Tasmania Department of Mines — Unpublished Report 1987/70

Foundation investigation for the proposed
redevelopment of the HCC Bathurst Street car park

by R. C. DONALDSON

INTRODUCTION

A subsurface investigation to ascertain the foundation
conditions at the Hobart City Council’s Bathurst Street
car park was carried out by the Department of Mines
between 29 September and 8 October 1987.

The investigation comprised a five-hole drilling
program with each borehole to be terminated in a sound
or competent rock. A combination of auger and
diamond-drilling methods was employed. Borehole
locations are shown on Figure 1; the corresponding
description of materials encountered are contained on
the appended engineering log forms.

INVESTIGATIONS AND RESULTS

Site investigation works in and around the Hobart
central business district have shown that the geology
and foundation conditions change rapidly, both
laterally and in depth. Previous investigations for the
State Library and the SES headquarters, situated at
either end of the car park, showed the foundations to be
sandstone and dolerite respectively. A geological
boundary was therefore expected at the car park site.

The results of the drilling showed that only hole I
encountered Triassic age sandstone whilst holes 2 to 5
were terminated in Jurassic age dolerite. From the
information available, it would appear that the
boundary between the two rock types occurs near the
southern corner of the car park, although details of its
form and orientation remain unknown. The most
probable form is thought to be a steeply-dipping
contact striking east-west.

A Tertiary ‘conglomerate’ deposit was observed
overlying bedrock in holes 1 and 4. The thickness of
this deposit varies from about 1.2 m (hole 1) to some
4.9 m (hole 4). The origin of this material is uncertain
but the deposits are considered to be alluvial or perhaps
talus/slope-derived, and may possibly be as young as
Pleistocene in age.

Similar ‘conglomerate’ deposits were reportedly
encountered during the investigations for the State

Computer Centre on the corner of Melville and
Harrington streets, while materials referred to as ‘clay
and dolerite boulders’ were found to be overlying
sandstone bedrock on the State Library site; these
deposits are considered to be equivalent or similar to
those found in holes 1 and 4.

The degree and depth of weathering across the site is
highly variable, even over short lateral distances. For
example, slightly weathered dolerite was encountered
at approximately 3.5 m depth in hole 3, whilst a
similarly weathered high strength material was noted
as occurring at a depth of about 10.5 m in hole 2. Both
holes have a similar surface elevation. The soil/rock
interface can therefore be expected to vary, resulting in
an irregular bedrock profile over the site.

Useful standing water level readings were only
possible from holes 1, 2 and 5. Holes 3 and 4 partially
caved in when the drilling rods were withdrawn on
completion of the hole. Measurements were taken over
a period of days to ensure levels had stabilised. The
results indicate a groundwater table at approximately
5.0-5.3 m below current ground level.

Excavation on the site for a possible basement level
would largely involve the removal of material having
low strength or soil properties. Any hard rock
conditions are likely to be sufficiently well jointed or
fractured to be excavated without the use of explosives.

In summary, the majority of the site is underlain by
dolerite; sandstone appears to be confined to an area in
the vicinity of hole 1. The extent of the Tertiary
‘conglomerate’ deposits is not known. The weathering
of the dolerite is highly variable and the soil/rock
interface is likely to be irregular across the site. The
water table is 5.0-5.3 m below the surface. All
boreholes encountered material considered to be
suitable as a foundation.

[28 October 1987]
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TASMANIA DEPARTMENT OF MINES

EXPLANATION SHEET FOR ENGINEERING LOGS

Borehole and excavation log

Penatration Water Notes - samples and tests Material classification
123

| ; us0 lindistributed sample Based on Unified Soil

W He fesictancy 22 Jan, 80 Water lavel 50mm dismoter Classification Systam.
ranging to on date shown. p Disturbed sample. In Eraph:cdlzg n:aterialsiare .
. raprasente clear contrastin

s hiil Water inflow. N Ef:&d:;ﬁlﬂef':;‘g‘[%“;‘% symbols cnnslya'ﬂam for each project.
7/ Watar outflow. ’
N* SPT + sample.
Moisture content Consistency R ———— Density index
{(kPa)

D Dry, iooks and feel dry. Vs Very soft. < 25 Vi Very ioose. 0-15
Moist, no free water on hand 5 Soft. 25 - 50 L Loosa. 15 - 36
when remoulding. . ]

W Wet, free water on hand Firm. 50 - 100 MD Medium dense. 35 - 85
whan remoulding. St Stiff. 100 - 200 D Dense. 65 - 85

o VSt Verystiff. 200 - 400 VD VeryDense  85-100

PL Plastic limit. H Hard. > 400

Pl Plasticity Index. Fb Friable.

eg. M=>PL - Moist, moisturs content : on i

’ greater than the plastic limit. Notes: X on !ll! il res
= s range 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 Ro:tur.
a 48 to 74mm diameter borehole
50% loss 1 Lugeon is defined as a rate of Eﬂﬂi suhslﬂ';mt!ﬂnrsseg!d
) . , cantrasting symbols
Barrel withdrawn. 100% foxs. loss of 1 litre per matre por minuts. L il “chgp"}'im_
1 Lugeon is roughly equivalent to
a permeability of 12<10-* mm/sec.
Weathering Strength point load strength  Significant defects
index s s (MPa)

Fr Fresh. EL Extremaly low. < 003 Significant defects shown graphically.

SW  Slightly weathered. VL Very low. 0-03 -0-1 \

HW Highly weatbered. L Low. 0-1-0-3 Joint.

EW Extramaly weatherad. M Medium. 0-3-1 =" Sheared zons.
H High 1-3 v Crushed seam.
VH  Very high. 3-10 ! Infill seam.
EH Extremely high. =10 it Extremely weathered seam.

Note: X on log is test result,
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horehole no. j_

TASMANIA DEPARTMENT OF MINES
ENGINEERING LOG - BOREHOLE stoot o1 2
et H-CC. CARPHRK RETDEVELOPMENT oouien BATHURIT §T, HOBART.
co-ordinates KEFER  PLAN drilt type GEMEO Ao D hole commenced G JEPT™ ;F‘?
drill method /G O GER hole completed jo fEPT (f?
RL 19-3/ m diladby G- DAKER (M1nEs)
inclination V' ERTIC M. drill fluid logged by 'C:ONMJO’V
bearing checked by
= | hand
% || { notes |metras| g |2 meterial |52 s
z §§ samples, E \;E‘E soil type: plasticity or particle characteristics, ;%;.-.3 g; kPa structure, geology
2 |A|3| tests o g_ g _2:3 colour, secondary and minor components. E‘g Eé 552
| ‘ voi T
i [ Cfa.\(e.y GRNE{;?&?L’;%K’};MV% any |M MD 1‘ QJMM{
| .
cH “S-MJ‘! CLAy: A?& faties ﬁérmj% ’;} 5;* A/Huv\‘o{tf_, 4
(| broum, Iamif:m_ wmtc J‘m finsqrav [PL | Vet ot
ﬁgw PR \ fmim&m'w M VX{, Q!U‘Hﬂﬂﬂ') .
£3]69 [~ "“";"’“"‘“‘—'“"‘“Qd[ﬁs,. q -
Saclor £ obove rm?ﬁa‘l 7, en, | PL ~
T (5o | Maderind comi uled dolerrte,  [771MD Efomal &
2l \WM onnd &Mm) Mﬂ(m& md&f b Highly was o
i Jondsbee. |
2 ]Gy ok f W ‘7““
. (ﬁ} M V-W"- - J(.QL{
3 r ]
i Conianed on. Gvod Rpm/\.s{ﬂ /eg—dm‘l ]
! —

PR W T T R N TS O T A

bedbde

UNPUBLISHED REPORT 1987/70



TASMARNIA DEPARTMENT OF MINES

ENGIMNEERING LOG — CORED BOREHOLE

borehale no. i

sheet 2. of 2

—
woieet FLC.C. CARPBRK REDEVELOPMENT, wesion BATHURET §T.  HOBHRT.
co-ordinates KEFER PN gl type  GEMLD 210D hale commenced 2? JEPT” ; 7
drill method /\/@ TIPLE TUEE hole complated 30 JELT 7
RL drilled by G- BAKER (MnES)
inclination  YAERT)C AL drill fluid logged by . Doasrh fon
bearing cheched by
drilting information rock substance rock mass defects
notes | lugeons | metres | S substance description 2 |strength f,f,fgﬁ.‘g defect description
it 8 ™ rack type: grain cheracteristics, 5 M. thickness, type. inclination, planarity.
&l ol E £ =g calour, structura, minor companents, E= .28 roughness, coating.
IR o _.oz3lz2 =] & £ |os-==I3S2252 | sipnificant general
1 |
- 5 ; .
| ‘L h .
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E |
| R i ; ]
JWBA’E : M ¥/ 7
1 3 {fdmﬁ, r'm e wadl ! %b— N
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG — BOREHOLE

borshela no. 2_

sheat 1 of 3

project !"[. CC- C’q’ﬁ PW REBEVELO pMENTH

. logation ﬁﬁ*T'HUR&?" J’T

 EBART

co-ordinates  REFER  PrAN drifl type GEMLO lfﬂb hola commenced 30 dEPT '§7
diill methed  FVGER hole completed 3/ JEPT ‘¢7
AL 26 98m drilled by Cr. TARER ( MINES)
inclination VEQTFC#L drilt fluid logged by R, DovALDfoA
bgarinq checked by
" v | hand
g e _| notes |metres| -g_ material _ g’é ,',','},rm',_
g é = | samples, - gé soil type: plasticity or partlicle characteristics, %:._—: _‘glé' kPa structure, geology
S A% tests |, E|E |85 colour, secandary and minor companents. EE|2= oo
123 £ S| & |5 ES |88 |88SRT .
MOlne Cf GAAVEL: find - madiwe, bhug geen v Brnen., | haphott oy |
J%q [17 P f;(uf'ul-pm ﬁn%mﬁ D vp l JL»-P;G ~base, |
=JoH-| fand, C1A Al Gifiity, black-broan, M | F Tepdatl,
‘ T L e, .rwyj: X Pw:fl»mf‘a'w Foact ;é:i_ _ ] ___&P&.o_ =
EX J CH ""1?“"" "”_‘E}_.M"’" e ] .S‘WE-au—r{.
! 7L (Mjlt&k{ e/vt?rmr%ﬁcﬁ PL |
) CH\M - ma&:‘m tand, frace fiat graved, 17 il ’izu:c!mai_
A CLﬁ"f Z P/ﬂcf f Lr@‘r 2] hregum. with 5}_ \F /H
18 o mo fled and
ks, J:rml- ind 48w, fract ﬂ-nk - gt L
ved (fw - 1 dolirihe ), Seme Ham T
-y 3 (2-3mm) cal techt fromy , | B«: &
3 aﬂ Z
N — i
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TASMANIA DEPARTMENT OF MINES

G - CORED BOREHOLE

ENGINEERING LO

borehola no. 24

sheat 2 of 3

) s — P
ot FLCC. CARPARK  REDEVELOPMENT jouaion THTHURST™ 3T, HOBART]
co-ordinates ML FSR o drill yps  GEMCo D D hole commenced .3 O JEPJ—"’H"7
drill msthod A TRIPLE TVEE hola completed 37 JEPT €7
L drilled by G-. B AKER (MINES)
inclination  V.ERTJCAL- drill fluid logjed by K. Do ML oA
bearing checked by
drilling information " rock substance rock mass defects
notes | lugeons | metres substance description 2 |strength ;‘,f,fﬁi‘i,‘,, defect deseription
=t 8 = rock type: grain characteristics, 5 mm. thickness. type. inclination, planarity,
ol | 8] £| £ colour, structure, minor components. = oo roughness, coating,
I 5 ) al ® a =283 P
sl 22 A ehy g--288 |l 3l 5 2 |[a=m=EFRS825 | significant general
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TASMAN;A DEPARTMENT oF MINES borehoie ne. 2‘,

ENGINEERING LOG — CORED BOREHOLE et 3 o1 3

woisct FLCC. CORPARK REDEVELOPMEXT jomin FATHUARIT J7] +HOGART

co-ordinates  REFSBR PLAN driltype  (FEMLD 2I0 D hole commenced IO é’EﬂT""d"?
drill method NQ TRIFAE TUEE  hola completed 3, JEePr- &7
AL ' drilled by E BARER CAunEl)
inclingtion  VERT CHL drill fluid togged by . DORALDION
hearing checked by
drilling information rock substance rock mass defects
notes | lugaons | metres | 2 substence description £ |strength ;:,‘2,'3{;.‘ defect description
Lo E o rock type: grain characteristics, 5 mm.  thickness, type, inclination, planarity,
E =B o €l 5 colaur, structure, minar components. £ ’ =g roughness, coating.
SI..-—? g a..2s8Z% &| & 2 |EaExEI RS significant general
! . LAl E
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - BOREHOLE

horehole no. 3

sheet i of 2

projact HC'C C#RP#-QK

BEDEVELOPMENT,

lecation 54’T-HOR\crﬁ: P’Oﬁ#ﬂfﬂ

co-ordinates AEFER PLAY

dill e FEMED 210 D

hele commenced ‘S" ocr

€7

" 1«

"

IR TN TR SN VRS TN R WA RS WU S S

bt Lo

T R R

Gt imwad . Gred Boredult &ﬁj - thaptz

‘ drill mathod ﬁ‘b’@ﬁ@ fole completsd 7 oot @7
r T-20m o ' drilled by G- TARER (mwvey)
inchination VERTTC AL deill fluid logged by K. DovADEON
baaring checked by
= . - ham{
:_E - notes |metres! o -,%__ material e g““é 331’}33’,‘
s § ::; samples, E -?.‘é sail type: plasticity or particle characteristics, 53 ,%E kPa structura, geology
2 |83 tests i 3:; = g & colour, secondary and minor companents. E'g 2 § o228
123 = = > |a 2|83 [8RE~<
3 Y (rreve d TAND: Afirg - Mldmm bevup N 1D | 448 }\k'f‘*’
b3 [ L(KT . ‘ﬁi MQJ{M- ? p 6:..#1 D : J Ml-/
|3 1X gravel fo Diom, £6mL Uhina, f, /.
% YT L CHf fa»\da‘ Gy l\., 8 Mf:uﬁ Llack, Jand Fﬂl- D Vi ff;iagﬂ; {.
; —4?— 9 0t md:m dawnd, wﬂ Fraw ﬁ’m ?{wd ' ;.f ?—_——“
Y CH| Wa1 begl planhiuchy, ofrve- M | I idwad - Claoy
% v (= , duy) —ﬁ‘l{ Eni} S, St m 31.
(ST 29 Al
. {5= cpad Jé‘ﬂh N‘i Mle;h M 1.V 1 EX?" -
gb § 154 (Ee} u{ r,ﬁgm L,,, L Hig %wuﬂm&
e A ”"‘?L ‘Lm’“f L 1Dolernte. ]
by 1 : -
R J¥ DoLERITE /" g - MJ T ?rwwl,?rm/ Hw-fw, Do[yfh#
\Jrig o) yellew brovm, E TN

YL TR OO ) LN (OO |

| S W I O U N NS O S T S S T

'
11 L L i L L il
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG - CORED BOREHOLE

borahale no. 3

sheet 2. of 2-

st HLCC. CARPARR REDBVELOPMERT™

Ior.:atinn gﬁrﬁdﬂff‘ ;fr:, Hﬂsﬁﬂ'r‘.

co-ordinates REFER A

drill type GFEMCD 210D

drill method AR 7RI PLE TVRE

: 7
hele commenced 5“0{:7_' &7

hole completed =

G- GARER_CMmES)

oeT &7

RL drilled by
inctination.  VERTICAL drill fluid oggedty K. Dew#rdfon/
haaring checked by
drilling information rock substance rock mass defects
. aotes | lugeons | metres | = | substance description 2 |strength f;,’g‘i,'g defect description
3 g = rock type: grain characteristics, o mn. thickness, type, inclination, planarity,
E =|B N €1 & colout, structure, minor companants. = .98 roughness, coating.
HELH] 2288z & & £ |e=-===52E823 ] significant general
i1
-4 i | .
. .
N | , i
| a :
3 i
A i I il :
| g 30@'7’?—’7&‘»\#—:!\&(:&» Sw/ ' Sy :
o Hraingd, B epray. ot 23 ¢
- | brown Sl Jpacia, 3 5% E ]
0 <837 ]
i & Lo
3 N
- 0 R <
m ] = . 5‘3" ]
0] Sla & ~
- ST o4 § 1
| 2 §%~4" g
S48
0 . EREE
- a ] -L_E "} © é\‘ |
0 ] e “dill TWuss &
! i | h
; , I 1
7_ Hol férw & wirtd ; .
- &’eﬁﬁe? 6 75m in D ferr‘f& ' -
| ] 4
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TASMANIA DEPARTMENT OF MINES

ENGINEERING 10G - B

OREHOLE

borshole no. 4

sheat i. of 3

project )Hc C. CARPHRK REDEVELOPMEMT  \saion BATHUARLT &7, HOBART.

135 gt

1
-fe
.!.

e ke

co-ordinétas KEFER Fiin/ dill ype  CFEACD 210D hole commanced é OCC :';'7
drill method :4”457\) hole completed 6: oey 7
Rl R0-35m diedby G- BAKER(PES)
inclination VERTICAHL. o drift fluid logged by ﬁ? DoMLdELA
bearing . checked by
- - Imm!t
% - notes |metres{ = -.g__ material e E"é g;’},’igﬂ'
E] ?:% samples, E—‘ -E'E soil typs: plasticity or particle characteristics, SEZ|5E| KkPa structure, gealogy
g &=} testz | E_ g g% colour, secondary snd minor components. g'g E%'mnggg
123 = 2|5 (% | 5|58 |a=SRE
s P o ad it ; A A od j
:® G/ Gﬂﬁr\'ﬂ..{.m mu.w.mm.m{m e fJ,,{, :
=2 CH Jw M h:u Mg dovial
TeT Jtang l\l My %rnu L | P . H ,
i ‘,d Pi, q@bh ~
A= B e
b iz 0= it .1 |
Tl | da, J’Mb ing- mdum yellos lows oo ™ M4 Vi i
21z w Md: o plaatice g ]
T TiF P M a.w Lhnt, ~mdovsn gravel | T |
war L C%‘W\f)h“hr\.é dﬂ[ﬁr R gond iansht bont_ pod ke

Cm}lwzi o red &f{&(l Zaq £ l{t&.ﬁ‘ A3,

"“'{{}" 1.1l | r“;h

I 1 L1

|

TR WA T R R T B

L

T RO T N AN T N

]

| T |

et o o
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TASMARNIA DEPARTMENT OF MINES

ENGINEERING LOG - CORED

BOREHOLE

borehsle no. 4
shest 2 of 3

projpct H-CC. CARPBRIL REDEVELOPMENT  tocation BATHURET &, HoBHMT.
co-ordinates M S ER pW driil typa G‘EM{‘O R!O'b hole commenced 6 0%:67
drili mathod NQ “TRiPLE TURE hole completed & OC7 &7
R - sttty G- BAMER(MINES]
inclination VERT (CAL drifl fuid gged by . DOV DSV AL
baaring checked by
drilling information rock substance roch mass defects
" notes | lugeons | metres | & substance description 2 |strangth s“’,f:ﬁf,,‘g defect description
HE w rack type: grain characteristics, B i, thickness, type, inclination, planarity,
o | S . El B colour, structure, minor componants. < g roughness, coating.
§ 1y a_.2828 g'é ] g $ lue =cZEIS85SS significant general
1 : 1
i B =
| - ﬂ
i . |
| ] | | 1
[ = ! | |
| ] | ]
. W ‘ -
Red ; ] ]
21 . CONGLOMERATE fuorrunds) [EW ]
H | By E arav ol cobbl 121,70, | ]
325 % feo £M+zm7(ﬂ dhtace) 10, lomm ©5¢° |
o <+ 5 prer) T ij {n.r,* E #— Crnak daam,  20mm g 1o *cem) |
m‘““ﬁ? 3 ,0hng damdtbrs, in . : !
i j ~ "'}“‘“ff’ Sardy -8 E.a?j
| St ‘o g B
D ! ;‘?3 s |
t FieT
| 0 @OLH!T&:%&WM&} Ew F3I3% 1
rag i e Siwund ) Comaan]” -ﬁth%si =4 |
dolor o f%..ﬁr;(.méu\f. ' -é - 7 1
0 A .
‘=3 ]
A 1] . g 3 E-f. b
fee] 2 ’ : j’i i 3“ . 3 —
il % £33 o
i =, +
) L o 3 g-
At s etk q;_.é‘*.;_g‘,ﬁ i
: o | _r“»o}-!:rm +yuéu brmn. [Ewl # || ks ¥ =
B regd brgwe e llons brgwes.  [EW ]
" o w47 Hw i i
33 fm’a S o ne CCHJ |
lowrh £8hon, Somen Cetl) |
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LO

G - CORED

BOREHOLE

harghele no, 4.
sheet 3 of 3

project H.CL, CMP@QF{

REDEVELOPMENT

location AT HURET 87, HOB4RT

cn-urdinates_ ﬁfﬁ'ﬁq ?A”?ﬂ/

drill ype. FEMLS 0D

¥
hale commenced 6 ocy 42

Holt fumienfid
dszHu? ih #Sn@:»raﬁl!i

drill mathog A/ FRIGLE TUBE hole completed & O€T™'f-7
RL . diled by G- GAHER (mWES)
inclination  VERTTICAL dril fluid logged by R -DOAALD o
bearing checked by
drilling information rock substanca rock mass defects
nofes | lugeons | metrss | = I substance description. b= defect description
é ™ rock type: grain characteristics, s . thickness, type, inclination, planarity,
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TASMANIA DEPARTMENT OF MINES

ENGINEERING LOG — BOREHOLE

5
shaet 1 of 2
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inclination Vmﬂ TicAL- drill luid logged by Doa/geDRAL.
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1213 = 3| > (|8 S 8.8 |QR2:F
‘ B |GRNEL, * .m-m& wm, & »-awm TTT[Asphaltomd |
DX M ctu;.. 4 Lok plaa DD Jubbhase
e | g‘l‘a L me&uH bf-m Ja-»fé !;& sk | | Kegidinel Cﬁg_:
%N” {_': N’ﬁ,‘o-‘omf{_ Cn-(‘s\»/dmn&l B |
JZ3 cH CLA\{ L?L pka'f*.u!\! e va H\yeﬁm ’;’ VE ||| 5”*"“""""‘]
L ) Py
9 {-rm.t‘L,f; ?rbéd(d&hx. [.’~ wirdy] PL ’D / TL‘L ¥
eIy~ drg cod nw.. Mo ‘-r.n! w7 ‘2 eri |
_%;_.22’_ Q_p\.u.&m-{"‘ ol w it . CIn =87 } I
Linnilor odort, dogp i ), yilles (M ]
e m(w u’»?-rua wéw\-t eM ¢ oL ]
N g (1~2umm) asgoided 1) . 7
) "4 ﬂ
g“d:_m 4 :
% N
S22 ]
o i
3 el
”E‘N* y loaf 204 &,
Lolbn 2 ponf:

||l|\11$?“:1

PN TN RN S AU T MO N T M

4 Mu(@s 5 ara;

Eav e i

[ IO T Y O N B

oy

1

UNPUBLISHED REPORT 1987/70

14



TASMARNIA DEPARTMENT OF MINES borehols no. 7

ENGINEERING LOG —~ CORED BOREHOLE e Lt 2

st HLC.C. CHRPARK  REDBVELOPMENT soeuir BHTHVRIT &, HOBHRT.
- —
co-ordinates  AEFER PrAd drill type G‘EJ“QO,AEOB hole commenced ﬁ oeT <7
deitl method A/ TRIFLE TVEE hote completed ooy o7
RL. drilled by G TARER (MNES]
inchination  VEALT 7104 drilf fluid togged by R, DowdDd ol
hearing checked by
drijling infoymation "t rock substance roch mass defects
-notes | fugeons | metres [ = substance description 2 | strengih s‘if;ﬁﬁ,‘g defect description
.,EE a ) o rock type: grain characteristics, B mm. | .thickness, type, inclination, planarity,
p et . g_ = calour, structure, minor cemponents. = .82 roughness, coating.
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