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24 January 1996 Po @43 d(.

Rotorua District Council
Private Bag RO 3029

BOTORUA
Aitn: Property Records Office
Dear Sir/Madam,
l RE: SECTIONS 16. 34. 25 (BLOCK LXIil) AND LOT 1 D.P.S. 19165,

PUKUATUA STREET, ROTORUA.

Please find enclosed a copy of a Geotechnical Investigation Report covering the above site,
together with a covering letter from Browne Spurr and Kronast.

This Geotechnical Report, prepared by Tonkin and Taylor Limited, Consulting Geotechnical
Engineers, describes ground conditions on the site and contains test data, interpretation and
recommendations.

Please attach this ;eport to the Property File as future engineering design will likely refer to
information contained therein.

Yours faithfully,

(A T

Eugene Larkin

for Messrs Kingston, Larkin, Bykers

A
ReceweD

al AN ]
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DO/ BROWNE SPURR & KRONAST
. ‘ CONSULTING CIVIL & STRUCTURAL ENGINEERS
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NOV 15 ’S5 11:29 BROWNE SPURR & KRONAST 673482311

144 Hinemou Street, PO. Box 23, Rotorua. Telephone (07) 348-3394. Fucsimile (07) 348-231l

Larkin Brothers Ltd. 15 November 1995
P O Box 696 )
ROTORUA

Attention: Mr. J. Larkin

Dear Sir,

Re: SECTIONS 16. 34. 35 (BLOCK LXIll) AND LOT 1 D.P.S. 19185 .
PUKUATUA STREET, ROTORUA

As requested, we have perused the site investigation report prepared by Tonkin and
Taylor Limited for this property which consists of five lots adjacent to the Ranolf Street
corner, The report, which was completed In December 1992, has been based on
information gained from boreholes and extensive cone penetrometer testing carried out
over the site,

The repogt_cggj&ins the presence of soft surface silts over the sjte} varying in depth from
4.0m to 12.0m, These silts_are very_compressible, and make. the site TGrisuitable for
surface founding) However, dense sand and gravel layers are located immediately under
the soff silts, Uniformly throughout the site. Tj'ns means that a driven pile faundation would’
prove to be a most-satis icfgggj;gmauve ve o surface foundations for buildingsup to.three
storfe?ﬁlgh , which is $ the maximum height permitted on site?

We have used short driven piles of this nature on several buildings in Rotorua over the

igars, and confidently recommend this alternative as being not only very economical, but
also very positive in terms of eliminating the risk of differential settlement which can occur
when surface founded buildings are constructed on soft or suspect silt layers.

We trust that this provides the assurance you require at this time, and would be pleased
to follow this up with more detailed information should the preliminary design and layout

- of any proposed development for the site become sstablished.

Yours faithfully,

Zé/bczw

A.M. BROWNE
BROWNE SPURR & KRONAST

PARTNERS: . Murray Browne, BE., KLREN.Z., Reg. Engineer. Joha W, Kronast, 8.k, M1 26.8.2  Reg. Lngincer

Version: 2, Version Date: 06/07/2009
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{ 1.0 INTRODUCTION

1.1 General

-
. . , :
J B This report presents the results of a site investigation carried out for potential
NS : development at the corner of Pukuatua Street and Ranolf Street, Rotorua site. The
‘ { work was carried out for the Pukuatua Street Partnership at the direction of Mr
.. Neville Rykers. The work is in general accordance with our proposal of 18 November
[ 1992.
P
L.
i
- :
"L ; {The results of the-investigation show-that the near-surface soils present at the site are
3 Lgenerally poor and it isrecommendéd that the proposed development be supportéd on’
\L., E'gl_gyen piles. 1
n
]
bota
L» 12 Scope of Work
[ Lot ’
L‘.
[ The work comprised the following:
{1 . .7
U
£ ] . Two machine augered boreholes with in situ testing to a depth of
\ 4 approximately 10 m.
\ - .
Ii
{ 4 . Nine cone penetrometer tests (CPT) to a depth of approximately 10 m.
7
N ;
' (_" — . - Laboratory testing of undisturbed soil samples to characterise the nature and
. performance of the materials.

— ———r——

. Investigation of available subsurface information from published geological

data and previous Tonkin & Taylor investigations in the vicinity of the

(‘L.....

- proposed site.

. Office evaluation of the investigation and subsequent compilation of a report.
h

L

|
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13 Fieldwork

The fieldwork was carried out on 27 November 1992 by Geotech Drilling of Wairakei.
The work was supervised by a senior technician from Tonkin & Taylor who also logged
the boreholes. Disturbed samples of the materials obtained from the augered
bprehéles were retained and inspected by a geotechnical engineer to confirm the

nature of the soils encountered.

Nine cone penetrometer tests (CPT) were carried out over the site. Also, standard
penetration tests (SPT) were carried out in both boreholes at regular intervals of
depth. The augered boreholes allow the CPT results to be rationalised against the SPT

- results and the disturbed samples recovered from the site. The locations of the

. augered boreholes and cone penetration tests are shown on the site plan, see Drawing

ECY

No. 11722-1. Detailed geological logs of the augered boreholes are presented in
Appendix A with core penetration test results in Appendix B.

$

1.4 Laboratory Testing

Laboratory testing has been undertaken to characterise the recovered soil samples and
to investigate their physical response to applied loads. To achieve this, the cohesive
soil specimens have been subjected to shear vane tests and one dimensional
consolidation tests. Results from these tests have been used in the analysis of the
expected bearing capacity and settlement for the various materials. The non-cohesive
specimens have been subjected to a particle size analysis to assess the potential for

liquefaction under earthquake induced ground motions.

Results of all laboratory tests are presented in Appendix C. The undrained shear

étrengths obtained for the undisturbed silt samples are summarised in Table 1.

Version: 2, Version Date: 06/07/2009



Table 1

.’
A
i i Undrained Shear Strengths From Laboratory Tests
[
: Borehole Depth (m) Cu (kPa)
!
— X 11 13 67
, " . 2 23 3
k. 2 52 0
:
| :
\ - The silt samples recovered from borehole 2 show exceptionally low strength.
I - Consolidation tests on the material from borehole 2 also confirm high compressibility
L. ’ with a coefficient of volume compressibility (M,) of 0.87 m*/MN for the loading range
, ( of 26.8 kPa to 53.6 kPa. The specimen from borehole 1 displayed a lower coefficient
E ‘ of compressxblhty of 0.25 m?/MN for the same loading range.
[
)
.! .
L‘ . Particle size 'analyses have been carried out using sample of non-cohesive soil from
[ : boreholes 1 and 2. Both samples contain grain sizes ranging from fine sand to fine
\—; gravel which when depos1ted in a saturated, loose state has the potential to liquefy
L - during earthquake induced ground shaking.
B
-
4

J ﬁ
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SITE CONDITIONS

2.1 Surface Conditions

The proposed site comprises five existing sections situated at the corner of Pukuatua
Street and Ranolf Street, Rotorua. The length of the Pukuatua Street boundary is
approximately 125 m while the length of the Ranolf Street boundary is approximately
40 m. Numbering the sections one to five from west to east, sections Three and Four
include old weatherboard houses with section Three also containing a garage. A hot
water bore is located on the north side of section Three and the lawns are described as
"soft". Section Five contains single level flats with block end walls and timber frames
and cladding. S@jﬁ@ams a preload of relatively 16w density fill with depths?
rangifg from 1.0 t0.1.8 m at the south-€ast corner. The fill has been in place for a

period of approximately 5 years. Section One is clear of any structures or features.

22 Subsurface Conditions

The New Zealand Geological Survey Map 1:250,000 Rotorua, Sheet 5, 1st Edition
describes the geological conditions in the region of the site as being sedimentary

alluvium and terrace and fan deposits. These materials are part of the Hawera Series

_and are of Pleistocene to Holocene age.

Our experience with soils in the Rotorua area reveals that in several locations there
are deposits of silt with low shear strength and high sensitivity. This material is

difficult to work with since its low shear strength is further reduced when disturbed.

The geological logs of the boreholes undertaken in this study are presented in
Appendix A. They indicate that there is a significant variation of subsurface conditions
across the site in an east-west direction. Borehole 2, to the east identifies alternating

silt and sand layers to approximately 3.2 m depth where medium dense to dense

* ' "gravels are located. The gravels are underlain by alternating layers of sand and silt to

the end of the borehole at a depth of 10.55 m. Other features to note on the log of

borehole 1 are the presence of organic silts at depths of 0.1 m and 2.6 m, both with a

Version: 2, Version Date: 06/07/2009



thickness of 0.2 m. The latter is logged as "soft" and hence is expected to be highly
compressible. There are loose sand deposits identified at depths of 2.8 m and 7.9 m
i ‘ which may have the potential to liquefy during earthquake events. Groundwater has

P been identified at a depth of 1.3 m below the ground surface. Liquefaction potential

will be addressed in a later section of this report.

{ . The geological log for borehole 2 identifies the presence of a significant deposit of
> sensitive silt which is interrupted by a 0.7 m thick layer of loose sand at 6.4 m depth.
There are also relatively thin alternating layers of sand and silt from 9.9 m depth. The

majority of the silt is described as "soft" with traces of peat at approximately 0.4 m

LT
4

depth and 9.2 m depth. Tubular roots are also found in the silt over most of the
borehole depth. Elevated soil temperatures were detected from approximately 6 m on.
This raises the possibility of hydrothermal alteration which further complicates the

- properties of the soil. The groundwater level in borehole 2 has been identified at a

£ depth of 1.0 m below the ground surface.

¢

The cone penetrometer test (CPT) results are shown plotted against depth in Appendix

A

L' ) B. Tests 1 and 2 correspond with the location of boreholes 1 and 2 respectively and

[ . the various material layers discussed above are clearly identifiable. In the plot of

\ CPT 1 the gravels at 3.2 m depth show significant cone resistance while the sand léyers
- - show moderate cone resistance. The plot for CPT 2 indicates the presence of very low
penetration resistance silts apart from thin sand layers at approximately 6.5 m. The
materials below the maximum borehole depth (10.70 m) show somewhat greater

4 penetration resistance with friction ratios suggesting the presence of loose to medium

E . dense sands and gravels.

— Analysis of the CPT data indicates that the apparent competency of the soils
L deteriorates from east to west across the site. The variation of soil type across each
\ f,j section in the north-south direction is, however, relatively small. The gravels at the
- 3 m depth are evident over the two eastern sections but not over the remainder of the
& . site. The remaining CPT plots are dominated by the presence of low penetration
resistance silts and occasional sand layers. Signs of increased material competence are

f;; apparent at greater depth, i.e. 7 m to 12 m with friction ratios suggesting the presence
L‘v of sands and gravels.
N Al PUY SEI N

¥ "

H

l
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GEOTECHNICAL ENGINEERING

3.1 Introduction

Recommendations and opinions in this report are based on data from the two
boreholes and nine cone penetration tests. The nature and continuity of the soils away
from the test locations is inferred but it must be appreciated that the actual conditions

could vary from the assumed model.

32 Foundations

The borehole and CPT results obtained for the western side of the site are dominated
by low strength, compressible silts. These observations are confirmed by shear vane
and consolidation tests obtained from the laboratory investigation.

Fora period of approximately. SYéaTs',“Sécnon number 2 has béen subjécted to_a filb

M 1.0 t671.8 m depth."The preload has had the effect of improving the soil
conditions, however, the’effective unprovement has been restricted to the upper 2 m.

Considering the time scale and the limited success of the preload,mw

preloading isfiot recommendéd, and isolated shallow foundations aré niot expectéd to-
(be suitable for thesite. 7

o f— e ——————— 2 ¢ ———

&“r_gqtu_[e(s). The use of piles minimises the effect of the variable soil condmgns and
reduces the probability of differential settlements. The piles would develop the
majority of their capacity from end bearing in the gravels found at depths varying from
approximately 4 m on the eastern side to approximately 12 m on the; western éide. The .
ultimate bearing capacity of such piles should be taken as S MPa. Applying a factor of
safety of 3.0 results in an allowable bearing capacity of 1.7 MPa. Note that side

friction has not been considered due to the low shear strength and high sensitivity of

*-*‘the silts. Piled foundations carrying the allowable stress specified above are expected

to experience very small settlements (less than 5 mm under the working stress loads).

Version: 2, Version Date: 06/07/2009
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The piles should be driven with careful control on both set and depth. Special care

should be taken to drive the piles to the appropriate depth and not to over-drive them.

f
N
1 [ A suitable pile driving formula should be used (e.g. Hiley) to confirm the pile capacity
v at the time of installation. Table 2 identifies the expected pile lengths for each of the
§ CPT locations.
i Table 2
bs » Approximate Pile Founding Depths
{
!,. CPT Location Pile Founding Depth
' (m)
? 1 3.5
‘ :
" 2 10.5
3 11.0
. 4 11.0
l ' 5 12.5
P 6 8.0
" 7 3.5
b ' .8 4.0
] .
I 9 4.0
.
{ !
{ i ) -
L. |
[+ An alternative foundation option is to use a concrete raft foundation. This would
- reduce the applied pressures to a low level, but the structure would be subject to
\.-
[ considerable total and differential settlements. The raft foundation would also be
[ susceptible to further settlements caused by seismic events.
L.
g "
Lo ™
L
I i . . .
z; 33 Liquefaction Potential
Foo.
; _'.’ The borehole logs presented in Appendix A indicate the presence of various layers of
i loose, saturated sands beneath the site. In addition, the laboratory analysis has shown
1 v ' that these materials are contained within a grading envelope which is susceptible to
é; % " iquefaction.
( ¥

)
“MDocument Set ID: 802324
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The consequence of liquefaction at the site is dependant on the type of foundation

employed. It is considered that driven pile foundations would not be significantly

o

affected by earthquake ground motions; as the area is relatively flat, but a raft

; foundation would be likely to experience increased total and differential settlements.

-
BN

Note that the pile driving operation has the effect of compacting the loose sand

deposits, hence reducing the potential for liquefaction and providing increased side

(..

frictional stresses during seismically induced settlements.

The lateral load capacity of the pile foundations should be considered carefully at the

S e

time of detailed design.

ooy
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4.0 SUMMARY

\Bocument Set ID: 802324
Version: 2, Version Date: 06/07/2009

The following factors have emerged from the site investigation and Pukuatua St,
Rotorua.

The subsurface soil conditions are dominated by the presence of soft silts.
Their low shear strength and high compressibility have been confirmed by
laboratory testing.

Medium dense to dense sands and gravels have been identified at depths

ranging from approximately 4 m in the east to 12 m in the west.

It is recommended that driven pile foundations are adopted for the proposed

structure. The piles should extend to the depth of the gravel layers.

The use of driven piles to the recommended depths would provide an
allowable bearing capacity of 1.7 MPa. It also limits total and differential
settlements to a negligible level and reduces the susceptibility of the proposed
structure to further settlements caused by liquefaction during seismic events.

If possible, the proposed structure should be positioned towards the eastern
side of the site. The soils in this area are of relatively higher competence and

the required pile lengths are shorter.

(Aconcrete raft foundation is an alternative option, however, it Would be

susceptible to relatively large total and differential Settlements._It would also
have inferior performance when subjected to_€arthquake induced ground s

motions)

-~
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5.0 APPLICABILITY

This report has been prepared for the particular brief given to us and data or opinions
contained in it may not be used in other contexts or for any other purpose without our

prior review and agreement.

During excavation and construction, the site should be examined by an engineer
competent to judge whether the exposed subsoils are compatible with the inferred
conditions on which the report has been based. We would be pleased to provide this
service to you and believe your project would benefit from the continuity. However, it
is important that we be contacted if there is any variation in subsoil conditions from

those described in the report.

TONKIN & TAYLOR LTD
Consulting Engineers

@QW o |

GEOTECHNICAL GROUP MANAGER

Report prepared by: R.J. Peploe

RIP:MP _
1172\2RIPI412.REP ;

-
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TONKIN & TAYLOR LYD.

ENGINEERING LOG TERMINOLOGY

! DRILLING OR EXCAVATION
‘ ] FLUID LOSS WATER CORE RECOVERY METHOD/CASING PENETRATION
ST 12
| Core recovered expressed as Shows driling method and degih 3 NO
e NO LOSS WATER LEVEL s
i : ON DATE SHOWN pororage o telengh ofthe o | ressmance
{ PARTIAL LOSS WATER INFLOW RANGING
- 0
P COMPLETE LOSS WATER OUTFLOW
;o A= REFUSAL
]
{ [ SAMPLES AND TESTS
' SAMPLETYPE TESTS GRAPHIC LOG TYPICAL SYMBOLS
‘5 . [] orenparreL N=22 SPTUNCORRECTED BLOW COUNT FOR 300MM The Graphic Log showssodand [ = oy ay
1 BLE OR TRIPLE TUBE @75kPa UNDRAINED SHEAR STRENGTH AS MEASURED BY rock substances, sriflcant K X X
Y . FIELD VANE defects, andcoreloss. Sodand 75,7 I SILT
L ANDARD PENETRATION TEST X rock substances representedty [T
- , PRESSUREMETER TEST dearconrastingsymbols  -eees SAND
1 [} LARGE DIAMETER THIN WALLED TUBE consistent fo oach project
LR % LABORATORY TEST(S) CARRIED OUT — UNSPECIFIED %00 | GRAVEL
L- i ] SMALL DIAMETER THIN WALLED TUBE OR SPECIFIED AS BELOW 0’00
;= [} suiksampLe LV - LABORATORY VANE AL - ATTERBERG LIMITS w | ORGANIC MATERIAL
i , UU - UNDRAINED TRIAXIAL PSD - PARTICLE SIZE //,2 MUDSTONE
:;... Length of sample indicated by C'p'- EFFECTIVE STRESS CONS ~ CONSOLIDATION ::::: SANDSTONE
F’-} length of symbol - DS - DIRECT SHEAR COMP- COMPACTION MV Moasar
r 1. UG -UNCONFINED COMPRESSION IS - POINT LOAD vy
L ' NO CORE
T
., ', SOIL DESCRIPTION
. _ CLASSIFICATION SYMBOL MOISTURE CONTENT UNDRAINED SHEARSTRENGTH ~ RELATIVE DENSITY
¢
. L Based on USBR Unified Sol D- DRY,LOOKS AND FEEL DRY Cu (kPa) SPT-UNCORRECTED
| ww“'s’s.ﬁ"',wﬁ:m M- MOIST, NO FREE WATER ON VS-VERYSOFT <10 N VALUE
\-,,  Methodforfed HAND WHEN REMOULDING
E [~ Saknymbosbesion S -SOFT 10 1025 VL-VERYLOOSE 0 to4
: Method mey differ. Ww- D
R ory Method mey mmmm&"w F -FIRM % 1050 ‘L -LOOSE 4 010
S Moisure content may be St -STIFF 50 10100 MD-MEDIUMDENSE 101030
, ; compared to the plastic km (PL) VSt-VERY STIFF 10010200 D -DENSE 01050
[ had eg M > PL. = moist, moisture )
( content greater than the plastic H -HARD >0 VD - VERY DENSE >50
E it Fb - FRIABLE .
[ Ly —
.‘
""&g ROCK DESCRIPTION ¢
{ WEATHERING ROCK STRENGTH SIGNIFICANT DEFECTS
| Fr-FRESH UCS {MPa) SIGNIFICANT DEFECTS SHOWN GRAPHICALLY
‘: E SW- SLIGHTLY WEATHERED EXTREMELYLOW <2 JOINT
N HW- HIGHLY WEATHERED VERY LOW 2 106 SHEARED ZONE
i
.. EW- EXTREMELY WEATHERED Low 6 020 CRUSHED SEAM
I MODERATE 21060 INFILL SEAM
Um st ¢ HIGH 6010 200 EXTREMELY WEATHERED SEAM
l VERY HIGH >200

x..Document Set ID: 802324
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DRILL METHOD: 180¢HOLLOW AUGE
( R.L. ; ¢ 'DRILLED BY:  croTECH DRILLING
{__ [DATUM __N/A DRILL FLUID:  n/a LOGGED BY:  LPA CHECKED: RJP
ir GEOLOGICAL ENGINEERING DESCRIPTION
1] | eeotomeas unir, 2 z g | sou pescaemon
b GENERIC NAME, E < Sod type, minor components, plasticity or
~ | & porticle size, coiour.
. ORIGHH, - = % 3
. MINERAL COMROSITION, x z | ¥ z | 23| £83 | BE| Rook pescarmon
N g § E / £ g E Substonce: Rock type, porticle size, colour,
{ g 3 " G h |z h & minor components.
\ ~ E ¥ 8le 3 E g & g Elok Defect: Type, Incli """r:.!hlcknul.
| roughness, 9.
- S E L R L AR R L1 e
‘ EAL & FIL1 o < 1 ::‘ GY M IMD | GRAVEL: Seal, sand, coarse, grey
TOPSOIL CER 7] ;v % F SILT: organic, dark brown
1 - - -1
— ALLUVIUN 4 x - light grey & brown, thin organig]
, qd ] layers, becomes dark yellow
X o
E ~ v - x
} e 1.0 — X —
Ad 3 -4 X Vst - white, pumiceous -
v = XX
* v - - MH -
’ N B \ -‘;(Iw F - brown, slightly organic |
|l - o ﬁ . b D I3 ‘MD SAND: medium, 1t grey -
Y .
. <1 2.0 <y, .| SP L =
o = a - )( ~ fine, silty, brown, slightly
. i = E Juwo, organic N
P S =
l&.- : _“:v OH w is SILT: organic, dark brown i
[=
[ e
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TONKIN & TAYLORK LID.

BOREHOLE LOG

BOREHOLE No: 1

PROJECT: - SITE INVESTIGATION

LOCATION: PUKUATUA ST _ROTORUA

CO~-ORDINATES N/A

DRILL TYPE: MOBILE

JOB No: 11722

HOLE STARTED: 27.11.92
HOLE FINISHED: 27.11.92
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TONKIN & 1AYLUK L1ID,

BOREHOLE LOG

BOREHOLE No: 2

PROJECT:» SITE INVESTIGATION

LOCATION: PUKUATUA ST ROTORUA

JOB No: 11722

N

CO-ORDINATES N/A DRILL TYPE: MOBILE HOLE STARTED: 27.11.92
LE FINISHED: 27.11.92
RIL D: 180¢ HOLLOW AUGER
( R.L. ORILL METHO i VDRILLED BY: GEOTECH. DRILLING
{ DATUM N/A DRILL FLUID:  N/A LOGGED BY;  LPA  CHECKED: RJP
- GEOLOGICAL ENGINEERING DESCRIPTION
{ J GEOLOGICAL UNIT, % z g SOL DESCRIPTION
, plasticit
{; o § A RES ARl meenents, plastelty or
. | wmeraL couposimon. > TESTS z § 3 3| £85 5£ ROCK DESCRIPTION
L g ~| 8 g yd § § Substonce: Rock type, partcle aize, colou,
i minor components,
{ g E ¥ 3 ) 3 ‘:_f [ gé E Dafect Type, lncik '.‘;‘h_'.._. A
H roughness, 9.
— §3 5 g 5 ..., 3 &y g §§ E ang88_.ae8f|sREE
- TITE L [ X 4 GRAVEL: fine, vellow pumice 1|
t TOPSOTL o o g v ¥l oL M g ]
{ ALLUVIUM b R N7 N=1 L].- ¥ |mn . SILT: organic, peaty, fibrous A
l —: = y, p - pumiceous, light brown,
” b A % 14| T very sensitive -
r 1% -
] : g5 [n-o0 m 1.0~ x —
9 - - F -
~- X
: = = T X
! fraY E - X s -t
. 17« .
o] ) —
kv- o = 2.0
& s : N Yx i
{ ol B i b -
s g 7 N=20 4 . X
ol . - “a T
L.v P . - tubular roots -
[SE LAl S x
! < | e15 kPa - 3.0~ ]
L“‘ 8 B =0 5 - X,( j
- — 4%
gl Q| =« : 4 x .
4,0 —
L - glal | oo %
~ a 3 . 1 ¥ ]
[ : [ X -
| 1 x .
|- 8 § (SUNK) 8 45 -
e . 5.0-j ¥ * ‘]
{ 2 -
= ) X - .
o -
L =3 B 8 -j Xx _j
. R|E - 4
{ i 10— XX ' _
| oF - 1 x - becomes warm =
~— ale :
3 © 3 i o lsw L SAND: medium to coarse,
_ f’ J .°. grey, fine white pumiceous j
4 ‘0" gravels
L"" 215l [y -4 D?.o—--? -
- il L X b s SILT: light grey, hot, brown
b 4 v layers ~
' o5 1 .
. gig 1% . .
em————— =< 8.0 ~ % J o — ’ p—
X .
35 1% ]
X
X
ol= 9.0 — %
ale i el - contains peaty horizoms .
- < -1 WX -~
% .
2|s 1.X .
121 & N=20 1010, 0=l 1 sw L SAND: brown
X M P SILT: pumiceous, brown, peaty N
olf o W layers -
w8 wy
= e WD SAND: hrown  EUbular roots
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" 7 CPTIA
T GEOTECH DRILLING
- ' CONE PENETROMETER

¢ CPT No: CPT1A
‘ ‘| CLIENT: PUKUATUA ST PARTNERS 1 of 1
( ' PROJECT: CPT SURVEY LOCATION: PUKUATUA ST . JOBNO: 11722
s Date: 11-27-1992 Cone Range: 100kN Client Ref: —
A R.L.: — - Operator: G.L.BARNETT East: -
l : Datum: - Grid Ref: - North: -
[ . . Graphic s
¢ Cone Resistance (MPa) Log Friction (MPa)
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CPT2
’ L. " GEOTECH DRILLING
S " CONE PENETROMETER
. 1 CPT No: cpi2
. CLIENT: PUKUATUA ST PARTNERS 1 of 1
PROJECT: CPT SURVEY LOCATION: PUKUATUA ST JOBNO: 11722
[ Date: 11-27—1992 Cone Range: 100kN Client Ref: —
A R.L.: - Operator: G.L.BARNETT East: -
l ‘ Datum: - Grid Ref: - North: -
A Cone Resistance (MPa) Griglglic Friction (MPa)
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Llj-ocument Set]DSBOAEO Py Tonkin & Taylor Lid .. Friction Ratio (percent)
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Date: 11-27-1992 Cone Range: 100kN Client Ref: -
: R.L.: — Operator: G.L.BARNETT East: -
: Datum: - Grid Ref: - North: —
Cone Resistance (MPa) Griglgic Friction (MPa)
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GEOTECH DRILLING
CONE PENETROMETER

CLIENT: PUKUATUA ST PARTNERS

CPT No: cpt3
1 of 1

PROJECT: CPT SURVEY

LOCATION: PUKUATUA ST

JOBNO: 11722
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Lw CPT4
o ' GEOTECH DRILLING

([~ | CONE PENETROMETER

L N CPT No: cpt4

: CLIENT: PUKUATUA ST PARTNERS 1 of 1

{. PROJECT: CPT SURVEY LOCATION: PUKUATUA ST JOBNO: 11722

\ .

[ Date: 11-27-1992 Cone Range: 100kN Client Ref: -

A R.L.: - Operator: G.L.BARNETT East: -

\ s Datum: - Grid Ref: - North: —

.{N- . Graphic s s

E Cone Resistance (MPa) Log Friction (MPa)
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‘ GEOTECH DRILLING
N CONE PENETROMETER
) CPT No: cptd
CLIENT: PUKUATUA ST PARTNERS 1 of 1
L PROJECT: CPT SURVEY LOCATION: PUKUATUA ST - JOBNO: 11722
i ’ Date: 11-27-1992 Cone Range: 100kN _ Client Ref: —
j R.L.: - Operator: G.L.BARNETT East: -
L Datum: - Grid Ref: - North: —
Cone Resistance (MPa)
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CPTS
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GEOTECH DRILLING

CONE PENETROMETER
CLIENT: PUKUATUA ST PARTNERS

CPT No: cpt6
1 of 1

PROJECT: CPT SURVEY

LOCATION: PUKUATUA ST

JOBNO: 11722

Date: 11—-27-1992
R.L.:

Datum:

Cone Range: 100kN
Operator: G.L.BARNETT
Grid Ref:

Client Ref:
East:
North:
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CPT?7

GEOTECH DRILLING

‘ . CONE PENETROMETER
L i CPT No: cpt7
: CLIENT: PUKUATUA ST PARTNERS 1 of 1
L PROJECT: CPT SURVEY LOCATION: PUKUATUA ST JOBNO: 11722
i Date: 11-27-1992 Cone Range: 100kN Client Ref: -
: R.L.: - Operator: G.L.BARNETT East: -
( ; Datum: - Grid Ref: - North: —
Cone Resistance (MPa) Griglg]ic Friction (MPa)
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GEOTECH DRILLING
CONE PENETROMETER

CLIENT: PUKUATUA ST PARTNERS

CPT No: cpi8
1 of 1

LOCATION: PUKUATUA ST

JOBNO: 11722

: Date:
i R.L.: —
Datum: -

1 PROJECT: CPT SURVEY
v 11-27-1992

Cone Range: 100kN
Operator: G.L.BARNETT
Grid Ref:
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GEOTECH DRILLING

. CONE PENETROMETER
CPT No: cpt9
CLIENT: PUKUATUA ST PARTNERS 1 of 1
‘L PROJECT: CPT SURVEY LOCATION: PUKUATUA ST - JOBNO: 11722
{' Date: 11-27-1992 Cone Range: 100kN Client Ref: —
J R.L.: - . Operator: G.L.BARNETT East: -
[' Datum: - Grid Ref: - North: —
{ e
Cone Resistance (MPa) rigglc Friction (MPa)
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! .| GEOTECHNICSLID soncustomussensscnon

[ | Plate No. 1 Page 2 of 6
- ‘| Site : Pukuatua Road Job No.: 11722
Borehole No. : 1 Sample No.: 6 Depth: --- (m)
L Test Method Used : NZS 4402:1986 Test 2.8.2 Dry Sieve .
¥
i ! ICtAY ! FINE T REDIWS‘LT T TOARSE ! FIRE T ESE%I'%R T com_"_rmi— r—mung—ﬂle‘y‘c%ms—vmze 5
-~ - Zull
g ' a d
t /N
: 2 o
'y /
| - f
8 :
E h /
LF! ,——-""//
'{ . ‘a0t 001 a1 Partice Size (ne) 10 100
\ ! .
P ' Sieve - |Total % Sieve |Total %
7 . (mm) |Passing’ "| (mm) |Passing
S 75.0 - - 2.00 87
| 630 | - 118 7
3 53.0 - 0.600 - 38
- 37.5 e 0.425 21
- 26.5 --- 0.300 12
i 19.0 0.212 6
- 16.0 - 0.150 4
"By 13.2 --- 0.090 3 “
. 9.5 100 0.063 2
| 6.7 99
4.75 98
Sample history: As received natural.

'Soil description: SAND, (fine - coarse), loose, grey, some fine gravels.

Remarks : Percentage gain = 0.3 %

Entered by : /7)/&S - Date :20—/2-97Z Checkedby: QAF

Date: 2112-9¢

-

pukuowgl PARTICLE SIZE ANALYSIS

Form No. S7

|

Bocument Set ID: 802324
Version: 2, Version Date: 06/07/2009




8
__f R GEOTECHNICS LTD 19 MORGAN ST. NEWMARKET, AUCKLAND.
| Plate No. 2 Page 3 of 6
— Site : Pukuatua Road E Job No.: 11722
Borehole No. : 2 Sample No.: 9 _ Depth: 6.8-7.25 (m)
L Test Method Used : NZS 4402:1986 Test 2.8.2 Dry Sieve :
.¥ | cwar SILT —SAND__ ] GRAVEL , .

- /
L - /
g~ /
- g
B 5
b /
- * 7

e

—
{”} AQ 1 ot al 10 100
- Particle Size {mm)
;— .
Lo Sieve - |Total % Sieve |Total %
L“t (mm) |Passing | (mm) |Passing
St 75.0 --- - 2.00 96
| - 630 | ° — 118 86
‘§ . 53.0 --- 0.600 57
| & 37.5 . 0.425 40
‘.. 26.5 --- 0.300 29
[ 19.0 0.212 21
i b 16.0 0.150 17
. 13.2 --- 0.090 12
£ 9.5 0.063 9
| > 6.7
% i 4.75 100
L' Sample history: As received natural.
i % Soil description: SAND, (fine - coarse), loose, grey, some silt.
Remarks : Percentageloss = 0.2 %
Entered by : /745 Date: 2p-/2-32 Checkedby: RAF Date : 21-12-92
ﬁ puku29Zwql PARTICLE SIZE ANALYSIS Form No. 57

Lbcument Set ID: 802324
Version: 2, Version Date: 06/07/2009




1. G EOTECHN ICSLTD 19 MORGAN ST. NEWMARKET, AUCKLAND.

Plate No: 3

Page 4 of 6

‘ Site : Pukuatua Rd.

-~

Job No.: 11722
Borehole No. : 1 Sample No.: 3 Depth: 1.3 (m)
Test Method Used : NZS 4402:1986 Test 7.1 One-Dimensional Consolidation

- —~
44 \
: <
i N
g N
- \
: N
iy N
. N
'10 100 App“.d Pressure (kP.) 1000 10000
Pressure "Void |Pressure Increment | Coefficient of Coefficient of
(kPa)- Ratio - (kPa) Consolidation Compressibility
e | Cv(m2/yr) Mv (m2/MN)
As recieved 0 4.816
13.4 4,727 - 0 to 134 NA NA
26.8 4.698 13.4 to 26.8 240 0.38
53.6 4.658 26.8 to 53.6 68 0.25
107 4.575 53.6 to 107 59 0.27
215 4.457 107 to 215 300 0.19
429 4.279 215 to 429 120 0.14
858 4.015 429 to 858 270 0.11
1716 3.617 858 to 1716 240 0.08
3433 3.097 1716 to 3433 84 0.05
6867 - 3433 to 6867 - -—-
Rebound 134 NA

Sample History : Undisturbed core trimmed at NWC. SQR of time fitting method used.
Soil description : SILT, soft - firm, It. grey - white.

Initial Dry Density: 0.46  (t/m3) Initial Water Content: 170 (%)

Solid Density : 2,65 (t/m3) assumed Initial Saturation : 93 (%)

Temperature During Testing: max = 22°C  min = 15°C

Entered by: /n@r Date: 29—/ 2-492 Checkedby: Rng Date : 2.2 92
PUKUIA WL CONSOLIDATION TEST Form No. 532

Pocument Set ID: 802324

Version: 2, Version Date: 06/07/2009
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Plate No: 4
« GEOTECHNICS LTD 19 MORGAN ST. NEWMARKET, AUCKLAND,

» Page 5 of 6
Site : Pukuatua Rd. Job No.: 11722
Borehole No.: 2 Sample No.: 3 Depth: 2.3 (m)

Test Method Used : NZS 4402:1986 Test 7.1 One-Dimensional Consolidation

Pressure : Void |Pressure Increment | Coefficient of Coefficient of
(kPa) Ratio (kPa) Consolidation Compressibility
e ' Cv (m2/yr) Mv (m2/MN)
As recieved 0 4.204 -
134] 3625 = 0 to 134 NA NA
26.8 3.556 13.4 to 26.8 4.5 - 0.99
53.6 3.434 26.8 to 53.6 * 6.6 . 0.87
107 3.286 53.6 to 107 20 0.53
215 3.125 107 to 215 21 0.29
429 2.930 215 to 429 - 25 0.17
858 2.729 429 to 858 54 : 0.09
1716 2.507 858 to 1716 49 0.05
3433 2.262 1716 to 3433 90 0.03
6867 --- 3433 to 6867 -- .
Rebound 13.4 NA

Sample History : Undisturbed core trimmed at NWC. SQR of time fitting method used.
Soil description : SILT, v. soft, It. brown.

Initial Dry Density:  0.51  (t/m3) Initial Water Content: 154 (%)

Solid Density : 2.65  (t/m3) assumed Initial Saturation : 97 (%)

Temperature During Testing: max = 22°C  min = 15°C

Entered by ;2§ Date: 79-/2-922 Checkedby: (aE Date : 21-12-92
PUKUZ3.WQ1 CONSOLIDATION TEST Form No. S32

ocument Set ID: 802324
Version: 2, Version Date: 06/07/2009
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L R ¢ L4 GEOTECHNICS LTD, MATERIALS TESTING & INSTRUMENTATION SPECIALISTS FO rm N o ) M a

. . POBOXSZIN  AUCRAND _ NEWZEALAND
U T ;’amﬁi‘w“‘“;‘;“&ﬁ}mm Sht. \..of .. .&. .
~ | Engineer. Qx¥P. ... Date 2)-'2-92. SitetwwazwagaJob No MT122 .
l’ BOREHOLE NO ttviz2lz2lzlzlz]2.
i, | SAMPLE No 2lel 3lw(2 |46 |9
1 DEPTH (m) \-3 23 S-2/6-8
" WATER CONTENT (%) 90 2| 24-Y132

i
L © } BULK DENSITY (t/m3)

DRY DENSITY (t/m3)

LL

- LIMITS

' For sample history | PL
L' and fraction tested,
refer to test sheets P
4
4

: LID DENSITY 3
Mcnome'fer/Vocuum)(t/rn )
v | SIEVE / \/

SEDIMENTATION

ORGANIC CONTENT (%)

L_’ pH DETERMINATION

{F ALLOPHANE CONTENT(%)

- COMPACTION E

LABORATORY VANE (kPa)
L | For vane details ref. test shts &7 3 O

TRIAXIAL (UU)

[ . | TRIAXIAL (drained) ]
i @Axmt_ (cup)

' j CONFINED COMPRESSION

{ (k Pa)

% | PERMEABILITY ((fc/rr?;sogc))

L= | ermensiLmyciod Pressk

7 | PINHOLE DISPERSION

VB

L~ | consoLipaTION v Ve

SUSPENDED, _SOLIDS

{'% (mgm /2 )

e | RELATIVE DENSITY | MAX

) u

L@ (kg /m3) N HE
. | SHEAR BOX INITIALS: MAs

LE Other:

ﬁ —Test performed — see separate result sheet
AW TEST RESULT SUMMARY
Dbeument Seto~302324
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