.R.M. 
A.T . M. 

I 

i I. 
I i I 

, . 
structure, geology 

SURFACE 

CLAY 

HORIZON 

~ 

:::!::: 

I' · 
I i f--+-, I I, 
1'1 PEBBLE 

i • HORIZON 
Pebbles more frequent, 5 mrn- 50 mrn H I' 

-

Ii 
Ii D 

3 - =:!:: 
~ 

M I 

'---- I; I ! I 1-----1 ,-- I" 
-

: I -4 __ 

D -
-

= 5 ::::-
-
.:..:..:.:. 
-'=-' 

-
D 6 _.:::.:.. 

, 

-

I 
-

Ironstone nodules and pebbles and 
travertine flecks. 

'CLAY with fine gravel . 
Clay orange 
iG>avc!, small pebbles 1-5 mm, .r,oun':!ecl l 

HOLE DRILLED TO REQUIRED DEPTH , 6 .1 m 

24 - 2 7 

VS . ,! 
II! I 

I I! I 

I 

- SOFT 
~ I ! 

S I CLAY 
I , • 

_ i' I, WITH 

V ~ ' GRAVEL 

S II' IHORIZONS 

-

-

-

-

-



Scm 
"I TASMANIA DEPARTMENT OF MINES btlr.hol. no. 8 

ENGINEERING LOG - BOREHOLE sheet 1 of 1 

project Cracked houses, Mowbr ay area IOCIlion 25 Clare Stree t 

co -ordinates EQl24154 drill type Triefus hole commenc!!d 20 April 1983 
drill method Auger hole completed 20 April 1983 

R.l. 25 m drilled by B. Cox 
inclination vertical drill fluid None logged by W.R . M. 
bearing checked by A.T.M. 

• ,i :~i:~'-. ~ 

I 
notftl mil, .. ~ mlt.riel 

~ I~ I fit samples. u soil type: plasticity or particl. chlfltllristics, if structure. geology • ~ '" w tests ~ colour. secondary and minor components. _22 2 ~ 
~ it ~ 

III ~ ~ So N~ ' 

- CL~Y , dark brown, organic matter 
TOPSOIL - and roo t s. Few angular pebbles . Fb 

LL12E - CH 

D 
1 

-
~lay dark grey , D r-- I o r a nge streaks . 

~ ! ~ I ~g~ 
V I I' SUBSOIL -

- present. 
St • 

~ IZ D - , B HORIZON 
r--

LL72 
- V CLAY 

: 
0 

r-- St 
PL2 4 I i! _ 

D r-- H LAUNGESTON 

i CLAY AND GRAVEL 
r-- ! ' 

•• , BEDS 
r--

3- " 
CH Clay orange Fb WITH 

D r-- I . 
I, I 

•• small pebbles, quartz angular, 

l ~tE 
I' ! GRAVEL 

LL76 r-- 1 - 2 rnm 30\- 50\ ,-
I PL25 • • J HORIZONS 

GC ! ! -
D 

~ M r--• • 
r-- , '. ~ · . V 

, 

r-- Pebb les 1 rnm- 20 rnm 
1St ! 

u 5- • • -

: 

DR ILL REFUSED - APPEARED TO BE IN , 
~ 

GRAVEL AT 5 . 2 I I 
m 

- -

I , 

- , -

i 
, 

- -

" -
, 

I 
-

~ 
: 

24 - 28 


	Drill Logs

