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SUBSURFACE INVESTIGATION REPORT

PROE’OSED DEVELOPMENT : 249 MADRAS STREET

INTEKJDUCI.‘IQ‘I

As. instructed at our meeting of 28th April and your letter of 8th May
1986, investigations have been carried out to determine the subsurface

conditions and practical foundation types for the proposed- developTent

at 249 Madras Street Christchurch - -

The proposed development is a six storey cammercial blulding covering an
area of 760 sg.m. and of reinforced concrete flat slab construction.

- The ground floor will be used for car parking -

|

SITE DESCRTPTION _ v
The approximately square site at 249 Madras Strest \is presently being

. used as. a car park with access from Madras Street. The site is flat
“with a ground level about 0.3 m above kerb level, and is completely

covered with ashphalt. Before being used as a carpark, two houses
occupied the site, : ’ -

A single storey brick building adjoins the site on the south boundary.
This will be about 4 metres from the proposed development. A two storey
brick building is constructed up to the west boundary and will be
immediately adjacent to the rear wall of the proposed development The

. type of foundation for these buildings is not known, but is assumed to

be shallow footings. A two storied concrete and mascrm:y building on the
north side 1s separated fram the site by a 3.7 metre
This building is constructed over a basement floor,

The location of subsurface information from several other structures in
the area is'shown in Figure 299/1. To the northwest, boreholes on the

site of the Occidental Hotel and AAC Building show interbedded soft

sediments extending to about 8 metres below ground level. 2 metres of
peat or "peaty clay"” was found in two of these boreholes. A thick layer
of dense sand was found underneath the soft sediments. This general
profile extends for some distance to the northwest, and has been found
in Hereford Street, Manchester Street and Gloucester Strest.

One borehole on the AAC site showed fine sedJ.ments to 4.8 metres depth

overlying gravels.

Boreholes to the south and southeast of the site show fine sediments to
a depth of between 4.5 and 6 metres, overlying a gravel layer about 6

- metres thick. A layer of sand about 10 metres thick was found under the

wide access lane.
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gravels, with gravels and sands at greater depth.

From this information it would appear that a thick layer of sand 7

underlies the area with the top surface gently sloping from about 8
metre depth at Hereford Street to 12 metre depth south of Cashel Street.
A 6 m thick layer of gravel lies over the sand, in the vicinity of

~ Cashel Street, but in the vicinity of the developnent site, it appears

that there is a relatively abrupt change from gravel to soft sediments.
The near surface layers above 4 m depth are silts to fine sand over the
vhole area, ,

SITE ]I\IVFSTIGATICNS : : - -

: Eight hand auger holes were carried out to determine the near surface

soil profile across the site. These were supplemented by three machine

* auger holes to contact the gravel. Samples and SPT testing—were taken

in these holes. One deep borehole to 25 m depth and second borehole to
10 m depth were drilled with a cable tool rig. location of the
investigation holes are shown on the site plan Figure 299/2, and logs
of the holes (299/1 to 299/15) are appended.

!

SUBSURFACE mmms

' f
The investigations showed that subsurface conditions are not consistent
over the whole site. The west, south and centre of the site has gravel
at between 3.2 and 3.8 metre depth and borehole 15 showed the gravel to

extend to 9.2 m depth directly overlying a layer of dense sand. Auger-

hole 9 in the north-east corner located gravel at 4.6 m, but the cable
tool hole 14 encountered only a 0.1 m thick layer of gravel at 6.0 m

. depth. . 3 metres of firm silt and silty sand were fotmd betweeri this

thin gravel layer and the grey sand at 9 m. ;[t appears that the
 transition between the gravel and soft sediments overlying the sand
. layer referred to section 3 above, 1is guite abrupt and crosses the north .
east corner of the site. The gravel which is 5.7 m thicg,gt borehole 15 -
~ has virtually disappeared at hole 14, only 11 metres away'..

The near surface layers are consistent over,the site. The asphalt is
laid directly on either a thin layer of mottled yellow brown silt, or
crganic silt containing some debris. In places this disturbed topsoil
extends to 0.9 m depth. Below the surface silt and topsoil, yellow
brown silt was found to 1.2 - 1.6 m depth.. Yellow brown silty fine  to
medium sand extends to between 2.5 and 5.0 m depth and overlies a thin
layer of grey medium sand immediately above the gravel.

The gravel layer is water bearing and the water table was located at

2.8 m depth.

A dense sand layer appears to underlie the whole site from 9 m to 13. m
depth. Below this medium dense to dense sands extend to about 23 m

depth, with silts containing lenses of organic material continuing to

the full depth of 25 m investigated. The casing of hole 14 was driven
on to 27.5 m depth without encountering any increase in driving
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resistance, which indicates that silts extend to at least this depth.

FOUNDATTON SYSTEMS

‘General

A major consideration for the design of the fourdation system is the
change in subsurface conditions in the north-eastern corner of the site.
This affects settlements of a shallow foundation system and depth and
capacity of a piled foundation.

Shallow Footings - - -
Settlement |

A shallow foundation system appears to be practicable- on this
site. Figure 299/3 gives estimates of the|unfactored allowable
bearing pressures on footings to limit settl t to less than 25
mn. The settlement limits are based on a £ tion depth of 1.0
metre, The two sets of lines refer to: ‘

(a) foundations on the silts and sand overlying gravel at 3. 5 m
" depth (as in borehole 15)

- (b) foundations on the silts and sand overlying silt between 6
' and 8 m with sands below 8 m (as in borehole 14).

"~ Narrow footings produce smaller pressure bulbs hence permitting
increased bearing pressures for a given settlement. For footings
less than 1 metre wide, the effective pressure bulb for settlement
remains within the near surface sediments, and similar bearing
pressures will produce similar settlements {in both the soil
profiles modelled. For wider footings, the pressure bulb extends

into the relatively inconpressible gravel for profile (a) and into -

the relatively "compressible  silt for profile. (b). _requiring
different bearing pressures to limit settlements to similar_

amounts .

25 mm is oonmonly adopted as the limit on total settlement, on the
basis that differential settlements are likely to be less .than
about 75% of the total settlement. For 25 mm total settlement,
differential settlements should be less than 20 mm (1/300 x
distance between colums at 6 m spacing).

It is apparent that to minimise differential settlements between

the north- east corner and the remainder of the structure, bearing

pressures. must be reduced over the area without underlying

gravels. The extent of this area is not well defined from the

initial investigation and further investigation work is
. reccxrmended -

Settlement will take place during the period of construction of
the building. Although settlement in the north-east corner will

!
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be slower than over the remainder of the site for footing widths
'in excess of about 1.5 metres, settlement should be largely
. complete by the time the building is finished.

It should be noted that settlements for a given bearing pressure
will be reduced from the 25 mm indicated in Figure 299/3 if the
footings are founded at.a greater depth. .This only applies for
the footings owver the area of underlying gravels as the gravels
are relatively incompressible when campared with the overlying
sediments, or with the silts and sand encountered in the north -
east corner. » ) ’ ’

| Bearing Pressure - . : - -

Also shown in'Figure 299/3 are the net allowable bearing pressures
derived from bearing capacity considerations and incorporating a-
factor of safety of 3. __ —

The values given in Figure 299/3 apply to footings over the whole
site as the bearing capacity for shallow foundations is governed
by the surface sediments which are uniform acrpss the site, '

: Seismic Toading

The near surface fine sediments have only moderate resistan to
seismic loading. For shallow footings no increase in allowable
stresses governed by bearing capacity is recomnended. When
settlements govern, an increase in bearing pressure under seismic
loadings will :anur settlements additional to the static value.

Raxt bo&mdatmn o T » , :

A raft fmrxdation with a dead plus long term rlive load in the .

- order of 50-60 kPa would be subject to differential settlement of
the north. east corner. The above loading would produce an average
- settlement of 5.~ 10 mm over the gravels, and abQUi:JS mn over the
north—east corner.

3

~

Bearing Chpacity .

- The gravels extending below 3.5 to 4 metres should provide good
bearing for driven or cast-in place pilesso .er most of the site.

An ultimate pile tip bearing pressure %\i has been assessed
for piles founded at 7 m depth. s..de h provides adequate
penetration into the bearing layer, as well ~maintaining a

sufficient thickness of gravel between the pile t@ and the less
| _dense sands below. = - \M&’ mﬁm«,

In the north east corner where the gravel layer is v thin,
piles would need to be founded in the layer of dense %\aid between.,

ey

9 and 13. 5 m depth An ultimate pile tip bearing pres
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MPa bhas been assessed for piles founded at 10.5 m depth. This ¢
‘depth again balances  an adequate penetration depth into the
bearing layer with sufficient thickness of dense sand below the
pile tip to ensure the underlying material is not overstressed.
For this reason piles should not be driven deeper than the above
depths '

: Confirmation of pile capacities will be required with the -
appropriate pile driving formila. Static factors of safety (F)
should be at least 3, reducible to 2 if uniform driving conditions
are encountered and load testing is carried out

6.3.2  Pile Settlement = | —_—

Pile tip settlement may be estimated from the relationship S
B/30 F, where B is the pile diameter, F is the factor of safety'
and S is settlement in the same units as B. Elastic shortening of
the pile should be added to this settlemeht. The reduction in

. bearing pressure for piles founded in the s will mean that
settlements for these piles are of the same order as settlements
for piles founded in the denser gravels. ig
Settlements of pile groups (pile spacing 2.5 ~ 5.0 pile diameters)
should be checked when dimensions and loadings of the pile groups ‘
are known. We suggest ~that final dimensions and loadings be f
forwarded to this office for comment if a piled foundation is |
adopted. '

6.2.3 Uplift Capacity

Uplift résistance can be supplied by cast-in-situ bulb fpiles.
Ultimate capacities of 400 kN for a 0.5 n bulb with the pile -
founded at 7 m depth, or 750 kN for a smilar pile founded at 10.5
m depth _ . '

- e—— “‘ ~—

7. vCDNCLUSICI\I o

The subsurface conditions are not consistent over the whole site

However with an appropriate reduction of bearing pressures in the north
east corner to limit settlements for a shallow foundation and to allow
for a lower bearing capacity for a piled foundation, either a shallow
foundation or piled foundation would be suitable.

It is recaowmended that when footing positions and loads are known
further investigation holes be carried out to define the limits of the
area in the north east corner of the site which is not underlain with
gravel and thus define the area where deeper piles or wider footings are
required

e
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TASMANIA HOUSE, 71 ARMAGH ST, S0OIS & FOUNdAgUIoONsS ez 5d

P.O. BOX 451, CHRISTCHURCH, N.Z.
TELEPHONE 798-432

“Site Investigation Unit
Geomechanics Laboratory

Foundation Engineering
- Subdivision Stability ’ =
& . Roading Investigations

Geological Reports

V SIS son Stabilisation

Ref:

Date 18 JUNE °'86 Reference: Ours 299
’ Yours
SITE: 249 MADRAS STREET.

RECOMMENDED BEARTNG PRESSURES FOR FOOTINGS. FIGURE 299/3
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! SOILS & FOUNDATIONS

| o " 1OG OF DRILILHOLE DRILIHOLE No, 299/1
LIMT .
' FERTURE .24 MBDRES. STREET. . 1t d. e eaoeeoarnronennnnens LOCATION: .SQUTH WEST CORNER
.A,l COORDINATES :.SFE.PIAN............ MAP GRID: 7777777577575 R.L. GROUND (m):
[‘- : ATTTTUDE,/DIRECTION: JVERTICAL. . ..L..... MACHTNE: HANB AUGER
o = [ 1 =] o o rg E E 0
l GECLOGICAL u § DESCRIPTION OF MATERTIAL gl P PENETRATION
L gNrr 1%L Bl RECOVERED , gﬁ% C9HS (SPT)
| DESCRIPTION | 4] @ ‘ @ w | 87 |uncorrected
' SH B8 o A3z d g 3 for -
[ od g 5| B 'ﬁ%%‘mﬂ_ﬁ'i} & |overburden
|0 Q | 2 Te11%)] BBl 2 20 ¢
l : - ASPHALT ] :
.} DISTURBED = Dark brown organic silt with
' SEDIMENTS + ¥[OL .| ash, brick, glass & bone.
AND FILL ‘—‘2:-; - moist,
- : C jue -
l _’;‘_,.:‘- soft to very soft
R ox
l xx Mottled yellow brown s:th .
1k 71 - moist; :
[ ‘ x&’( MLA - firm to soft, +1-
P T x - grades coarser with depth
| RECENT % 11
l R ' \
2| | S
I : wr e Mottled yellow brown silty
ESTUARINE -1':‘1,‘:_ flne'to medium sand.
. KIS - moist,
| s -
5% - compact 1 1.
l - et - grades coarser with depth. f’ -
., N 5x..“ s cL - ] 1)
l o ":‘: "- o ﬁ
SEDIMENTS I ; I,
[ ’ “.-“‘..5‘ ’ :
' ~ Grey medium sand.. ;
N ] =34
M - wet, compact.
l Grey sandy gravel. )
u::a 4 = ] . ’ - NS Py _
i 0
: 5 i
l . 11l
. g P P 17
Iater WT@Y\%\ Driller:
e\t,zi WL | started: fé....if
; o Dtﬁ’\ . Finished: .co0evo-
Jatér 5\. ° e a@ %. !
fut | Length: ..28..m
Sheet | of | sheets A
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SOILS & FOUNDATIONQ " 1OG OF DRILIHOLE DRILLH ' 299/3
Ix (1973) LIMITED .\ OLE No,
|| FEATURE :.. 2= 245 MADRAS STREET & - iiirirennreeens ... LocarioN: SOUTH EAST CORNER
A cooromaTeEs ». SEREIAN Ll MAP GRID: [UUUUUUUUOUL RuL. GROUND (m): T
1 A'ITI'IUDE/DIRE:CI‘ION' . JERTICAL .. ....... MACHINE: HAND AUGER DATUM: .
‘R a3l . = E] E
| emorocICAL P § DESCRIPTION OF MATERTAL E_"ru. .1 2 |PENETRATTON
., UNIT _ 9. E| 5| 5| recoverep - o +§‘3;5 ‘9B 8| (sPD)
| DESCRIPTION Towl | gal 2] ' A5 w @1 o |uncorrected
> , BH 55l o 1-{T] 0 -
" 184l & & 8 Aoz q o HS . -for
[ pHE| 5|8 14824 & |overburden
; e8] - i Tal L6 P HesBlo 2 0 o
L v ASPHALT T T
Yp % # g, [Mottled yellowish brown and
l ) £ %] . |orange silt. - moist, firm,
S R ‘ -
lv RECENT IR e :X . | Mottled yellow brown silt. g
- T AR | - moist, !
. R I B 1 wdxx K-
[ Xob - -
- x x . -
[ o | ol
l - _.;: :‘;za -Mottled yellow brown. silty‘ e
ESTUARINE ' e » fine ..to medium sand.
l 4} | - moist,
- compact.’
i
- Grey silty fine sand. !
| : ool - wet,
SEDIMEN‘I'S Koo - loose,
l AT - grades coarser with depth.
____.1:“ :- .
[ . __;?W Grey sandy gravel.
l - |
-~ {
| }{ . | | - 4 17 . o - |
{5
,.”.'5,I57ater"‘ - If%e%&\ ‘| briller: “}é‘
Shetvel t S gtarti(:é \
, inished:
it %ﬁx... 3 ,
- Water .
Cput Length: . /-
Sheet | oF | sheets
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“sons & FOUNDATIONS " 10G OF  DRILLHOLE : {DRIL{LHOIE No. 299/4
l‘ {1973) LIMITED ‘ - ) . - :
 FEATURE :.249 .MADRBS. STREET. .. 0iuuilveerveneaenannncnnn ... LOCATION: .SQUTH WEST CORNER -
.l OOORDINATES :.. SEE.PLAN..... esesess: MAP GRID: 77777777ew57ees RuL. GROUND (m) @ <o=wossmoon==
ATTITUDE/DIRECTION: ,VERTICAL, _ | ve... MACHINE: JHAND RUGER DATUM:= 777770
i 4 . e Al : _ : g LR
b . 3 ‘ : S BE Hluw
‘" GEOLOGICAL o | | 8| 8| oescrrerion oF remertAL (97w | oo @ |PENETRATION
1 o SAEL 'RECOVERED Q58 | 93| (e
g DESCRIPTION lo o E u ' g olw ‘El) g juncorrected
] B8 81 5] g 4S4q UHd| o
. oq g & 2 ”%%mgﬂ'ﬁm overburden
I 0ng 0 S 105 Q{Q(‘qoo\:gD D LH &
R . ASPHALT , \
| DISTURBED . Dark brown organic silt with
“ SEDIMENTS « ¥[0L | ash, brick, glass & bone.
I AND FILL ‘ —‘Lh; | - moist, -
R : - *8a - soft to very soft.
L pAL | |
K x )
l xx Mottled yellow brown silt.
. Leix 7 1 -"moist,
‘ - x/{x ML L firm to soft, -
i . T ox - grades coarser with depth.
| REcENT x X '
r's L
xj K
LA \
2 | | e
o Mottled yellow brown silty
ESTUARINE ,—?\;‘Z. . flng.to medium sand. | }
Ceen - moist,
B A 1
% - .compact
N - grades coarser with depth.

SEDIMENTS BT R

Grey medium sand. :
- wet, compact. i

Grey sandy gravel.

| ‘]
L-::< - 6 [_ : ALY Ly il
s T COMMENTS: =it |pritter: Whovieh
| ppater | ‘if-%ﬁ’\b Started: (G
ilevel o . t. ...... S he(.i Lo A e

! g: inished: ..ocen-

Jater 0 ‘ T ienath: .28 .

out ath: ..928.. .
‘ Sheet | of | sheets
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| SOILS & FOUNDATIONS ! 1OG OF  DRILLHOLE o o | DRILLHOLE No, 299/5
'(1973) LIMITED- - o
| pmarure ©..:. 269 FRRRRS STRFET. .. i L o0 rocaroy: CENFRE OF SITR
‘ OOORDINA’IES g, o8B PIAN ... .00 0 MAP GRID: crrrrorovosryor RUL. GROUND (m) e ~rorrmrrorooo-
A’I'I‘I’IUDE/DIRECTION. .VBBEPICAL.......... MACHINE- HAND A!JSSB.R. ._._..DATm.:rr.‘r“r
-l. IR ?5 1 Hluw
. GEOLOGICAL > 1 18 DESCRIPTION OF MATERIAL 9 | 34 8 |eeerraron -
[ UNIT 8. Bl | &| mecoverep 1R | 9B S| (sem).
DESCRIPTION | o] wy- g alw I uncorrected
Q- -ﬁ 2 i el KN = oo :
B4 £, &0 o S q . H E . for
8.4 ol B o8 %m 884 = |overburden
[ : ns% g 3 88 Y9 8. Qgﬁo D M D
"ASPHALT. : ) 10t
I ~% *}.. | Mottled yellowish brown and
% {ML
2 & | orange s:th - moist, firm.
I . K x N f '
l RECENT . 1. ' %}(x Mottled yellow brown silt,
=1 *x - mo;Lst, :
| - firm.
I ESTUARINE N ___".',:;3 ’ 'Mc.:ttled yel]..ow brown silty
| . X SM fine to medium sand.
132 ‘ i
27|25 - moist, , \
I __.-...'_f(‘ - compact. . ‘
- o 5‘ . Grey silty fireé'sand. : . 11, ‘
[ SEDIMENTS S s | - et _ e LT IR
b i - loose to compact, - : ,‘ it
l. - v 3_":_-‘-:"!‘ S N grades finer with d_g_p,g_, 1. R AL B e
: , X1 T ‘
l A3
: fa §
| i T
J .
| -
B
%\I . ekl —|
5 o
:-f-f'.:k;ﬁyater . COMENIS: : : Im%iy:f% Driller: n &Y“%h
- ’ I | started: oIY)
Pevel : LAl i
> o o tes 1. | Finished: G\Y\a EB
e 5 ATy 86|
. Mater 2} B 5.0
= —ut : T Iength: ‘e et o2 e m
Sheet | of | sheets
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b , SOILS & FOUNDATTONS -~ 1OG OF DRILLHOLE . : - | DRITIIHOLE Wo. 299/6
) (1973) LIMITED- _ , N
[. FEATURE :....242.MADRAS SIREET .| i/ . iiiiieiiionens e 10CATTON: JGENTRE EAST.‘ WALL
‘ COORDINATES :..-2BERLAN .. ....... MAP GRID: <77777777777%% R.L. GROUND (m); ST
A'ITITUDE/DIRECHON’ , VERTICAH Sieesee.. MACHINE: HEND AUGE.E <o . DATUM:TT0
k . . - Parai - - e g . R
i GROLOGICAL @ § DESCRIPTION OF MATERTAL  |STfw | o w |[PENETRATION
| wrT 8.l Bl | & recoverep - 1948 | 953 | (e
" DESCRTPTION ., = wp - ) E% 0 4 | o juncorrected
- gHl 51 - o Adsje | g '
e B0 B i N Y - S for
84 ol R B ,-gﬂ%‘mﬁﬁ'ﬁa’ overburden
[ g Al ng = !{.‘3.("‘?0 Bo » o ¢
" ASPHALT ' '
l 1 Mottled yellowish brown and
i orange silt. - mois.t, firm..
RECENT Mottled yellow brown s:th
[ - mon.st,
[ ~ firm.
! | Mottled yellow brown s:thy , B e i i
l fine to medium sand. IR i
ESTUARINE - moist, )
l - compact. \
i
l SEDIMENTS Grey silty fine sand ‘ |- : | ¥l
- wet, : o i
| ~ loose, _ o : 1 R
X : :
| i | |
L
4] _
5
later ' CCX"ID']ENTS: ' . Iﬁ%{%;“ Driller: .. Jtﬂ’\ #
. level N : J AV, L Started: ‘B... {4.,.
i g‘ . Dit Finished
—rlater 5 : 3
C\.lt ' Lencrth: .....O
Sheet [ of | sheets




| SCILS & FOUNDATIONS
) (1973) LIMITED -

-+ LOG OF DRILLHOLE

BUI.MAD249.0203.16

az Iy

IDRILT..HOIE No.

n

|
|
|
|
|
|
|
|

FEATURE t....280 MADRAS STREET o i i eeennnn LOCATTON: NORTH: WEST, CORNER
COORDINATES SEEPLAN .......... MAP GRID: 537777777777Tr R.L. GROUND (M) ©oooorrrorro-
l AETITUDE/DIRFCTION' ~ .YER?EC.Z.\I.J.;....... MACHINE: * EIQNP.?*UQEB o= -DATUM: 277077
[ : S - = RE 1 vlor
GEOIOC‘ICAL @ | § 9 4‘DESCRIPTION OF MATERTAL =y | g4 B |PENETRATION
[ 18 E| 51 E| rEcOVERED - 1988 |- 9B S| (seD)
DESCRIPTION i g1 9 A g% n 9 | g |ucorrected
. QP f’ o | ~0[ 0 - 1 g 5
l ) gal Y a o i I e =
S 5l 5|8 8 %’mﬁg‘ fa [overburden - |
| ing T ] s J8IEH 88 Mol D L o
g 17 ASPHALT = v
_ ' DISTURBED Dark brown orgém.c silt withj .
: SEDIMENTS :
I AND FTLL or, ash brlck, glass & bone.
. - moz_st, .
- soft to very soft..
L Mottled yellow brown sn_lt
| - moist, . L v
RECENT ML = firm. A
' - grades coarser with- depth. ]
Mottled yellow brown 51lty \
.| fine to medium sand.
ESTUARINE (| SM| -~ moist, '
: ’ — compact, '
~ grades coarser with depth Yl
i i
1
SEDIMENTS O o ? :
o p | Grey medium sand. : ' '
wtid o |- wet, compact '
A Grey sandy gravel.
4~
- -—-*—wz-l -
'_5.' -
S CAMENTS: I‘ﬁw@s‘ ﬂq Driller: f)Synt )
level N SN, | Started: 16X o)
I %‘ gte' : Finished: (& X3.&¢
vater n 3 7
Chout Iencrth 3 )., .m
Sheet | of | sheets




et LOCATTON: CENTRE, NORTH WALL,
" COORDINATES :....-SF5.PLAN, ... .., MAP GRID: 377777777oooosr R.L. GROUND 641 B
| ATTITUDE/DIRECTION: . VERTICAL,........ MACHINE: HAND AUGER .. .. DATUM: =750
-V GroroGrCaL | |8 DESCRIPTION OF MATERTAL g | g4 % |PENETRATION
oNIT S E| S| & recoverep - g‘g‘ﬁ df 3| . (sPm).
< DESCRIPTION ' ' E - Ol 4 | g juncorrected
. 7 oL ‘ i a1 K0 o |
| HAl 2B 9 e o 48 8 |
SENIRN: T8 59 887 & joverburden -
{ lnogl £ ) A8 U SYY 80 o O ¢
B - : ASPHALT : e v
| prsmomsen
l SEDIMENTS ' (28 LR one ghass
AND_ FILIT' - éofft_o very soft.
{ : B
RECENT I.illott]l.ed- ye‘_]v._lowA brown silt.
] ~ moist,
4 - soft to firm, +of -
1t - grades coarser with depth.
ESTﬁARINE . M?ttled yellow brown silty \
- fine to medium sand. -
- moist, \
~ compact, . o 4
- grades coarser with depth.
SEDIMENTS ' §
: i
K|
- | 1
- |
4
5 —

| S0ILS & FOUNDATIONS
1 {1973) LIMITED--

FEATURE 25.e.232 MADRAS STREE T, .. 6. e e reeeaeotennns

' 1OG OF 'DRILIHOLE

BUI.MAD249.0203.17

| DRILIHOLE No,  299/8

)]

Dém ‘% Finished: l(.6. 4

Length: .. ;0. .m

Sheet | of | sheets




|* SOILS & FOUNDATIONS
1 (1973) LIMITED:

" IOG OF 'DRIIILHOLE

BUI.MAD249.0203.18

| DRITIHOLE No.

299/9

l "FEATURE ¢, .249 MADRAS STREET ' - .\ . LOCATTON: .NORTH EAST CORNER
. . SEE PLAN Tt N Cliiiiriresee
COORDINATES H cesceaee esss MAP GRID: ,T775770°0°0°7077007 RUL, GROUND (), s eoeone PR
1 " “tvrrooe/piRecrion: VERTIGA .11 1 T iAcaING, NG B0GER | faniyytTiiis
[ N ol 3 - |9E] ERF l
- GEOLOGICAL & 1| 8l 8| pescrzerzon OF wrERiaL - (9500 | oo @ |PENETRATION
| T 18 ]S RECOVERED - g’gﬁ G (SPT).
-y DESCRIPTION ) | E ’ : alw : 'ﬂ‘) Lo} uncorrected
' BT = R g3 for
' 184 Bl & 8 2ol d o {3 or
83 8 5 -8 o 8 %% B8 Y = |overburden
! : - nSB L g . ng’) @{qodago D L 60
o v " ASPHALT :
[ : ‘Mottled yellow1sh brown and.
"+ RECENT “orange silt. .
:l o ~ moist, firm.
g Mottled yellow brown 51lt.
l - moist, ’
“‘. _ ~ firm. ’
B ' BIue green grey sandy silt . f e
I 'to silty sand. - moist to wett' | |- )
- goft \‘
» l ESTUARINE _
- :
[ j} Mottled yellow brown flne f 1
e B to medium sand. i
3 - Wet, )
- compact
|
-\ SEDIMENTS l
L
la LY ) »
5
N & ‘v N - k)
. COMMENTS ¢ : Driller: 0\ .db
Jiflater - W. W
level Ao st .V‘.!_.b. Started: ‘.Q. kI
' = Dﬁ‘afﬁ;\ | Finished: Q) &
ater % & aqﬁ& Ao
T8 bt - ‘LEH(_:Tth: [ A~ P m .
Sheet | of | sheets




BUI.MAD249.0203.19

l) SOILS & FOUNDATIONS " 1OG OF  DRTLIHOLE : DRILIHOLE No. 299/10
l (1973) LIMITED . : ,
, FEATURE :.24Q MADRAS.STREET. ..o uluuunnn. et e LOoCATION: SQUTH WEST CORNER
| coorpmaTES o SEE.PLAN..........00 MAP GRID: T7777377eTTTTes RuL. GROUND (m): T737773777377
. ATTITUDE/DIRECTION: .VERTICAL .. ... MACHINE: HAND AUGER DATUM: 777707
N S - . S T ' ; g vo-
- GEOLOGICAL Wl § . | DESCRIPTION OF MATERIAL E" e o @ |PENETRATTION
Ao S E| G RECOVERED - - g‘gﬁ BER (sPT)
DESCRIPTION . = b : =2 Ol @7 g |uncorrected
e AN e o i 2 |
CHl &t % 'a%%g}uy-wm overburden
0ne 0 & Talld)! -‘éq;o Bl o 4w o
: : _ ASPHALT :
| DISTURBED o {1 Dark brown organic silt with
Y SEDIMENTS . A %[0L. .| ash, brick, glass & bone.
| AND FILL , —‘2‘«; - moist, ‘
! . : N Y -
___;‘_,,:‘- soft to very soft.
K x o . ’
xx Mottled yellow brown silt.
Ldx 7. - moist, , 7
' XAK ML_ - firm to soft, +-
‘ . 1 x - grades coarser with depth. '
RECENT _xx" : 11
5 1 :
& ' \
2~ . !
S Mottled yellow brown silty !
FSTUARINE - 'k.' ‘ o ‘ flr;e‘to_ medium sand.
~ moist,
L5 lem
I I compact - ,
T - grades coarser with depth. |
‘ \.Z(A.-"' b
s e 't
37 x
i E
SEDIMENTS A
.y -2' i i
-.‘_\‘g
1 "';';SP ‘Grey medium sand. ' !
,‘_‘ - wet, compact. ' |
) Grey sandy gravel.
4 . _
5 —
etk N . . 2 . . — : A Y} N ':#/)
Mater | COTENTS: o Driller: \! i Wb}%
‘level U‘J i ]-)ato e's 3 o ole ?ﬁ:a{:‘tideé A
' S inished: .......
A= NGB EViau €8, ,
Lridater 0 . 2.8
it Length: .. .. m
| Sheet | of | sheets




BUI.MAD249.0203.20

(1973) LIMI 4 L FENLC BETTENE WIS SR TE N W) B ALl IS LN, T7 T e
FEATURE .. %= 249, MADRAS STREET . e e IOCATION: .SOUTH EAST CORNER
COORDINATES :..SEE PIAN ... ...... MAP GRID: o7 R.L. GROUND (m): woioiviir
ATTITUDE/DIRECTION: ,VERTICAL __ . ... maCHINE: FAND AUGER DATUM: .. oo™
. g ‘ ' _ El 3| al
| eorocrear 2 || 8| B| pescrmemon or semmear (B2 | ol § |PewTmTy
1 onrT S JE! S| &l recovErRED - 98 | 98| (seD) -
DESCRIPTION o o & : e 8] g |urcorrected
g"“ ﬁ al o ' "*Qﬁ T E S for
+rd : L I — H o
g_8p-1 §' & % ‘ ‘ﬂ%%‘mﬁﬁv&. overburden .
08 5 L : ngﬂ 'g"[cmooogo D L e
ASPHALT - )
- ¥ Mottled yvellowish brown and
x 1ML . . . i
x A orange silt. — moist, firm.
LD ’
RECENT - ;,‘J‘ Mottled yellow brown silt.
XML} - moist,
—y K f. .
X -~ firm.
L %= Xj-
X -
¥ X
e 1T
% Mottled yellow brown silty . b
ESTUARINE ) flne'to med:.um sand. 1 .
- moist,
- compact. \
i
%
Grey silty fine sand. |
. - wet, :
SEDIMENTS - loose,
- grades coarser with depth. |’
Grey. sandy gravel. ;
i
|
4 - a
S -
e Wlater COMENTS ¢ Lﬁ.%‘ F) }‘r) Driller: l \ng‘/lj“
evel IO, | started: g f{#}éﬁ
1. g l?te- o~ | Finished:\QVIHA
Hater 0 f\. 0)‘.‘% .% ° .
Cut ) I—IEnC_-Tt}}:' ® -5.-‘33. 4]
Sheet | of | sheets




BUI.MAD249.0203.21

A5 . [T fom—— o oo
FEATURE :..243 MADRRS STREET . eeerineiaan LOCATTON: ,NORTH EAST CORNER
COORDTNATES . SEE.REAYN. . ..... oo« MAP GRID: ,T77757777777777 R.L. GROUND (m) s TITIITIIIITS

| - ATTITUDE/DIRECTION: VERTICRL. .. .. .. .. MACHINE: JHBND RUGER, .DATUM.T'.“.TTT"

| GEoroGICaL {2 1| &l 8| pescrrprion oF MaTERIAL g"ro 3 @ |emeETRATION

o o S 1Bl §| recoverED SRl gB 3| (D) .

.| DESCRIPTION 41 ¢ ol | Y. ] o |wecorrected

: SwelE el g o DB Y or

A gl H 2 'ﬂﬂ%‘%ﬁﬂ'{f&f overburden
0ng o b - ngr—{ rgrmo 8 o 4w &0
- ASPHALT 1 1
"xxx Mottled yellowish brown and -
RECENT" X Xi ML| orange silt.
) . x’(x - moist, firm.
X Xy
-, *x
x’(» Mottled ‘yellow brown s:.lt
1 —va o mOJ_St,
Xy < firm. . -
—IX 7
Xy 5//;‘ -
——Xx f///
x X N A B e
‘RZ{Z‘; ML, | Blue green grey sandy silt )
s%?l oM | to silty sand. - moist to wef | |. s
—1’ 3?’ Y - = goft i
» ESTUARINE \
IREE
| o 7
Mottlec‘i yvellow brown fine ) i ly
to med;.um ‘sand. == ' ‘ i
- wet, L | |F
- compact X ‘!:;
! ! I
| SEDIMENTS :
e =
. 5 » | | , Y
<. Mater COMENTS: ?ﬁg%ujb Driller: 06‘ Ny
 Havel - LoD, | started: (G004G
g . tﬁ(:\ ., | Finished: QY8
Jater v B A-
u.‘ ~ut T N Lencrth S eewmece e b
. Sheet | of | sheets




\ SOILS & FOUNDATIONS
{1973) LIMITED-

FEATURE :...249 MADRAS STREET,

COORDINATES

°

.,Se.e.plan............ NAP GRID:

' 1OG OF DRILIHOLE

-------------

LOCATION: NORTH.EAST.CORNER
=3<7.. R.L. GROUND (m) :—v75s

BUI.MAD249.0203.22

{ DRILLHOLE No. 299/14

% e o

L
l - ATTITUDE/DIRECTION: .. Vertical......... MACHINE: Hand.Auqer. .DATL'!M'-———;;;
A Y : i : 'g;E? 8 | v |omersaroy
. GHOLOGICAL 9 ' DESCRIPTION OF MATERIAL LTl | A4 a (PR TION
l UNIT 8 RECOVERED ‘ ’gﬂgﬁ ‘9F 8| D
~\ DESCRIPTION 180w Y ] g |uncorrected
| : ol H4d HEH for
4
84 o8 %"‘J, 8484 & |overburden - |
' 0o ARIE 4899 2{9 D H &
ASPHALT :
| Mottled yellowish brown and
'orange silt.
- mo:.st, firm.
‘ Mottled yellow brown silt.
RECENT "'.' m’DiSt I
i ~ firm.
| Blue green grey sandy silt | -
to silty sand. -moist to wet \
Llgl
1%,
: v |
Mottled yellow krown fine § % l
ESTUARINE to medium sand. - it ' “
» -~ wet |
—~ compact .
|
|
] i
..| sEpmvENTS
|Grey fine to medium sand
- wet
- dense
: n
Vi ater COMENTS: W.ﬂ’) Driller: &&?‘Hﬂk
1evel - oo BNl e el s Started ‘:}L.. g%,
Varer INE Qe s,
Sout Lencth: Ef-jm
Sheet | of Mysheets



BUI.MAD249.0203.23

S0I1LS & FOUNDATIONS - LG OF DRILLHOLE ) : lDRILI.HOLE No. 299/14
} (1973) LIMITED- _ | ,
CFEATURE 2eevenvareencncncnns P U S . IOCATION: vvvevenn... e
| COORDINATES &voeee- eesennes cvaces MAP GRID: .fpuvueee- R RL GROUND (m): ..ovvvnnn..
ATI‘I’I‘UDE/DIRI‘CTION eveerceieeeeiaaa.s MACHINE: .oi........ ceo . DATUM:...... .
. ~N el @ : o 'Y E :E]‘m .
GEOLOGICAL v § | DESCRIPTION OF MATERIAL E e —]- o |PENETRATION
UNIT , 18 B RECOVERED g‘g% df 3 (SPT).
DESCRIPTION - o ol n O™ o |mcorrected
. 8&4:55 gl o jQﬂﬂ 3 2 - for.
183 §- 5|8 -g% %8 B89 & |overburden
el : 1SSIE A 80 S 80 D 0 e
6 GW | Grey sandy gravel \
"xj - dense
TEx X ~ Gravel - poorly graded
5% X Subrounded greywacke , , : -
' X Ky| %o | Lzsand - medium | \r
RECENT il 7_1&)‘_ Grey silt. . . . ‘ :
X = wet 4
Ao | - fimoto stiff -
_i&"X} - | - trace roots
o - - grades coarser with depth A d
A Xx _ )
b o
News \
8 Jax
ks I Grey silty fine to medium “
i | sand !
- wet 11
- dense
~ grades coarser with depth
_ Grey medium sand
;‘3 - Wet i v - - ——';ﬂml -
' .} = dense to very dense s
i - trace silt - v
;
. . .( .
SEDIMENTS = (L :
' el | Grey silty fine to medium
| 8w | sand
= - wet
;a1 | - very dense
) ~Thexk - occasional silt lenses
L 12 pal L
b COMMENTS: - . Logged: Driller: ........
_ g‘ B - ' Date: Finished: .....:.
’;Jater m » ‘ 2 B 8 P BB DG C DB .
cleut , - Lencrth ........ m
[Sheet 5 of 5 sheets




BUI.MAD249.0203.24

| , . A - ,
SOILS & FOUNDATIONS " 10G ‘OF ‘DRITLHOLE , DRILLHOLE No. 299/14
| (1973) LMTTED- | _
CFEATURE 24 ceeoomtesoocanseootnoacaonaeecsennsonanaessononns IOCATION: .onevenennnniinan..,
lv._COORDINATES Soeuseriveaaone «essse.. MAP GRID: ,...... ceeeen «« R.L. GROUND (M): vevuvnnnnn...
‘ ' A‘ITITUDE/DIRECI‘ION R EERRTRREY MACHINE: voveovvoocvacens DATUM:.......
l ' GEOLOGICAL 0 § DESCRIPTION OF MATERIAL E o - w |PENETRATION
| owzT B ELS 'RECOVERED |q48ls | 98 S (SPT)
‘ DESCRTPTION E w g Dl | o (uncorrected
g ‘H 'ﬁ v ,_|"d 4] O g £
l' onl g ¥4 B 'Q% %“ 894 & |overburden
ne o 2 Talld) grmo Bl » 0 &0
S L1 , -.',-..‘
| ' it Grey medium sand
W - wet
!_ ~frs | - dense to very dense
l ~ Ji{ SP | ~ trace silt -
- L
: _"::::-.'zv
} . RECENT 13750 -
. ] I‘o: :"; ey =
D o
' Grey silty medium sand o I B
- i1~ wet
| - loose to medium dense
| i 5
i il
1
: !
| ; . ]
l mih ?
‘ 16__':':".3"‘. Grey fine to medium sand v ' . 1
A TSP | - wet R H
i i - dense ‘
| e
o . :: ;’ .
whh
;| seonents ||| |1 e
! 'l x
T ‘ )
[ (R R I S , . ,
k‘Tater . COMMENTS: - ‘ _ Togged: Drlllerf Ceeeseces
.evel v Jeaene eves w0 Started: .ccceees
T : g‘ 3 Date: Finished: ......»
@Eiier_ % ‘ A Lencth: v.eveeo. .l
i” _ - . Sheet 3 of 5 sheets




| SOILS & FOUNDATIONS
' ) (1973) LIMITED-

-~ LOG 'OF "DRILIHOLE

BUI.MAD249.0203.25

PR - \

LOCATION:

| DRITIHOLE No, 299/14

‘..‘E'EAT[JRE:..«--o-.-'----...---o--‘u-;.v'.:..-.-c ----- scaeassooecvmosac JRALILINIMNG 2ece 050 ¢ eevoEraewace PE
" SOORDINATES t.0.eeveen ceeeensssieede MBP GRID: voverewnnnnees . R.L. GROOND (M) vevrtreunnnn.
[ ~ ATTITUDE/DIRECTION: .. .0viveoseroeneees MACHINE: tovvuiinnninnss DATUM: . ... ...
l e K gt - . E | g HE™ i N
.., GROLOGICAL 9 il DESCRIPTION OF MATERIAL Eo) 3+ o |PENETRATION
| uwT Sl Bl 'RECOVERED - - B8 | yES| em
.~ DESCRIPTION , m-:—» a1 P 8 Olw -| Y |~ |uncorrected
Al ) g4 9] ﬂQﬂﬁ e E. for
84 8 BB 894 £ |overburden
i 0o 5 B [= Fal it - ';’z-u 08I0 . B O &
| PECENT i
I . |Grey silty fine to medium
_ l sand ' ’
E -wet : i
[ - medium dense :
R - gilt lense @ 18.75m . ‘
‘. {100~-200mm thick)s @ 20m . f
| EsTUARDE
I |
, !
‘ ;
‘ |- occasional lenses of
‘ silt <50mm thick
*{ SEDIMENTS
'Grey silt with some to rare
organic material.
- wet to saturated,
~ organics - roots
: --peaty sitt @ 24ty n0y. Driller: ...... .o
= "lTatei 100-200 mm thicl ~~ Stacted.:
eve R ® o b ¥ E QO C D OO Ll ® ° ¢ & ¢ & & 8
A %‘ Date: Finlished: ...... .
E.J -----------
L pateT AN Length: f.......m
Sheet 4 of 5 sheets




SOTILS & FOUNDATIONS

FEATURE :
COORDINATES

......

(1973) LIMITED- -

e ¢ ev o6 tmy o 8§ OO

seocosenas

" IOG OF DRIIIHOLE

e a

cesc. MAP C‘RID

A’ITITUDE/ DIRECI‘ION

--..-.-ou--

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

ceess... MACHINE:

BUI.MAD249.0203.26

| DRITIHOLE No. 299/14

CGECLOGICAL
UNIT
DESCRIPTTION

fusc:Symbol

DESCRIPTION OF MATERIAL

RECCVERED

te
Tater level (in)

Tasing (mm)

—3 ‘Core loss/ '
Lift &

25

™ Depth (m)

P
'\-"\—
=X x X
e

Grey silt with some to-
rare organics

- wet _

- orqanlcs—roots

~ peaty silt @ 24m, 100~200
thick :

-2 Mluid Loss

i
S

30

s

T blater
. Pevel

sing

Hater

Lot

COMENTS::

Driller:
Started:
Finished:

5 e e

ILenath:’/ cc.onee .m

Sheet 5 of 5 sheets




J_SOILS & FOUNDATIONS
%1973) LIMITED

| FEATURE :.....3249, MADRAS STREET

' IDG'OF'DRILLHO_LE

BUI.MAD249.0203.27

4997 41D

| DRIZIHOLE No.

{

FEATURE :..... 249 MADRAS, L . e e LocaTION: . CENTRE OF SITE .
| COORDINATES :.. SEE PIAN ... ... ... MAP GRID: rrrrrrmmoim R.L. GROUND (m) : o= o
| ATTITUDE/DIRCCTION: . VERTICAL . . .. MACHINE: CGABLE TOOL - parTums 577777
!i:,GEOIOGICAL » o | g é‘ DESCRIPTION OF MATERTAL Egg 3.1 § |PENETRATION |
= 1. [ ) S
UNIT S By | B RecovereD hEd dF 3| (sem).
3 DESCRIPTION : . ol w 91 uncorrected
sl 6| &l o 98 JEE|  sor
l, Al & &1 & HooH o a-d o )
cal &) & B q8|E 8 887 & |overburden
L ng Q . = =i li Y »?r‘“ooago D L &
r ASPHALT g T T T
' %5 I, Mottled yellowish brown and’
I :’tx _j orange silt. ~ moist, Eirm.
| RECENT T
) A%y
l’ ' x&x Mottled. yellow brown SJ.lt.
) - "&K ML |~ moist,
I l_‘xx -~ fifm.
_ it B .
P
] X HEI
{j"‘ XXX
| EsTuarINE N L
"‘P\- ¢ . .
| —X~ Mottled yellow brown silty O
_ iy | fine to medium sand.
I 24K - moist, .
| A - compact. i
| T : |
S i | - ‘
l SEDIMENTS ,__x Grey silty fine sand.
l “BuiclsM | - wet, ‘ A
. =1/ ~ loose to comnact, . |
l 3_.:‘.’:“. ~ grades finer with depth.
- :-'.'-' 4 . «
[ Bl
T mr g
0 =5
'
I . )
. I O
[ RECENT | v .
l - Grey sanay flne to coarse
gravel. :
I ow - wet,
i - dense to very demnse, )
[ ALLUVIUM 5 - Gravel - ;izxaic:iesubrouno _
l ~ Sand - fine to medium.
T _ ] |
F ] N
Fmter COMMENTS : TR Driller: & Bk
llevel SR | Started: 140486
2 Date: . Finished:|Qdune.ds
bater a 16, e, '8 , 00
I*-ut . Ienath: . .Q ..... m

Sheet | of 2 sheets




BUI.MAD249.0203.28

| SOILS & FOUNDATIONS " 10G OF  DRILLHOLE | DRITIHOLE No. 299/15
~1(1973) LIMITED _ : | : = ;
| FEATURE :......e...... e e i S S LOCATION: «vvevennrnnn ..
\COORDE\IATES Taneeseeies Cireenanaes MAP GRID: ..uevevennnenns R.L. GROUND (f): «evevnnnnn..,
| A’I'I‘ITUDE/DIRDCI‘ION S MACHIME: +vvrvunveennnens DATUM: . ......
[ N T4 ' | = G ————
. GEOLOGICAL B DESCRIPTION OF MMERIAL  |Slo | g § \PENETRATION
UNIT S B RECOVERED - gﬁm’é - 9f S8 (seT) . |
., DESCRTPTION ‘ 4] 7 ‘ gluw | Y | |uncorrecteq -
] - HH ¥ &) Q = N P R or
S84 I 2] -gﬂ%mﬁﬂ'ﬁ o |overburden
{- 0ol 7 = ARl Y800 380 L _H €
(
l RECENT
Grey saﬂdy fine to coarse
[ 7 gravel.
- wet,
‘ L dense to very dense, =T
£ ~ Gravel - round to subround
I greywacke. ' L -}
- 'Sand - fine to medium. 3
l b4
I : 8 —p~
ALLUVIUM ’ i
| i \
}
l AU e S —— .
GW Grey sandy. fine to medium
I TN »gravel. - wet, -
:f,',':' \ -~ dense to very densg
] . -"1‘: Grey fine to medium sand,
_’-?-é.:-: SP | ~ wet to saturated,
l __;-’::-:",SW | - dense. |
e | - wood @ 9.8m
1 MY ;
A 10T+
r e | |-
| 11
[ 12 o
~’:'t qater COMMENTS ¢ Loaged: Driller: ........
,J(level sescvscraen Si‘:axl‘ted: s5eacenove
E g‘ Date: Finished: ....ae»
| .Ja r m ....... e ® 3
-;:.Fu;[::e Tength: L..uecae m:
-'"'-‘ Sheet 2. of & sheets






