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Ryman Healthcare Limited
C/ - Mitchell Daysh Limited
PO Box 300 673
Auckland 0752

Attention: Richard Turner

Dear Richard

Responses to Further Information Request by Wellington City Council
Service Request Number 471670, WGN 210104
Redevelopment of 26 Donald Street and 37 Campbell Street, Karori, Wellington

This letter addresses the request by Wellington City Council for further geotechnical information
(592) relating to the development of 26 Donald Street and 37 Campbell Street, Karori, Wellington, as
a comprehensive care retirement village (WGN 210104). In this letter we provide the following
information requested by you (email Sebastian Barrett/Nicki Williams dated 5 November 2020).

1 Factual geotechnical information (BH logs and CPT results)

Please find our report in Attachment A titled “Proposed Comprehensive Care Retirement Village, 26
Donald Street and 37 Campbell Street, Karori, Wellington, Geotechnical Site Investigation Report”,
job number 30309 dated March 2019.

Factual geotechnical information is available in Appendices A, C and D of the attached report.

2 Liquefaction analysis output / results
Please see the attached report in Attachment A.

The seismic loading and liquefaction analysis completed in 2019 is summarised in Sections 3.5 and
3.6 of the report. The 2019 analysis output is shown in Appendix F of such report.

The 2019 liquefaction analysis assumed the proposed new buildings are importance level 2 buildings
(IM2) and the analysis were completed for the following cases:

e SlScase:0.11g, Magnitude 6.2
e A 1-in-100 year seismic event: 0.23g, Magnitude 6.2
e  ULS case: 0.45g, Magnitude 7.1

Additional liquefaction analysis of CPT2, CPT3, CPT5, CPT9 and CPT10 was carried out on 12
November 2020 for:

e a1-in-1000 year seismic event: a PGA of 0.59g, Magnitude 7.1 (seismic subsoil class C and IM3)

See response to Item 3 below. The 2020 liquefaction analysis output is enclosed in Attachment B.
The results of the 2020 liquefaction analysis conclude that the calculated ‘free field’ liquefaction
induced settlement range for a 1-in-1000 year event is up to 100 mm.
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3 The Importance levels and design life of the different structures assumed

in the liquefaction analysis

Based on discussion with the project Structural Engineer Mitchell Vranjes (Peter Lisle/Shirley Wang
on 11 November 2020), the importance levels and design life of different structures are summarised
in Table 1 below.

Table 1: Proposed building importance levels and design life

Building description Building importance | Design life
level

Existing buildings (The Oldershaw block, Allen Ward IL2 50

Hall...etc)

Buildings BO1A & B01B IL3 50

Buildings BO2 - BO7 IL2 50
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The seismic design loadings for the 2019 and 2020 liquefaction analysis are described in Section 2 of
this letter.

Yours sincerely,

o

Shirley Wang
Geotechnical Engineer

Letter reviewed & authorised by John Leeves, Project Director

Attachments: Attachment A: Geotechnical Site Investigation Report
Attachment B: 2020 Liquefaction Analysis

13-Nov-20
t:\auckland\projects\30309\30309.2000\issued document\20201113.syw.docx
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Attachment A: Geotechnical Site Investigation Report

. Proposed Comprehensive Care Retirement Village, 26 Donald Street and 37 Campbell Street,

Karori, Wellington, Geotechnical Site Investigation Report”, job number 30309 dated March
2019.

Tonkin & Taylor Ltd

13 November 2020
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Building BO4, 1775 River Road, Hamilton
(BC 2018/37468)
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Executive Summary

Ryman Healthcare Ltd (Ryman) have engaged Tonkin +Taylor Ltd (T+T) to carry out a geotechnical
assessment for a resource consent application for the proposed comprehensive care retirement
village at the former Victoria University Karori Campus, Wellington at 26 Donald Street. The proposal
includes building new 2 to 6 storey buildings with 2 to 4.5m deep basements. Some existing
buildings in the centre of the site are proposed to be retained. The new buildings include the
following:

. Buildings B02, BO3, B04, BO5 and B0O6 along the southern boundary of the site,
. Building BO7 on the eastern boundary, and

° Buildings BO1B and BO1C in the north western part of the site adjacent to the existing
Waghorn building.

Geotechnical investigations undertaken for this report show the site is typically underlain by:

. Up to 0.5 m of fill, overlying

. An intermediate layer comprising interbedded alluvial soils on the lower elevations (up to a
depth of 9.5m); and outwash fan deposits on the elevated slopes (to depths in excess of 29m)

. Greywacke bedrock at depths ranging from 5 m to greater than 29m

Hydrostatic and groundwater levels measured in standpipe piezometers indicate groundwater
depths at depths ranging from 1.1m to 3.3m. In the northern part of the site, artesian water
pressures were recorded in the river gravel layer at a depth of around 16m.

Liquefaction hazards at the site have been assessed by reviewing CPT data and the site
geomorphology. The CPT results indicate layers in the upper few metres where liquefaction could
potentially occur under 1 in 100 year return period seismic loads. However, the site has recently
experienced a peak ground acceleration of around 0.25g, with a Magnitude of M7.8 without
consequential liquefaction. We do not consider the effects of liquefaction settlement to be
consequential, and expect it will meet New Zealand Building Code requirements.

The site investigations show the site is generally suitable in geotechnical terms for the construction
of two to six storey buildings with basements. These are proposed to be founded on base isolated
pad foundations, with 2.0 to 4.5m deep basements, with some having sheet pile retention. Our
initial geotechnical analyses (to be developed during detailed design) show that there is likely to be a
suitable bearing surface raft slabs at buildings B02, B03, BO4, BO5 and B06. Some localised undercut
and replacement with compacted hard fill could be required for BO7 to mitigate soft areas. Deeper
undercut down to 160mRL (an additional 2m) and replacement with compacted hard fill is likely to
be required for up to half of buildings BO1B and BO1C to mitigate settlement risks associated with
organic clay.

The effect of the basements on groundwater drawdown and associated settlement is addressed in a
separate report. Design of the basement slabs will need to accommodate the buoyancy effects of
groundwater levels that are expected to be encountered above the basements.

The site is considered geotechnically suitable for the proposed development provided that the
recommended in this report are followed.
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1 Introduction

Ryman Healthcare Ltd (Ryman) have engaged T+T to carry out a geotechnical assessment for the
resource consent application for the proposed comprehensive care retirement village at the former
Victoria University Karori Campus, Wellington, at 26 Donald Street and 37 Campbell Street. The
geotechnical services included the following scope of work:

1 Carry out a desktop review of existing information at the site and surrounding areas

2 Procure and supervise geotechnical site investigations comprising Cone Penetration Tests
(CPT), machine drilled boreholes and hand augers

3 Specify and review geotechnical laboratory testing comprising maximum dry density test,
particle size distribution test (PSD), unconsolidated compression triaxial test (UC)

4 Identify potential geotechnical risks and constraints at the site that may affect the proposed
retirement village

5 Preparation of this geotechnical investigation report to support a resource consent
application.

A contaminated land assessment has also been completed to determine potential contaminated
ground effects for the site. An assessment of the proposed basement excavations on groundwater
drawdown is presented the assessment of groundwater effects report. These studies are being
reported under a separate cover.

2 Background

2.1 Site description

The site was previously occupied by Victoria University. The features and buildings present on the
site are shown on the site plan (refer to Figure 1 in Appendix B). Demolition works have begun on
site, to date this has included asbestos removal and internal lining strip out; with no removal of any
hard structures. The north western portion of the campus was occupied by existing multi-story
concrete buildings. They were located on gently to moderately sloping terrain. Unsupported slopes
of up to 20° are present, but more typically are around 5° to 10° in the north western area. A
concrete retaining wall supports a 4m high slope north of this area. Areas between the buildings
were vegetated. A small gully is present in the north eastern corner of the site. This area is elevated
from the surrounding playing fields, tennis courts and south eastern gully, which are located to the
south west and south of the concrete buildings. These areas are flat to gently sloping, typically less
than 10°.

2.2 Proposed Retirement Village

The proposed village including basement levels and elevations are presented in Appendix B. It
comprises building 2 to 6 storey buildings with 2 to 4.5m deep basements. The existing buildings in
the centre of the site are proposed to be retained. The new buildings include the following:

. Buildings B02, BO3, B04, BO5 and B0O6 along the southern boundary of the site (2 to 3 levels),
. Building BO7 on the eastern boundary, and

. Buildings BO1B and BO1C in the north western part of the site surrounding the existing
Waghorn Building.
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2.3 Review of Existing Information

Historical borehole investigations presented in a 1965 design drawing for the buildings comprising
the Teachers Training College (at the Karori campus) are attached in Appendix A. A total of 21
investigations were undertaken across the site from depths ranging from 2m to 17m. The
investigations comprised 10 No. hand auger holes, 6 No. machine auger holes, and 5 No. fully cored
machine boreholes. Standard Penetration Tests (SPT) at 0.75m intervals were undertaken in the
machine auger holes and cored boreholes. The boreholes are wholly within the surficial alluvial and
outwash fan soils and do not extend down to the basement greywacke.

Historical aerial photographs are presented in Figure 2 in Appendix A. They indicate the
development of the site from 1945 to 1982, the present day site is shown in Figure 1 (Appendix A).
The 1945 and 1962 photographs indicate the site prior to development of the university campus.
They indicate a broad flat area in the area of the present playing fields and tennis courts, and an east
west trending gully in the south eastern corner of the site. There appears to be a drainage channel in
the centre of this gully. The northern portion of the site rises up a moderate slope. There are two
houses located in this area in 1945 and three in 1960. The 1970 photograph shows the addition of a
number of the multi-storey concrete buildings in the northern portion of the site, and ongoing
construction around the site. By 1982 the campus is similar to the present day layout prior to recent
demolition.

3 Subsurface Conditions

Published geology (Figure 3.1) for the site! indicates that the site is underlain by alluvial gravels
underlain by “grey sandstone-mudstone sequence and poorly bedded sandstone” of the Rakaia
Terrane, commonly referred to as greywacke (indurated sandstone) and argillite (indurated
mudstone).

The project area is located within a fault bound valley (graben), which has been infilled by alluvial
sediments. The valley is bounded by the Khandallah Fault around 500 m to the north, and the
Wellington Fault around 1km to the south. A series of north —south trending normal faults crosses
the graben approximately 600m to the west and east of the site.

1 Begg, J.G., Mazengarb, C., 1996. Geology of the Wellington area. Scale 1:50,000. Institute of Geological & Nuclear
Sciences geological map 22. 1 sheet + 128 p. Institute of Geological & Nuclear Sciences Ltd., Lower Hutt, New Zealand.
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Figure 3.1: Excerpt of the 1:50 000 Geology of the Wellington area map

3.1 Site Investigation and Laboratory Testing

3.1.1 General

Site investigations were undertaken from 9 to 19 October 2017. The test locations are shown in
Figure 1 in Appendix A. The results from site investigation testing are attached in Appendix D. The
physical borehole drilling and CPT probing works were carried out by Perry Geotech, with site
observations and visiting observations provided by T+T representatives. The boreholes were logged
in general accordance with the NZGS Logging Guidelines by an Engineering Geologist.

Following the investigations in 2017, monitoring of groundwater levels, rising and falling head
permeability testing has been undertaken in January and February 2019. The results of these are
presented in the assessment of groundwater effects report.

3.1.2 Results of Investigation

Geotechnical units encountered during the recent investigation are summarised in Table 3-1. A
summary of laboratory test results are presented in Table 3-2. Complete laboratory test results are
presented in Appendix E.

Tonkin & Taylor Ltd March 2019
Proposed Comprehensive Care Retirement Village, 26 Donald Street and 37 Campbell Street, Karori, Job No: 30309
Wellington - Geotechnical Site Investigation Report

Ryman Healthcare Ltd



Table 3-1: Summary of encountered geotechnical units

N Silt and Colluvium .
Investigation . Lower River | CW to HW Mw
. Fill Recent . (Outwash
Location . Alluvium Gravel | Greywacke | Greywacke
Alluvium Gravel)
BHO1 - 1.6-3.75 3.75-9.0 - 9.0-15.5 15.5-20.25
0.25- 14.25 -
BHO2 0-0.25 - 14.25 - 16.5 - -
25.5-
BHO3 0-0.45 0.45-1.6 - 1.6-29.0 29.0 - -
BHO4 0-0.5 0.5-3.8 - - 3.8-5.0 5.0-10.5
BHO5 - 0.9 -5.0 5.0-9.5 9.5-16.5 - -
BHO6 - 0-6.8 - - - 6.8-10.5

Table 3-2: Summary of laboratory test results

Natural - -
Borehole Depth (mBGL) Moisture L::::f PIIa :;::;ty Organic Content Allophane
Content (%) (%) (%) Content (%)
(%)
BHO1 1.50 <5
BHO1 2.60 72.6 81 36 14.6 <5
BHO1 5.70 55.2 75 27 8.3
BHO2 2.00 <5
BHO2 2.20 46.9 33 8 13.7
BHO2 3.40 62.1 12.8
BHO3 2.00 23.1 32 15
BHO3 2.50 <5
BHO3 8.35 42.4 13.2
BHO4 1.50 27.4 36 12
BHO5 4.20 57.9 15.8
BHO6 3.30 72.6 17.5

3.2 Geological Model

Based on the investigation and our experience in the local geological conditions, a geological model
has been developed and a section of it is presented on Figure 3.2. This section and additional
geological sections through the site are presented in Appendix A.

The site is located on an elevated terrace bound by the Khandallah and Wellington Faults.
Investigations indicate that an outwash fan comprising interbedded silts and sands with minor gravel
forms the more elevated slopes in the north east of the site. Bedded alluvial soils occur on the flatter
terrain below. The surface of the basement greywacke appears to dip down towards the north east.
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The ground model generally comprises:

° 0 to 0.5 m of fill

. Interbedded alluvial soils on the lower elevations (up a depth of 9.5m); and outwash fan
deposits on the elevated slopes, the base of the outwash fan was not encountered in BHO3.
Indicating the depth to rock exceeds 29m.

. Greywacke bedrock at depths ranging from 5 to greater than 29m
1B0 ‘ EHo3
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Figure 3.2: Geological section through site

3.3 Groundwater

The groundwater regime at the site has been assessed based on daily drilling fluid levels and
monitoring of the piezometers installed around the site. These show that the hydrostatic
groundwater level is typically at depths ranging from 2.0 to 3.0m below ground level. Artesian
groundwater pressures were measured in BHO2 at the contact between the river gravel and
underlying weathered greywacke at 16.5m. Groundwater levels measured in standpipe piezometers
indicate groundwater levels from the ground surface to 3.0m depth. A summary of measured
groundwater readings are presented in Table 3.3.

Rising and falling permeability tests have been undertaken in standpipe piezometers. The results of
these tests and assessment of the proposed basement excavations on groundwater drawdown is
presented in the Assessment of Groundwater Effects Report (T+T, February 2019).
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Table 3.3: Summary of groundwater readings
Screened
interval Measured Piezometer depth (m)
. (mBGL)
Static water depth

Borehole (m) - !'neaSt_Jrf.-d ~ o o o
following drilling g o g g

N I I I
S~ ~ ~ S~

From | To S = g S
~ > e <

=) pat P ~

~ (o] (o]

Inaccessible
BHO1 1.90 1.6 5.0 0.00 (at surface) N 1.16 1.06
Artesian (0.50 while .

BHO2 hole at 16.50 m) Not installed N/A N/A N/A N/A
BHO3 2.0, 2.40 3.0 6.0 2.62 2.72 2.48 3.46

BHO4 1.90 2.0 5.0 3.12 Inaccessible | 5 35 3.4
BHO5 2.80 Not installed N/A N/A N/A N/A
BHO6 2.10 Not installed N/A N/A N/A N/A

* Inaccessible due to fencing for demolition works
3.4 Geotechnical Design Parameters

Based on the geotechnical data obtained during the recent geotechnical investigations, the

laboratory testing carried out and our experience in similar materials, the preliminary geotechnical
design parameters set out in Table 3-5 can be adopted for preliminary design. The values may be
modified subject to a specific assessment for a specific purpose (i.e. these are typical site-wide
parameters that can be re-assessed for more specific design purposes).

The highly to completely weathered greywacke is logged as having rock strengths from extremely
weak to very weak. This indicates an unconfined compressive strength (UCS) of between 1 MPa and
5MPa. The moderately weathered greywacke is described as very weak to weak indicating a UCS of 5

MPa to 20MPa. The rock is expected to perform as a homogenous rock mass and strength

parameters have been determined using the Hoek-Brown failure criterion assuming low confining

stress (500 kPa). Hoek-Brown parameters for jointed greywacke are provided in Table 3-4
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Table 3-4:

Greywacke rock mass Hoek-Brown failure criterion parameters

Completely to highly

Moderately weathered

Propert
perty weathered greywacke greywacke
Unconfined Compressive Strength 2 MPa 10 MPa
Geological Strength Index 20 30
Mi (greywacke) 18 18

Disturbance factor, D

0 (nil disturbance)

0 (nil disturbance)

Table 3-5: Preliminary geotechnical design parameters
Unit Eriction D:‘ain.ed Typi.cal Draine’d
Unit Weight | Angle, | oo undrained Youngs Ko K
(kN/m?) & c strength range Modulus, E
(kPa) (kPa) (MPa)

Recent Alluvium 18 30 5 75 20
Lower Alluvium 18 32 7 100 30 0.4 0.3
Outwash fan 18 34 10 125 50
Completely to
highly weathered 20 26 20 n/a 50 - -
greywacke
Moderately
weathered 20 30 45 n/a 150 - -
greywacke

The local variations in the strength profile around the site can be assessed based on specific CPT
following the laboratory testing.

3.5 Seismic Subsoil Class

The seismic subsoil class has been determined in terms of NZ51170.5:2004 to be a Class C — Shallow
Soil site. This conclusion is based on the results of the investigation data at the southern end of the
site. We note that if rock is unusually deep at the northern end of the site it may be Class D — Deep
or soft soil. For liquefaction assessment, the Bridge Manual® has been used to develop the following
loading scenarios presented in Table 3-6. The assessed risk of liquefaction is discussed in Section 3.6
below.

We note the site was recently (November 2016) affected by the Kaikoura Earthquake®. The record at
the adjacent Karori Normal School recorded a peak ground acceleration of 0.25g, with a magnitude
of M7.8. We are not aware of any consequential damage to the land or the structures at the site as a
result of the shaking.

2 NZS 1170.5:2004 Structural Design Actions Part 5: Earthquake Actions, New Zealand
3 The NZ Transport Agency’s Bridge Manual SP/M/022 Third Edition, Amendment 1, 2014
4 WNKS record downloaded October 2017 from geonet.org.nz
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Table 3-6: Seismic design loadings for liquefaction

Loading Case Return period (years) Peak Ground Earthquake
& P y Acceleration — PGA (g) Magnitude (my)
50 year return period 25 0.11 6.2
100 year return period 100 0.23 6.2
500 year return period 500 0.45 7.1
1000 year return period 1000 0.59 7.1
3.6 Liquefaction Risk

3.6.1 General

The potential for the materials at the site to liquefy under seismic shaking has been assessed
guantitatively based on CPT data, and has been supplemented by a qualitative assessment of the
site geomorphology, performance under the 2016 Kaikoura Earthquake, and historical borehole logs
provided in Appendix C.

3.6.2 Quantitative Assessment

The quantitative assessment uses CPT data, following the Boulanger and Idriss (2014) analysis
method and design PGA set out in Table 3-5 above.

A summary of risk from liquefaction in the alluvial soils and liquefaction induced settlement is
presented in Table 3.7, and copies of the analyses are presented in Appendix F.

Table 3.7: Summary of liquefaction risk and liquefaction induced settlements

Estimated settlement
CPT Depth Liquefaction Risk
SLS Sid 100yr return (1:100 year event)
(mm) period S1d (mm) ULS S1d (mm)
CPTO2 7.7 5 60 90 High risk from 6.5m depth
CPTO3 3.7 0 10 10 Moderate risk from 1.5 to 2.0m
CPTO4 4.6 0 0 0 Low risk
CPTO5 5 5 35 40 High risk to 5.0m depth
CPTO6a 6.1 5 45 65 High risk to 6.5m depth
CPTO7 5.6 3 25 40 High risk from 4.5 to 5.5m depth
CPT08a 3.2 0 0 0 Low risk of liquefaction
CPT09 5.8 2 25 50 Moderate risk from 3.0 to 5.0m
CPT10 6.8 0 10 47 Z{I;strgt(;en:isk within thin beds from
CPT11 5.4 0 0 0 Low risk
Notes:
. Top 1.5 m is vacuum excavated and any liquefaction in this layer is ignored.
. High risk = >50% probability; Moderate risk = 15 to 50% probability; Low risk = < 15% probability
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The initial analysis of CPT data indicates areas with a high risk of liquefaction under a 1 in 100 year
seismic event. The risk of liquefaction is confined to the upper recent alluvial soils with potentially
liguefiable beds occurring from the surface to 6.5m depth. The calculated liquefaction inducted
settlements range from 0 to 10mm under SLS events, 0 to 60mm from a 1 in 100 year event, and
from 0 to 100mm for ULS events.

3.6.3 Qualitative Assessment

There is no evidence from the site geomorphology that liquefaction is a significant hazard. There are
slopes at the site that would not be present if repeated liquefaction had occurred. In November
2016, the site was affected by shaking from the Kaikoura Earthquake. We have reviewed the ground
motion record from the adjacent Karori Normal School. This shows a peak ground acceleration of
around 0.25g, with a Magnitude of M7.8. This load is in excess of the Bridge Manual loading (0.25g,
M6.2) for a 1in 100 year event. No evidence of liquefaction has been observed in the site walkover,
and we are not aware of any reports of consequences. As a result, we do not consider the site to be
at risk of consequential liquefaction effects under 100 year return period seismic loading.

This magnitude of settlement due to liquefaction is considered to meet normally accepted SLS and
ULS building performance criteria. However, this should be confirmed with the structural
engineering during the detailed design phase.

We have assessed the liquefaction potential based on the 2018 investigations, and a comparison
with the 1965 results. BH2 and CPT2 were carried out adjacent to each other approximately 25 m
northwest of the Waghorn building. These deposits are predominantly described as sandy (bluish)
grey silts. This assessment is consistent with a Plasticity Index of 8% in BH2 that indicates the
material is potentially liquefiable.

The 1965 logs describe very similar materials beneath the Waghorn Building, with grey and blue silt,
sandy silt and sandy clayey silt. We therefore expect that the materials are similar, and conclude that
the potential for liquefaction beneath the building cannot be ruled out at longer (500 year) return
period seismic loadings.

For clarity, based on the site performance and data, we do not expect any consequential effects at
shorter (100 year) return period seismic loadings. Liquefaction is likely to be triggered somewhere
between the two seismic loadings; i.e. between SLS and ULS.

The conclusions on liquefaction are based on a qualitative assessment of borehole logs. If required,
further specific investigations can be carried out to refine and update these initial conclusions. For
the remainder of this report, we assume that liquefaction is unlikely to have consequential effects at
less than 100 year return period seismic loadings. Liquefaction effects could occur at 500 year or
longer return period seismic loadings. The effects of liquefaction are discussed below in Section
3.6.4.

3.6.4 Consequences of Liquefaction

This section addresses the potential consequences of liquefaction at the site, and its effects. These
are then developed further below, for different foundation options.

The materials at the site that could liquefy are predominantly silts, which are reasonably tightly
packed (ie stiff to hard). This assessment is based on the CPT traces (tip resistance consistently more
than 3 MPa), and the SPT data (often in the range of 30-40 blows).

Because of the nature of the materials (silty, and dense), under seismic loading we expect the
materials to soften, and lose strength. This softening is not as extreme as the liquefaction that has
been observed around Christchurch in sandier materials. Little to no liquefaction ejecta is expected.
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However, the materials may still experience post-liquefaction settlement, and a reduction in bearing
capacity, lateral support and stiffness.

This assessment is consistent with the performance during the November 2016 Kaikoura
Earthquake.

4 Geotechnical Considerations

4.1 General

The recommendations and opinions contained within this report are based upon the investigations
described in Section 3. These tests were undertaken at point locations across the site. The nature
and continuity of subsurface conditions away from the investigation locations is inferred, and it must
be appreciated that the actual conditions may vary from the assumed model.

The proposed retirement village is set out in Section 2.2 and presented in Appendix B. It comprises
two and six storey buildings with basements. These options are discussed below. The high seismic
loadings in Wellington mean that seismic design is likely to dominate the design

4.2 Foundation options

421 Multi-storey buildings (with basements)

The two to six storey buildings are proposed to be founded on base isolated pad foundations, with
2.0 to 4.5m deep basements. The key geotechnical considerations discussed in this report include
the following:

. Foundation bearing capacity assessment

. Groundwater pressure on basement foundations due to the shallow groundwater levels
The following basement considerations are discussed in the assessment of groundwater effects
report separately, and not included herein:

° Groundwater drawdown and settlement of surrounding ground

o Groundwater seepage into basement excavations

In general, the buildings are proposed to be base isolated and founded on a basement raft slab. The
geotechnical materials that are expected to be encountered beneath a proposed slab are described
in Table 4.1 below.

Tonkin & Taylor Ltd March 2019
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Table 4.1: Basement levels, maximum retained height, groundwater depth and expected
geotechnical unit beneath the proposed basement slabs
- Basement MaX|.m um Groundwater Geotechnical units expected beneath a
Building level (mRL) retained depth (m) hick b lab
height (m) Y 1m thick basement slab.
3.1 (based on
B02 164.6 44 53H04) 1.6m of medium dense gravelly SAND (alluvium) and
very dense sandy SILT (residual soils) overlying very
BO3 164.6 4.0 3-1(basedon | ooy greywacke
BHO4)
2.0 to 4.0m of medium dense gravelly SAND
BO4 164.6 35 3.1 (based on (alluwym) and very dense sandy SILT (residual soils)
CPT11) overlying very weak greywacke. The surface of
greywacke rock appears to be dipping to the north.
BOS 164.6 3.8 2.1 (based on
BHO6) 3.6m of very stiff to hard silty CLAY to clayey SILT
overlying very weak greywacke.
BOG 164.6 47 2.1 (based on ying very grey
BHO6)
Alluvial materials likely dip to the south, thereby
2.8 (based on many alluvial units are likely exposed in the basement
BO7 170.4 .
0 0.49 35 BHO5) subgrade, likely to in very stiff to medium dense
materials with pockets of organic materials.
Underlain by 2.4m of dense silty sand and soft to firm
organic silty CLAY. Very Dense sand and gravel is
BO1B and 1.1m (based on | encountered 2.4m below the underside of the
BO1C - north 163.17 3.2 BHO1 and basement slab. The alluvial soils and the surface of
wing CPT09) the very dense gravel appears to dip the north. This
results in a variation of soil strengths and densities
beneath the proposed basement.
The top of the outwash fan appear to dip to the
BO1B - north. Soft to loose silty CLAY and SILT are expected in
1.1m (based on .
southern 163.17 3.9 the southern part of basement subgrade, with
. BHO1) . . .
wing pockets of organics. Elsewhere stiff to medium dense
silty SAND, SILT, and gravelly SAND is expected.

Analysis of the bearing capacity and stiffness of each of these basement slabs will need to be

undertaken at detailed design stage. The investigations indicate that a 1m basement slab is likely to
provide a stiff bearing capacity and provide a suitable bearing surface for a raft slab at buildings B02,
B03, B04, BO5 and B06. Some localised undercut and replacement with compacted hard fill is likely
to be required for building BO7 to mitigate soft areas. At this stage, undercut down to 160mRL (an
additional 2m) and replacement with compacted hard fill could be required for up to half of the area
of the proposed care and ALS wings to mitigate the organic clay risks.

Design of the basement slabs will need to accommodate the buoyancy effects of groundwater levels
that are expected to be encountered above the basements.

Construction of a sheet piled wall can be considered to mitigate seepage into basements during
excavations. The location of the sheet piled walls to mitigate seepage and groundwater drawdown is
discussed in the assessment of groundwater affected report. Should dewatering be required for
basement excavations the discharge system would be required to be designed to not have
consequential off site effects.

Tonkin & Taylor Ltd
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4.3 Retaining Walls

Retaining walls are required to be constructed for flat building platforms and roads across sloping
ground. These are indicated by changes in elevation on the Beca Civil Engineering drawing (042-
RCT_401_CO0_051) attached in Appendix A

Retaining wall options include bored cast insitu concrete piles or timber SED poles, slope
reinforcement with soil nails / rock anchors and shotcrete, and cantilevered concrete retaining walls.
Depending on the retained height, retaining walls may be required to be anchored with waler beams
and anchors. Gravity retaining walls (such as crib walls, gabion baskets, or keystone walls) are not
proposed as they could be challenging to design with the high seismic loads at the site.

Preliminary parameters for the design of retaining walls are presented in Table 3-5. Further
assessment of retaining wall options is required to be undertaken during detailed design.

4.4 Pavements

Pavements founded on the upper crust of natural material can adopt a preliminary design CBR value
of 3% based on the site investigation data (particularly the Scala Penetrometer/DCP). This value may
potentially be increased with specific testing onsite during construction, or soil improvement.

4.5 Slope Stability

Unsupported slopes of up to 20° but typically around 5° to 10° occur in the area with existing
concrete buildings. Areas of the proposed village outside of the existing concrete buildings are flat
to gently sloping (less than 10°). Assessment of these slopes in both areas during the site walk over
does not suggest any signs of slope instability. The drawings do not identify any significant cutting or
filling. However, if temporary cuts or fills are proposed, a slope stability assessment can be
undertaken as required. In general, we did not identify any evidence of significant slope instability
at the site that would have consequential effects on the proposed village.

4.6 Settlement

There are static settlement risks present at the site, but they are not expected to have significant
effects on site development. Settlements due to drawdown of groundwater or site earthworks are
presented in the assessment of groundwater effects report. Settlements beneath the proposed
multi-storey buildings are generally expected to be less than 20 mm, and within normally accepted
settlement ranges. Specific assessment will be required during detailed design and construction,
however, as local areas of material may require undercutting and replacement with granular fill.

Some materials at the site (organic clays) may pose secondary settlement risks. This can be
accommodated during detailed design, or by removing the material during construction.
5 Applicability

This Report has been prepared for the exclusive use of our Client Ryman Healthcare Ltd, with respect
to the particular brief given to us and it may not be relied upon in other contexts or for any other
purpose, or by any person other than our Client, without our prior written agreement.
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During excavation and construction, the site should be examined by an engineer or engineering
geologist 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 such 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

Report prepared by: Authorised for Tonkin & Taylor Ltd by:
. |
pp
Pierre Malan John Leeves
Senior Geotechnical Engineer Project Director
TZHL

p:\30309\workingmaterial\bis review\20190301 karori gir chnages accpeted.docx
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Appendix A:  T+T Figures

Figure 1 — Site plan

Figure 2 — Historical aerial photographs

Figure 3 — Engineering geological cross sections 1 and 2

Figure 4 — Engineering geological cross sections 3 and 4
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Appendix B: Proposed development

° Proposed development drawings
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Appendix C:  Historical investigation results

. 1966 Design drawing with investigations for the Teachers Training College
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Appendix D: Geotechnical investigation results

° Borehole logs
° CPT plots

° Hand auger hole and scala logs



BOREHOLE No.:

BOREHOLE LOG BHO1

Tonkin +Tay|0r DRILLED BY: Mark Kelsey

LOGGED BY: BJD/MHU

General Log - 5/12/2017 12:16:38 PM - Produced with Core-GS by GeRoc

PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428013 mN|R.L. GROUND: 167.00m .
(NZTM2000) 1745842 mE CHECKED: RHGR
JOB No.: 30309 R.L. COLLAR: ]
. START DATE: 09/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 FINISH DATE: 10/10/2017
SURVEY: Map or aerial ’
ANGLE FROMHORIZ.:  -90°| yot0graph CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE ROCK DEFECTS
E 2 £ <
Z 8 5 | 8|2 _ = | _ o
2 £ 5 |§|2 - £/ 8 € 1T s |2
¢ ] & =12 2 E S| 3|92 2E | o 21212 % |3
o . ) ) : - = | 8 = = <c| 219| 2 9 - 3 - g = |8
© | SOIL: Classification, colour, consistency / density, moisture, plasticity = 3 £ g 3 — - -g_ = °2 | Description = o] © I}
o ] g |alx - x o 3|8 S5 o T |3 |9 2 |§
6 ROCK: Weathering, colour, fabric, name, strength, cementation &) (% o ] oy w 5 g:’ & Additional Observations L|_=_ = = o
5 38 5|07
~
55255 |Bg0gsiz ggges 882 | wg
Hydrovac Excavation: Not logged. 3
i AL
T
©
|- ‘L(_) 1 =
[ ) 1.50 - 1.70m: Allophane=less
BHO1 E [ than 5%
Silty CLAY, trace gravel; greenish grey, mottled ‘ 1@ ——
brown and orange brown. Firm, moist, high plasticity. 1.6m =
Gravel; fine to coarse, angular, sandstone. L .
L8 =
1.80m: gravel grades to fine grained. = 2 .
t :
2.40m: grades to brown. - [ ]
518 b "
2.55m: grades to with some sand and gravel. Sand; % -
greenish grey, fine to medium. Gravel; fine, greenish t
grey, angular, highly weathered. —
Organic clayey SILT, trace sand and gravel; brown. ok
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17
6/9 f
11110 €
'5:) © | |N=36 | q E
L 1s
4 %
[ &
2

ETE =
COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from
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Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BHO1

SHEET: 2 OF 5

PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES:

(NZTM2000)

JOB No.: 30309
LOCATION: VUW Karori Campus

DIRECTION:
ANGLE FROM HORIZ.:

5428013 mN
1745842 mE

-90°

R.L. GROUND:
R.L. COLLAR:

167.00m

DATUM: NzVD2016
SURVEY: Map or aerial

photoaraph

DRILLED BY: Mark Kelsey
LOGGED BY: BJD/MHU
CHECKED: RHGR
START DATE: 09/10/2017
FINISH DATE: 10/10/2017

CONTRACTOR: Perry Geotech Lt

DESCRIPTION OF CORE

SOIL: Classification, colour, consistency / density, moisture, plasticity

Rock Weathering

ROCK: Weathering, colour, fabric, name, strength, cementation

GEOLOGICAL UNIT

w
sw
MW
HW
ow

Rock Strength

Sampling Method

Core Recovery (%)

Testing

RL (m)

Depth (m)

ROCK DEFECTS

Graphic Log
Defect Log
Fracture

Spacing (mm)

RQD (%)

Description

& Additional Observations

Casing

Fluid Loss (%)
Water Level

25
50
7%

Installation

Core Box No

Silty gravelly fine to coarse SAND, trace fibrous
organics; brownish grey. Dense, wet. Gravel; fine to
coarse, subangular, sandstone.

Sandy SILT some gravel, trace organics; blueish
grey. Firm, wet, low plasticity. Sand; fine to coarse.
Gravel; fine to medium. Organics; fibrous, dark
brown.

SILT, trace sand; blueish grey. Stiff, non-plastic,
moist. Sand, fine.

Interlaminated Organic CLAY; dark brown. Firm,
moist, high plasticity and: Organic SILT; dark brown.
Firm, moist, low plasticity.

Clayey SILT, trace organics; greyish brown. Firm to
stiff, high plasticity, moist. Organics; dark brown.

CLAY; greyish brown. Soft to firm, high plasticity,
moist.

Organic SILT; dark brown. Firm to stiff, dry to moist,
non-plastic.
Silty gravelly fine to coarse SAND; blueish grey. Very

dense, moist. Gravel; fine to coarse, moderately
weathered, sandstone, weak.

Quaternary Alluvium

7.95m - 8.10m: Core Loss.

Silty gravelly fine to coarse SAND; blueish grey. Very
dense, moist. Gravel; fine to coarse, moderately
weathered, sandstone, weak.

Silty fine to coarse SAND, trace gravel; blue grey.
Very dense, moist. Gravel; fine to coarse, moderately
weathered.

8.45m: cobble; sandstone, moderately weathered.

8.60m: grades to some gravel, increased silt content.

8.90m: cobble; sandstone, dark orange brown with dark
staining, moderately strong.

Silty sandy fine to coarse GRAVEL; orange brown.
Very dense, moist, subangular, moderately to highly
weathered, moderately strong.

HQTT

100

SPT

100

HQTT

100

SPT

100

HQTT

100

SPT

-

BHO1_G
I':e

5.7m

12
212
N=7

23
19111
10/10

N>=50

31
15
for

20mm [

N>=50

Bouncing [

61

T
158

N~

5.70m:NMC=55.2%, LL=75%,
PI=27%, Organic Content=8.3%

m‘ LIDAR, +/- 1m).
20.25m

COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from

Scale 1:25

Rev.: A
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10.50m - 11.50m: Core Loss. - 21
oo 25 ¢
2 for
65mm
N>=50
Bouncing |
©
[ ‘h’_) 11
E
AR
I
Silty gravelly fine to coarse SAND, some cobbles; I
orange brown with dark orange mottling. Very dense,
moist. Gravel; fine to coarse, subangular to angular,
moderately to highly weathered, sandstone. Cobbles;
moderately to highly weathered, sandstone.
L8
= 60 -
5| E for |
120mm
N>=50 [
£
3
3 =
2 5|8
> T L
g
2
[]
p=3
(€]
12.75m - 13.20m: Core Loss.
<
F® 13
E
ale
T £
Silty gravelly fine to coarse SAND, some cobbles; 5
orange brown with dark orange mottling. Very dense, g
moist. Gravel; fine to coarse, subangular to angular, o
moderately to highly weathered, sandstone. Cobbles; §
moderately to highly weathered, sandstone. 5 |o 30
for
13.50m - 14.25m: Core Loss. Somm |
Solid |
Bouncing
—
5o
* r @ 147
Silty gravelly fine to coarse SAND, some cobbles;
orange brown with dark orange mottling. Very dense,
moist. Gravel; fine to coarse, subangular to angular,
moderately to highly weathered, sandstone. Cobbles; r
moderately to highly weathered, sandstone. E
g 8
o

m‘ LIDAR, +/- 1m).
20.25m

Scale 1:25 Rev.: A
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DESCRIPTION OF CORE ROCK DEFECTS
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§ Silty gravelly fine to coarse SAND (continued). ’(% ° E ?0(1 | @#
3 140mm REH
; N>=50 - H.
S Solid | v-ﬂfa.
5 e
g .
19 L
Sandy fine to coarse GRAVEL, some cobbles; dark
grey, mottled orange and limonite staining. Very
dense, moist, subangular to angular, slightly
weathered, weak. Cobbles; slightly weathered, =
sandstone, weak to moderately strong (Highly S §
Weathered Greywacke). T
L&
£ o 33
for
85mm
N>=50
Solid
Bouncing |
—
g8 £
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COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from

m‘ LIDAR, +/- 1m).
20.25m

Scale 1:25 Rev.: A




BOREHOLE No.:

BOREHOLE LOG BHO1

Tonkin +Tay|0r DRILLED BY: Mark Kelsey

LOGGED BY: BJD/MHU

PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428013 mN|R.L. GROUND: 167.00m CHECKED: RHGR

. (NZTM2000) 1745842 mE R.L. COLLAR:
JOB No.: 30309 IO, START DATE: 09/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NzVD2016 .
SURVEY: Map or aerial FINISH DATE: 10/10/2017
ANGLE FROMHORIZ.:  -90°| yot0graph CONTRACTOR: Perry Geotech Lt
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Sandy fine to coarse GRAVEL (continued).

HQTT
80

Rakaia Terrane
Box 5, 17.3-20.3m

20.25m: END OF BOREHOLE

©

FE 214
[t}

FE 224
<

FY 23
)

FSE 24

COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from

m‘ LIDAR, +/- 1m).
20.25m

Scale 1:25 Rev.: A
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BHO1: Box 1 (0.00m — 4.95m)
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BHO1 (continued)
s

s

v v

BHO1: Box 3 (8.30m — 13.50m)
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BHO1: Box 4 (13.50m — 17.25m)



BHO1 (continued)
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BHO1: Box 5 (17.25m — 20.25m)
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4 3 = ] =2 T E| 2 |o| oF @ s |2 S %
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© | SOIL: Classification, colour, consistency / density, moisture, plasticity = 3 E’ g g - B 'E_ T‘_. T2 & Description 3 55 3 ‘=,E a
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Fine to coarse GRAVEL, trace sand, trace shells; ‘B*:OZ—E
. . e |
brownish grey. Sand; coarse. 0.0m
Sandy SILT some gravel; blueish grey. Stiff to very F
stiff, moderately plastic. Gravel; fine to coarse. |
L&
o =
S\e *
I
> r 1
SILT, trace sand; blueish grey. Very stiff, moderately 1;:2;':;
plastic. Sand; fine. 2@
1.0m Lo
BH02_G o
B 1@ g
1.3m [ L
SILT, some sand, minor organics, trace clay; blueish I
grey. Stiff to very stiff, moderate plasticity, moist, [
thinly bedded. Sand; fine to medium. Organics; Lo
fibrous, completely decomposed, fibrous. Sand
content and plasticity variable in beds. [
] B@“g_—gj [ 2.00m: Allophane=less than
L 5%
. o | 2.20m:NMC=46.9%, LL=33%,
5 ‘8 L PI=8%, Organic Content=13.7%
I
c L
3
5 L
<
N L
g L3
H =
] . b z
le] 2.90m: grades to moderate plasticity. :E
[ §
s pay
3/4
5/6 c
E18| |N=18 @
n |- =
Organic SILT, minor clay, trace sand; dark brown. <
Firm to stiff, high plasticity, dry to moist. Sand; fine to E(‘@”gff: [ B d 3.40m:NMC=62.1%, Organic &
medium. L TP Content=12.8%
L e x-..'.-:
SILT, with some clay and organics, trace sand; >
blueish grey. Firm to stiff, high plasticity, dry to moist, re
bedded. Sand; fine. L
- L
Els
g|= H 4
Silty fine SAND; blueish grey. Medium dense, moist, F
homogenous. L
208/31
kPa
8 [ee)
= 47 Lo
S8 |1om3 |
N=34 |
4.85m - 5.20m: Core Loss. r
COMMENTS:
Hole Depth
16.73m
Rev.: A

Scale 1:25



BOREHOLE No.:

BOREHOLE LOG BHO2

Tonkin "‘Taylor DRILLED BY: Mark Kelsey

- LOGGED BY: BJD
PROJECT: VUW Karori Campus Redevelopment CO-O(EI?J%@;I’ES. 5428086 mN | R.L. GROUND: 162.70m CHECKED: RHGR
1745812mE R | COLLAR:

JOB No.: 30309 START DATE: 11/10/2017

LOCATION: VUW Karori Campus DIRECTION: DATUM: NzVD2016 FINISH DATE: 12/10/2017

.| SURVEY: Handheld GPS
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Perry Geotech Lt

General Log - 5/12/2017 12:16:39 PM - Produced with Core-GS by GeRoc

DESCRIPTION OF CORE ROCK DEFECTS

Testing
RL (m)

SOIL: Classification, colour, consistency / density, moisture, plasticity Description

Depth (m)
Graphic Log
Fracture
Water Level
Casing
Installation
Core Box No

Rock Weathering
Rock Strength
Spacing (mm)

Fluid Loss (%)

Defect Log
RQD (%)

ROCK: Weathering, colour, fabric, name, strength, cementation & Additional Observations

Sampling Method
Core Recovery (%)

GEOLOGICAL UNIT

w
sw
MW
HW
cw
ES
Vs
S
s
W
w
EW
2000
600
200
60
20
25
50
7%

[CONT] 4.85m - 5.20m: Core Loss.

Silty fine SAND; blueish grey. Medium dense, wet,
homogenous.

Silty gravelly fine to coarse SAND; blueish grey.

Medium dense, moist to wet. Gravel; fine to medium,
subrounded to subangular, moderately to highly L
weathered.

HQTT
100

T
157

10
6/5
6.10m - 6.75m: Core Loss. 6/8
N=25

SPT
22

Box 2, 3.5-6.9m

Silty fine to coarse SAND, some gravel; grey. L
Medium dense. Gravel; fine to medium, subrounded
to subangular, moderately to highly weathered.

HQTT
81

Silty fine SAND; grey. Medium dense, low plasticity,
moist.

17
9/10
75| o
N=31 -2

Sandy SILT, minor clay, trace gravel; grey with light
brown mottling. Medium dense to dense, low
plasticity, moist. Sand; fine to coarse. Gravel; fine to
medium, sandstone.

Quaternary Alluvium

SPT
100

Silty fine to coarse SAND, some gravel, trace shell r
and clay; grey. Medium dense to dense, moist to wet.
Gravel; fine to medium, subrounded to subangular,

moderately weathered to highly weathered. r

Sandy SILT, some gravel; greenish grey. Medium
dense to dense, low plasticity, moist. Sand; fine to
coarse. Gravel; fine to coarse, subrounded to L
subangular, moderately weathered to highly
weathered.

HQTT
100

8.90m: grades to silty sand.

19
52 |
3/5
N=15

SILT, some clay, trace decomposed organics and
sand; brownish grey. Soft, low plasticity, moist. Sand;
fine.

SPT
100

9.45m - 9.70m: Core Loss. r ,

SILT, some clay, trace decomposed organics and
sand; brownish grey. Soft, low plasticity, moist. Sand;
fine. L

COMMENTS:

Hole Depth
16.73m

Scale 1:25 Rev.: A




General Log - 5/12/2017 12:16:39 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
H SHEET: 3 OF 4
Tonkin+Taylor .
DRILLED BY: Mark Kelsey
LOGGED BY: BJD
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428086 mN|R.L. GROUND: 162.70m .
(NZTM2000) 1745812 mE | | COLLAR: CHECKED: RHGR
JOB No.: 30309 o ) ' START DATE: 11/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 FINISH DATE: 12/10/2017
SURVEY: Handheld GPS ’
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE ROCK DEFECTS
= g g
% 5 % B =
2 £l 5 8|z ~ g8 B g3 5 |2
< @ = =| 9 = £ o o o £ ) v |2 = x
S | @ gl £ |E Sl gl8|52 s . 2 | J |5l B OIS
® | SOIL: Classification, colour, consistency / density, moisture, plasticity = 3 E’ S 3 | 3| § - 52| Description a 5 | ® o Q
le) S <] Sl i 4 ) ® 5] S35 | o o ® |O ® 1]
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation & © E o e o ‘% w 5 g & Additional Observations u_:_ = = 8
8 3|3 5109
55255 |Bg0gsiz ggges gge
Silty gravelly fine to coarse SAND, trace clay;
greenish grey. Medium dense to dense, moist to wet. [
Gravel; fine to coarse, subrounded to subangular, — L E
moderately weathered to highly weathered, Gl El
sandstone. T r 3
r %)
@
10.50m - 11.10m: Core Loss. 14
- 2£f1/26 t
oo or
* 70mm [ @
N>=50 |
L 11
Silty gravelly fine to coarse SAND, trace cobbles; I
blueish grey. Dense to very dense, moist to wet. r
Gravel; fine to coarse, sandstone. L
5le f
I
11.35m: cobble; sandstone, weak, blueish grey. [
-&
11.90m: cobble; sandstone, moderately strong, blue [
grey. L
12.00m - 12.30m: Core Loss. 8
510 |
9/9
Elo| |N=33 F
£ @ I
2| SILT, some sand, minor clay; greenish brown,
% mottled orange. Very soft to soft, high plasticity; wet; [
§ S?qu :I'P.%rades to blueish grey. [
& | Sandy SILT; blueish grey. Stiff, non-plastic, moist. r
S| Sand; fine to medium. 2
<] re
12.65m: trace partially decomposed wood. [
12.85m: grades to low plasticity, wet. ',: o [
gle L
I
Clayey SILT, trace sand; blueish grey. Soft to firm, t
high plasticity, moist. Sand; fine to medium. L
13.15m: grades to stiff, brownish grey. L
13.17m: grades to brownish grey, stiff.
13.50m - 13.75m: Core Loss. 10
10111
14/15
E o for ?I’
) N N . * 55mm
Sandy SILT; blueish grey. Very stiff, non-plastic, N>=50 [
moist. Sand; fine to medium. |
HE f
I b
Bouldery COBBLES, trace gravel; orange brown. F &;.PC
Very dense. Cobbles; subrounded to subangular, | = E
moderately to highly weathered, sandstone, = s
moderately strong. Boulders, subrounded to r B Pé' i
subangular, sandstone, moderately strong. Gravel; E L ?«* < T
subrounded to subangular, sandstone, dark staining g 8 © GO 5
on defect surfaces. r3 o =
L L=
(st
L * O
=
COMMENTS:
Hole Depth
16.73m

Scale 1:25 Rev.: A



General Log - 5/12/2017 12:16:39 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
H SHEET: 4 OF 4
+
Tonkln Taylor DRILLED BY: Mark Kelsey
LOGGED BY: BJD
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428086 mN|R.L. GROUND: 162.70m
P P (NZTM2000) 1745812 mE | | COLLAR: CHECKED: RHGR
JOB No.: 30309 o ) ' START DATE: 11/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 .
SURVEY: Handheld GPS FINISH DATE: 12/10/2017
ANGLE FROM HORIZ.:  -90° CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE o ROCK DEFECTS
= c < <
= 51 % |88 :
5 2| £ |5z _ £l 8 £ Sz 5 |2
g S| 5 |22 2 |E S| o |2 2E | 213812 %5 |3
© | SOIL: Classification, colour, consistency / density, moisture, plasticity E 3 E’ § g = %_ -E_ - -2 B Description S 5 | ® T Q
9 8| € |8z * |* & &|8|<88 T80 2§
6 ROCK: Weathering, colour, fabric, name, strength, cementation 4 E o [CIR g g':’ & Additional Observations LI_J_ = = Ie)
i} n| R [a} 0
o o
55255 |Bg0gsiz ggges gge
[CONT] Bouldery COBBLES, trace gravel; orange Elo 60 &:-PC
brown. Very dense. Cobbles; subrounded to » 14? [ =
. mm )
subangular, moderately to highly weathered, N>=50 |-
sandstone, moderately strong. Boulders, subrounded 'P&,'
to subangular, sandstone, moderately strong. Gravel; ?* 4
subrounded to subangular, sandstone, dark staining GC'
on defect surfaces. o5
108
(s 3ot
pL =)
5 s 2
5 D o
= = Pl
< 5= e
§ g\® o5
& =
© 16 P b
& 55,
pL =)
L K
eyl
55,
28 = c
15 ) <
for | R N
— 75mm | &:.Pc s
% o N>=50 e [
| Bouncing | © = é
16.73m: END OF BOREHOLE
179
L2
187
L3
197
L2
COMMENTS:
Hole Depth
16.73m

Scale 1:25 Rev.: A



BHO2

ynkin & Taylor

BHO2: Box 2 (3.45m — 6.85m)



BHO02 (continued)

BHO02: Box 4 (10.50m — 14.70m)



| i i -

BHO02: Box 5 (14.70m — 16.50m)



General Log - 5/12/2017 12:16:39 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
- SHEET: 1 OF 6
iay
Tonkln Ta Ior DRILLED BY: Mark Kelsey
LOGGED BY: BJD/VSMI
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428101 mN|R.L. GROUND: 178.00m
P P M) 1745004 ME | | GOLLAR, CHECKED: RHGR
JOB No.: 30309 o ) ' START DATE: 12/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NzVvD2016 _
SURVEY: Handheld GPS FINISH DATE: 17/10/2017
ANGLE FROM HORIZ.:  -90° CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE ROCK DEFECTS
E g s o |e
5 - _ =l % T SH 5 |2
¢ o | & [=18] 2 |E £\ 35 l9| 2E |- 21212 % |5
o ) . ) ) : - = - | 8 = = <c| 219| 2 9 - 3 - g = |8
© | SOIL: Classification, colour, consistency / density, moisture, plasticity = S £ g 3 — - -5_ o °2 | Description = I} © I} P
g S| & |eg|x| v | &l &8£S |9 = |35 8 |2
6 ROCK: Weathering, colour, fabric, name, strength, cementation 14 E|lo ] oy 2|9 & Additional Observations L|_=_ = = o
o 313 a o | &
o o
55255 |Bg0gsiz ggges gge
) BHO3_E Al
g SILT; dark brown. ‘ 1@ | e TS
= 0.0m A
Fine to coarse GRAVEL, some cobbles. %
Sandy SILT. Hard. s g
Q
<o
T
ebE
SILT; orange brown with mottled black. High 15»:15%_ -
plasticity, moist. 1.0m 1
Clayey SILT, minor sand; grey. Stiff to very stiff, high
plasticity, moist. Sand; fine.
=
g A &
]}B*}%G = 2.00m:NMC=23.1%, LL=32%, 2
20m | PI=15% 2
2.25 - 2.30m: silty sand with trace fine to coarse gravel.
2.35m:grades to hard. E 5 ~
|- A A
=
E BHO3_E 2.50m: Allophane=less than -
e 2
; Silty gravelly fine to coarse SAND; blueish grey.
% | Medium dense. Gravel; fine to medium, subangular =
g to angular, sandstone. §
s £F
L2 =
8 =
5/6
5/6
18| | N=22
® |2
L &
. 2
G|é S
T =
&
3.75m - 6.00m: Core Loss.
VE 4
E
gl
I
5 | o 30 ]
for
70mm
N>=50 [
Bouncing
COMMENTS:
Hole Depth
29m

Scale 1:25 Rev.: A



General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BHO3

SHEET: 2 OF 6

DRILLED BY: Mark Kelsey
LOGGED BY: BJD/VSMI

PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428101 mN|R.L. GROUND: 178.00m CHECKED: RHGR
JOB No.: 30309 (NZTM2000) 1745904 mE R.L. COLLAR: '
: DATUM: NZVD2016 START DATE: 12/10/2017
LOCATION: VUW Karori Campus DIRECTION: S : GPS FINISH DATE: 17/10/2017
.| SURVEY: Handheld GP ’
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE ROCK DEFECTS
% g’ £ o |
3 2§ |55 =| ® £ gle| | 5 |2
2 © s |2]¢ =3 = E| Jd|lo| ofF @ 2 |lo S |%
o 2| o 2| £ |E Z|l e8| 53|s - 813818 5 |38
© | SOIL: Classification, colour, consistency / density, moisture, plasticity = 5 E’ 8 g - a 'E_ T‘_. g g & Description - EJ 8 s a
S | ook weathon _ _ 8| € |glg| v | &|&|8|L£8 5 " . SIE° 2|3
o OCK: Weathering, colour, fabric, name, strength, cementation 14 E g o ‘© % R & Additional Observations T = o
8 318 °
5333 |020g=33 EEEER g8
3.75m - 6.00m: Core Loss (Continued).
o] [
I
N
Silty fine to coarse SAND, some gravel; blueish grey. 10 -
Very dense, moist to wet. Gravel; fine to medium, S 1%15 [
subangular to angular, sandstone. @l 45mm |
SILT, trace clay; blueish grey. Stiff to very stiff, low N>=50 |
. . Bouncing
plasticity, moist.
SILT, some sand; grey. Firm, low plasticity, wet. = [
Sand; fine, sensitive. 518 r
I
Silty fine to coarse SAND, some gravel; blueish grey. t
Very dense, moist to wet. Gravel, fine to medium, |
subrounded to subangular. -
L~
qE '
T L
£ L
3
; L
=z 7.50 - 8.00m: absent of fines and sand content.
g hlom 25
5} for |
T 85mm
a N>=50 [
Solid |
Bouncing
LR
. L
g8 ’
BH03_G o )
PEAT; dark brown. Firm, moist, amorphous (H9). B 2@ f 8.35m:NMC=42.4%, Organic c
8.4m Content=13.2% 5
Clayey SILT; brownish grey. Stiff, high plasticity, :
moist. r %
L o
SILT, some clay and sand; grey. Firm to stiff; high
plasticity; moist; sand, fine to medium. [
(2]
- 9 9
9.00m - 9.65m: Core Loss. - 27
oo 30
@ for
70mm
N>=50
Solid [
Bouncing |
Gravelly fine to coarse SAND, some silt; grey. Dense r
to very dense, moist to wet. Gravel, fine to coarse, L
subrounded to subangular, slightly to moderately
weathered, sandstone. r
[}
COMMENTS: -

Hole Depth
29m

Scale 1:25

Rev.: A



General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
- SHEET: 3 OF 6
Tonkin+Taylor .
DRILLED BY: Mark Kelsey
LOGGED BY: BJD/VSMI
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428101 mN|R.L. GROUND: 178.00m .
(NZTM2000) 1745904 mE RL COLLAR: CHECKED: RHGR
JOB No.: 30309 o ) ' START DATE: 12/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 .
SURVEY: Handheld GPS FINISH DATE: 17/10/2017
ANGLE FROM HORIZ.:  -90° CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE ROCK DEFECTS
% g = °|R
5 2 8 |£l% ~| e T SR S
2 5| 5 |2|g| 2 |8 E|d|e|eE]|o 21802 2 |3
o . ) ) : - = | 8 = = <c| 219| 2 9 - 3 - g = |8
® | SOIL: Classification, colour, consistency / density, moisture, plasticity = 3 |8 3 | 3| § |2 °2 | Description 4 S | ® ] °
o] 9 & S|l [ o 8 s |9 5 | o ] = |© @ 5
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 4 Elo [CIR g E:’ & Additional Observations L|_=_ = = 3
3 518 °l 7
55255 |Bg0gsiz ggges gge
[CONT] Gravelly fine to coarse SAND, some silt;
grey. Dense to very dense, moist to wet. Gravel, fine
to coarse, subrounded to subangular, slightly to —
moderately weathered, sandstone. '6 8
I
10.50m - 10.80m: Core Loss. Elo I 60
%) for
140mm
N>=50 |
Solid |
Silty fine to coarse SAND, minor gravel; grey. Dense
to very dense, moist. Gravel, fine to coarse,
subround to subangular, slightly to moderately LS
weathered, sandstone. -
E
a3
I
11.75 - 11.90m: sandy SILT, very stiff. £
d
i 8
12.00m - 13.25m: Core Loss. 19 |~
15/20 |
Elo 15
7} for
€ 45mm |
3 N>=50
3 Solid |
=
E- | 4
g
2
S
¢}
—
G|
* F8 13-
Gravelly SILT, minor sand; blueish grey. Soft, high et 2
plasticity, moist. Gravel, fine to medium. Sand; fine to Eow
medium. ‘;’; x4
13.50m - 14.15m: Core Loss. g I 60
7] for
140mm
N>=50 |
Solid |
<
|- 9 14A
SILT, with trace gravel; grey. Stiff to very stiff, high F o
plasticity, moist. Gravel; fine to medium. E Foa
o3 W
I ®
COMMENTS: -
Hole Depth
29m

Scale 1:25 Rev.: A



General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
H SHEET: 4 OF 6
iay
Tonkln Ta Ior DRILLED BY: Mark Kelsey
LOGGED BY: BJD/VSMI
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428101 mN|R.L. GROUND: 178.00m
P P M) 1745004 ME | | GOLLAR, CHECKED: RHGR
JOB No.: 30309 o ) ' START DATE: 12/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 FINISH DATE: 17/10/2017
SURVEY: Handheld GPS ’
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE ROCK DEFECTS
% g £ |g|¥
5 3| 2|8l o = gl s C e
= E g |35 o |= E| S £ % |2 s |z
< 3 & =12 2 E = 2| 2E | o 21212 % |5
o ) . ) ) : - = - | 8 = = <c| 219| 2 9 - 3 - g = |8
© | SOIL: Classification, colour, consistency / density, moisture, plasticity = S £ g g — - -g_ o °2 | Description = I} © I} P
S ) ) ' S| 2 |e|2| F | &8 |8|L%|g T 39 2|5
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 14 E o o ‘© a g & Additional Observations u_:_ = - o
g 3|3 810
55255 |Bg0gsiz ggges gge
15.00m - 15.75m: Core Loss. & 60
for
105mm
N>=50 [
Solid |
—
Silty gravelly fine to medium SAND; grey. Dense to 513
very dense, moist. Gravel; medium to coarse, T
subrounded. ~
re
16.35 - 16.50m: with minor cobbles.
B . 15
16.50m - 17.20m: Core Loss. | o M asis |
@) for
8mm
N>=50
Solid [
Lo 47
Gravelly fine SAND, some silt; grey. Dense to very
% dense, low plasticity, moist. Gravel; fine to coarse, E o
é subrounded to subangular. % ©
<
E- |
g
2
S
|3 8
18.00m - 18.90m: Core Loss. Elo I 18 =
» 30
for
65mm
N>=50
Solid [
Bouncing |
E
ISR
I
SILT, trace sand; blueish grey. Soft to firm, high .
plasticity, moist. Sand; fine. re
Gravelly fine to coarse SAND, some silt; blueish
grey. Dense to very dense, moist. Gravel; fine to
coarse, subrounded to subangular, slightly to
moderately weathered.
19.50 - 19.90m: some gravels and cobbles.
3
COMMENTS: -
Hole Depth
29m

Scale 1:25 Rev.: A



BOREHOLE No.:

BOREHOLE LOG BHO3

Tonkin "‘Taylor DRILLED BY: Mark Kelsey

- LOGGED BY: BJD/VSMI
PROJECT: VUW Karori Campus Redevelopment CO-O(EI?J%@;I’ES. 5428101 mN|R.L. GROUND: 178.00m CHECKED: RHGR
1745904 mE R | COLLAR:

JOB No.: 30309 START DATE: 12/10/2017

LOCATION: VUW Karori Campus DIRECTION: DATUM: NzVD2016 FINISH DATE: 17/10/2017

.| SURVEY: Handheld GPS
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Perry Geotech Lt

DESCRIPTION OF CORE ROCK DEFECTS

Testing
RL (m)

SOIL: Classification, colour, consistency / density, moisture, plasticity Description

Rock Strength
Depth (m)
Graphic Log
Fracture
Spacing (mm)
Water Level
Casing
Installation
Core Box No

& Additional Observations

Rock Weathering
Sampling Method
Fluid Loss (%)

Defect Log
RQD (%)

ROCK: Weathering, colour, fabric, name, strength, cementation

GEOLOGICAL UNIT
Core Recovery (%)

w
sw
MW
HW
cw
ES
Vs
S
s
W
w
EW
000
00
00
0
0
25
50
7%

General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

[CONT] Gravelly fine to coarse SAND, some silt;
blueish grey. Dense to very dense, moist. Gravel;
fine to coarse, subrounded to subangular, slightly to
moderately weathered.

HQTT
100
T

Gravelly fine to coarse SAND, some cobbles; grey.
Dense to very dense, moist. Gravel; fine to coarse,
subrounded to subangular, moderately weathered.
Cobbles; subrounded, slightly to moderately
weathered, sandstone.

21.00m - 21.60m: Core Loss.

Gravelly cobbly fine to medium SAND; grey. Very
dense, moist. Gravel; fine to coarse, subrounded,
slightly to moderately weathered. Cobbles;
subrounded, slightly to moderately weathered,
sandstone.

HQTT
60

T
156

Gravelly fine to coarse SAND; dark brownish grey.
Dense to very dense, moist. Gravel; fine to medium,
subrounded to subangular, moderately weathered.

Box 5, 18.0-22.3m

22.30 - 22.50m: increasing cobble content.

22.50m - 22.85m: Core Loss.

Quaternary Alluvium
T

Gravelly fine to coarse SAND, minor silt; dark
brownish grey with mottled orange. Very dense,
moist. Gravel; fine to medium, subangular, slightly to
moderately weathered.

Gravelly fine to coarse SAND; grey. Dense to very
dense, moist. Gravel; fine to medium, subangular,
slightly weathered.

HQTT
76

Fine to medium SAND; light brown. Dense, moist.

T
154

Fine SAND, trace gravel; light brown. Very dense,
moist. Gravel; fine, subrounded to subangular.

Fine to medium SAND, trace gravel; light orange
COMMENTS:

Hole Depth
29m

Scale 1:25 Rev.: A

153




General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
- SHEET: 6 OF 6
iay
Tonkln Ta Ior DRILLED BY: Mark Kelsey
LOGGED BY: BJD/VSMI
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428101 mN|R.L. GROUND: 178.00m
P P M) 1745004 ME | | GOLLAR, CHECKED: RHGR
JOB No.: 30309 o ) ' START DATE: 12/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 .
SURVEY: Handheld GPS FINISH DATE: 17/10/2017
ANGLE FROM HORIZ.:  -90° CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE ROCK DEFECTS
= 8’ = >
z 5 5 |8|2 . = | _ o
> S| 5 |g8|l> =12 3 |2 s |2
2 3 = 2|9 =) € E| 2 o o £ @ 3 |2 2 x
o . . = | 2 |38 £ | |¢|3| 25| o &2 s & |8
© | SOIL: Classification, colour, consistency / density, moisture, plasticity = S £ 8 g — - -g_ = 8 2| Description = EJ © I} P
S ) ) ' S| @ |g|x| & |2 & &g18] 8% |9 2TlE° 2 |5
o ROCK: Weathering, colour, fabric, name, strength, cementation 14 E g o ‘© % % & Additional Observations T = - o
8 3|8 °
55255 |Bg0gsiz ggges gge
brown. Very dense, moist. Gravel; fine to medium,
subrounded to subangular, slightly to moderately
weathered. - &
= |2 rel
agle &
T @
N
©
L @
Sandy fine to coarse GRAVEL & COBBLES, minor
silt; grey and orange brown. Very dense, dry to moist,
subrounded to subangular, moderately to highly
weathered, sandstone. Cobbles; subrounded,
moderately to highly weathered, sandstone. Sand;
medium to coarse.
LS
E
ISAR%
I
£
3
>
3
< -
> Lo
2| Medium to coarse GRAVEL & COBBLES, minor -
2| sand; grey and orange brown. Very dense, subround
3| tosubangular, highly weathered, sandstone.
Cobbles; subround to subangular, moderately to
highly weathered, sandstone. Sand; medium to
coarse.
E
a8 r
I
L3
E
a3 r
I
15
&
29m: END OF BOREHOLE -
COMMENTS:
Hole Depth
29m

Scale 1:25 Rev.: A



BHO3

ey

e e s X
- I e

BHO03: Box 1 (0.00m — 3.75m)

yepe!

—

| o | B
| BF L
! [ Tonkin & Taylor

BHO3: Box 2 (3.75m — 8.70m)



BHO3 (continued)

J7- N
550)
2,00

BH03: Box 4 (12.00m — 18.00m)



BHO3 (continued)

BHO03: Box 6 (22.30m — 25.50m)



BHO3 (continued)

Projent e
AU o [ ==
ww  DHOD e - vonron | TEES| w290
< — ' = Tonkin&Taylor
o T 10 2673 — ——
$ o se0 100 aca 300 e ey 400

-

BH03: Box 7 (25.50m — 29.00m)



General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
- SHEET: 1 OF 3
Tonkin+Taylor .
DRILLED BY: Mark Kelsey
LOGGED BY: VSMI/MHU
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5427954 mN|R.L. GROUND: 166.40m .
(NZTM2000) 1745789 mE RL COLLAR: CHECKED: RHGR
JOB No.: 30309 o ) ' START DATE: 17/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 FINISH DATE: 18/10/2017
SURVEY: Handheld GPS ’
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE ROCK DEFECTS
E g = ol
=} 2 2 2% =) = 9 = o
_ ] o T —~ Tl 8 £ < 3 s |z
<< o = s|9 (= £ — o o £ » ) b= = x
%) 2| @ 2| £ |E Z|l e8| 53|s - 21312 3 |38
® | SOIL: Classification, colour, consistency / density, moisture, plasticity = 3 E’ S 3 | 3| § - 52| Description 4 5 |8 o Q
le) S e} Sl fid x ) ® 5} S35 | o o ® |O @ <4
6 ROCK: Weathering, colour, fabric, name, strength, cementation & © E|lo o ] ‘g w 14 g & Additional Observations L|_=_ = = 8
8 3|3 ol @
55255 |Bg0gsiz ggges gge
Fine to coarse GRAVEL, trace silt; brownish grey.
'Tightly packed', sub-angular to sub-rounded.
E
L8
1T = - BHO4_E e
Fine to coarse GRAVEL some sand, trace silt; brown. ] 1@ P
Subangular to subrounded. 0.5m =
=
(=
Q e
<o OPC
T s
2 <
BHO4_E 1R
] 2@ 55
1.0m Y=
=e
58,
g =
-~ (] o
- - - BH04_G Sott NMC=27 4% LL=369
Clayey silty SAND; light orange brown. Soft to stiff; 1@ 1.50m: NMC=27 4%, LL=36%,
low plasticity; moist; poorly graded. 1.5m PI=12%
BHO4_E
3@
1.5m
r =
A A
E
< Elo
2 Clayey SAND, with minor gravel; light greyish brown. 5 =
c | Loose to medium dense; low plasticity; moist; poorly T 3
[} ) L N N r £
% | graded; sand, fine; gravel, fine to medium, subround - IS
3N to subangular. g
Gravelly SAND, with some silt, with minor clay; light <
greyish brown. Medium dense; non-plastic; moist to &
wet; sand, fine to medium; gravel, fine to medium,
subangular. z
10 ™
414
- 5/5
% Qe N=18
]
Clayey SILT, some sand and minor gravel; light
greyish brown. Hard, moist, high plasticity. Sand; fine Flo r
to coarse. Gravel; fine to medium, slightly weathered, g2
strong. T
Silty fine to coarse SAND; greyish brown, mottled
orange brown. Medium dense,
Sandy SILT minor clay; orange brown. Hard, moist,
o | low plasticity. Sand; fine. L&
g 4.20m:sand becomes fine to coarse grained.
= 16
Kol 10/20 |
% g § for
4 64mm
N>=50 |
4.80m - 5.05m: Core Loss
COMMENTS:
Hole Depth
10.64m

Scale 1:25 Rev.: A



General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
- SHEET: 2 OF 3
5
Tonkln Taylor DRILLED BY: Mark Kelsey
LOGGED BY: VSMI/MHU
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5427954 mN |R.L. GROUND: 166.40m
P P N 1745789 ME | 1 | COLLAR, CHECKED: RHGR
JOB No.: 30309 o ) ' START DATE: 17/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 FINISH DATE: 18/10/2017
SURVEY: Handheld GPS ’
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE o ROCK DEFECTS
- c < I
z 5 D B =
> R RHEEEEEE g FERE I
2 S| & |=2|8 2 |E E|lo|2| 2E | 21812 5 |3
©® | SOIL: Classification, colour, consistency / density, moisture, plasticity E 5 E’ 8 E — %_ -E_ - 52| Description 3 5 |8 ‘=,E 1]
S _ _ _ S| & |glg| & |* &|&18|:% (8 2| 81° 2|8
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation o 1S o [G) ‘s a (€] & Additional Observations L|_=_ § = o
] 3 3 a » | X
9}
33233 |0202s33 gggss g8
[CONT] 4.80m - 5.05m: Core Loss
Moderately weathered; light brown; SANDSTONE;
very weak.
L2
6|e
I
£
&
= 60
1 I for
135mm | —
N>=50
Solid |
L3
Moderately weathered; light brown; SILTSTONE;
very weak.
5le °
T |-
74
2 @
g re
2 .
€| 7.50m - 7.85m: Core Loss Tl 25
g (7] for L
o 130mm
N>=50 [
Solid |
Bouncing _
Moderately weathered; light brown; SILTSTONE; o
very weak.
8
—
g8 o
= 8
™ 9 | — £
9.00m - 9.70m: Core Loss B O 28 L 2
85mm 3
N>=50 - <
Solid a
Bouncing [
L
i o
Moderately weathered; light brown; SILTSTONE;
very weak.
COMMENTS:
Hole Depth
10.64m

Scale 1:25 Rev.: A



General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
- SHEET: 3 OF 3
+
Tonkln Taylor DRILLED BY: Mark Kelsey
LOGGED BY: VSMI/MHU
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5427954 mN |R.L. GROUND: 166.40m
P P N 1745789 ME | 1 | COLLAR, CHECKED: RHGR
JOB No.: 30309 o ) ' START DATE: 17/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NzVvD2016 _
SURVEY: Handheld GPS FINISH DATE: 18/10/2017
ANGLE FROM HORIZ.:  -90° CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE o ROCK DEFECTS
= c < <
z F 5 3|2 _ s | -
o _ . £ 2 |2l5] £ |E 221|852 s . 21312 5 |3
©® | SOIL: Classification, colour, consistency / density, moisture, plasticity - 3 cl8 2 — 3 5 |z °2 | Description = 5 |8 ] a
S _ _ _ S| & |g|z| £ |* & g18]:£88 2| 81° 2|8
= | ROCK: Weathering, colour, fabric, name, strength, cementation 4 £ o a ‘° 8 <] & Additional Observations 2 = - [&]
Q 8|S 2 g |z T
9}
33233 |0202s33 gggss g8
Moderately weathered; light brown; SILTSTONE;
very weak.
.
5 G| o
et T
© &
s -8 <
& | L 2
= 60 <
%1° for &
10.64m: END OF BOREHOLE Noo50 |
Solid |
114
L8
12
LD
137
L3
14
LS
COMMENTS:
Hole Depth
10.64m

Scale 1:25 Rev.: A



BHO4

ot Gad RETHEE.IISINE. pmaniny s, V2T ey _— =
P

|~

Project e _ 2050 — P RV KRAaZog
N BH OL(- S— T l o Sk (\ . -'— = T‘?

m : Tonkin & Taylor
o [T 110 2013 -_—— e ——— S pal
ey ™ . a0 wa w00 s (1o

BHO4: Box 1 (0.00m — 2.70m)

e SORO o VAR ‘(NLO?-I—
v BRO4 A — &7m - 6 ‘

Tonl&n & Taylor

Date: '8 10 20!‘+l [

BHO4: Box 2 (2.70m — 6.00m)



BHO4 (continued)

e 30309 o VUMW KATRT
4 |
N0 BHO = Box o 3 o Deplh Fram 6'0 To qx [
_».] m | Tonkm&Taylor

rrlentncons

e 1B 1O 2013 —— T ——

BHO4: Box 3 (6.00m — 9.30m)

mmrum_bzoq Vu'o I(Mt
' el
i 5“04 ""‘""‘L Dopih From: ?, v (0.5
e 18 1O [207F ;J '__J Tonkin & Taylor

* o 20 200 . a0 500 bnn 600
O — ol | . - e |

BHO04: Box 4 (9.30m — 10.50m)



General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
Tonkin+Taylor SRLLED BY:
DRILLED BY: Mark Kelsey
LOGGED BY: MHU
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428011 mN|R.L. GROUND: 171.70m .
(NZTM2000) 1745938 mE RL COLLAR: CHECKED: RHGR
JOB No.: 30309 D-A'i'UM' NZ\./D2016 START DATE: 18/10/2017
LOCATION: VUW Karori Campus DIRECTION: S : GPS FINISH DATE: 19/10/2017
.| SURVEY: Handheld GP ’
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE ROCK DEFECTS
E 2 £ |olzs
3 5| 2 |22 o = - o
2 5| £ |28 o |= E|S £ Sl gle & |2
g S| 5 (2|2 2 |E |2 |2 ¢LE | 2138 1e § |38
© | SOIL: Classification, colour, consistency / density, moisture, plasticity E 5 E’ g E - %_ 'E_ T‘_. ° 2 & Description S 9] 8 ‘=,E a
2 S| 2 |ejz| = | 8| g |8|&£¢|g = |35 8 |2
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 14 E g o ‘© % g & Additional Observations u_:_ = - o
8 3|8 i
55255 |Bg0gsiz ggges gge
Hydrovac Excavation: Not logged.
BHO5_E
d;s
01m
8}
<o
T BHO5_E [ 1
i
0.5m
=
Clayey SILT; light brown. Stiff, moist, high plasticity. | i —
F 1 «.J_x -
Bl | o=
Clayey SILT; orange brown. Very stiff, moist, high |- i —
plasticity. t L]
BHO5_E | S
1.50m - 2.30m: Core Loss. 3@
1.5m
LR
2
E L
ag|e
£ T
2| Sandy SILT minor clay, trace gravel; greenish grey.
% Firm, moist, high plasticity. Gravel, fine to medium,
>| angular.
g
2
=
Clayey SILT; greyish brown. Very stiff, moist, high §
plasticity. & &
2.90m:grades to grey. | 3 === g
3.00m - 3.45m: Core Loss. 21/1
4/3
Elo| |N=10 F
w
Sandy SILT trace gravel; grey mottled orange brown.
Stiff, moist, moderately plastic. Sand; fine. Gravel;
fine. ©
Silty CLAY; light grey, mottled orange brown. Very re
stiff, moist, high plasticity.
= L x
= |9
g|® 41—
Organic clayey SILT; dark brown. Hard, moist, high BFP@S;{G I 4.20m:NMC=57.9%, Organic §
plasticity. Completely decomposed organics. Inter- 4.2m Content=15.8% e
laminated with Clayey SILT; grey. Very stiff to hard, -
moist, high plasticity. g
Sandy SILT; grey. Hard, weakly cemented, non to lﬁi’?P
low plasticity. Sand; fine to medium. 12;?6
Elg| |N=37 [ 8
& |2
COMMENTS:
Hole Depth
16.5m

Scale 1:25 Rev.: A



General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
Tonkin+Taylor LD By
DRILLED BY: Mark Kelsey
LOGGED BY: MHU
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428011 mN|R.L. GROUND: 171.70m .
(NZTM2000) 1745938 mE RL COLLAR: CHECKED: RHGR
JOB No.: 30309 o ) ' START DATE: 18/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 .
SURVEY: Handheld GPS FINISH DATE: 19/10/2017
ANGLE FROM HORIZ.:  -90° CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE ROCK DEFECTS
[= 21 ¢ |ola
5 8| 2 |g|E = . o
5 £l 8 (53] » |- 2|8 £ AEICERE
< 3 & =12 2 E = 2| 2E | o 21212 % |5
o ) . ) ) : - = - | 8 = = <c| 219| 2 9 - 3 - g = |8
® | SOIL: Classification, colour, consistency / density, moisture, plasticity = ] |8 3 | 3| § |2 °2 | Description 4 S | ® ] °
S S| e |glg] & [* & g|8|Efgg Tz ° 2 |8
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 14 E g o ‘© % g & Additional Observations u_:_ = - o
8 3|8 i
55255 |Bg0gsiz ggges gge
[CONT] Sandy SILT; grey. Hard, weakly cemented,
non to low plasticity. Sand; fine to medium. [
5.20m: grades to very hard, orange brown mottled grey, [
moderately cemented. t
JE —
I
Sandy SILT, trace gravel; greenish grey. Hard, moist, ©
non plastic, moderately cemented. re
o 25 |
i< E for L
120mm
N>=50
Bouncing |
6.70m: grades to blueish grey. [ ©
- ©
- -
G|8 i
I
[ &
'
i E
£ L
2
3 I
< | Clayey SILT; brownish grey. Very stiff to hard, moist,
§ high plasticity. UTPg
% 7.70m: grades to with decomposed organic laminations. ég <
& E1g| N=26 F©
@ |-
8.25 - 8.40m: Organic SILT; dark brown. Hard, low L
plasticity, moist. Organics; fibrous, completely
decomposed. F
qE ﬁ
8.60m: grades to brown. I
L8
221/47
%5
6/8
9.30m: grades to grey with black organic flecks. 5 o| |N=24 &
9.60 - 9.70m: Fine to medium GRAVEL, some sand. [
L&
Gravelly SAND some silt. Fine to coarse, non plastic. -
COMMENTS:
Hole Depth
16.5m

Scale 1:25 Rev.: A



General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

BOREHOLE No.:
H SHEET: 3 OF 4
riay
Tonkln Ta Ior DRILLED BY: Mark Kelsey
LOGGED BY: MHU
PROJECT: VUW Karori Campus Redevelopment CO-O(EI?J%@;I’ES. %igg;; rnr;II\El R.L. GROUND: 171.70m CHECKED: RHGR
JOB No.: 30309 R.L. COLLAR: START DATE: 18/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 FINISH DATE: 19/10/2017
.| SURVEY: Handheld GPS ’
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE ROCK DEFECTS
% g = ol
5 21 g g% |2 £ gls < |2
S S| 5 (2|8 2 | E|2 |9 ek =2l & |2
o ) . ) ) : - = - | 8 = = <c| 28| 251 - & - g = |8
©® | SOIL: Classification, colour, consistency / density, moisture, plasticity - 1] £l 8 2 — 2| 5§ |2 °2 | Description a T | ® ]
le) S <] 3 & i 4 ) ® 5] S35 | o o ® |O ® 1]
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation & © E o e o ‘% w 5 g & Additional Observations u_:_ = = 8
w n| R [a} 0
o o
55255 |Bg0gsiz ggges gge
Sandy SILT, grey. Hard, non plastic, weakly
cemented. ;E
10.30m: grades to with some fine to coarse slightly l': S [ ‘E
weathered gravel. % - «
3
22}
- 32
%le 15
for -
8mm ¢
N>=50
Solid [
Bouncing |
=
a8
I
]
11.80m: grades to clayey, low plasticity. [~
12.00m to 12.60m: Core Loss.
£
3
3
<
E- N
g
‘§ COBBLES with matrix of silty sand; grey and orange > '3'2%[
G | brown. Very dense, moist, subangular to angular, Elo re o
slightly weathered, strong sandstone. Sand; fine to % © flﬂi
coarse. E'Zif
13 b:
18]
'?%E 3
F ©
)] ]
b0 3
it ¥
n 3
13.50m - 14.30m: Core Loss.
L8
144
E L
g|® ,
COBBLES with matrix of sandy silt; grey and orange ﬂzﬁ[
brown. Very dense, moist, subangular to angular, [ oy
slightly weathered, strong sandstone. Matrix; fine to L ] ﬂ‘l
coarse sand, moderate plasticity fines. b o
£
5 bk
!
i
i
COMMENTS:
Hole Depth
16.5m

Scale 1:25 Rev.: A



BOREHOLE No.:

BOREHOLE LOG BHOS

Tonkin +Tay|0r DRILLED BY: Mark Kelsey

LOGGED BY: MHU

PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5428011 mN|R.L. GROUND: 171.70m CHECKED: RHGR

General Log - 5/12/2017 12:16:40 PM - Produced with Core-GS by GeRoc

(NZTM2000) 174 mE .
JOB No.: 30309 5938 RL. CO.LLAR' START DATE: 18/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 FINISH DATE: 19/10/2017
.| SURVEY: Handheld GPS ’
ANGLE FROMHORIZ.:  -90 CONTRACTOR: Perry Geotech Lt
DESCRIPTION OF CORE o ROCK DEFECTS
E £ £ <
= 5| 2 B2 o = 7| < o
3 K [ T2 . = ° 3 = g c |2
2 S| & |=|¢ 2 | £/ 2|9 cE 28132 5 |3
S | solL: Classifcat i ity, moi e 2| < |28 § | s|2|3| 2|8 Description S| = gl 2 |3
0] : Classification, colour, consistency / density, moisture, plasticity = 8 £13 3 z a S = 8 £ < P — ko] © I} ®
] ) ) ! S| @& |&g|lx| F 3l g18|£% 19 2|89 2 |5
o ROCK: Weathering, colour, fabric, name, strength, cementation 14 E o ] ‘° a 8 & Additional Observations i = = o
5 38 507
55255 |Bg0gsiz ggges gge

15.00m - 15.15m: Core Loss.

COBBLES with matrix of sandy silt; grey and orange r E’Z%E

brown. Very dense, moist, subangular to angular, | fa

slightly weathered, strong sandstone. Matrix; fine to Elo flﬂ:l

coarse sand, moderate plasticity fines. g E'Eﬁf
£ Tae¥
3
E bl
2 -8 i
= <
g| 15.75m - 16.25m: Core Loss.
¢}

16

HQTT
33

&
I ¢
Fine to coarse GRAVEL with cobbles; grey, with :
black staining. Very, dense, moist, subangular to e
angular, slightly weathered, strong, sandstone. 5
@
16.5m: END OF BOREHOLE
L8
17
L3
187
L3
19
LS

COMMENTS:

Hole Depth
16.5m

Scale 1:25 Rev.: A




BHO5

w0309 . VAN KALRT
[
4 N 75 Hos Box Ne. ol Depth From: G . 0 o ‘f- .S |
I$ o 209 | L m e Tonkin & Taylor
o 181 -—— e — o

BHO5: Box 1 (0.00m — 4.50m)

ronaive 30309 . \/\MQSMQR-I—_ 7 v

BH No: _B Hos Box No: Z o Oepth Fiom: .S T %; ZO i ﬁ?
e n 1 ~| Tonkin &Taylor

o 1B 10 2003 _—— s S

BHO5: Box 2 (4.50m — 7.20m)



BHO5 (continued)

e A0 . VW) KAtoRT
BRoS

3 e F20 - 1040 AT

m Tonkin & Taylor

BH No:

Box No:

e e i a )

BHO5: Box 3 (7.20m — 10.40m)

e BOCA w Vi KRORT

. BHOS enl Ay |« [ | wome [00t0] - 550 TART
[ [ ™ ~__mw |  Tonkin &Taylor

w19 10 2013 —_— ——

S T 0 S T e U W i A TS DS TR ST

BHO5: Box 4 (10.40m — 13.50m)



BHO5 (continued)
mmmw — e e e = =
\ — ‘(3.56“‘6'5 '-“:_’IF”:I

BHNo: B"os Bax No: s of ‘ 5 Depth Fam:
| | e | ‘_ m|  Tonkin &Taylor
we 19 10 201F _—— O Seee—— i
L L hel oLl e

BHO5: Box 5 (13.50m — 16.50m)
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Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BHO6

SHEET: 1 OF 3

JOB No.: 30309
LOCATION: VUW Karori Campus

(NZTM2000)

DIRECTION:
ANGLE FROM HORIZ.:

PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES:

5427963 mN
1745881 mE

-90°

R.L. GROUND:
R.L. COLLAR:
DATUM: NzZVvD2016

SURVEY: Handheld GPS

167.70m

DRILLED BY: Mark Kelsey
LOGGED BY: MHU
CHECKED: RHGR
START DATE: 19/10/2017
FINISH DATE: 19/10/2017

CONTRACTOR: Perry Drilling Ltd

DESCRIPTION OF CORE

SOIL: Classification, colour, consistency / density, moisture, plasticity

Rock Weathering

ROCK: Weathering, colour, fabric, name, strength, cementation

GEOLOGICAL UNIT

w
sw
MW
HW
cw

Rock Strength
Sampling Method

Core Recovery (%)

Testing

RL (m)

ROCK DEFECTS

Depth (m)
Graphic Log

Defect Log

Fracture
Spacing (mm)

RQD (%)

Description

& Additional Observations

Casing

Fluid Loss (%)
Water Level

25
50
7%

Hydrovac Excavation: Not logged.

Fill

1.45m:20mm recovery of: Sandy SILT; orange brown,
low plasticity, moist, some fine gravel. Sand fine to
medium. Gravel; fine, slightly weathered.

Cobble; grey. Slightly weathered, moderately strong,
sandstone.

Sandy SILT some clay trace gravel; orange brown.
Very stiff, moist, low plasticity fines. Gravel; fine,
angular, slightly weathered, sandstone.

Clayey SILT; minor sand. trace gravel; orange brown
mottled grey. Very stiff, moist moderately plastic.
Sand; fine to medium. Gravel; fine, slightly weathered
sandstone.

2.30m: with black organic flecks.

2.35m - 3.00m: Core Loss

Silty CLAY; brownish grey. Very stiff, moist, high
plasticity. With 20mm thick inclusions of decomposed
fibrous organics.

Quaternary Alluvium

Organic clayey SILT; dark brown. Very stiff, moist,
moderate plasticity. Organics; completely
decomposed.

Silty CLAY; brownish grey. Very stiff, moist, high
plasticity. Inter-laminated with: Organic clayey SILT;
dark brown. Very stiff, moist, moderate plasticity.

Sandy SILT; bluish grey. Hard, moist, low plasticity,
weakly cemented.

Silty CLAY; dark brown. Very stiff, moist, high
plasticity.

5.00m: grades to grey, flecked black organics, trace fine
sand.

HVAC

HatT

50

HQTT

100

HQTT

50

SPT
100

HQTT

100

SPT

37

UTP3

213
4/5
N=14

BH06_G

3.3m

uTPy
2/3
3/5

N=13

167

166

T
165

T
164

T
163

il

I

]

b

e

et d

[E23

L
«|

!

I HEEE

— -

I

3.30m:NMC=72.6%, Organic
Content=17.5%

114mm HW

COMMENTS:

Hole Depth
10.5m

Installation

Core Box No

Scale 1:25

Rev.: A
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BOREHOLE No.:
- SHEET: 2 OF 3
Tonkin+Taylor .
DRILLED BY: Mark Kelsey
LOGGED BY: MHU
PROJECT: VUW Karori Campus Redevelopment CO-ORDINATES: 5427963 mN|R.L. GROUND: 167.70m .
(NZTM2000) 1745881 mE RL COLLAR: CHECKED: RHGR
JOB No.: 30309 o ) ' START DATE: 19/10/2017
LOCATION: VUW Karori Campus DIRECTION: DATUM: NZVD2016 FINISH DATE: 19/10/2017
SURVEY: Handheld GPS ’
ANGLE FROMHORIZ:  -90 CONTRACTOR: Perry Drilling Ltd
DESCRIPTION OF CORE ROCK DEFECTS
= »g £ |g|¥
E 3| 2 |2\ o - - o
< T 2 K g o - EI| S E e 3 S z
< @ = = £ o o E ] v |2 = X
%) 2| @ 3| £ E Cle|8| 5% |5 - 21312 3 |38
® | SOIL: Classification, colour, consistency / density, moisture, plasticity = 3 E’ S 3 | 3| § - 52| Description a 5 | ® o Q
] 9 g |a|x = x o & |9 | 85 |a o | ® |9 B |8
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation é © E|lo o o ‘% w 5 E:’ & Additional Observations u_:_ = = 8
3 518 °l 7
55255 |Bg0gsiz ggges gge
[CONT] Silty CLAY; dark brown. Very stiff, moist, —— £
high plasticity. r | §
L —K—: -
L ¥
5le -
I
£ LS
3 ~
§ Sandy SILT; grey. Very stiff, moist, non plastic, t
<| weakly cemented. |
g
E — o M
G E § for [
@ 45mm
N>=50 -
Bouncing [
-E
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HOLE Id: HA01

Hole Location: Campbell Street Playing Fields

HAND AUGER LOG
Tonkin+Taylor SHEET- 1 OF 1

Hand Auger Log - 5/12/2017 12:24:29 PM - Produced with Core-GS by GeRoc

PROJECT: VUW Karori Campus Redevelopment LOCATION: VUW, Karori Campus JOB No.: 30309
CO-ORDINATES: 5427962 mN DRILL TYPE: HOLE STARTED: 24/10/2017
(NZTM2000) 1745733 mE DRILL METHOD: HA HOLE FINISHED: 24/10/2017
R.L.: 167.50m ’ DRILLED BY: Geotechnics Ltd
DATUM: NzVD2016 LOGGED BY: EJWL CHECKED: MHU
GEOLOGICAL ENGINEERING DESCRIPTION
ORIGIN % § Description and
MATERIAL COMPOSITION. 2 g - o Additional Observations
g SCALA PENETROMETER TESTS S g - 6%
% (Blows/50mm) - § U‘I}Z g g é
AL Gl 2| 8|55 |8
$[8]|E| 2 4 6 8 101214 16 18 : |z & F 98 | E3 |e=ss8
‘—"il.s 4 M s SILT; brown. Soft, moist, low plasticity, trace
’_f\-..-, rootlets.
Topsoil 1 b s ;
HAO1 E1@ | —M _\-. Vet 0.1m: grades to very stiff.
2 0.1m _J' 7%
Fil 6 @ 133/29 kPa s |DM| D Gravelly fine to coarse SAND; minor silt; orange
ot brown. Dense, dry to moist. Gravel; fine to
8 coarse, angular to subangular.
7 i 0.2m: Refusal
5
5
6
6 ~
LS o5+
4
4
L 1.0
©
L~ FC 15
2
2
3
2
2
2
3
3

COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from

m‘ LIDAR, +/- 1m).
0.2m

Scale 1:10 Rev.: A




Hand Auger Log - 5/12/2017 12:24:30 PM - Produced with Core-GS by GeRoc

HOLE Id: HA02

Hole Location: Campbell Street Playing Fields

HAND AUGER LOG
Tonkin+Taylor SHEET- 1 OF 1

PROJECT: VUW Karori Campus Redevelopment LOCATION: VUW, Karori Campus JOB No.: 30309
CO-ORDINATES: 5427915 mN DRILL TYPE: HOLE STARTED: 24/10/2017
(NZTM2000) 1745753 mE DRILL METHOD: HA HOLE FINISHED: 24/10/2017
R.L.: 168.00m ’ DRILLED BY: Geotechnics Ltd
DATUM: NzVD2016 LOGGED BY: EJWL CHECKED: MHU
GEOLOGICAL ENGINEERING DESCRIPTION
ORIGIN % § Pescription and‘
MATERIAL COMPOSITION. ;: oA PENETROMETER Lesrs % %z E g Additional Observations
% (Blows/50mm) - % 7Z é g é
$[8]|E| 2 4 6 8 101214 16 18 : |z & F 98 | E£5 |e=sss
j LH:I'S 4 M St SILT; brown. Stiff, moist, low plasticity, trace
.- rootlets.
LY
Topsoil HA02_E1 @ - "‘\ " ﬁ\.,
1 0.1m > T%
©97/32 kPa e
! oA
10 ot T D Silty sandy fine to coarse GRAVEL; light brown.
4= Moist, angular.
12 =)
L =
ol
’D_C.;.C 0.45m: grades to wet.
Fill — : g,@ﬁ
o 2
sae W
HA02_E2 @ 3 057, %
0.5m L]
4 C:;és:
e
&:-Pé S SAND some gravel and silt; orange brown.
12, Dense, saturated. Gravel; fine to coarse,
P o subangular to angular.
L 3 oC' »
P
i =
o
Quaternary Alluvium H 12 S
P
By <)
=P
HA02_E3 @ - *g &%
0.9m -
de =
b + ]
~ L=
o Ll

LB

1m: Refusal

COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from

m‘ LIDAR, +/- 1m).
im

Scale 1:10 Rev.: A




Hand Auger Log - 5/12/2017 12:24:30 PM - Produced with Core-GS by GeRoc

Tonkin+Taylor

HAND AUGER LOG

HOLE Id: HA03

Hole Location: Campbell Street Playing Fields

SHEET: 1 OF 1

PROJECT: VUW Karori Campus Redevelopment

LOCATION: VUW, Karori Campus

JOB No.: 30309

CO-ORDINATES: 5427930 mN DRILL TYPE: HOLE STARTED: 24/10/2017
(NZTM2000) 1745792 mE DRILL METHOD: HA HOLE FINISHED: 24/10/2017
R.L.: 168.00m ’ DRILLED BY: Geotechnics Ltd
DATUM: NZVD2016 LOGGED BY: EJWL CHECKED: MHU
GEOLOGICAL ENGINEERING DESCRIPTION
ORIGIN, % § Description and
MATERIAL COMPOSITION. 2 g - o Additional Observations
g SCALA PENETROMETER TESTS S g - 6%
% (Blows/50mm) R § z g g é
$[8]|E| 2 4 6 8 101214 16 18 : |z & g 98 | E£5 |e=sss
LH:I'S 4 D VSt SILT trace gravel; brown. Very stiff, dry, low
£ » plasticity. Gravel; fine to coarse, angular to
.-\ = o subangular. Trace rootlets.
Topsoil r ’_x_\.-, _g
kT3
® 191/10 kPa A
L T
% g M | VSt-H SILT trace gravel and clay; orange brown
©195/54 kPa i "x w " mottl_eq orange. Ve;ry stiff to hard, moist, low
x plasticity. Gravel; fine to coarse, angular to
r R : # subangular. Trace rootlets.
Quaternary Alluvium 1 “x x "
®>234 kPa r 05, * =

®>234 kPa

20

0.7m: Refusal

COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from

Hole Depth LiDAR’
0.7m

+/- 1m).

Scale 1:10

Rev.: A



Hand Auger Log - 5/12/2017 12:24:30 PM - Produced with Core-GS by GeRoc

Tonkin+Taylor

HAND AUGER LOG

HOLE Id: HA05

Hole Location: VUW Karori Campus

SHEET: 1 OF 1

PROJECT: VUW Karori Campus Redevelopment

LOCATION: VUW, Karori Campus

JOB No.: 30309

CO-ORDINATES: 5427990 mN
(NZTM2000) 1745020 mE

DRILL TYPE:

DRILL METHOD: HA

HOLE STARTED: 24/10/2017
HOLE FINISHED: 24/10/2017

R.L.: 167.00m DRILLED BY: Geotechnics Ltd
DATUM: NzvD2016 LOGGED BY: EJWL CHECKED: MHU
GEOLOGICAL ENGINEERING DESCRIPTION
GEOLOGICAL NI,
GENERIC NAWE, Y
ORIGH, z § Description and
MATERIAL COMPOSITION. s g > [T Additional Observations
g SCALA PENETROMETER TESTS 5 éz 33
% (Blows/50mm) 2 Z g g é
glE|E T | E £ g 55 | £%
S|8|&8| 2 4 6 8 101214 16 18 |z & F e38 £3 |exs8g
PR S S R R
LH:I'S 4 M St SILT trace sand; brownish grey. Stiff, moist, low
£ » plasticity. Sand; fine to coarse. Trace rootlets.
] st
Topsoil HAO5_E1 @ I
0.1m
©®383/18 kPa
: F Sandy SILT trace gravel; orange brown, mottled
H orange. Firm, moist, low plasticity. Sand; fine to
1 coarse. Gravel; fine to coarse, angular to
H r subangular.
1
1
: [ 0.5m: grades to mottled grey.
4
B HAO5_E2 @ -
1 0.5m
4
? L Silty fine to coarse SAND some gravel; grey.
L Loose, moist. Gravel; fine to coarse, angular to
2] subangular.
1
1
Quaternary Alluvium
| Fine to coarse SAND, some gravel, minor silt;
grey. Medium dense, dry to moist. Gravel;
© angular to subangular.
HAO05_E3 B : - ; -
1.0m e F Organic SILT, minor clay; brown. Firm, moist to
wet, low to moderate plasticity. Trace rootlets
and fibrous organics.
®43/4 kPa [
® 22/4 kPa | MD Fine SAND, minor silt, trace gravel; light grey.
Medium dense, moist to wet. Gravel, angular.
" 1.5m: Target depth
3

COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from

m‘ LIDAR, +/- 1m).
1.5m

Scale 1:10

Rev.: A



Hand Auger Log - 5/12/2017 12:24:30 PM - Produced with Core-GS by GeRoc

HOLE Id: HA07

Hole Location: VUW Karori Campus

HAND AUGER LOG
Tonkin+Taylor SHEET- 1 OF 1

PROJECT: VUW Karori Campus Redevelopment LOCATION: VUW, Karori Campus JOB No.: 30309
CO-ORDINATES: 5428049 mN DRILL TYPE: HOLE STARTED: 24/10/2017
(NZTM2000) 1745914 mE DRILL METHOD: HA HOLE FINISHED: 24/10/2017
R.L.: 173.50m ’ DRILLED BY: Geotechnics Ltd
DATUM: NZVD2016 LOGGED BY: EJWL CHECKED: MHU
GEOLOGICAL ENGINEERING DESCRIPTION
ORIGIN, % § Description and
MATERIAL COMPOSITION. 2 g - o Additional Observations
g SCALA PENETROMETER TESTS S g - 6%
% (Blows/50mm) R § i g g g
$[8]|E| 2 4 6 8 101214 16 18 : |z & F 98 | E£5 |e=sss
1 M St SILT trace gravel; brown. Stiff, moist, low
plasticity, trace rootlets. Gravel; fine to coarse,
subangular.
Topsoil HA07_E1 @ -
0.1m
®69/18 kPa
F Sandy SILT minor gravel; orange brown, mottled
orange. Stiff, moist, low plasticity. Gravel; fine to
coarse, angular to subangular.
0.45m: grades to some gravel.
Quaternary Alluvium
(2l
HAO7_E2 @ =
0.5m
0.65m: Refusal
L 1.0
o
FE 454

COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from

m‘ LIDAR, +/- 1m).
0.65m

Scale 1:10 Rev.: A




HOLE Id: HA08

Hole Location: VUW Karori Campus

HAND AUGER LOG
Tonkin+Taylor SHEET- 1 OF 1

Hand Auger Log - 5/12/2017 12:24:30 PM - Produced with Core-GS by GeRoc

PROJECT: VUW Karori Campus Redevelopment LOCATION: VUW, Karori Campus JOB No.: 30309
CO-ORDINATES: 5428098 mN DRILL TYPE: HOLE STARTED: 24/10/2017
(NZTM2000) 1745869 mE DRILL METHOD: HA HOLE FINISHED: 24/10/2017
R.L.: 170.00m ’ DRILLED BY: Geotechnics Ltd
DATUM: NZVD2016 LOGGED BY: EJWL CHECKED: MHU
GEOLOGICAL ENGINEERING DESCRIPTION
ORIGIN, % § Description and
MATERIAL COMPOSITION. 2 g - o Additional Observations
g SCALA PENETROMETER TESTS S g - 6%
% (Blows/50mm) - % U‘I}Z g g é
AL Gl 2| 8|55 |8
$[8]|E| 2 4 6 8 101214 16 18 : |z & F 98 | E£5 |e=sss
‘—"il.s # M | Vs SILT; brown. Very soft, moist, low plasticity.
7-'\_",' Trace rootlets.
Topsoil ] b on]
HA08_E1 @ | Tat o
0.1m ; 5
3_:-95 L Fine to coarse GRAVEL trace silt; greyish brown.
4 e Loose, moist, angular to subangular.
=}
_ oo »
P
I 5
=}
3 9 »
P
= o
O
B o F SILT, minor sand and gravel; greyish brown,
L 05" = mottled orange brown. Firm, moist, low plasticity.
] Lo Sand; fine to coarse. Gravel; fine to coarse,
L o e angular to subangular.
Quaternary Alluvium . F
l [ 1= xx 0.7m: grades to grey.
2 = : xx
? [ | = xx 0.8m: grades to some gravel.
1 *
1 Lo
2 . * 5
2 Lo
3 R A
2 HAO £ g S 1O 1m: Refusal
6
3
2
2
2
2
il
L 154
2
2
3
4
4
3
2
2

COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from

m‘ LIDAR, +/- 1m).
im

Scale 1:10 Rev.: A




Hand Auger Log - 5/12/2017 12:24:30 PM - Produced with Core-GS by GeRoc

HOLE Id: HA09

Hole Location: VUW Karori Campus

HAND AUGER LOG
Tonkin+Taylor SHEET- 1 OF 1

PROJECT: VUW Karori Campus Redevelopment LOCATION: VUW, Karori Campus JOB No.: 30309
CO-ORDINATES: 5428047 mN DRILL TYPE: HOLE STARTED: 24/10/2017
(NZTM2000) 1745834 mE DRILL METHOD: HA HOLE FINISHED: 24/10/2017
R.L.: 166.50m ’ DRILLED BY: Geotechnics Ltd
DATUM: NzVD2016 LOGGED BY: EJWL CHECKED: MHU
GEOLOGICAL ENGINEERING DESCRIPTION
ORIGIN, % § Description and
MATERIAL COMPOSITION. 2 g - o Additional Observations
g SCALA PENETROMETER TESTS S g - 6%
% (Blows/50mm) R % i g g g
A Gl 2| 8|55 |8
S| 8|E| 2 4 6 8 10121416 18 iz & § 28 | E3 |exssg
¥ St SILT; brown. Stiff, low plasticity. Minor rootlets.

Topsoil HA09_E1 @ -
0.1m
® 70/25 kPa
VSt SILT, some sand, minor gravel; orange brown.
Stiff. Gravel; fine to coarse, angular.
[ 0.4m: grades to mottled orange.
Quaternary Alluvium

©
HA09_E2 @ 2
0.5m

0.65m: Refusal

4
7
11 o
e 1.5
9
10 |
’ I ]
8
8
5
7
6

COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from

m‘ LIDAR, +/- 1m).
0.65m

Scale 1:10 Rev.: A




Hand Auger Log - 5/12/2017 12:24:30 PM - Produced with Core-GS by GeRoc

Tonkin+Taylor

HAND AUGER LOG

HOLE Id: HA10

Hole Location: VUW Karori Campus

SHEET: 1 OF 1

PROJECT: VUW Karori Campus Redevelopment

LOCATION: VUW, Karori Campus

JOB No.: 30309

CO-ORDINATES: 5428061 mN
(NZTM2000) 1745783 mE

DRILL TYPE:

DRILL METHOD: HA

HOLE STARTED: 24/10/2017
HOLE FINISHED: 24/10/2017

R.L.: 164.50m DRILLED BY: Geotechnics Ltd
DATUM: NzvD2016 LOGGED BY: EJWL CHECKED: MHU
GEOLOGICAL ENGINEERING DESCRIPTION
ORIGIN, % § Description and
MATERIAL COMPOSITION. 2 g - o Additional Observations
g SCALA PENETROMETER TESTS S g - 6%
% (Blows/50mm) § 7Z g g é
G lw|? z E T T Lo a9
$[8]|E| 2 4 6 8 101214 16 18 : |z & F 98 | E£5 |e=sss
j M S SILT trace clay; brown. Soft, moist, low plasticity.
Trace rootlets.
Topsoil L
2
2
2 D-M | St Sandy SILT minor gravel; orange brown. Very

Quaternary Alluvium

<
e 0.5
L 1.0
®
e 1.5

stiff, dry to moist, low plasticity. Sand; fine to
coarse. Gravel; fine to coarse, angular to
subangular.

0.3m: Refusal

COMMENTS: Location estimated from aerial image (+/- 5m). Elevation estimated from 1m LiDAR (2009) countours (Wellington City Council GIS database, 2009 produced from

m‘ LIDAR, +/- 1m).
0.3m

Scale 1:10

Rev.: A



Appendix E:  Laboratory test results




Page 1 of 8

GEOTECHNICS

Our Ref: 1005153.0.1.0/REP1
Customer Ref: 30309
24 November 2017
Tonkin + Taylor
PO Box 5271
Auckland

Attention: Rhys Graafhuis

Dear Rhys

Karori Wellington

Laboratory Test Report

Samples from the above mentioned site have been tested as received according to your instructions.
Test results are included in this report.

Samples not destroyed during testing will be retained for one month from the date of this report
before being discarded.

Descriptions are enclosed for your information, but are not covered under the IANZ endorsement of
this report.

Please reproduce this report in full when transmitting to others or including in internal reports.

If we can be of any further assistance, feel free to get in touch. Contact details are provided at the
bottom of this page.

GEOTECHNICS LTD

Report prepared by: Authorised for Geotechnics by:

o o

Q. U RSoA

Siobhan Simpson Paul Burton
Business Support Administrator Project Director
Approved Signatory

Report checked by: All tests reported
L herein have been
@/\0—_\ @ performed in accordance
. with the laboratory's

....................................................... ACCREDITED LABORATORY scope of accreditation
Alan Benton
Wellington Manager

24-Nov-17
t:\geotechnicsgroup\projects\1005153\1 wgtn lab\workingmaterial\20171124.ssim.1005153.0.1.0.rep1.docx

GEOTECHNICS LTD ASB Tower, 2 Hunter St, Wellington 6011 p. +64 4 381 8584 wellington@geotechnics.co.nz

P O Box 2083, Wellington 6140, New Zealand f. +64 33410219 www.geotechnics.co.nz




Page-2-0f 8
2 Hunter Street, agr e une
Wellington 6011
Geotechnics Project ID 1005153.0000.1.0
New Zealand
Customer Project ID 30309
GEOTECHNICS p. +64 4 381 8584 Customer Project Name Ryman - Karori pre purchase
DETERMINATION OF WATER CONTENT - NZS 4402:1986 Test 2.1
TEST DETAILS
LOCATION D BHO3
Description Karori
Data N/A
SAMPLE Geotechnics ID GEOT201711105 Date Received 9/11/2017
Reference BHO3_2.0m Depth 2.00m
Description Sandy SILT, with trace gravel; greenish grey. Moist; low plasticity; gravel, fine.
SPECIMEN Reference 1 Depth N/A
Description N/A
TEST RESULT
Natural Water Content  23.1%
TEST REMARKS
* The material used for testing was natural.
This test result is IANZ accredited.
Approved By ABB Date 24/11/2017
GEOTECHNICS LTD Page 1 of 1

WC Single Sample Report Version 3.3 - 21 September 2015



P Ls} f o
2 Hunter Street, agE o ure
Wellington 6011
Geotechnics Project ID 1005153.0000.1.0
New Zealand
Customer Project ID 30309
GEOTECHNICS p. +64 4 381 8584 Customer Project Name Ryman - Karori pre purchase
DETERMINATION OF WATER CONTENT - NZS 4402:1986 Test 2.1
TEST DETAILS

LOCATION ID BHO4

Description Karori

Data N/A
SAMPLE Geotechnics ID GEOT201711107 Date Received 9/11/2017

Reference BHO4_1.5m Depth 1.50m

Description Sandy SILT, with trace gravel; light brown. Moist; moderate plasticity; sand, fine; gravel, fine.
SPECIMEN Reference 1 Depth N/A

Description N/A

TEST RESULT
Natural Water Content  27.4%
TEST REMARKS
* The material used for testing was natural.
This test result is IANZ accredited.
Approved By ABB Date 24/11/2017
GEOTECHNICS LTD Page 1 of 1

WC Single Sample Report Version 3.3 - 21 September 2015



Page4-of 8
2 Hunter Street, HEEEE
Wellington 6011
Geotechnics Project ID 1005153.0000.1.0
New Zealand
Customer Project ID 30309
GEOTECHNICS p. +64 4 381 8584 Customer Project Name Ryman - Karori pre purchase
DETERMINATION OF LIQUID & PLASTIC LIMIT, PLASTICITY INDEX - NZS 4402: 1986 Tests 2.2 (4 Point), 2.3 & 2.4
TEST DETAILS
LOCATION D BHO1
Description Karori
Data N/A
SAMPLE Geotechnics ID GEOT201711101 Date Received 9/11/2017
Reference BHO1_2.6m Depth 2.60m
Description Sandy SILT, with some twigs and trace gravel; dark brown. Moist; high plasticity.
SPECIMEN Reference 1 Depth N/A
Description N/A
TEST RESULTS
Liquid Limit 81
Plastic Limit 45
Plasticity Index 36
TEST REMARKS
* The material used for testing was natural, fraction passing a 425um sieve.
This test result is IANZ accredited.
Approved By ABB Date 24/11/2017
GEOTECHNICS LTD Page 1 of 1

ATT Single Sample Report Version 3.3 - 21 September 2015



Page5of 8
2 Hunter Street, HEIEE
Wellington 6011
Geotechnics Project ID 1005153.0000.1.0
New Zealand
Customer Project ID 30309
GEOTECHNICS p. +64 4 381 8584 Customer Project Name Ryman - Karori pre purchase
DETERMINATION OF LIQUID & PLASTIC LIMIT, PLASTICITY INDEX - NZS 4402: 1986 Tests 2.2 (4 Point), 2.3 & 2.4
TEST DETAILS
LOCATION D BHO1
Description Karori
Data N/A
SAMPLE Geotechnics ID GEOT201711102 Date Received 9/11/2017
Reference BHO1_5.7m Depth 5.70m
Description SILT, with some sand; brownish black. Moist; high plasticity; sand, fine.
SPECIMEN Reference 1 Depth N/A
Description N/A
TEST RESULTS
Liquid Limit 75
Plastic Limit 48
Plasticity Index 27
TEST REMARKS
* The material used for testing was natural, whole soil.
This test result is IANZ accredited.
Approved By ABB Date 24/11/2017
GEOTECHNICS LTD Page 1 of 1

ATT Single Sample Report Version 3.3 - 21 September 2015



P fad f o
2 Hunter Street, g v ure
Wellington 6011
Geotechnics Project ID 1005153.0000.1.0
New Zealand
Customer Project ID 30309
GEOTECHNICS p. +64 4 381 8584 Customer Project Name Ryman - Karori pre purchase
DETERMINATION OF LIQUID & PLASTIC LIMIT, PLASTICITY INDEX - NZS 4402: 1986 Tests 2.2 (4 Point), 2.3 & 2.4
TEST DETAILS
LOCATION D BHO2
Description Karori
Data N/A
SAMPLE Geotechnics ID GEOT201711104 Date Received 9/11/2017
Reference BH02_2.2m Depth 2.20m
Description Sandy SILT; greyish brown. Moist; low plasticity; sand, fine to coarse.
SPECIMEN Reference 1 Depth N/A
Description N/A
TEST RESULTS
Liquid Limit 33
Plastic Limit 25
Plasticity Index 8
TEST REMARKS
* The material used for testing was natural, whole soil.
This test result is IANZ accredited.
Approved By ABB Date 24/11/2017
GEOTECHNICS LTD Page 1 of 1

ATT Single Sample Report Version 3.3 - 21 September 2015
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2 Hunter Street, age rure
Wellington 6011
Geotechnics Project ID 1005153.0000.1.0
New Zealand
Customer Project ID 30309
GEOTECHNICS p. +64 4 381 8584 Customer Project Name Ryman - Karori pre purchase
DETERMINATION OF LIQUID & PLASTIC LIMIT, PLASTICITY INDEX - NZS 4402: 1986 Tests 2.2 (4 Point), 2.3 & 2.4
TEST DETAILS
LOCATION D BHO3
Description Karori
Data N/A
SAMPLE Geotechnics ID GEOT201711105 Date Received 9/11/2017
Reference BHO3_2.0m Depth 2.00m
Description Sandy SILT, with trace gravel; greenish grey. Moist; low plasticity; gravel, fine.
SPECIMEN Reference 2 Depth N/A
Description N/A
TEST RESULTS
Liquid Limit 32
Plastic Limit 17
Plasticity Index 15
TEST REMARKS
* The material used for testing was natural, whole soil.
This test result is IANZ accredited.
Approved By ABB Date 24/11/2017
GEOTECHNICS LTD Page 1 of 1

ATT Single Sample Report Version 3.3 - 21 September 2015
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2 Hunter Street, HEEEE
Wellington 6011
Geotechnics Project ID 1005153.0000.1.0
New Zealand
Customer Project ID 30309
GEOTECHNICS p. +64 4 381 8584 Customer Project Name Ryman - Karori pre purchase
DETERMINATION OF LIQUID & PLASTIC LIMIT, PLASTICITY INDEX - NZS 4402: 1986 Tests 2.2 (4 Point), 2.3 & 2.4
TEST DETAILS

LOCATION D BHO4

Description Karori

Data N/A
SAMPLE Geotechnics ID GEOT201711107 Date Received 9/11/2017

Reference BHO4_1.5m Depth 1.50m

Description Sandy SILT, with trace gravel; light brown. Moist; moderate plasticity; sand, fine; gravel, fine.
SPECIMEN Reference 2 Depth N/A

Description N/A

TEST RESULTS
Liquid Limit 36
Plastic Limit 24
Plasticity Index 12
TEST REMARKS
* The material used for testing was natural, whole soil.
This test result is IANZ accredited.
Approved By ABB Date 24/11/2017
GEOTECHNICS LTD Page 1 of 1

ATT Single Sample Report Version 3.3 - 21 September 2015



Appendix F:  Liquefaction analysis




GWL 1.2m
Raw CPT Data i g i ; i i i based on
Soil Behaviour Classification Index Cyclic 5“9_55 Ratio a"_d Cyclic Liquefaction Safety Factor Liquefaction BH1 GWL
Resistance Ratio ; 3
Triggering measure-
qc (MPa) Ic CSR & CRR Fs ments
0 8 16 24 32 40 1 2 3 00 02 04 06 08 10 0.0 1.0 2.0
0.0 - : : - ' 0.0 ' - - 0.0 ' : : . ! 0.0 0.0
\g Y —
16 16 %‘ ; : 1.6 1.6 18
3.2 321 | 3 i 32 3.2 3.2
g £ I 3 =
= £ 1 | 1 I =t g =
g g | | . : £ £
a @ . ; 5 a) a
4.8 4.8 ! { i | 4.8 [ 4.8 4.8
6.4] | ; . |
6.4 ; S 1 ; 6.4 6.4 6.4
gol i i i i I
8<O T T T T | 80 n BO 8.0
10 8 6 4 2 o}
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probabiity
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;%bnzt:'!“w i
— Tip Resistance (2.60<1¢<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO2 103680 12/10/2017 User Specified 0.11 1.5 BI-2014 ZRB-2002 1 2 0.01 18
PL Svld (mm)  CTL (m) LPI LSN CT (m) LPlish m of this CPT was vacuum excavated and backfilled with sand.
OuTPUT 15% 2 0 0 0 0 Therefore,gr isset to 1.5m below ground level (BGL) in order to
50% 0 0 0 0 0 capture the more realistic liqueta . Is.pote that the actual mea-
85% 0 0 0 0 0 sured ground water at 0.1m BGL. Therefore, the liqueTaCttiom=s he top
1.5m layer is unknown.
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. . . ANALYSED  tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
. together — JOB NUMBER CHECKED
Ton kln +TaYIor V1.3 SLS CPT2,3,4and 5 30309 PAGE 1 of 12 pages




Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

| Y T

100

10

0.1 1 10

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Victoria University
Karori Campus

TITLE

SLS CPT2,3,4and 5
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
. ; Liquefaction Safety Factor i i
Resistance Ratio & v Liquelactien
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 00 02 04 06 08 10 0.0 1.0 2.0
0.0 ! ! ! ] J 0.0 | el . 0.0 ! ! | | | 0.0 0.0
0.8] 08{ i —1 | 0.8] 0.8 0.8
b . _ |
1.6 1.6 ! i 1.6 16 1.6 =
g £ r{ P = 5 :
= £ i I ! i 1 s = =
< s : . tod : £ ) =
g - ' \< . 5 g
2.4 241 / g g 241 24 24F :
3.24— P | :
3.2] ; o ; 3.2] 3.2 3.2 -
Top 1.5m of this CPT was vacuum :
=1 | P | excavated and backfilled with
sand. The design groundwater =
ib 401 b ' 40l [level should be 2.5m below - .
"% 8 B + 2 0 ' ground level (BGL) at CPTO3 loca-| :
: @ . i —— Water Table tion to reflect the groundwater
Frician Rabo () C) —— Gravelly to Dense Sand (le<1.31) level monitorina results —— Water table B Water table
Clean to Silty Sand (1.31<lc<2.05) J ' Factor of Safety (15% liquefaction < 15% liquetaction
Silty Sand to Sandy Silt probability) . . prot;ablanty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction pmbab'iﬁ'{f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO03 103681 12/10/2017 User Specified 0.11 1.5 BI-2014 ZRB-2002 1.2 2 0.01 18
PL Svld (mm) LPI LSN CT (m) LPlish Top 1.5m of this CPT was vacuum excavated and backfilled with sand.
OuTPUT 15% 0 0 0 0 3.7 0 Therefore,groundwater is set to 1.5m below ground lev ;
50% 0 0 0 0 3.7 0 capture the more realistic li : it note that the actual mea-
85% 0 0 0 0 3.7 0 .5m BGL. Therefore, the liquefaction risk of the top

1.5m layer is unknown.

Tonkin + Taylor

Exceptional thinking
together

Tonkin+Taylor VL3

CLIENT, PROJECT

Ryman Healthcare Limited
Karori Prepurchase Geotechnical Assessment

TITLE

SLS CPT2,3,4and 5

LOCATION DATE
Victoria University
Karori Campus ANALYSED
JOB NUMBER CHECKED
30309 PAGE

27/10/2017

tzhl

3 of 12 pages




Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 vy Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 ! ! ! ] | 0.0 | . il . | 0.0 ! ! ! ! | 0.0 0.0
1.0 1.0{ | i | 1.0 1.0 1.0
S L
= | | f —
] 201 | > : : 2.0 : :
2.0 — : . : 2.0 2.0
2, = P | : = . -
E = i i I E E
i = 1 1 I 1 I = =
1 g = P : £ £
8 2 et ; &) a
3.0 —r | : = e e i
3.0 ' . 1 b 5 3.01 3.0 3.0E
40| | A | ——— | =
4.0 ; | P ; 4.0 4.0 4.0 =
| g P ; R -
! ] P i
501 i i i i I
5.0 | . . | ! 5.0 5.0 5.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) = Vel B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) prot;ablanty _
— Water table T (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Ers‘;b;tif"w ol
— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO4 103682 11/10/2017 User Specified 6.2 0.11 3.7 BI-2014 ZRB-2002 1.3 2 0.01 18
PL Svid (mm) CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 0 0 0 0 4.6 0
50% 0 0 0 0 4.6 0
85% 0 0 0 0 4.6 0
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. . : ANALYSED  tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
Tonkin+Taylor
Y V13 SLSCPT2,3,4and 5 30309 PAGE 5 of 12 pages




Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

& 50% liguefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
. ; Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 ! ! ! ] J 0.0 | . il . | 0.0 ! ! ! ! | 0.0 0.0
1.2] 1.24— i | 1.2 1.2 1.2
] 1 _3:2 : i
| A
2.4 2.4 P E ; 2.4 | 24 2.4
_ g Er '; : e —_
E —— = : — D,_: ! E ﬁ. E
= = i i B : £ £
g 3 | | | & =3
sl { .9 | : - =
3.6 L . :
3.6 ' . E ;! 5 3.61 3.6 3.6
48] i ol |
4.8 L = ! | | 4.8 : 4.8 4.8
g0l i i i i I
6<O T T T T | 60 n 60 6.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor Pf Safety (15% liquefaction - <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Ers‘;b;tif"w ol
— Tip Resistance (2.60<1¢<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO05 103683 12/10/2017 User Specified 0.11 2.8 BI-2014 ZRB-2002 1.5 2 18
PL Svid (mm) CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 1 0 0 0 0
50% 0 0 0 0 0
85% 0 0 0 0 0
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. . : ANALYSED  tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
Tonkin+Taylor
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Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

FTTTTI

100

10

1 | L 11 FI ] L L1l
0.1 1 10

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Sv1d v Depth CTL v Depth Cumulative LPI v Depth Cumulative LSN vs Depth Cumulative LPlish vs Depth
Svid (mm) CTL (m) LPI LSN LPlish
0 10 20 30 40 50 00 04 08 12 16 20 0 4 6 10 4 8 12 16 20 0 2 6 8 10
0*0 | | L L | 0‘0 | | | | | 0‘0 | | | 0‘0 Il | L L | 0‘0 | L L |
1.6 1.6 1.6 1.61 1.6
3.2 3.2 3.2 3.2 3.2
E E E E E
£ | g £ § 5
O O )] O O
|
4.8 4.8 4.8 481 4.8
IIII
6.4 6.4 6.4 6.4 6.4
8.0 8.0 8.0 8.0 8.0
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
B cpT02 103680 12/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 1 2 0.01 18
. CPTO3 103681 12/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 1.2 2 0.01 18
.CPT04 103682 11/10/2017 User Specified 6.2 0.11 3.7 BI-2014 ZRB-2002 1.3 2 0.01 18
CPTO5 103683 12/10/2017 User Specified 6.2 0.11 2.8 BI-2014 ZRB-2002 15 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the left and right of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
. together — JOB NUMBER CHECKED




Sv1id response to GWD

LSN response to GWD

50 20+
40
E 30
=
& 20
0 _x — — =
0 0.5 1 1.5 2 25 3 3.5 4 1.5 2 25 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
CTL response to GWD LPI response to GWD
2.0+ 10
1.5 =]
£ 1.0 - u
— U a5
5 ol
0.5 o
0.0 x 0
0 0.5 1 1.5 2 2.5 3 3.5 4 0 0.5 1 1.5 2 25 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) Y (KN/m3)
. CPTO02 103680 12/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 1 2 0.01 18
‘. CPTO3 103681 12/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 1.2 2 0.01 18
.CPTO4 103682 11/10/2017 User Specified 6.2 0.11 3.7 BI-2014 ZRB-2002 1.3 2 0.01 18
CPTO05 103683 12/10/2017 User Specified 6.2 0.11 2.8 BI-2014 ZRB-2002 15 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. s . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
. together — JOB NUMBER CHECKED
Ton kln +TaYIor V1.3 SLS CPT2,3,4and 5 30309 PAGE 10 of 12 pages




Sv1d response to PGA LSN response to PGA

100 30
80 - 25 1
E 60 20
=
1 w 154
= 40 - ]
= 10 |
20 5
0 0 - .
0 0 : ; 0.3
PGA (g) PGA (g)
CTL response to PGA LPI response to PGA
10 20
A | 15 i
£ = | T 10
- o —
B 4 —— =
2 / - 5]
" — , 3 i
0 0.1 0.2 0.3 0.4 0.5 0 0.1
PGA (g}
Vertical dotted line/s indicate user specified PGA at the CPT locations. (actual PGA)
(Assumed pre-drill values)

CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (kN/m3)
. CPTO02 103680 12/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 1 2 0.01 18
‘. CPTO3 103681 12/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 1.2 2 0.01 18
.CPTO4 103682 11/10/2017 User Specified 6.2 0.11 3.7 BI-2014 ZRB-2002 1.3 2 0.01 18

CPTO5 103683 12/10/2017 User Specified 6.2 0.11 2.8 BI-2014 ZRB-2002 15 2 0.01 18

Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.

. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University

Exceptional thinking Karori Prepurchase Geotechnical Assessment Karori Campus
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The inputs listed in Table 1.1-1 below have been adopted for the liquefaction analysis.

Table 1.1-1 Summary of inputs for liquefaction analysis

TTGD ID

CPT Name

PGA

Magnitude

Depth to groundwater

Predrill depth

Assumed predrill tip resistance and skin friction
Trigger method

Settlement method

CFC
Total depth of CPT
Maximum depth of analysis

RL

103680

05TT12_02

0.11g

6.2

1.5m

im

qc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
7.8m
7.8m

n/a

103681

05TT12_03

0.11g

6.2

1.5m

1.2m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
3.72m
3.72m

n/a

103682

05TT12_04

0.11g

6.2

3.7m

1.3m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
4.63m
4.63m

n/a

103683

05TT12_05

0.11g

6.2

2.8m

1.5m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
5.05m
5.05m

n/a
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 ! ! ! ] J 0.0 | : il ; | 0.0 ! l | | | 0.0 0.0
. = L
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e |
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a i i o _ o
4.8 4.8 ! | i | 4.8 i 4.8 4.8
——1 i
6.41 | i P i
6.4 ; P | 6.4 | 6.4 1 6.4
gol i i i i I
8<O T T T T | 80 n BO 8.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction pmbab'iﬁ'{f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO06a 103684 12/10/2017 User Specified 0.11 2.1 BI-2014 ZRB-2002 14 2 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 2 0 0 0 0
50% 0 0 0 0 0
85% 0 0 0 0 0
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
Tonkin+Taylor
Y V13 SLS CPT6a, 7, 8aand 9 30309 PAGE 1 of 12 pages




Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

| Y T

100

10

0.1 1 10

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 7 14 21 28 35 1 2 3 4 0.0 0.2 04 0.6 0.8 1.0 0.0 10 20
0.0 ! ! ! ] J 0.0 | . il ; | 0.0 ! l ! | | 0.0 0.0
1.2] 1.24— i | 1.2 12 1.2
24 S ; ; 2.4] 24/ 24
g £ L 3 e
= = ' P ! i i =t et
£ g : P : £ £
a e P 5 a 8
=t A 36/ 36 3.6
48] i . |
| P | 4.8 4.8 4.8
- b
g0l i i i I
6.0 | . . | ! 6.0 6.0 6.0
10 8 6 4 2 o}
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) = Vel B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table T (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction pmbab'iﬁ'{f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO7 103685 12/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 1.5 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 2 0 0 0 5.6 0
50% 0 0 0 0 5.6 0
85% 0 0 0 0 5.6 0
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
T k. T I TITLE
on In + ay or V1.3 SLS CPT6a, 7, 8aand 9 30309 PAGE 3 of 12 pages




Normalized cone tip resistance, Q

1000

100

[TTT
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.

'z@\}\
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&
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2o
W

0.1

Normalized friction ratio, F

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1. Sensitive, fine grained 6. Sands - clean sand to silty sand

2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay

4. Silt mixtures - clayey silt to silty clay

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)

8. Very stiff sand to clayey sand *
9. Very stiff, fine grained *
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic i i
. ; Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 00 02 04 06 08 10 0.0 1.0 2.0
0.0 - ' : - ' 0.0 — L — - 0.0 . . ' . ' 0.0 0.0,
08l 08{ | —— | 0.8 0.8 0.8
E =1 1 | &
116_% 161— — ; 16{( 16 16
g £ < _ 3 =
= = P i i ' i = e
5 ' g | | P | = = =
5 a : ' P : oy 5 =
8 : {od ! - = :
24 = > F | 2.4 = 2.4 24§ =
32| | A
3.2 ; | P ; 3.2 3.2 3.2
401 i i i i I
4.0 T T T T 1 4.0 4.0 4.0
10 8 6 4 2 o}
: : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Waterfabl
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table T (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;,%b;ti-mw &
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probablilcilt';fé action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability) p ~55% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO08a 103686 11/10/2017 User Specified 0.11 1.9 BI-2014 ZRB-2002 1.45 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 0 0 0 0 0
50% 0 0 0 0 0
85% 0 0 0 0 0
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
Exceptional thinkin . . Karori Campus ANALYSED  tzhl
p g p
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
Tonkin+Taylor
Y V13 SLS CPT6a, 7, 8aand 9 30309 PAGE 5 of 12 pages




Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

FTTITI

& 50% liquefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
: : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 | | ! | | 0.0 | : i ; | 0.0 ! ! | | | 0.0 0.0
16-# 281 : ! 2 1.6 1.6 1.6
3.2] 3.2 ! | 3.2 3.2 3.2
g £ I . 3 =
i E= 1 1 | 1 I = =
1 g = =8 . : £ £
a ° AR | 3 S
4.8 = i o | 4.8 4.8 4.8
b
6.41 | i P i
6.4 ; | P ; 6.4 6.4 6.4
gol i i i i I
8.0 | . . | ! 8.0 8.0 8.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
— Tip Resistance (2.60<1¢<2.95) —— CSR 75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO09 103687 11/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 1.1 2 0.01 18
PL Svid (mm) CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 1 0 0 0 6.2 0
50% 0 0 0 0 6.2 0
85% 0 0 0 0 6.2 0
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
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Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

L1111y

100

10

0.1 1 10

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Sv1d v Depth CTL v Depth Cumulative LPI v Depth Cumulative LSN vs Depth Cumulative LPlish vs Depth
Svid (mm) CTL (m) LPI LSN LPlish
0 10 20 30 40 50 00 04 08 12 16 20 0 4 6 10 8 12 16 20 0 2 4 6 8 10
0*0 | | L L | 0‘0 | | | | | 0‘0 | L | 0‘0 | L L | 0‘0 | L L |
1.6 1.6 1.6 1.6 1.6
3.2 3.2 3.2 3.2 3.2
E E E E E
3 5 g 5 3
O O )] &) O
481 4.8 4.8 4.8 4.8
6.4 6.4 6.4 6.4 6.4
8.0 8.0 8.0 8.0 8.0
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
B cpTo6a 103684 12/10/2017 User Specified 6.2 0.11 2.1 BI-2014 ZRB-2002 1.4 2 0.01 18
. CPTO7 103685 12/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 15 2 0.01 18
.CPTOSa 103686 11/10/2017 User Specified 6.2 0.11 1.9 BI-2014 ZRB-2002 1.45 2 0.01 18
CPTO09 103687 11/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 1.1 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the left and right of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
. together — JOB NUMBER CHECKED
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Sv1id response to GWD

LSN response to GWD

50 20+
40
E 30
=
3
3 3.5 4 0 0.5 1 1.5 2 25 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
CTL response to GWD LPI response to GWD
2.0+ 10
1.5 =]
£ 1.0 - u
— U a5
G 4]
0.5 —K o
0.0 0
0 0.5 1 1.5 2 2.5 3 3.5 4 0 0.5 1 1.5 2 25 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) Y (KN/m3)
.CPTO6a 103684 12/10/2017 User Specified 6.2 0.11 2.1 BI-2014 ZRB-2002 14 2 0.01 18
‘. CPTO7 103685 12/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 15 2 0.01 18
.CPTO8a 103686 11/10/2017 User Specified 6.2 0.11 1.9 BI-2014 ZRB-2002 1.45 2 0.01 18
CPT09 103687 11/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 1.1 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. s . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
. together — JOB NUMBER CHECKED
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Sv1d response to PGA

LSN response to PGA

PGA (g)

LPI response to PGA

80 -, 20 -
60 . 15
£ E
E 40 E 10 |
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20 5]
0 0
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PGA (g)
CTL response to PGA
10 15 -
8_
i i
E 6 | _
2 5
o 4]
5]
2 //—"_::__/7"
0 . —a— | 0
0 0.1 0.2 0.3 0.4 0.5 0
PGA (g)

Vertical dotted line/s indicate user specified PGA at the CPT locations. (actual PGA)

0.1

PGA (g)

(Assumed pre-drill values)

CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (kN/m3)
. CPT06a 103684 12/10/2017 User Specified 6.2 0.11 2.1 BI-2014 ZRB-2002 14 0.01 18
‘. CPTO7 103685 12/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 15 0.01 18
B cPTo8a 103686 11/10/2017 User Specified 6.2 0.11 1.9 BI-2014 ZRB-2002 1.45 0.01 18
CPT09 103687 11/10/2017 User Specified 6.2 0.11 1.5 BI-2014 ZRB-2002 1.1 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
. together — JOB NUMBER CHECKED
Ton kln +TaYIor V1.3 SLS CPT6a, 7, 8aand 9 30309 PAGE 11 of 12 pages




The inputs listed in Table 1.1-1 below have been adopted for the liquefaction analysis.

Table 1.1-1 Summary of inputs for liquefaction analysis

TTGD ID

CPT Name

PGA

Magnitude

Depth to groundwater

Predrill depth

Assumed predrill tip resistance and skin friction
Trigger method

Settlement method

CFC
Total depth of CPT
Maximum depth of analysis

RL

103684

05TT12_06a

0.11g

6.2

2.1m

1.4m

qc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
6.15m
6.15m

n/a

103685

05TT12_07

0.11g

6.2

1.5m

1.5m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
5.63m
5.63m

n/a

103686

05TT12_08a

0.11g

6.2

1.9m

1.45m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
3.12m
3.12m

n/a

103687

05TT12_09

0.11g

6.2

1.5m

1.1m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
6.22m
6.22m

n/a

Tonkin + Taylor

Exceptional thinking
together

Tonkin+Taylor

CLIENT, PROJECT

Ryman Healthcare Limited

Karori Prepurchase Geotechnical Assessment

LOCATION

Victoria University
Karori Campus

TITLE

V1.3

SLS CPT6a, 7,8a and 9

JOB NUMBER

30309

DATE
ANALYSED
CHECKED
PAGE

27/10/2017

tzhl

12 of 12 pages




Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 | | ! | | 0.0 | : i ; | 0.0 ! l | | | 0.0 0.0
16 16{ | — 1.6 1.6 1.6
3.2] = 3.2 : : 3.2] 3.2 3.2
g £ I 3 =
— i o i i 1 =t =
£ 5 | I £ £
8 a ; 5 a a
4.8 4.8 ! | | 4.8 4.8 4.8
i- 6.4] | ! |
6.4 | | | 6.4 | 6.4 1 6.4
gol i i i i I
8.0 | . . | ! 8.0 8.0 8.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
— Tip Resistance (2.60<1¢<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPT10 103688 12/10/2017 User Specified 6.2 0.11 3.3 BI-2014 ZRB-2002 1.55 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 0 0 0 0 6.9 0
50% 0 0 0 0 6.9 0
85% 0 0 0 0 6.9 0
. CLIENT, PROJECT LOCATION DATE 19/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
E . L . ANALYSED tzhl
xceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
T k. +T I TITLE
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Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

L1111y

100

10

0.1 1 10

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 5 10 15 20 25 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 | | ! | | 0.0 | : i ; | 0.0 ! l | | | 0.0 0.0
12] 1.24— — | 1.2] 1.2 1.2
E = | —
2.4 2.4 i | 2.4 2.4 24
= = - € % g
i E= 1 1 | 1 I = =
= B i i I i 1 £ £
5 ] | { <1 | : 5 g
o m i i o — o
3.6 ‘ : | 3.6 3.6 3.6
' | T I —
a8| | 1 N
4.8 | ; é P : 4.8 4.8 4.8
s —
g0l i i i i I
6<O T T T T | 60 n 60 6.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
— Tip Resistance (2.60<1¢<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPT11 103689 11/10/2017 User Specified 6.2 0.11 3.8 BI-2014 ZRB-2002 1.5 2 0.01 18
PL Svid (mm) CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 0 0 0 0 54 0
50% 0 0 0 0 5.4 0
85% 0 0 0 0 5.4 0
. CLIENT, PROJECT LOCATION DATE 19/10/2017
Tonkin + Taylor L
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

& 50% liquefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Sv1d v Depth CTL v Depth Cumulative LPI v Depth Cumulative LSN vs Depth Cumulative LPlish vs Depth
Svid (mm) CTL (m) LPI LSN LPlish
0 10 20 30 40 50 00 04 08 12 16 20 0 2 4 6 8 10 8 12 16 20 0 2 6 8 10
0*0 | | L L | 0‘0 | | | | | 0‘0 | | | L | 0‘0 | L L | 0‘0 | L L |
1.6 1.6 1.6 1.6 1.6
3.2 3.2 3.2 3.2 3.2
E E E E E
g Fy Fy Fy 3
O O )] O O
4.8 4.8 4.8 4.8 4.8
6.4 6.4 6.4 6.4 6.4
8.0 8.0 8.0 8.0 8.0
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
B cPT10 103688 12/10/2017 User Specified 6.2 0.11 3.3 BI-2014 ZRB-2002 1.55 2 0.01 18
. CPT11 103689 11/10/2017 User Specified 6.2 0.11 3.84 BI-2014 ZRB-2002 15 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the left and right of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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Sv1id response to GWD LSN response to GWD

50
40
E 30
=
& 20
N — .
0 0.5 1 1.5 2 25 3 3.5 4 0 0.5 1 1.5 2 25 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
CTL response to GWD LPI response to GWD
2.0+ 10
15- g
€ 10 -
5 T4
0.5 —%\ o
0.0 0
0 0.5 1 1.5 2 2.5 3 3.5 4 0 0.5 1 1.5 2 25 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) Y (KN/m3)

. CPT10

\. CPT11

103688 12/10/2017 User Specified 6.2 0.11 3.3 BI-2014 ZRB-2002 1.55 2 0.01 18
103689 11/10/2017 User Specified 6.2 0.11 3.84 BI-2014 ZRB-2002 15 2 0.01 18

Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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Sv1d response to PGA LSN response to PGA

50 20
40 o : 15 Al i
E 30 | =
= n 10
s i
> 204
10 B
0 - . . 0 ‘
0 0.1 0.2 0.3 0.4 0.5 0 0.1
PGA (g} PGA (g)
CTL response to PGA LPI response to PGA
10 10
8 8- i
e 6] | z °]
& 5
O 4 4
2 - 2
0 . 0 ‘
0 0.1 0.2 0.5 0 0.1
PGA (g} PGA (g)
Vertical dotted line/s indicate user specified PGA at the CPT locations. (actual PGA)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (kN/m3)
CPT10 103688 12/10/2017 User Specified 6.2 0.11 3.3 BI-2014 ZRB-2002 1.55 2 0.01 18
‘. CPT11 103689 11/10/2017 User Specified 6.2 0.11 3.84 BI-2014 ZRB-2002 15 2 0.01 18

Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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The inputs listed in Table 1.1-1 below have been adopted for the liquefaction analysis.

Table 1.1-1 Summary of inputs for liquefaction analysis

TTGD ID

CPT Name

PGA

Magnitude

Depth to groundwater

Predrill depth

103688
05TT12_10
0.11g

6.2

3.3m
1.55m

Assumed predrill tip resistance and skin friction qc= 2MPa & Fs= 0.01MPa

Trigger method

Settlement method

CFC

Total depth of CPT
Maximum depth of analysis
RL

Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
6.88m
6.88m

n/a

103689

05TT12_11

0.11g

6.2

3.84m

1.5m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
5.37m
5.37m

n/a
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GWL 1.2m
based on
Raw CPT Data i : i : i i i . :
Soil Behaviour Classification Index Cyclic 32:3;?;?:2%222 Cyclic Liquefaction Safety Factor Liquefaction BH1 GWL
Triggering measure-
qc (MPa) Io CSR & CRR Fs ments
0 8 16 24 32 40 1 2 3 00 02 04 06 08 10 0.0 1.0 2.0
0.0 : : : . | 0.0 ' L - : 0.0 ' ' ' ! ' 0.0 0.0
1.6 1.6 %‘ ! ! 1.6 16 : 1.6
: : | | £ —
3.2] 3.2 | 3.2 3.2 3.2 j—
£ £ | 3 £
= = ' ! i 1 =t s
£ g : ipa b : £ £
a @ . 5 a) a
4.8 48 ! { P | 4.8 4.8 4.8
64 | ; A
6.4 ; S 1 ; 6.4 6.4 64—
gol i i i i I
8<0 T T T T | 80 i 80 8,0
10 8 6 4 2 o}
z ; —— Water Table
Fricton Rato (R %) —— Gravelly to Dense Sand (Io<1.31) —— Water table B Water table
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probabiity
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;%bn}ztif“w i
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction pmbab'ifi't'f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO2 103680 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 1 2 0.01 18
PL Svld (mm)  CTL (m) LPI LSN CT (m) LPlish T of this CPT was vacuum excavated and backfilled with sand.
OuTPUT 15% 47 2.6 3 12 2.7 1 Therefore,groun 1.5m below ground level (BGL) in order to
50% 24 1 0 5 4.1 0 capture the more realistic liquefactio that the actual mea-
85% 10 0 0 2 7.8 0 sured ground water at 0.1m BGL. Therefore the liquefaclloTTsteaiile top
1.5m layer is unknown. e
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
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Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) e CSR & CRR
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 20
0.0 ! ! ! ] J 0.0 | : il ; | 0.0 ! l | | | 0.0 0.0
0.8/ 08{ i —1 | 0.8 0.8 0.8
> | [ |
1.6 1.6 | | 161 ) 16] 1.6 -
g £ f I 3 | e | 122 | | E=
£ g N oA B < S =
& a ' . {od : & oy
o i ! ' o o
2.4 241 / g | 24 2.4 2.4E ]
Top 1.5m of this CPT was vacuum :
3.2 %2 E excavated and backfilled with 3.2 3.0 =
sand. The design groundwater 3
L] level should be set to 2.5m below
g ground level (BGL) at CPTO3 loca- =
401 i tion to reflect the groundwater
4.0 S — — level monitoring results. Ho 4.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e . . B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) . . prot;ablanty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction pmbab'iﬁ'{f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO3 103681 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 2 0.01 18
PL Svld (mm)  CTL (m) LPI LSN CT (m) LPlish of this CPT is vacuum excavated and backfilled with sand.
OuTPUT 15% 3 0.1 0 2 3.7 0 Therefore,gro isset to 1.5m below ground level (BGL) in order to
50% 1 0 0 1 3.7 0 capture the more realistic liqueta ' IS note that the actual mea-
85% 1 0 0 0 3.7 0 sured ground water at 0.5m BGL. The liquefaction ri

layer is unknown.
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Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 vy Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 ! ! ! ] | 0.0 | . il . | 0.0 ! ! ! ! | 0.0 0.0
1.0 1.0{ | i | 1.0 1.0 1.0
A N R
] 2.0 : > : : 2.0 : :
2.0 — : . : 2.0 2.0
2, = P | : = . -
E = i i I E E
i = 1 1 I 1 I = =
1 g = P : £ £
8 a ot | ; a) a
3.0/ — | : > ;s it D
3.0 ' . 1 b 5 3.01 3.0 3.0E
40| | A | ——— | =
4.0 ; | P ; 4.0 4.0 4.0 =
| g P ; R -
! ] P i
501 i i i i I
5<O T T T T | 50 n 50 5.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) = Vel B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table T (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Ers‘;b;tif"w ol
— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO4 103682 11/10/2017 User Specified 6.2 0.23 3.7 BI-2014 ZRB-2002 1.3 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 0 0 0 0 4.6 0
50% 0 0 0 0 4.6 0
85% 0 0 0 0 4.6 0
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Tonkin + Taylor L
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

& 50% liguefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
. ; Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 | | ! | | 0.0 o : | 0.0 ! ! ! ! ! 0.0 0.0
12] 1.24— § | 1.2] 1.2 1.2
- — : [} :i I :
] 1 —zl : i
24] 24 | B 24] 2.4
_ E [ i o —
E === s ! :E% — E E
= a ! 1 .D. ! £ £ —
53 8 ’ i 3 | 5 g
o __é ] ' o o
3.6 3.6 ! ; E ' 3.6 i 3.6k
48] i . | :
L — . ! 4.8 4.8
g0l i i i i I
6<O T T T T | 60 n 60 6.0
10 8 6 4 2 o}
Friction Ratio (Rf) (%) e R ee G Tt —— Water table B Water table
y ( )
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;%bnzt:'!“w i
— Tip Resistance (2.60<1¢<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO05 103683 12/10/2017 User Specified 0.23 2.8 BI-2014 ZRB-2002 1.5 2 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 24 1.2 1 6 0
50% 9 0 0 2 0
85% 4 0 0 1 0
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Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

10

1 | L 11 FI ] L L1l
0.1 1 10

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Sv1d v Depth CTL v Depth Cumulative LPI v Depth Cumulative LSN vs Depth Cumulative LPlish vs Depth
Svid (mm) CTL (m) LPI LSN LPlish
0 10 20 30 40 50 00 O 1.0 15 20 25 0 2 4 6 10 12 16 20 0 2 4 6 8 10
0*0 x | L L | 0‘0 | | | | | 0‘0 | | | | 0‘0 L L | 0‘0 | L L |
1.6 Il 1.6 1.6 1.6
|
Jrl
3.2 | 3.2
3 5 g / g 5
O O )] / &) O
4.8 ( 4.8
/ /!
/ / Ill./
6.4 6.4
8.0 8.0 8.0 8.0 8.0
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
B cpT02 103680 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 1 2 0.01 18
. CPTO3 103681 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 1.2 2 0.01 18
.CPT04 103682 11/10/2017 User Specified 6.2 0.23 3.7 BI-2014 ZRB-2002 1.3 2 0.01 18
CPTO5 103683 12/10/2017 User Specified 6.2 0.23 2.8 BI-2014 ZRB-2002 15 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the left and right of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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Sv1id response to GWD

LSN response to GWD

120
100-
E
E
=
3
2 25 3 3.5 4 0 0.5 1 1.5 2 25 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
CTL response to GWD LPI response to GWD
10 15
8-
10
E T
s r
G
3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) Y (KN/m3)
. CPTO02 103680 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 1 2 0.01 18
‘. CPTO3 103681 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 1.2 2 0.01 18
.CPTO4 103682 11/10/2017 User Specified 6.2 0.23 3.7 BI-2014 ZRB-2002 1.3 2 0.01 18
CPTO05 103683 12/10/2017 User Specified 6.2 0.23 2.8 BI-2014 ZRB-2002 15 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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Tonkin + Taylor L
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Sv1d response to PGA LSN response to PGA

100 30
80 - 25 1
E  60- 20
=
= n 15
= 40 - ]
= 10 |
20 5 |
0 0 . :
0 0 0.3 0.4 0.5
PGA (g) PGA (g)
CTL response to PGA LPI response to PGA
10 20
8 | 15 | |
£ = | T 10
- o —
G 4] e -
2 / / —~ il S e =
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5
PGA (g} PGA (g)
Vertical dotted line/s indicate user specified PGA at the CPT locations. (actual PGA)
(Assumed pre-drill values)

CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (kN/m3)
. CPTO02 103680 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 1 2 0.01 18
‘. CPTO3 103681 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 1.2 2 0.01 18
.CPTO4 103682 11/10/2017 User Specified 6.2 0.23 3.7 BI-2014 ZRB-2002 1.3 2 0.01 18

CPTO5 103683 12/10/2017 User Specified 6.2 0.23 2.8 BI-2014 ZRB-2002 15 2 0.01 18

Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.

. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University

Exceptional thinking Karori Prepurchase Geotechnical Assessment Karori Campus
together — JOB NUMBER CHECKED

[ ]
Tonkln +Taylor V13 100 year returen period CPT2, 3,4 and 5 30309 PAGE 11 of 12 pages

ANALYSED tzhl




The inputs listed in Table 1.1-1 below have been adopted for the liquefaction analysis.

Table 1.1-1 Summary of inputs for liquefaction analysis

TTGD ID

CPT Name

PGA

Magnitude

Depth to groundwater

Predrill depth

Assumed predrill tip resistance and skin friction
Trigger method

Settlement method

CFC
Total depth of CPT
Maximum depth of analysis

RL

103680

05TT12_02

0.23g

6.2

1.5m

im

qc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
7.8m
7.8m

n/a

103681

05TT12_03

0.23g

6.2

1.5m

1.2m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
3.72m
3.72m

n/a

103682

05TT12_04

0.23g

6.2

3.7m

1.3m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
4.63m
4.63m

n/a

103683

05TT12_05

0.23g

6.2

2.8m

1.5m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
5.05m
5.05m

n/a
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 ! ! ! ] | 0.0 ! i . | 0.0 ! ! ! ! | 00 0.0
. — L
1.6 161 | ! 1.6 16 1.6
i S~ | ‘
| ﬁ wall e
3.2 ' o 32| )¢ 3.2 .
3 £ | E Y E |
5 ‘(]EJ'- E I I i J: EQ -l % 1
[=5 1 I 1 i
2 5 | 8 E 3 |
481 S | 4.8 !}i 4.8 4.8
- 0 )
6al 1 b i i
| b | 6.4 | 6.4 1 6.4
gol i i i i I
8<O T T T T | 80 i 80 8,0
10 8 6 4 2 o}
: i : B — Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablmty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;%bn}zt?f“w i
— Tip Resistance (2.60<1¢<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO06a 103684 12/10/2017 User Specified 6.2 0.23 2.1 BI-2014 ZRB-2002 14 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 37 1.9 2 8 3.2 0
50% 18 0.7 0 4 4.6 0
85% 8 0 0 2 6.2 0
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
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Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
Tonkin+Taylor . 30309
y V13 100 year return period - CPT6a, 7, 8a and 9 PAGE 1 of 12 pages




Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
. ; Liquefaction Safety Factor i i
Resistance Ratio 4 vy Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 7 14 21 28 35 1 2 3 4 0.0 0.2 04 0.6 08 1.0 0.0 10 20
00 | | | 1 J 00 ] lI ’ | 00 o | | | | 00
1.2] 1.21— i ’5 1.2 1.2
,i E——
241 5 2.4] 2.4]
£ £ | 3 £
= = ' P ! i i =t et
£ g : P : £ £
8 e 5 a a
=t A 36 36
48] i — |
; P | 4.8 4.8
- b
g0l i i i I
6<O T T T T | 60 T 60 6.0
10 8 6 4 2 o}
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) = Vel B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablmty _
— Water table T (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;%bn}zt?f“w i
— Tip Resistance (2.60<1c<2.95) —— CSR 75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO7 103685 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 1.5 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 23 11 2 5 4.6 1
50% 14 0.8 1 3 4.6 0
85% 6 0 0 1 5.6 0
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

& 50% liquefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
. ; Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 00 02 04 06 08 10 0.0 1.0 2.0
0.0 - ' : - ' 0.0 — L — - 0.0 . . ' . ! 0.0 0.0,
0.8 08{ | Heo 0.8 0.8 0.8
e o
116_% 1.81— — 1 1.6{ 16] 16
g £ < _ 3 =
= = P i i ' i = e
= = B i I I i 1 £ = —
g 2 i 1 i 1 i 2 = =
a E Lo ! = L o :
24 = > F | 24 — 2.4 24§ =
32| | A
3.2 ; | P ; 3.2 3.2 3.2
401 i i i i I
4.0 T T T T 1 4.0 4.0 4.0
10 8 6 4 2 0
: : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Waterfabl
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table T (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;,%b;ti-mw &
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probablilcilt';fé action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability) p ~55% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO08a 103686 11/10/2017 User Specified 0.23 1.9 BI-2014 ZRB-2002 1.45 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 0 0 0 0 0
50% 0 0 0 0 0
85% 0 0 0 0 0
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

FTTITI

& 50% liquefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
: : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 | | ! | | 0.0 - T - T l 0.0 . | : l l 0.0 0.0
16_# 1611 == | 1.6 | 1.6 — 1.6
3.2] 3.2 ! | 3.2 3.2 3.2
g £ I . 3 =
= = ' P ! i 1 =t s
£ g : = : £ £
a ° : ; | 3 S
4.8 = i o | 4.8 4.8 4.8
b
6.41 | i P i
6.4 ; ; P ; 6.4 6.4 6.4
gol i i i i I
8<O T T T T | 80 T BO 8.0
10 8 6 4 2 o}
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;%bnzt:'!“w i
— Tip Resistance (2.60<1¢<2.95) —— CSR 75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO09 103687 11/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 1.1 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 21 1.2 1 6 34 0
50% 9 0.1 0 3 4.9 0
85% 4 0 0 1 6.2 0
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Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Sv1d v Depth CTL v Depth Cumulative LPI v Depth Cumulative LSN vs Depth Cumulative LPlish vs Depth
Svid (mm) CTL (m) LPI LSN LPlish
0 10 20 30 40 50 00 04 08 12 16 20 0 4 6 10 0 4 8 12 16 20 0 2 4 6 8 10
0*0 | | L L | 0‘0 | | | | 0‘0 | | | 0‘0 | L L | 0‘0 | | L L |
1.6 1.6 1.6 1.6 1.6
| H'l | KII
| |
7 3.2 3.2
g i g g € g
= / = = g g
8 ) 8 a a 8
481 4.8
1
6.4 6.4 6.4 6.4
8.0 8.0 8.0 8.0 8.0
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
B cpTo6a 103684 12/10/2017 User Specified 6.2 0.23 2.1 BI-2014 ZRB-2002 1.4 2 0.01 18
. CPTO7 103685 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 15 2 0.01 18
.CPTOSa 103686 11/10/2017 User Specified 6.2 0.23 1.9 BI-2014 ZRB-2002 1.45 2 0.01 18
CPTO09 103687 11/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 1.1 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the left and right of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
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Sv1id response to GWD

LSN response to GWD

E
E =
© A
7]
- - ——
0 0.5 1 1.5 2 25 3 3.5 4 0 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
CTL response to GWD LPI response to GWD
10 15
8-
E 9 -
O o
= i
&)
- 0 e — ——
0 0.5 1 1.5 2 25 3 3.5 4 0 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) Y (KN/m3)
.CPTO6a 103684 12/10/2017 User Specified 6.2 0.23 2.1 BI-2014 2 0.01 18
‘. CPTO7 103685 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 2 0.01 18
\. CPTO8a 103686 11/10/2017 User Specified 6.2 0.23 1.9 BI-2014 2 0.01 18
CPT09 103687 11/10/2017 User Specified 6.2 0.23 1.5 BI-2014 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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Sv1d response to PGA

LSN response to PGA

PGA (g)

LPI response to PGA

80 20
60 15
3
E 40 E 10 |
]
20 5]
0 0
0 0
PGA (g)
CTL response to PGA
10 15 4
8 i
! 10
E 9 ' _
E %
o 4]
1 5_
2 [/%‘:::}7
0 - . —— - 0
0 0.1 0.2 0.3 0.4 0.5 0
PGA (g)

Vertical dotted line/s indicate user specified PGA at the CPT locations. (actual PGA)

0.1

PGA (g)

(Assumed pre-drill values)

CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (kN/m3)
. CPTO06a 103684 12/10/2017 User Specified 6.2 0.23 2.1 BI-2014 ZRB-2002 1.4 2 0.01 18
‘. CPTO7 103685 12/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 15 2 0.01 18
.CPT08a 103686 11/10/2017 User Specified 6.2 0.23 1.9 BI-2014 ZRB-2002 1.45 2 0.01 18
CPT09 103687 11/10/2017 User Specified 6.2 0.23 1.5 BI-2014 ZRB-2002 1.1 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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The inputs listed in Table 1.1-1 below have been adopted for the liquefaction analysis.

Table 1.1-1 Summary of inputs for liquefaction analysis

TTGD ID

CPT Name

PGA

Magnitude

Depth to groundwater

Predrill depth

Assumed predrill tip resistance and skin friction
Trigger method

Settlement method

CFC
Total depth of CPT
Maximum depth of analysis

RL

103684

05TT12_06a

0.23g

6.2

2.1m

1.4m

qc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
6.15m
6.15m

n/a

103685

05TT12_07

0.23g

6.2

1.5m

1.5m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
5.63m
5.63m

n/a

103686

05TT12_08a

0.23g

6.2

1.9m

1.45m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
3.12m
3.12m

n/a

103687

05TT12_09

0.23g

6.2

1.5m

1.1m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
6.22m
6.22m

n/a
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 ! ! ! ] | 0.0 ! il . | 0.0 ! ! ! ! | 00 0.0
16| 16{ | b | 16{ 1.6 1.6
P 0| =
3.2] 3.2 : : 3.2 3.2] 3.2
g £ I g |\ =
— i o i i i =t =
=1 I3 | | : g _ =1
8 a ; 5 a \ a
4.8 484 ! ! | 481 | 48 e 4.8
E E ! )
i i 1 '.l
E | | %
E | ! I
i- 64| | ! |
6.4 | | | 6.4 1 6.4 1 6.4
gol i i i i I
8<O T T T T | 80 n BO 8.0
10 8 6 4 2 o}
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;%bnzt:'!“w i
— Tip Resistance (2.60<1¢<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPT10 103688 12/10/2017 User Specified 6.2 0.23 3.3 BI-2014 ZRB-2002 1.55 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 19 0.8 0 4 4.7 0
50% 8 0.1 0 2 5.9 0
85% 4 0 0 1 6.9 0
. CLIENT, PROJECT LOCATION DATE 25/10/2017
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y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
Tonkin+Taylor . 30309
y V13 100 year return period - CPT10 and 11 PAGE 1 of 8 pages




Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

& 50% liguefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
: : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 5 10 15 20 25 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 | | ! | | 0.0 | : il ; | 0.0 ! ! | | | 0.0 0.0
1.2] 1.24— i | 1.2 1.2 1.2
| ?___‘ E-. i ‘ k‘x
E = | —
2.4 2.4 i | 2.4 2.4 24
= = - € % g
i E= 1 1 | 1 I = =
= B i i I i 1 £ £
5 ] | { <1 | i 5 g
o m i i o : o
3.6 ‘ : | 3.6 3.6 3.6
i i i : ! — ———
48] i i 2 |
4.8 ; é P ; 4.8 4.8 4.8
s —
g0l i i i i I
6.0 | . . | ! 6.0 6.0 6.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
— Tip Resistance (2.60<1¢<2.95) —— CSR 75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPT11 103689 11/10/2017 User Specified 6.2 0.23 3.8 BI-2014 ZRB-2002 1.5 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 0 0 0 0 54 0
50% 0 0 0 0 5.4 0
85% 0 0 0 0 5.4 0
. CLIENT, PROJECT LOCATION DATE 25/10/2017
Tonkin + Taylor L
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

& 50% liquefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Sv1d v Depth CTL v Depth Cumulative LPI v Depth Cumulative LSN vs Depth Cumulative LPlish vs Depth
Svid (mm) CTL (m) LPI LSN LPlish
0 10 20 30 40 50 00 04 08 12 16 20 0 2 4 10 8 12 16 20 0 2 6 8 10
0*0 | | L L | 0‘0 | | | | | 0‘0 | | | 0‘0 | L L | 0‘0 | L L |
1.6 1.6 1.6 1.6 1.6
3.2 3.2 3.2 3.2 3.2
E E E E E
g g g g 2
O O )] &) O
4.8 el 481 4.8
» J |
/
L~ J
6.4 6.4 6.4 6.4 6.4
8.0 8.0 8.0 8.0 8.0
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
. CPT10 103688 12/10/2017 User Specified 6.2 0.23 3.3 BI-2014 ZRB-2002 1.55 2 0.01 18
. CPT11 103689 11/10/2017 User Specified 6.2 0.23 3.84 BI-2014 ZRB-2002 15 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the left and right of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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()] [a:]
o o
| |

Svid (mm)
B
o
L

20

Sv1id response to GWD

2

Groundwater Depth (m)

CTL response to GWD

LSN response to GWD

2

Groundwater Depth (m)

LPI response to GWD

10
8-
E ¥ .
s r
c 4]
2 .\
0 0.5 1.5 2 25 3 3.5 4 2 : 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) Y (KN/m3)
. CPT10 103688 12/10/2017 User Specified 6.2 0.23 3.3 BI-2014 ZRB-2002 1.55 2 0.01 18
‘. CPT11 103689 11/10/2017 User Specified 6.2 0.23 3.84 BI-2014 ZRB-2002 15 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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Sv1d response to PGA LSN response to PGA

50 20
40 o 15 Al i
E 30 =
= n 10
s i
> 204
10 B
0 0.1 0.2 0.3 0.4 0.5 0 0.1
PGA (g} PGA (g)
CTL response to PGA LPI response to PGA
10 10
8 i 8
£ 6| ; 64
& 5
O 4 4
2 - 2
0 0
0 0.1 0.5 0 0.1
PGA (g} PGA (g)
Vertical dotted line/s indicate user specified PGA at the CPT locations. (actual PGA)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (kN/m3)
. CPT10 103688 12/10/2017 User Specified 6.2 0.23 3.3 BI-2014 ZRB-2002 1.55 2 0.01 18
‘. CPT11 103689 11/10/2017 User Specified 6.2 0.23 3.84 BI-2014 ZRB-2002 15 2 0.01 18

Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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The inputs listed in Table 1.1-1 below have been adopted for the liquefaction analysis.

Table 1.1-1 Summary of inputs for liquefaction analysis

TTGD ID

CPT Name

PGA

Magnitude

Depth to groundwater

Predrill depth

103688
05TT12_10
0.23g

6.2

3.3m
1.55m

Assumed predrill tip resistance and skin friction qc= 2MPa & Fs= 0.01MPa

Trigger method

Settlement method

CFC

Total depth of CPT
Maximum depth of analysis
RL

Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
6.88m
6.88m

n/a

103689

05TT12_11

0.23g

6.2

3.84m

1.5m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
5.37m
5.37m

n/a

Tonkin+Taylor
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GWL 1.2m
Raw CPT Data i : i : i i i based on
Soil Behaviour Classification Index Cyclic 5“9_55 Ratio a"_d Cyclic Liquefaction Safety Factor Liquefaction BH1 GWL
Resistance Ratio ; 3
Triggering measure-
qc (MPa) Ic CSR & CRR Fs ments
0 8 16 24 32 40 1 2 3 00 02 04 06 08 10 0.0 1.0 2.0
0.0 : : : . | 0.0 ' \{ - : 0.0 ' ' ' ' ' 0.0 0.0
T 16 = 16 16 [ 18
; : ! _ - E
] :: [lc::b
3.2] 3.2 i 3.2] 3.2 L 3.2
E = : E E .
= g -1 O £ = —
; EL B : o
4.8 48 ! { P ,f 4.8 ( 4.8 4.8
6.4] | ; 1 | L
6.4 ; 2 ; 6.4 6.4 6.4
gol i i i i I
8<O T T T T | 80 n 80 8.0
10 8 6 4 2 o}
: i : B — Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probabiity
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;%bn}zt?f“w i
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction pmbab'ifi't'f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO2 103680 12/10/2017 User Specified 0.45 1.5 BI-2014 ZRB-2002 1 2 0.01 18
PL Svld (mm) LPI LSN LPlish of this CPT was vacuum excavated and backfilled with sand.
OuTPUT 15% 90 4.3 18 27 17 Therefore,gro to 1.5m below ground level (BGL) in order to
50% 85 4.2 14 25 13 capture the more realistic liquefac te that the actual mea-
85% 78 3.7 10 22 8 sured ground water at 0.1m BGL. Therefore the lique
1.5m layer is unknown.
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
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Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 00 02 04 06 08 10 0.0 1.0 2.0
0.0 ! ! ! ] J 0.0 | el . 0.0 ! ! | | | 0.0 0.0
0.8] 08{ i —1 | 0.8] 0.8 0.8
e : f . — - _
1.6 1.6 ! | 1.6 1.6 1.6 -
: : f o e e :
= £ i I ! i i =t = —
=1 g | : P : £ - £
3 a a P 5 8 \ 3
24 241 / | | 241 \ 2.4 2.4E ]
s Lo < | il =
3.24— R | E
3.2 ; P ; 3.2] 3.2 3.2 =
—= 0
401 i i i i I
4<O T T T T | 40 n 40 4.0
10 8 6 4 2 o}
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probabiity
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
—— Tip Resistance (2.60<1c<2.95) —— CSR75 CRR7.5 85% ___ Factor of Safety (85% liquefaction pmbab'iﬁ'{f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Methged Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO3 103681 12/10/2017 User Specified 0.45 1.5 BI-2014 ZRB-2002 1.2 2 0.01 18
PL Svid (mm) CTL (m) LPI LSN LPlish Top 1.5m of tAig ToP 1.5m of this CPT was vacuum .y+ijled with sand.
OUTPUT 15% 12 05 2 6 3 Therefore,grourexcavated and_ backfilled with level (BGL L
50% 11 0.4 2 6 2 capture the morsand. The design groundwater S actual mea-
85% 10 0.4 1 6 2 sured ground w(€Vel should be 2.5m below risk of the top 1.5m
wground level (BGL) at CPTO3 loca-
e tion to reflect the groundwater
level monitoring results.
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Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
: : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
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! ] P i
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5<O T T T T | 50 T 50 5.0
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Friction Ratio (Rf) (%) e a5 —— Water table B Water table
y ( )
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table T (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Ers‘;b;tif"w ol
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction pmbab'iﬁ'{f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO4 103682 11/10/2017 User Specified 7.1 0.45 3.7 BI-2014 ZRB-2002 1.3 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 1 0.1 0 0 4.6 0
50% 0 0 0 0 4.6 0
85% 0 0 0 0 4.6 0
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

& 50% liguefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 - ' : - ' 0.0 — — 0.0 . . ' . ! 0.0 0.0
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48] i . |
4.8 — . | 4.8 4.8 43—
= s Lo ; ‘
g0l i i i i I
6<O T T T T | 60 n 60 6.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction pmbab'iﬁ'{f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO05 103683 12/10/2017 User Specified 0.45 2.8 BI-2014 ZRB-2002 1.5 2 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 38 1.6 7 9 6
50% 37 1.6 6 9 5
85% 36 1.5 4 9 3
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
Tonkin+Taylor
Y V13 ULS CPT2,3,4and 5 30309 PAGE 7 of 12 pages




Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

10

1 | L 11 FI ] L L1l
0.1 1 10

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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0.0

20

40

Sv1d v Depth

Svid (mm)

60

80

CTL v Dep
CcTL

0.0 1.0 2.0

th

(m)
3.0

4.0

Depth (m)

8.0

CPT Name

. CPTO02
. CPTO3
. CPTO04

CPTO5

TTGD ID Investigation Date

103680
103681
103682
103683

Depth (m)

8.0

12/10/2017 User Specified
12/10/2017 User Specified
11/10/2017 User Specified
12/10/2017 User Specified

7.1
7.1
7.1
7.1

Depth (m)

Cumulative LPI v Depth

LPI
5 10

15

8.0

0.45
0.45
0.45
0.45

1.5 BI-2014
1.5 BI-2014
3.7 BI-2014
2.8 BI-2014

ZRB-2002
ZRB-2002
ZRB-2002
ZRB-2002

Depth (m)

Cumulative LSN vs Depth

0.0

8.0

10

LSN

15

20

25

1
1.2
1.3
15

N NN

2

Cumulative LPlish vs Depth

LPlish

Depth (m)

8.0

(Assumed pre-drill values)
Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa)

Fs (MPa) Y (KN/m3)
0.01 18
0.01 18
0.01 18
0.01 18

Thicker lines represent the 50% probability of exceedence case and the thinner lines to the left and right of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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Sv1id response to GWD

LSN response to GWD

150
2 100 -
E z
3 a
=
@ 50~
0 . . .
0 0.5 1 1.5 2 25 3 3.5 4 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
CTL response to GWD LPI response to GWD
10
8-
E 9
c 4] ———
2 \7 -
0 . .
0 0.5 1.5 2 25 3 3.5 4 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) Y (KN/m3)
. CPTO02 103680 12/10/2017 User Specified 7.1 0.45 1.5 BI-2014 2 0.01
‘. CPTO3 103681 12/10/2017 User Specified 7.1 0.45 1.5 BI-2014 2 0.01
B cPTo4 103682 11/10/2017 User Specified 7.1 0.45 3.7 BI-2014 2 0.01
CPTO5 103683 12/10/2017 User Specified 7.1 0.45 2.8 BI-2014 0.01
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. s . ANALYSED
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
. together — JOB NUMBER CHECKED
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Sv1d response to PGA

LSN response to PGA

100 - 30 i
80 - 25
—_ 20 ]
E 60 -
- =
o 2 15
= 40~
Lo 10
20 5. |
0 0
0 0
PGA (g)
CTL response to PGA LPI response to PGA
10 : 20
1 g 15 |
E 7 | .
5 4 — 5 5
2 ! o
3 gt , i ;
0 0.1 0.2 0.3 0.4 0.5 0 0.1
PGA (g)
Vertical dotted line/s indicate user specified PGA at the CPT locations. (actual PGA)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (kN/m3)
CPTO02 103680 12/10/2017 User Specified 7.1 0.45 1.5 BI-2014 ZRB-2002 1 2 0.01 18
‘. CPTO3 103681 12/10/2017 User Specified 7.1 0.45 1.5 BI-2014 ZRB-2002 1.2 2 0.01 18
B cPTo4 103682 11/10/2017 User Specified 7.1 0.45 3.7 BI-2014 ZRB-2002 1.3 2 0.01 18
CPTO05 103683 12/10/2017 User Specified 7.1 0.45 2.8 BI-2014 ZRB-2002 15 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
. together — JOB NUMBER CHECKED
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The inputs listed in Table 1.1-1 below have been adopted for the liquefaction analysis.

Table 1.1-1 Summary of inputs for liquefaction analysis

TTGD ID

CPT Name

PGA

Magnitude

Depth to groundwater

Predrill depth

Assumed predrill tip resistance and skin friction
Trigger method

Settlement method

CFC
Total depth of CPT
Maximum depth of analysis

RL

103680

05TT12_02

0.45g

7.1

1.5m

im

qc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
7.8m
7.8m

n/a

103681

05TT12_03

0.45g

7.1

1.5m

1.2m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
3.72m
3.72m

n/a

103682

05TT12_04

0.45g

7.1

3.7m

1.3m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
4.63m
4.63m

n/a

103683

05TT12_05

0.45g

7.1

2.8m

1.5m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
5.05m
5.05m

n/a
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
. ; Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liguetaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 ! ! ! ] | 0.0 ! il . | 0.0 ! ! ! ! | 00 0.0
. — |
161 161 i : : 1.6 16 1.6
— — =
| : ‘ —
| ! \ e
32 i : 32l 3.2 3.2
€ £ I £ / B --
= £ | L— £ z - .
B S ' . | 2 [ B .
o I I - T 4.8 Q 48 48
| ol
64| | e i ]
| b | 6.4 | 6.4 1 6.4
gol i i i i I
8<O T T T T | 80 i BO 8,0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;%bnzt:'!“w i
— Tip Resistance (2.60<1¢<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO06a 103684 12/10/2017 User Specified 7.1 0.45 2.1 BI-2014 ZRB-2002 14 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 64 2.9 12 16 2.2 10
50% 63 2.9 10 16 2.2 8
85% 59 2.7 8 14 2.4 6
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
T k. T I TITLE
on In + ay or V1.3 ULS CPT6a, 7, 8aand 9 30309 PAGE 1 of 12 pages




Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 7 14 21 28 35 1 2 3 00 02 04 06 08 10 0.0 1.0 2.0
0.0 - ' : - ' 0.0 ' - - 0.0 ' : : . ! 0.0 0.0
121 121 I 1.2] 12 1.2f
) ,: =
24 S | 24/ 24 248
£ £ | 3 £
= = ' P ! i i =t et
£ g : P : £ £
§- 8 1 1 1 1 i § 5& :
=t A 36/ 3.6 — 3.6f
| . S
48] i — |
| P | 4.8 4.8 4.8
- b
g0l i i i I
6<O T T T T | 60 i 60 6_0
10 8 6 4 2 o}
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) = Vel B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablanty _
— Water table T (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;%bnzt:'!“w i
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction pmbab'ifi't'f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO7 103685 12/10/2017 User Specified 0.45 1.5 BI-2014 ZRB-2002 1.5 2 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 42 2.1 8 10 6
50% 39 2 6 9 5
85% 34 1.7 5 8 3
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
Tonkin+Taylor
Y V13 ULS CPT6a, 7, 8aand 9 30309 PAGE 3 of 12 pages




Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic i i
. ; Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 00 02 04 06 08 10 0.0 1.0 2.0
0.0 - ' : - ' 0.0 - L — - 0.0 . . ' . ' 0.0 0.0,
0.8 08{ | Heo 0.8 0.8 0.8
It |
116_% 161— — ; 16 16 16
g £ < _ 3 =
= = P i i ' i = e
£ = B i 1 I 1 1 £ £ =
g 2 i 1 i 1 i 2 = =
a E Lo ! o o :
2.4 241 E :>i i i 2.4 4 — 2.4 e —— 2./ | :-
32{ | A | i
3.2 ; g P ; 3.2 3.2 3.2
401 i i i i I
4.0 T T T T 1 4.0 4.0 4.0
10 8 6 4 2 0
: : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Waterfabl
Clean to Silty Sand (1.31<lc<2.05) Factor Pf Safety (15% liquefaction — <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table T (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;,%b;ti-mw &
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probablilcilt';fé action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability) p ~55% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO08a 103686 11/10/2017 User Specified 0.45 1.9 BI-2014 ZRB-2002 1.45 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 0 0 0 0 0
50% 0 0 0 0 0
85% 0 0 0 0 0
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

FTTITI

& 50% liquefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
: : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 4 00 02 04 06 08 10 0.0 10 20
0.0 ! ! ! ] J 0.0 | : il ; | 0.0 ! ! | | | 0.0 0.0
16_% 1611 — 1.6 1.6 — 1.6
3.2 3.2 ! | 3.2 3.2 3.2
g £ I . 3 =
i E= 1 1 | 1 I = =
£ g = =8 . : £ £
a ° AR | 3 S
4.8] 48 ! i< i | 4.8 4.8 — 4.8
S ]
b
6.41 | i P i
6.4 ; | P ; 6.4 6.4 6.4
gol i i i i I
8.0 | . ; | ! 8.0 8.0 8.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction pmbab'iﬁ'{f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPTO09 103687 11/10/2017 User Specified 7.1 0.45 1.5 BI-2014 ZRB-2002 1.1 2 0.01 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 52 2.6 11 15 2.6 9
50% 50 2.5 9 14 2.6 7
85% 46 2.4 6 13 2.6 5
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
Exceptional thinki . . Karori Cam ANALYSED  tzhl
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

& 50% liguefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Sv1d v Depth CTL v Depth Cumulative LPI v Depth Cumulative LSN vs Depth Cumulative LPlish vs Depth
Svid (mm) CTL (m) LPI LSN LPlish
0 20 40 60 00 05 10 15 20 25 0 2 4 6 8 10 12 8 12 16 20 0 2 4 6 8
0*0 | | 0‘0 | | L L Il 0‘0 L | L | L 0‘0 | L L | 0‘0 | | = L L
1.6 1.6 1.6 1.6 1.6
l/
3.2 3.2
E £ : E e
g g g 5 g
O O )] O O
4.8 4.8
6.4 6.4 6.4 6.4 6.4
8.0 8.0 8.0 8.0 8.0
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
B cpTo6a 103684 12/10/2017 User Specified 7.1 0.45 2.1 BI-2014 ZRB-2002 1.4 2 0.01 18
. CPTO7 103685 12/10/2017 User Specified 7.1 0.45 1.5 BI-2014 ZRB-2002 15 2 0.01 18
.CPTOSa 103686 11/10/2017 User Specified 7.1 0.45 1.9 BI-2014 ZRB-2002 1.45 2 0.01 18
CPT09 103687 11/10/2017 User Specified 7.1 0.45 1.5 BI-2014 ZRB-2002 11 2 0.01 18

10

Thicker lines represent the 50% probability of exceedence case and the thinner lines to the left and right of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
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Sv1id response to GWD

LSN response to GWD

E
E z
7]
20—
s
0 . . .
0 0.5 1 1.5 2 25 3 3.5 4 0 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
CTL response to GWD LPI response to GWD
10
8-
E 9 -
o o
c 4
2 e —
O \, O
0 0.5 1.5 2 25 3 3.5 4 0 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) Y (KN/m3)
CPTO06a 103684 12/10/2017 User Specified 7.1 0.45 2.1 BI-2014 2 0.01
‘. CPTO7 103685 12/10/2017 User Specified 7.1 0.45 1.5 BI-2014 2 0.01
B cPTosa 103686 11/10/2017 User Specified 7.1 0.45 1.9 BI-2014 2 0.01
CPT09 103687 11/10/2017 User Specified 7.1 0.45 1.5 BI-2014 0.01
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. s . ANALYSED
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
. together — JOB NUMBER CHECKED
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Sv1d response to PGA

LSN response to PGA

PGA (g)

LPI response to PGA

80 -, , 20
60 — 15 ]
E E
S 40 — & 10-
i |
20 i 5]
0 : 0
0 05 0
PGA (g)
CTL response to PGA
10 - , 15—
8] |
§ 10
E 6 ! _
2 | :
5 4] :
i 5]
2 ————
0 . — . . H 0
0 0.1 02 0.3 0.4 0.5 0
PGA (g)

Vertical dotted line/s indicate user specified PGA at the CPT locations. (actual PGA)

0.1

PGA (g)

(Assumed pre-drill values)

CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (kN/m3)
. CPTO06a 103684 12/10/2017 User Specified 7.1 0.45 2.1 BI-2014 ZRB-2002 1.4 2 0.01 18
‘. CPTO7 103685 12/10/2017 User Specified 7.1 0.45 1.5 BI-2014 ZRB-2002 15 2 0.01 18
.CPTOSa 103686 11/10/2017 User Specified 7.1 0.45 1.9 BI-2014 ZRB-2002 1.45 2 0.01 18
CPT09 103687 11/10/2017 User Specified 7.1 0.45 1.5 BI-2014 ZRB-2002 1.1 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE 27/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. s . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
. together — JOB NUMBER CHECKED
Ton kln +TaYIor V1.3 ULS CPT6a, 7, 8aand 9 30309 PAGE 11 of 12 pages




The inputs listed in Table 1.1-1 below have been adopted for the liquefaction analysis.

Table 1.1-1 Summary of inputs for liquefaction analysis

TTGD ID

CPT Name

PGA

Magnitude

Depth to groundwater

Predrill depth

Assumed predrill tip resistance and skin friction
Trigger method

Settlement method

CFC
Total depth of CPT
Maximum depth of analysis

RL

103684

05TT12_06a

0.45g

7.1

2.1m

1.4m

qc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
6.15m
6.15m

n/a

103685

05TT12_07

0.45g

7.1

1.5m

1.5m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
5.63m
5.63m

n/a

103686

05TT12_08a

0.45g

7.1

1.9m

1.45m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
3.12m
3.12m

n/a

103687

05TT12_09

0.45g

7.1

1.5m

1.1m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
6.22m
6.22m

n/a
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 8 16 24 32 40 1 2 3 00 02 04 06 08 10 0.0 1.0 2.0
0.0 ' ' ' — 0.0 ' / ; 0.0 ' ' | 0.0 0.0
16 16{ | — 1.6 1.6 1.6
3.2 3.2 : : 3.2 32 3.2
g £ I 3 e
— i o i i i =t =
£ F = I z <
8 a ; 5 a a
4.8 4.8 ! | | 4.8 4.8 4.8
i- 6.4] | ! |
6.4 | | | 6.4 | 6.4 1 6.4
gol i i i i I
8<O T T T T | 80 n 80 8.0
10 8 6 4 2 o}
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) = Vel B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) probablillty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) E;%bnzt:'!“w i
—— Tip Resistance (2.60<1c<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction pmbab'ifi't'f action
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPT10 103688 12/10/2017 User Specified 0.45 3.3 BI-2014 ZRB-2002 1.55 2 18
PL Svid (mm)  CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 47 2.1 8 10 6
50% 46 2.1 6 10 4
85% 43 2 4 9 3
. CLIENT, PROJECT LOCATION DATE 19/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. L . ANALYSED tzhl
Exceptional thinking . . Karori Campus
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
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Normalized cone tip resistance, Q

B Unlikely to liquefy

15% liguefaction probability
& 50% liguefaction probability
A 85% liguefaction probability

1000

100

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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Raw CPT Data Soil Behaviour Classification Index Cyclic Stress Ratio and Cyclic ; ;
A : Liquefaction Safety Factor i i
Resistance Ratio 4 ty Liquefaction
Triggering
qc (MPa) Ic CSR & CRR Fs
0 5 10 15 20 25 1 2 3 00 02 04 06 08 10 0.0 10 20
0.0 L ! ! ] | 0.0 | : il . 0.0 ! ! ! | | 0.0 0.0
1.2] 1.24— i | 1.2 1.2 1.2
. : : ¢
= i_
E = |  S—
2.4] 2.4 i : 2.4] ( 24] 24
g £ I 3 ( =
i E= 1 1 | 1 I = =
1 g = L N : £ . £
[ o i i i i i [ ]
a &5 i i o (} — o
36] © | | 3.6 [ 3.6 36
' | T I —
48] i i 2 |
4.8 ; é P ; 4.8 4.8 4.8
s —
g0l i i i i I
6.0 | . . | ! 6.0 6.0 6.0
10 8 6 4 2 0
: i : B —— Water Table
Fiichon Refic (1) () —— Gravelly to Dense Sand (lc<1.31) — e B Woinetable
Clean to Silty Sand (1.31<lc<2.05) Factor of Safety (15% liquefaction = <15% liquefaction
Silty Sand to Sandy Silt probability) prot;ablanty _
— Water table 7 (2.05<Ic<2.60) Factor of Safety (50% liquefaction >16% liquefaction
Friction Ratio Clayey Silt to Silty Clay —— Water table CRR7.5 50% probability) Erscsb;tif"w ol
— Tip Resistance (2.60<1¢<2.95) —— CSR75 —— CRR7.585% ___ Factor of Safety (85% liquefaction probbity
—— Silty Clay to Clay (2.95<Ic<3.60) CRR7.5 15% probability)  ~°5% liquefaction
—— Organic Soil (Ic>3.60) probability
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
INPUT CPT11 103689 11/10/2017 User Specified 0.45 3.8 BI-2014 ZRB-2002 1.5 2 0.01 18
PL Svid (mm) CTL (m) LPI LSN CT (m) LPlish
OUTPUT 15% 0 0 0 0 0
50% 0 0 0 0 0
85% 0 0 0 0 0
. CLIENT, PROJECT LOCATION DATE 19/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
Exceptional thinkin . . Karori Campus ANALYSED  tzhl
p g p
Karori Prepurchase Geotechnical Assessment
together JOB NUMBER CHECKED
Tonkin+Taylor
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability

& 50% liquefaction probability
A 85% liguefaction probability

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand
3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *
5. Sand mixtures - silty sand to sandy silt

*Heavily overconsolidated or cemented

CPT-based soil behavior type classification chart by Robertson (1990)
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Sv1d v Depth CTL v Depth Cumulative LPI v Depth Cumulative LSN vs Depth Cumulative LPlish vs Depth
Svid (mm) CTL (m) LPI LPlish
0 10 20 30 40 50 0.0 0.5 1.0 1.5 2.0 0 2 4 6 8 10 0 8 12 16 20 0 2 6 8 10
0*0 | | L L | 0‘0 | | | 0‘0 | | | L | 0‘0 | L L | 0‘0 | | L |
1.6 1.6 1.6 1.6 1.6
3.2 3.2 3.2 3.2 3.2
E E E ; E E
3 5 g ' 5 5
O O )] O O
6.4 6.4 6.4
8.0 8.0 8.0 8.0 8.0
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (KN/m3)
B cPT10 103688 12/10/2017 User Specified 7.1 0.45 3.3 BI-2014 ZRB-2002 1.55 2 0.01 18
. CPT11 103689 11/10/2017 User Specified 7.1 0.45 3.84 BI-2014 ZRB-2002 15 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the left and right of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE 19/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. Lo . ANALYSED tzhl
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Sv1id response to GWD

LSN response to GWD

100 100
80
E, = 60 -
© 4
% T - —— 40 -
20
| , ] : —— 0 | :
0 0.5 1 1.5 2 25 3 3.5 4 0 0.5 1.5 2 25 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
CTL response to GWD LPI response to GWD
10
8-
E 9 X
s r
c 4]
2 \ n
0 ! z _— . =
0 0.5 1.5 2 25 3 3.5 4 0 0.5 1.5 2 25 3 3.5 4
Groundwater Depth (m) Groundwater Depth (m)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) qc (MPa) Fs (MPa) Y (KN/m3)
. CPT10 103688 12/10/2017 User Specified 7.1 0.45 3.3 BI-2014 ZRB-2002 1.55 2 0.01 18
‘. CPT11 103689 11/10/2017 User Specified 7.1 0.45 3.84 BI-2014 ZRB-2002 15 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE 19/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
. Lo . ANALYSED tzhl
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Sv1d response to PGA

LSN response to PGA

50 | 20 i
| —_ |
40 | 15 ] i
E 30~ | = |
= i w 10 .
H - 1
5 20 | !
10 i o |
0 : : . | 0 i
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.5
PGA (g) PGA (g)
CTL response to PGA LPI response to PGA
10 : 10
8 | § 8 |
E 9 | _ 6
— 1 o
B 4 i - 4
2 - : 2
0 - : 0
0 0.1 0.4 0.5 0 0.1
PGA (g) PGA (g)
Vertical dotted line/s indicate user specified PGA at the CPT locations. (actual PGA)
(Assumed pre-drill values)
CPT Name TTGD ID Investigation Date Event and Model (PGA & GWD) Magnitude PGA (g) GWD (m) Trigger Method Settlement Method Pre-drill Depth (m) gc (MPa) Fs (MPa) Y (kN/m3)
. CPT10 103688 12/10/2017 User Specified 7.1 0.45 3.3 BI-2014 ZRB-2002 1.55 2 0.01 18
‘. CPT11 103689 11/10/2017 User Specified 7.1 0.45 3.84 BI-2014 ZRB-2002 15 2 0.01 18
Thicker lines represent the 50% probability of exceedence case and the thinner lines to the bottom and top of the thicker lines represent the 85% and 15% probability of exceedance cases respectively.
. CLIENT, PROJECT LOCATION DATE 19/10/2017
Tonkin + Taylor L
y Ryman Healthcare Limited Victoria University
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The inputs listed in Table 1.1-1 below have been adopted for the liquefaction analysis.

Table 1.1-1 Summary of inputs for liquefaction analysis

TTGD ID

CPT Name

PGA

Magnitude

Depth to groundwater

Predrill depth

103688
05TT12_10
0.45g

7.1

3.3m
1.55m

Assumed predrill tip resistance and skin friction qc= 2MPa & Fs= 0.01MPa

Trigger method

Settlement method

CFC

Total depth of CPT
Maximum depth of analysis
RL

Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
6.88m
6.88m

n/a

103689

05TT12_11

0.45g

7.1

3.84m

1.5m

gc= 2MPa & Fs= 0.01MPa
Boulanger & Idriss (2014)

Zhang, Robertson & Brachman
(2002)

0
5.37m
5.37m

n/a

Tonkin+Taylor
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Attachment B: 2020 Liquefaction Analysis

Tonkin & Taylor Ltd

13 November 2020
Verification of Building Platform and Palisade Wall Job No: 30300.00402000
Building BO4, 1775 River Road, Hamilton
(BC 2018/37468)

Ryman Healthcare Limited



CPT Data Soil Behaviour Classification Index Assumed Fines Content & Soil Cyclic Stress Ratio and Cyclic Liquefaction Safety Factor Liquefaction
Susceptibility Resistance Ratio Triggering
qc+N (atm) lc FC (%) CSR & CRR FS
0 40 80 120 160 200 1 2 3 0 20 40 60 80 100 00 02 04 06 08 10 0.0 1.0 2.0
0.0 | | | | J 00 ! | 00 | | | | | 0.0 | | | | J 0.0
| | 1
S C_
2.0] § 2.0] 2.0] i 2.0] 2.0] ?P
g 4.0 g 4.0 — g 4.0 g 4.0 L g 4.0 |
8 [&] [&] [&] [&]
T
N \ T
0 L
6.0 6.0 j 6.0 6.0 6.0 L
=~
- .
I [
i T
—— Water Table (Investigation) Water table
—— Gravelly to Dense Sand (Ic<1.31) - (Design)
Clean to Silty Sand (1.31<lc<2.05) —— Water table (Design) <15% liquefaction
____ Silty Sand to Sandy Silt Factor of Safety (15% liquefaction probability
(2.05<lc<2.60) probability) >15;A:bl!::_|tuefact|on
Clayey Silt to Silty Clay Factor of Safety (50% liquefaction RO ottt
(2.60<lc<2.95) —— Water Table (Investigation) probability) prob;b;ﬁt‘f action
— Water table (Investigation) — Silty Clay to Clay (2.95<Ic<3.60) — FC — CSR75 CRR7.550% Factor of Safety (85% liquefaction >85% liquefaction
—— Tip Resistance —— Organic Soil (Ic>3.60) Not Susceptible CRR7515% —— CRR7.585% " probability) - probability
Note: Inverse filtered Qc/Fs data (10 cm? used.
Run Description TTGD ID Investigation Date Pre-drill (m)  Magnitude PGA (g) Trigger Method  Settlement Method y (kN/m®)  Surcharge/Cut/Fill Surcharge (kPa) Cut/Fill Height (m)
INPUT IM3 CPT2 103680 12/10/2017 1 7.1 0.59 BI-2014 ZRB-2002 18 0
PL SV1D (mm) CTL (m) LPI LSN CT (m) LPlish Reviewed by:
OUTPUT 15% 94 4.6 23 30 1.3 22 CPT Inversion cvs
50% 91 4.3 20 29 1.4 19 Groundwater  cvs
85% 88 4.2 17 27 14 15 Susceptibility  cvs
Triggering cvs
Consequence cvs
Tonkin + Taylor CLIENT Ryman Healthcare Limited LO\(;?;ZNria University DATE 12/11/2020
Exceptional thinking ProEeT Karori Development Karori Camnis |ANALYSED  syw
together TITLE |M3 ULS JOB NUMBER
[_]
TOI'I kl n +TaYIOI' V2.4.15 COMMENT 30309.2000 PAGE 1 of 16 pages




Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability
50% liquefaction probability
A 85% liguefaction probability

T T

|

1T

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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SVID v Depth CTL v Depth Cumulative LPI v Depth
Svid (mm) CTL (m) LPI
0 20 40 60 80 0.0 1.0 20 3.0 4.0 0 5 10 15 20
0.0 | | | | 0.0 | | | | 0.0 | | |
1.6 /) 1.6
/,

3.1 3.1
E E E
a a a

4.7 4.7

6.2 6.2

7.8 7.8 7.8

—— Water table (Design) —— Water table (Design) —— Water table (Design)

Run Description

TTGD ID  Investigation Date

Pre-drill (m)  Magnitude PGA (g) Trigger Method Settlement Method

Cumulative LSN vs Depth

LSN

00 | | | |

Cumulative LPlish vs Depth

LPlish

20

1.6

3.1

Depth (m)

4.7

6.2

7.8

—— Water table (Design)

Y (kN/m3)  Surcharge/Cut/Fill

Depth (m)

7.8

—— Water table (Design)

Surcharge (kPa) Cut/Fill Height (m)

INPUT IM3 CPT2 103680 12/10/2017 1 7.1 0.59 BI-2014 ZRB-2002 18 0
Tonkin + Taylor CLIENT Ryman Healthcare Limited LOCATION DATE 12/11/2020
. Victoria Universit
Exceptional thinking ProEeT Karori Development IK;mlm (j;,lr\]/nn,,Ly ANALYSED  syw
together TITLE IM3 ULS JOB NUMBER
L]
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CPT Data Soil Behaviour Classification Index Assumed Fines Content & Soil Cyclic Stress Ratio and Cyclic Liquefaction Safety Factor Liquefaction
Susceptibility Resistance Ratio Triggering
qciN (atm) Ic FC (%) CSR & CRR FS
0 40 80 120 160 200 1 2 3 0 20 40 60 80 100 00 02 04 06 08 10 0.0 1.0 2.0
0.0 ‘ ‘ ‘ ‘ ‘ 0.0 ‘ ‘ 0.0 : : ‘ ‘ ‘ 0.0 ‘ ‘ ‘ ‘ ‘ 0.0 0.0
E E - E E E
£ £ C £ £ £
o o o o o
] 20 ] 20 ] 20 ] 20 ] 20 2.0
R T3 <
{
? <—/
—— Water Table (Investigation) Water table
—— Gravelly to Dense Sand (Ic<1.31) - (Design)
Clean to Silty Sand (1.31<lc<2.05) —— Water table (Design) <15% liquefaction
____ Silty Sand to Sandy Silt Factor of Safety (15% liquefaction probability
(2.05<lc<2.60) probability) >15% I!c_|uefact|on
Clayey Silt to Silty Clay Factor of Safety (50% liquefaction E;%tf,fbl!my facti
(2.60<lc<2.95) —— Water Table (Investigation) probability) prob;b;ﬁt‘f action
— Water table (Investigation) — Silty Clay to Clay (2.95<Ic<3.60) — FC — CSR75 CRR7.550% Factor of Safety (85% liquefaction >85% liquefaction
—— Tip Resistance —— Organic Soil (Ic>3.60) Not Susceptible CRR7515% —— CRR7.585% " probability) - probability
Note: Inverse filtered Qc/Fs data (10 cm? used.
Run Description TTGD ID Investigation Date Pre-drill (m)  Magnitude PGA (g) Trigger Method  Settlement Method y (kN/m®)  Surcharge/Cut/Fill Surcharge (kPa) Cut/Fill Height (m)
INPUT IM3 CPT3 103681 12/10/2017 1.2 7.1 0.59 BI-2014 ZRB-2002 18 0
PL SV1D (mm) CTL (m) LPI LSN CT (m) LPlish Reviewed by:
OUTPUT 15% 3 0.1 1 2.8 1 CPT Inversion cvs
50% 3 0.1 2.8 Groundwater  cvs
85% 2 0.1 0 2.8 0 Susceptibility cvs
Triggering cvs
Consequence cvs
Tonkin + Taylor CLIENT Ryman Healthcare Limited LO\C;/.*;ItZNr-a Unversi DATE 12/11/2020
. ictori iversity
Exceptional thinking ProEeT Karori Development Karori Camnis |ANALYSED  syw
together TITLE |M3 ULS JOB NUMBER
L]
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability
50% liquefaction probability
A 85% liguefaction probability

1T

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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SVID v Depth CTL v Depth Cumulative LPI v Depth Cumulative LSN vs Depth Cumulative LPlish vs Depth
Sv1d (mm) CTL (m) LPI LSN LPlish
0 10 20 30 40 50 00 04 08 12 16 20 0 2 4 6 8 10 0 4 8 12 16 20 0 2 6 10
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—— Water table (Design) —— Water table (Design) —— Water table (Design) —— Water table (Design) —— Water table (Design)
Run Description TTGD ID  Investigation Date Pre-drill (m)  Magnitude PGA (g) Trigger Method Settlement Method  y (kN/m3®)  Surcharge/Cut/Fill Surcharge (kPa) Cut/Fill Height (m)
INPUT IM3 CPT3 103681 12/10/2017 1.2 7.1 0.59 BI-2014 ZRB-2002 18 0
Tonkin + Taylor CLIENT Ryman Healthcare Limited LOCATION DATE 12/11/2020
. Victoria University
Exceptional thinking ProEeT Karori Development Karori Camnis |ANALYSED  syw
. together TITLE |M3 ULS JOB NUMBER
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CPT Data Soil Behaviour Classification Index Assumed Fines Content & Soil Cyclic Stress Ratio and Cyclic Liquefaction Safety Factor Liquefaction
Susceptibility Resistance Ratio Triggering
qciN (atm) Ic FC (%) CSR & CRR FS
0 40 80 120 160 200 1 2 3 0 20 40 60 80 100 00 02 04 06 08 10 0.0 1.0 2.0
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—— Water Table (Investigation) Water table
—— Gravelly to Dense Sand (Ic<1.31) B besign)
Clean to Silty Sand (1.31<lc<2.05) —— Water table (Design) <15% liquefaction
____ Silty Sand to Sandy Silt Factor of Safety (15% liquefaction probability
(2.05<lc<2.60) probability) >15;A:bl!::_|uefact|on
Clayey Silt to Silty Clay Factor of Safety (50% liquefaction E;%; I! fty facti
(2.60<lc<2.95) —— Water Table (Investigation) probability) prob;b;ﬁt‘f action
— Water table (Investigation) — Silty Clay to Clay (2.95<Ic<3.60) — FC — CSR75 CRR7.550% Factor of Safety (85% liquefaction >85% liquefaction
- q
—— Tip Resistance —— Organic Soil (Ic>3.60) Not Susceptible CRR7515% —— CRR7.585% probability) - probability
Note: Inverse filtered Qc/Fs data (10 cm? used.
Run Description TTGD ID Investigation Date Pre-drill (m)  Magnitude PGA (g) Trigger Method  Settlement Method y (kN/m®)  Surcharge/Cut/Fill Surcharge (kPa) Cut/Fill Height (m)
INPUT IM3 CPT5 103683 12/10/2017 15 7.1 0.59 BI-2014 ZRB-2002 18 0
PL SV1D (mm) CTL (m) LPI LSN CT (m) LPlish Reviewed by:
OUTPUT 15% 39 1.6 8 10 29 7 CPT Inversion cvs
50% 38 1.6 7 10 2.9 6 Groundwater  cvs
85% 38 1.6 6 10 2.9 5 Susceptibility cvs
Triggering cvs
Consequence cvs
Tonkin + Taylor CLIENT Ryman Healthcare Limited LO\(;?;ZNria University DATE 12/11/2020
Exceptional thinking ProEeT Karori Development Karori Camnis |ANALYSED  syw
together TITLE |M3 ULS JOB NUMBER
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability
50% liquefaction probability
A 85% liguefaction probability

T T

|

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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SVID v Depth CTL v Depth Cumulative LPI v Depth Cumulative LSN vs Depth Cumulative LPlish vs Depth
Sv1d (mm) CTL (m) LPI LSN LPlish
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—— Water table (Design) —— Water table (Design) —— Water table (Design) —— Water table (Design) —— Water table (Design)
Run Description TTGD ID  Investigation Date Pre-drill (m)  Magnitude PGA (g) Trigger Method Settlement Method  y (kN/m3®)  Surcharge/Cut/Fill Surcharge (kPa) Cut/Fill Height (m)
INPUT IM3 CPT5 103683 12/10/2017 15 7.1 0.59 BI-2014 ZRB-2002 0
Tonkin + Taylor CLIENT Ryman Healthcare Limited LOCATION DATE 12/11/2020
. Victoria University
Exceptional thinking ProEeT Karori Development Karori Camnis |ANALYSED  syw
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CPT Data Soil Behaviour Classification Index Assumed Fines Content & Soil Cyclic Stress Ratio and Cyclic Liquefaction Safety Factor Liquefaction
Susceptibility Resistance Ratio Triggering
qciN (atm) Ic FC (%) CSR & CRR FS
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—— Water Table (Investigation) Water table
—— Gravelly to Dense Sand (Ic<1.31) - (Design)
Clean to Silty Sand (1.31<lc<2.05) —— Water table (Design) <15% liquefaction
____ Silty Sand to Sandy Silt Factor of Safety (15% liquefaction probability
(2.05<lc<2.60) probability) >15;A:bl!::_|uefact|on
Clayey Silt to Silty Clay Factor of Safety (50% liquefaction E;%; I! fty facti
(2.60<Ic<2.95) —— Water Table (Investigation) probability) orobabillty
— Water table (Investigation) — Silty Clay to Clay (2.95<Ic<3.60) — FC — CSR75 CRR7.550% Factor of Safety (85% liquefaction >85% liquefaction
- q
—— Tip Resistance —— Organic Soil (Ic>3.60) Not Susceptible CRR7515% —— CRR7.585% probability) - probability
Note: Inverse filtered Qc/Fs data (10 cm? used.
Run Description TTGD ID Investigation Date Pre-drill (m)  Magnitude PGA (g) Trigger Method  Settlement Method y (kN/m®)  Surcharge/Cut/Fill Surcharge (kPa) Cut/Fill Height (m)
INPUT IM3 CPT9 103687 11/10/2017 11 7.1 0.59 BI-2014 ZRB-2002 18 0
PL SV1D (mm) CTL (m) LPI LSN CT (m) LPlish Reviewed by:
OUTPUT 15% 49 2.6 12 14 1.7 10 CPT Inversion cvs
50% 47 2.4 10 13 1.7 8 Groundwater  cvs
85% 44 2.1 8 12 2.7 6 Susceptibility cvs
Triggering cvs
Consequence cvs
Tonkin + Taylor CLIENT Ryman Healthcare Limited LO\C;?;ItZNria University DATE 12/11/2020
Exceptional thinking ProEeT Karori Development Karori Camnis |ANALYSED  syw
together TITLE |M3 ULS JOB NUMBER
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability
50% liquefaction probability
A 85% liguefaction probability

T T

|

1T

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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25

SVID v Depth CTL v Depth
Svid (mm) CTL (m)
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—— Water table (Design)

Run Description
INPUT IM3 CPT9

Depth (m)

6.2

—— Water table (Design)

TTGD ID  Investigation Date Pre-drill (m)

103687

11/10/2017 1.1

Depth (m)

Cumulative LPI v Depth
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1.2

6.2

—— Water table (Design)

Magnitude PGA (g) Trigger Method

7.1
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Settlement Method
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Cumulative LSN vs Depth
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—— Water table (Design)
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CPT Data Soil Behaviour Classification Index Assumed Fines Content & Soil Cyclic Stress Ratio and Cyclic Liquefaction Safety Factor Liquefaction
Susceptibility Resistance Ratio Triggering
qoN (atm) Ic FC (%) CSR & CRR FS
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—— Water Table (Investigation) Water table
—— Gravelly to Dense Sand (Ic<1.31) - (Design)
Clean to Silty Sand (1.31<lc<2.05) —— Water table (Design) <15% liquefaction
____ Silty Sand to Sandy Silt Factor of Safety (15% liquefaction probability
(2.05<lc<2.60) probability) >15;A:bl!::_|tuefact|on
Clayey Silt to Silty Clay Factor of Safety (50% liquefaction RO ottt
(2.60<I0<2.95) —— Water Table (Investigation) probabilty) orobabillty
— Water table (Investigation) — Silty Clay to Clay (2.95<Ic<3.60) — FC — CSR75 CRR7.550% Factor of Safety (85% liquefaction >85% liquefaction
- q
—— Tip Resistance —— Organic Soil (Ic>3.60) Not Susceptible CRR7515% —— CRR7.585% probability) - probability
Note: Inverse filtered Qc/Fs data (10 cm? used.
Run Description TTGD ID Investigation Date Pre-drill (m)  Magnitude PGA (g) Trigger Method  Settlement Method y (kN/m®)  Surcharge/Cut/Fill Surcharge (kPa) Cut/Fill Height (m)
INPUT IM3 CPT10 103688 12/10/2017 1.55 7.1 0.59 BI-2014 ZRB-2002 18 0
PL SV1D (mm) CTL (m) LPI LSN CT (m) LPlish Reviewed by:
OUTPUT 15% 37 1.7 8 8 3.9 6 CPT Inversion cvs
50% 36 1.7 6 8 3.9 5 Groundwater  cvs
85% 34 15 5 7 3.9 3 Susceptibility cvs
Triggering cvs
Consequence cvs
Tonkin + Taylor CLIENT Ryman Healthcare Limited LO\(;?;ZNria University DATE 12/11/2020
Exceptional thinking ProEeT Karori Development Karori Camnis |ANALYSED  syw
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Normalized cone tip resistance, Q

B Unlikely to liquefy
15% liguefaction probability
50% liquefaction probability
A 85% liguefaction probability

1000

T T

100

Normalized friction ratio, F

1. Sensitive, fine grained 6. Sands - clean sand to silty sand
2. Organic soils - peats 7. Gravelly sand to dense sand

3. Clays - silty clay to clay 8. Very stiff sand to clayey sand *
4. Silt mixtures - clayey silt to silty clay 9. Very stiff, fine grained *

5. Sand mixtures - silty sand to sandy silt
*Heavily overconsolidated or cemented
CPT-based soil behavior type classification chart by Robertson (1990)
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SVID v Depth CTL v Depth Cumulative LPI v Depth Cumulative LSN vs Depth Cumulative LPlish vs Depth
Sv1d (mm) CTL (m) LPI LSN LPlish
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Run Description TTGD ID  Investigation Date Pre-drill (m)  Magnitude PGA (g) Trigger Method Settlement Method  y (kN/m3®)  Surcharge/Cut/Fill Surcharge (kPa) Cut/Fill Height (m)
INPUT IM3 CPT10 103688 12/10/2017 1.55 7.1 0.59 BI-2014 ZRB-2002 18 0
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. Victoria University
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The inputs listed in Table 1.1-1 below have been adopted for the liquefaction analysis.

Table 1.1-1 Summary of inputs for liquefaction analysis

ID

CPT Name

Run description

PGA

Magnitude

Depth to groundwater at time of Investigation (m)
Depth to groundwater for design (m)

Predrill depth (m)

Assumed predrill tip resistance and skin friction
Trigger method

Settlement method

Total depth of CPT (m)

Minimum depth of analysis (m)

Maximum depth of analysis (m)

Inverse Filtering applied?

TTGD 103680
05TT12_02

IM3 CPT2

0.59g

7.1

1.2

1.2

1

qc= 2 MPa & Fs=0.01 MPa
Boulanger & Idriss (2014)
ZRB-2002

7.8

0

7.8

Yes (10 cm”2)

Table 1.1-2 Summary of Ic inputs for liquefaction analysis

TTGD 103681
05TT12_03

IM3 CPT3

0.59g

7.1

2.5

2.5

1.2

gqc=2 MPa & Fs= 0.01 MPa
Boulanger & Idriss (2014)
ZRB-2002

3.72

0

3.72

Yes (10 cm”2)

TTGD 103683
05TT12_05

IM3 CPT5

0.59g

7.1

2.8

2.8

15

qc=2 MPa & Fs= 0.01 MPa
Boulanger & Idriss (2014)
ZRB-2002

5.05

0

5.05

Yes (10 cm”2)

Table 1.1-3 Summary of Fc inputs for liquefaction analysis

ID Run description

TTGD 103680 IM3 CPT2
TTGD 103681 IM3 CPT3
TTGD 103683 IM3 CPT5
TTGD 103687 IM3 CPT9

ID Run description From (m) To (m) Ic
TTGD 103680 IM3 CPT2 0 1 0
TTGD 103680 IM3 CPT2 1 1.2 0
TTGD 103680 IM3 CPT2 1.2 7.8 2.6
TTGD 103681 IM3 CPT3 0 1.2 0
TTGD 103681 IM3 CPT3 1.2 2.5 0
TTGD 103681 IM3 CPT3 2.5 3.72 2.6
TTGD 103683 IM3 CPT5 0 15 0
TTGD 103683 IM3 CPT5 15 2.8 0
TTGD 103683 IM3 CPT5 2.8 5.05 2.6
TTGD 103687 IM3 CPT9 0 11 0
TTGD 103687 IM3 CPT9 1.1 15 0
TTGD 103687 IM3 CPT9 15 6.22 2.6
TTGD 103688 IM3 CPT10 0 1.55 0
TTGD 103688 IM3 CPT10 1.55 3.3 0
TTGD 103688 IM3 CPT10 3.3 6.88 2.6

TTGD 103688 IM3 CPT10

From (m) To (m)

1 7.8
1.2 7.8
15 7.8
11 7.8
1.55 7.8

0CFC
0CFC
0CFC
0 CFC
0 CFC

TTGD 103687
05TT12_09

IM3 CPT9

0.59g

7.1

1.5

1.5

1.1

qc=2 MPa & Fs=0.01 MPa
Boulanger & Idriss (2014)
ZRB-2002

6.22

0

6.22

Yes (10 cm”2)

TTGD 103688
05TT12_10

IM3 CPT10

0.59g

7.1

3.3

3.3

1.55

qc=2 MPa & Fs=0.01 MPa
Boulanger & Idriss (2014)
ZRB-2002

6.88

0

6.88

Yes (10 cm”2)

Ryman Healthcare Limited

Karori Development

LOCATION

Victoria University
Karari Camniis

Tonkin + Taylor e
Exceptional thinking ProEeT
. together TITLE
Tonkin+Taylor vaats [

IM3 ULS

JOB NUMBER

30309.2000

DATE
ANALYSED

PAGE

12/11/2020

syw

16 of 16 pages




