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1 INTRODUCTION

1.1 Project Brief

CMW Geosciences (CMW) was engaged by TGH Ruakura Industrial Development Limited to carry out a
geotechnical investigation of the Ruakura-Tuumata Structure Plan Area in Hamilton, which is being
considered for rezoning from industrial to medium density residential.

The scope of work and associated terms and conditions of our engagement were detailed in our services
proposal referenced HAM2021-0096AA, Rev 2 dated 8 February 2022.

This report is to support a private plan change application to Hamilton City Council.

1.2 Scope of Work
As detailed in our proposal, the agreed scope of work conducted by CMW was defined as follows:

e Project Management during investigation and reporting, underground services checks, sub-contractor
management

e Carry out Seismic Cone Penetrometer Tests across the site

e Evaluate and develop an appropriate geological and geotechnical model, including seasonal
groundwater variations.

e Identify any geohazards to the proposed development, including liquefaction, static settlements, and
provide strategies to mitigate.

e Compile all of the above detail into a concise geotechnical investigation report, incorporating relevant
plans, and field investigation data.

1.3 Existing Information

The following work has previously been completed on this site:

e Opus Ruakura Development Stage 1: Geotechnical Interpretative Report, July 2013. Doc. Ref. G3127.

e T+T Tramway SHA Preliminary Geotechnical and Ground Contamination Assessment, November
2018. Doc. Ref. 1007210.1100.v2

e CMW Ruakura North Development: Integrated Desktop Study Report, 28 August 2019. Doc. Ref.
HAM2019-0007AK Rev0

CMW Geosciences 1
Ref. HAM2021-0096AD Rev 3
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2 SITE DESCRIPTION

2.1 Site Location

The 68ha site is located on Tramway Road as shown on Figure 1 below.
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Figure 1: Site Location Plan (OpenStreetMaps)

2.2 Landform

The current general landform, together with associated features located within and adjacent to the site is
presented on the attached Landform Plan as Drawing 01.

The site can be split into two general landforms. The first comprises a broad terrace that makes up most of
the site and is essentially near level with existing ground levels ranging from RL40m in the west to RL41m
in the east with a locally depressed paleochannel (RL38.6m) in the north-eastern corner. The second

landform comprises four ridges of Walton Subgroup that rise up to RL45m on the western, southern and
south-eastern site boundaries.

The site is bound to the north by residential housing on Northholt Road and the under construction Tuu Mata

development. To the east it is bound by farmland, to the west by Wiarere Drive, and to the south by the
Ruakura Research Centre.

Historical aerial photographs? dating back to 1938 show that between 1953 and 1967 a pit on the northern
boundary of the site was backfilled. Since then, the site has been used for agriculture.

1 Retrolens website, Sourced from http://retrolens.nz and licensed by LINZ CC-BY 3.0

CMW Geosciences
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3 PROPOSED DEVELOPMENT

The site is currently zoned industrial, but planning permission is being sought to rezone it to medium density
residential, including a 3.5ha suburban centre and adjoining mixed use area.

The preliminary development concept plan was provided by the client and shows a wetland on the western
boundary being fed by a series of swales that run parallel to a network of roads throughout the development.

No engineering plans have been provided to date, but we understand the wetland outlet will be at around
RL35.7m and that the elevated hills will be lowered to raise the broad terrace by approximately 1m, ie. to
between RL41m to RL42m.

4 INVESTIGATION SCOPE

4.1 Field Investigation

Following a dial before you dig search, and onsite service location, the field investigation was carried out
between 23 February 2022 and 25 February 2022. All fieldwork was carried out under the direction of CMW
in general accordance with the NZGS specification2. The scope of fieldwork completed was as follows:

e Undertook a walkover survey of the site to assess the general landform, site conditions and adjacent
structures / infrastructure;

e An on-site services search was carried out by a specialist contractor to identify the presence of any
underground obstructions or hazards prior to the field investigation program commencing;

¢ Nine Seismic Cone Penetrometer Tests (sCPT), denoted sCPT22-01 to sCPT22-09, were pushed to
depths of up to 29.95m to define the ground model through the proposed excavation depth and through
the underlying zone of influence of fill embankments and future building foundations and to provide
parameters for retaining wall and foundation design.

e Shear wave velocity measurements were taken using a triaxial geophone on the sCPT at 1m intervals
in general accordance with ASTM D 7400-08 (2008). Results of the CPT’s, presented as traces of tip
resistance (qc), friction resistance (fs) and friction ratio are presented in Appendix B;

The approximate locations of the respective investigation sites referred to above are shown on the
Geotechnical Investigation Plan as Drawing 02. Test locations were measured using hand held GPS.
Elevations were inferred from the survey plan provided.

5 GROUND MODEL
5.1 Published Geology

The published geological map? for the area depicts the regional geology for the area as comprising cross-
bedded pumice sand, silt and gravel with interbedded peat of the Hinuera Formation, and the ridges
comprising pumiceous mud, silt, sand and gravel with muddy peat beds of the Walton Subgroup overlain
by fine grained volcanic ash.

An excerpt from the geological map showing the approximate distribution of those units as illustrated in
Figure 2 below.

2 NZ Geotechnical Society (2021) NZ Ground Investigation Specification, Volume 1 — Master Specification
3 Edbrooke, S.W. (compiler) 2005: Geology of the Waikato area: scale 1:250,000, Map No4, Institute of Geological &
Nuclear Sciences.

CMW Geosciences 3
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Figure 2: Local Geology

Based on the known history of the site and surrounding land levels, some superficial depths of fill could be

anticipated as a result of soft landscaping.

5.2 Stratigraphic Units

The ground conditions encountered and inferred from the investigation were considered generally consistent
with the published geology. The distribution of the various units encountered is presented on the appended
Geological Sections as Drawings 03 and 04 and can be generalised according to the units in Table 2.

Table 1: Summary of Strata Encountered

- Top of Unit Thickness
= . . (RLm) (m)

_g Unit Description

3 Min Max Min | Max
All | Topsoil — black organic silt 39.2 445 0.15 0.5
— | Fill— northeast and southwest corners, comprises sand, silt, clay, metal, 39.4 43.9 0.3 25
L | concrete, fencing wire, fence posts, tree stumps, glass and plastic ) ’ ) ’
5 { Soft to firm organic silt in northeast paleochannel (peak vane shear

2 | strength = 28kPa, remoulded shear strength = 4kPa). Also in western 375 39.0 0.8 2.9
T { site area.

CMW Geosciences 4
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Table 1: Summary of Strata Encountered

- Top of Unit Thickness
o ) o (RLm) (m)
% Unit Description
8 Min Max Min Max
Layers of firm to stiff silt between 150mm to 2.8m thick interbedded with
sand layers described below. CPT cone resistance (Qc) from 0.3MPa to 39.0 41.0 1.2 4.2
3.9MPa.
Loose to medium dense sand, from 1-2m below terrace surface, CPT
Qc from 3MPa to 15MPa. 350 408 1.0 70
< | Stiff orange silt is typically draped across the terraces. CPT Qc values
&£ | ranged from 1MPa to 5MPa* 39.5 434 11 3.0
IS
& | stiff sandy silt across the terraces. CPT Qc from 0.5MPa to 5SMPa* 21.0 41.0 4.3 6.0
Puketoka Formation - soft to stiff silt/clay with CPT Qc from 0.4MPa to 2MPa* 8.5 335 3.6 7.6
Walton Subgroup - dense Sand with Interbedded silt/clay CPT Qc 3MPa to
32MPa* 6.3 21.0 - -

22-07, 22-09.

Notes: *Strata only encountered in CPT208, 212, 213, 214, 217, 218, 220, 221, 222, 223, 225, sCPT22-03, 22-06,

5.3 Groundwater

T+T completed their site investigation in August 2018 (late winter). The CMW investigation was completed
in February 2022 (mid summer). Groundwater was encountered in the CPTs, boreholes, hand augers and

test pits at the depths provided in Table 2.

Table 2: Groundwater Data
Groundwater Groundwater Groundwater

. Te?t Depth . Te?_t Depth . Te.:,_t Depth
ocation  I'meeL | mRL ocation mBGL | mRL ocation mBGL mRL
CPT201 0.3 38.9 CPT220 0.1 41.5 BH201 0.5 39.5
CPT202 1.1 38.5 CPT221 1.0 38.4 BH202 2.2 37.8
CPT203 1.2 39.0 CPT222 0.8 39.6 BH203 1.6 38.2
CPT204 1.6 38.2 CPT223 0.8 38.6 HA203 0.4 394
CPT207 1.2 39.0 CPT224 15 38.7 HA211 0.5 38.6
CPT208 3.3 35.9 CPT225 1.0 39.8 TP201 0.8 38.3
CPT210 0.8 39.0 CPT227 1.2 38.8 TP202 0.5 39.5
CPT211 0.4 40.4 sCPT22-01 2.2 37.4 TP206 0.8 39.7
CPT212 3.0 39.2 sCPT22-02 2.5 37.1 TP208 1.0 39.0
CPT213 2.1 40.1 sCPT22-03 4.5 34.7 TP210 0.6 39.4
CPT214 0.4 39.2 sCPT22-04 1.7 38.5 TP211 0.9 39.1
CPT215 0.9 38.9 sCPT22-05 2.9 36.6 TP213 1.1 40.3
CPT216 0.5 39.9 sCPT22-06 5.3 38.1 TP217 0.5 39.5
CPT217 0.8 39.8 sCPT22-07 0.1 43.6 TP218 1.2 38.7
CPT218 0.1 39.2 sCPT22-08 2.3 37.1

CPT219 1.0 38.8 sCPT22-09 5.6 38.2

Notes: mBGL = Metres below ground level, mRL = meters relative level.

CMW Geosciences
Ref. HAM2021-0096AD Rev 3
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5.4 Geotechnical Design Parameters

The various geological strata that will be encountered across the site have been rationalised based on
geotechnical engineering properties and grouped into broad units to define a representative geotechnical
model that has been used in subsequent assessment and analyses.

Parameters are based on the results of the investigations, known correlations from literature, and our
experience with these soils in the Hamilton area.

The geotechnical design parameters adopted are presented below in Table 3:

Table 3: Geotechnical Design Parameters

. . . . v Effective Stress

Engineering Soil Unit (KN/m?) o (kPa) o (dog) su (kPa)
Engineered Clay Fill — refer Section 7.3 17 3 32 120
Hinuera Formation - stiff Silt 16 3 28 80
Hinuera Formation - loose to medium dense Sand 16 0 32 -
Hamilton Ash - stiff Silt/Clay, sandy Silt 16 3 32 100
Puketoka Formation - soft to stiff silt/clay 16 2 28 30
Walton Subgroup - dense Sand with Interbedded silt/clay 16 2 35 -

Note: y = unit weight; ¢’ = effective cohesion; g' = effective friction angle; su = undrained shear strength.

6 GEOHAZARDS ASSESSMENT

6.1 Subsoil Class

Based on the ground conditions encountered on site and published information* the seismic site subsoil
category is assessed as being Class D (deep sail site) in accordance with NZS1170.5.

6.2 Seismicity

In accordance with NZGS guidance®, and NZS1170.5 we have adopted the following design Peak Ground
Accelerations for various limit states based on Importance Level 2 structures with a 50-year design life.

Table 4: Design Peak Ground Acceleration (PGA) for Various Limit States

Limit State AEP PGA(Q) Magnitudeest
SLS 1/25 0.06 5.9
ULS 1/500 0.25 5.9

Note: SLS = serviceability limit state; ULS = ultimate limit state; AEP = annual exceedance probability

4 Cave, A (2020): Site Characterisation of the Hamilton Basin using surface wave methods, Masters Thesis. University of Waikato
5 Earthquake Geotechnical Engineering Practice, Module 1: Overview of the guidelines, (November 2021)

CMW Geosciences 6
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6.3 Fault Rupture

The site is located 35km from the Kerepehi Fault, which has a recurrence interval of 1:1,000 years. We
therefore consider the risk of fault rupture affecting the site to be low.

6.4 Liquefaction

6.4.1 Methodology

Liquefaction occurs in loose saturated cohesionless soils that are subject to cyclic shear loading during an
earthquake. This process leads to pore pressure build-up, soil grains moving into suspension and temporary
loss of strength causing vertical and lateral ground deformation.

In accordance with MBIE/NZGS guidance® the liquefaction susceptibility of the soils at this site was
assessed with respect to geological age and compositional (soil fabric and density) criteria, based on the
following assumptions:

e Only saturated soils below an assessed seasonal average groundwater level of RL39m (1.0m depth)
were modelled as being susceptible to liquefaction.

¢ In accordance with MBIE/NZGS guidance! a site-specific assessment was carried out using seismic
CPT’s to account for soil microstructure in accordance with Robertson?. Results suggest that no soil
microstructure can be justified and therefore no strength gain factor has been applied to the Hinuera
Formation. For the Walton Subgroup, soil microstructure is present and justifies the use of an average
strength gain factor (Kpr) of 1.3.

e Soils are also classified with respect to their grain size and plasticity to assess liquefaction
susceptibility. For this project, a cut-off threshold soil behaviour type index value (Ic) of 2.6 was used
to distinguish between liquefiable (Ic>2.6) and non-liquefiable (Ic<2.6) soils.

e Specific liquefaction analyses were undertaken for an IL2 structure, using the software package CLiq
using the Boulanger and Idriss (2014) method. The cyclic stress ratio (CSR), being a function of the
earthquake magnitude for the design return period event, was compared to the cyclic resistance ratio
(CRR), being a function of the CPT cone resistance (qc) and friction ratio (Fr).

o Free-field liquefaction induced settlements were determined in accordance with Zhang et al. (2002).
With respect to liquefaction response, consideration was given to a 10m cut-off depth to estimate index
settlements as per MBIE® guidance (foundation technical categories). These were compared to
liquefaction settlement estimates over the full depth range of the CPT’s with a depth weighting factor
(ev) applied ranging from 1 at the ground surface to 0 at 18m depth.

e Consideration was given to the effect of using different PGAs from nearby Probabilistic Seismic Hazard
Assessments (PSHA) around Hamilton to assess the sensitivity of the free-field liquefaction induced
settlements to PGA. PGAs of 0.25¢g, 0.19g and 0.14g have been assessed, and free-field liquefaction
induced settlement contour plots for each case are presented in Drawings 05 to 08.

6.4.2 Results

Results are presented in Appendix C and summarised below in Table 5.

The results show that much of the Hinuera Formation sand and lenses of the Walton Subgroup liquefy
during the 0.25g ULS event (Drawing 05). The layers of Hinuera Formation sand that liquefy are several
metres thick and generally continuous between test locations. The implications of this for lateral spreading
are discussed in Section 6.5 and 6.6.

6 Earthquake Geotechnical Engineering Practice, Module 3: Identification, assessment and mitigation of liquefaction hazards”,
(November 2021)

7P K. Robertson (2015). Comparing CPT and Vs Liquefaction Triggering Methods, Journal of Geotechnical and Geoenvironmental
Engineering.

8 Repairing and Rebuilding House affected by the Canterbury Easrthquakes”, (December 2012)

CMW Geosciences 7
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Recommendations to mitigate effects of liquefaction settlements on the proposed development are provided
below in Section 7.1.

CMW Geosciences 8
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Table 5: Liquefaction Settlements (mm)
CPT No. SLS 0.25g PGA 0.25g PGA with 1m of Fill 0.19g PGA with 1m of Fill 0.14g PGA with 1m of Fill
Set(trlfg)ent Total ULS Index ULS Total ULS Index ULS Total ULS Index ULS Total ULS Index ULS

CPT201 nil 120 155 95 115 75 90 20 75
CPT202 nil 140 130 130 110 80 60 20 30
CPT203 nil 155 130 140 110 105 85 20 40
CPT204 nil 135 160 125 140 90 100 30 65
CPT207 nil 130 135 110 105 90 85 15 45
CPT208 nil 30 45 25 35 0 0 0 0
CPT210 nil 125 105 115 85 80 55 30 45
CPT211 nil 160 150 145 140 130 125 45 105
CPT212 nil 75 85 75 85 45 45 0 0
CPT213 nil 20 25 20 20 5 5 0 0
CPT214 nil 80 100 65 95 50 75 5 30
CPT215 nil 140 120 125 115 80 70 25 30
CPT216 nil 145 140 125 115 100 85 40 80
CPT217 nil 10 10 10 10 5 5 0 0
CPT218 nil 130 125 115 110 80 80 20 75
CPT219 nil 185 180 165 175 115 125 40 50
CPT220 nil 60 60 60 60 50 55 25 30
CPT221 nil 145 165 125 145 95 115 35 75
CPT222 nil 35 40 35 40 15 20 0 0
CPT223 nil 120 110 105 105 50 55 10 30
CPT224 nil 130 120 115 105 75 65 20 75
CPT225 nil 120 175 110 150 80 110 15 0
CPT227 nil 135 125 125 115 80 80 15 20

CMW Geosciences
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Table 5: Liquefaction Settlements (mm)

CPT No. SLS 0.25g PGA 0.25g PGA with 1m of Fill 0.19g PGA with 1m of Fill 0.14g PGA with 1m of Fill

Set(trlfg)ent Total ULS Index ULS Total ULS Index ULS Total ULS Index ULS Total ULS Index ULS
sCPT22-01 nil 105 85 90 70 50 30 5 10
sCPT22-02 nil 160 160 140 115 85 85 15 15
sCPT22-03 nil 20 25 10 15 0 0 0 0
sCPT22-04 nil 135 130 125 115 75 65 15 20
sCPT22-05 nil 125 130 115 105 70 75 10 20
sCPT22-06 nil 10 10 5 10 0 0 0 0
sCPT22-07 nil 90 110 90 110 85 105 30 35
sCPT22-08 nil 75 70 75 70 25 25 5 5
sCPT22-09 nil 5 5 5 5 0 0 0 0
sCPT102 nil 50 45 30 25 5 5 0 0
CPT103 nil 115 115 100 95 40 35 5 20
CMW Geosciences 10
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6.5 Lateral Spread

Following the onset of liquefaction, the liquefied soils behave as a very weak undrained material, which can
give rise to lateral spreading where a free face is present within the vicinity of the site or where proposed
cut and fill batters are proposed over or within liquefied soils.

The potential for and estimated magnitude of lateral spread adjacent to the proposed wetland and
stormwater swales has been assessed with respect to liquefied shear strengths (Suig) within the liquefied
soil units using a Newmark Sliding Block approach as discussed in Section 6.6 below.

6.6 Slope Stability

6.6.1 Design Criteria

The stability of pond and swale cut batters and fill embankments under a range of design conditions is
expressed in terms of a factor of safety, which is defined as the ratio of forces resisting failure to the forces
causing failure. The following performance standards are recommended for slope stability assessment:

Table 6: Slope Stability Factor of Safety Criteria

Condition Required Factor of Safety
Static long term conditions (drained soil conditions, normal groundwater) 15
Transient short term conditions (elevated groundwater with ru pore pressure 1.2

condition on the fill)

Ultimate Limit State (ULS) seismic condition 1.0*

Note*: Factor of safety < 1.0 acceptable where displacement-based approach is adopted.

6.6.2 Analyses Methodology

The stability of a 3m deep swale and a 5m deep pond with 1V:4H batter gradients was assessed, with a
worst case liquefaction profile of all sand below the groundwater table liquefying, and 1m of clay fill placed
across the site.

Slope stability analyses were performed using the limit equilibrium software package SLIDE to assess the
slope stability factors of safety of this batter configuration. Analyses were carried out for the various
conditions stated in Table 6 based on the following:

e For the prevailing case with groundwater levels based on groundwater monitoring results.

¢ When analysing transient conditions, an elevated pore water pressure was modelled using a porewater
pressure ratio (ru) of 0.3 for the clay fill soils, and an ru of 0.2 for the silts above the water table.

e A liquefied shear strength ratio of 0.07 was applied to those layers where liquefaction response is
predicted based on methods described by Olson and Stark (2002) and Idris and Boulanger (2008),
which takes into account overburden pressure above the liquefiable layers.

e Seismic displacements for liquefied soil conditions were estimated using 50" percentile correlations
published in Bray and Travasarou (2007), and Martin and Qui (1994).
6.6.3 Slope Stability Analyses

Static and seismic slope stability analyses results for the batter profile described in Section 6.6.2 above are
presented in Appendix D and are summarised on Table 7.

CMW Geosciences 11
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Table 7: Slope Stability Analyses Results
Location Slope Stability Factor of Safety Liquefied ULS Seismic
Prevailing Transient Seismic Yield Ac Displacement (mm)
3m Swale — granular fill 2.0 1.9 1.0 0.01g 800
3m Swale — with 1m clay cap 18 2.0 2.0 0.09¢g 50
5m Pond — with 1m clay cap 2.1 2.0 1.6 0.08¢g 60

Results show that the requisite factors of safety are achieved when adopting peak soil shear strengths and
ULS seismic displacements are limited to 50mm for the swale and 60mm for the pond where a 1m thick
engineered cohesive fill cap is provided.

6.7 Load Induced Settlement

6.7.1 Methodology

Static fill induced settlements were estimated based on an applied load of 36kPa from the proposed 1m
high fill embankment (unit weight of 16kN/m3) and a 20kPa building load for CPTs in the Terrace. For CPTs
in the Walton Hills, the estimated cut (RL41m) was removed from the CPT and the 20kPa building load
applied.

Settlements were estimated using elastic methods and soil modulus correlations from the CPT data.

6.7.2 CPT Correlation
Settlements were assessed using the software CPeT-IT based on the following:

Ao,

S, = A
CPT Mepr Z

Where Scpt = primary settlement,

Aov = change in vertical stress or load applied,

Mcpt = constrained modulus calculated from CPT trace, and

Az = change in depth.
Where Mcpt = am X (gt — Svo) Where when Ic >2.2, am = Qt when Qt <14, or am = 14 when Q: >14, or when Ic
<2.2, am=0.0188x[10(0-55xIc+1.68)]

6.7.3 Results

Estimated settlements derived from this methodology are summarised in Table 8 below, and presented in
Appendix E.

Table 8: Estimated CPT Based Settlements

Terrace (Hinuera Formation, 1m Fill) Walton Hills (Cut)
(N:E;ber Settlement (mm) CPT Number Settlement (mm) CPT Number | Settlement (mm)
CPT201 205 CPT219 24 CPT212 53
CPT202 79 CPT221 38 CPT213 30
CPT203 30 CPT223 35 CPT217 70
CPT204 45 CPT224 66 CPT220 39
CPT207 70 CPT225 37 CPT222 13
CPT208 35 CPT227 34 SCPT22-06 55
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Table 8: Estimated CPT Based Settlements

Terrace (Hinuera Formation, 1m Fill) Walton Hills (Cut)
ﬁs;ber Settlement (mm) CPT Number Settlement (mm) CPT Number | Settlement (mm)
CPT210 23 sCPT22-01 70 SCPT22-07 15
CPT211 330 sCPT22-02 57 SCPT22-09 19
CPT214 83 sCPT22-03 62
CPT215 32 sCPT22-04 53
CPT216 67 sCPT22-05 66
CPT218 44 sCPT22-08 40

Most of the settlement is estimated to occur in the Puketoka Formation layer from approximately 10m below
ground level. Settlement is also estimated within the organic silt material. Recommendations are discussed
in Section 7.3.

6.8 Expansive Soils

Seasonal shrinking and swelling results in vertical surface ground movement which can cause significant
cracking of floor slabs and walls. There have been instances of concrete floors and/ or foundations that
have been poured on dry, desiccated subgrades in summer months on expansive soils and have undergone
heaving and cracking requiring extensive repairs or re-building once the soil moisture contents have
returned to higher levels. This hazard is addressed by a combination of careful foundation design and site
preparation.

NZS 3604:2011° excludes from the definition of ‘good ground’, soils with a liquid limit of more than 50% and
a linear shrinkage of more than 15% due to their potential to shrink and swell as a result of seasonal
fluctuations in water content. For soils exceeding these limits, NZS 3604 has historically referenced AS
287019, for foundation design advice. However the November 2019 update of Acceptable Solution B1/AS11!
provides amendments to NZS 3604 that define a method for testing and classifying the soils and provides
foundation designs for specific, simple house configurations across the range of expansive soil conditions.

Nevertheless, there is evidence!? indicating that the use of the B1/AS1 method of assessment of
expansiveness may be inaccurate. Accordingly, our assessments herein have been made in line with our
experience, BRANZ Report SR120A* and AS2870.

Based on our experience with the local geology, the Walton Subgroup clays can be classified as Class M
and Hinuera Formation Silts Class S. Site specific laboratory testing should be undertaken to confirm this
at resource consent stage.

9 Standards New Zealand (2011) Timber-framed buildings, NZS 3604:2011, NZ Standard

10 Standards Australia Limited (2011) Residential slabs and footings, AS 2870-2011, Australian Standard, NSW

11 Ministry of Business, Innovation and Employment (2019) Acceptable Solutions and Verification Methods for NZ
Building Code Clause B1 Structure, B1/AS1, Amendment 19

12 Rogers, N., McDougall, N., Twose, G., Teal, J. & Smith, T. (2020) The Shrink Swell Test: A Critical Analysis, NZ
Geomechanics News, Issue 99, pages 66-80.

13 Fraser Thomas Limited (2008) - Addendum Study Report (BRANZ SR120A), Soil Expansivity in the Auckland Region
— Final Report
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7 GEOTECHNICAL RECOMMENDATIONS

7.1 Liquefaction Mitigation

Liguefaction analysis results show that stiffened raft type foundations, with or without geogrid reinforced
ravel rafts (refer Drawings 06 to 08), will be required to comply with the following MBIE Guidelines:

Table 9: MBIE Foundation Recommendations

Foundation Technical | ULS Liquefaction Foundation Recommendation
Category Index Settlement
TC1 0 —25mm e As per NZS 3604

¢ Raft Foundations OR

e Light construction with timber floors and shallow piles as per
NZS 3604 OR

e Enhanced perimeter foundation wall and shallow piles as per
NZS 3604 OR

e Specific foundation design

TC2 0 —100mm

e Geogrid reinforced granular raft with enhanced foundation
slab OR

e Timber floor with NZS 3604 piles with 2/140x45 bold
laminated bearers with ply shutters around exterior OR

e Short piles on a grid of ground beams OR

e Specific foundation design

TC2/3 Hybrid >100mm

Drawing 06 shows that for the MBIE PGA=0.25¢, the level of Index Settlements mean that most of the site
is defined as TC2/3 Hybrid requiring a geogrid reinforced granular raft beneath raft foundation slabs.
Drawing 07 shows that for a reduced PGA=0.19q, the TC2/3 design area across the site is considerably
reduced and Drawing 08 shows that for PGA=0.14q, the TC2/3 design area is eliminated.

Reducing or eliminating the TC2/3 Hybrid category has significant cost advantages to the project and
therefore a Site Specific Seismic Hazard Assessment (SSSHA) has been commissioned to determine the
design PGA and final building preparation works. Further investigation and analysis will also be required to
refine liquefaction hazard zones across the site.

Liquefaction is a risk across the Hamilton Basin and is being mitigated at the Ruakura Project to the south
and the Tuumata Development to the north.

7.2 Lateral Spread Mitigation

With respect to the MBIE guidelines presented in Table 9, up to 100mm of lateral spread is permitted for the
TC2 Foundation Technical Category and TC2/3 Hybrid Category.

To mitigate lateral spread magnitudes to less than 100mm, slope stability analyses results show that a 1m
thick cohesive fill cap, constructed to achieve an undrained shear strength of at least 120kPa, is required
within 100m of the wetland and swales.

7.3 Load Induced Settlement

Much of the predicted load induced settlement is within the Puketoka Formation located 10m below ground
level. Based on experience, settlement estimates are expected to be over-stated and are also expected to
be largely elastic such that the fill load component will be mostly built out prior to building construction. A
trial embankment and laboratory testing is recommended to improve the level of uncertainty around
predicting load induced static settlements.

Further specific investigation and design will be required for larger or heavier buildings within the suburban
zone.

CMW Geosciences 14
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Across the organic silt and Uncontrolled Fill areas, further investigation and design is required to define the
extent of those areas and develop specific mitigation measures, including undercuts and/or surcharging.

7.4 Earthworks

7.4.1 General

All earthwork activities must be carried out in general accordance with the requirements of NZS 443114 and
the requirements of the Waikato Regional Infrastructure Specifications (RITS) under the guidance of a
Chartered Professional Geotechnical Engineer.

7.4.2 Subgrade Preparation

Preparation of the natural soil subgrade beneath proposed fill areas should comprise stripping of all
vegetation, topsoil, any pre-existing fill materials or weak surface alluvium. The subgrade should then be
scarified and moisture conditioned where necessary and then proof rolled to verify the subgrade stiffness
and consistency.

Where any particularly weak materials are encountered that weave excessively during the proof rolling
process, they should be undercut and removed prior to placing engineered fill.

Within the paleochannel, allowance should be made for excavating out all organic materials, cleaning out
of all accumulated sediment, placement of drainage materials and bulk engineered fill above.
7.4.3 Compaction

Earthfill must be placed, spread and compacted in controlled lifts under the direction of a geotechnical
engineer. All on-site fill borrow material is expected to comprise cohesive silt / clay, which must be
compacted to achieve a minimum undrained shear strength of 120kPa.

All earthfill must be placed to ensure adequate knitting of successive fill lifts by conditioning of any natural
subgrade or fill surfaces that have become dry / wet prior to placing the following fill lift.
7.4.4 Quality Control

The source and / or type of material used for engineered fill will dictate the type of quality control testing
undertaken.

For cohesive (clay/silt) materials test criteria using vane shear strength and air voids should be used. A
representative suite of compaction curves with solid density and moisture content tests are recommended
to confirm a project specific compaction specification.

For any granular (sand and gravel) fill materials, testing following compaction should be principally in terms
of the maximum dry density within the appropriate water content range, which may be calibrated with a
dynamic cone (Scala) penetrometer test that is then used as the primary testing measure. Where the source
or quality of fill changes, re-calibration will be required.

The source of the fill should be discussed with and approved by the project geotechnical engineer to verify
its appropriateness and quality control testing requirements.

7.5 Civil Works

7.5.1 Road Subgrades

The development masterplan indicates subdivision roading which will be constructed in cut areas or where
around 1m of structural earthfill has been placed.

14 Standards New Zealand (1989) Code of practice for earth fill for residential development, incorporating Amendment
No. 1, NZS 4431:1989, NZ Standard
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Hinuera silts are sensitive to disturbance and degrade rapidly with trafficking. Where traffic can be left off
these materials, they are moisture conditioned, recompacted at optimum moisture contents and located at
least 1m above the peak winter water table, there could be some opportunity to use them as a pavement
subgrade material for minor roads. However, this is not considered practical for main collector-type roads
and allowance should therefore be made to undercut these materials and replace with a subgrade
improvement layer (SIL).

Silt / clay fill is likely to have a CBR of between 1% and 3% and will require a subgrade improvement layer
(SIL). The thickness of the SIL should be determined by the pavement designer although a nominal
thickness of 1m is envisaged to adequately dissipate traffic loads. From our experience a 1m thick sand
SIL overlying high strength geotextile and geogrid may be appropriate. Specific consideration to construction
methodologies, such as the use of long reach excavators, progressive excavation and SIL placement, along
with use of geotextiles, etc, will also be required to avoid trafficking over sensitive silt subgrades.

Itis envisioned that well-graded clean sand excavated during proposed stormwater basin construction would
be suitable for use as SIL material.

Medium dense to dense Hinuera Formation sandy soils are generally suitable as road subgrade materials.
Where loose Hinuera Formation sands are present at subgrade levels these may be conditioned by proof
rolling to achieve suitable subgrade strengths.

7.5.2 Service Trenches

All of the materials to be exposed during the excavation of service trenches should be readily removed using
an excavator.

Trench collapse is expected to pose problems in areas where groundwater is encountered, particular over
winter months.

Potential for dewatering induced settlements should be considered during detailed subdivision design and
impact on adjacent roading and existing structures assessed.

It is anticipated that all trench backfill will be placed and compacted in accordance with RITS requirements.

8 FOUNDATIONS

At the completion of earthworks, a Geotechnical Completion Report (GCR) will be prepared. The GCR will
advise on anticipated foundation design parameters and any restrictions that require further engineering
investigation and/ or design to address any remaining natural hazards as described in Section 71(3) of the
Building Act i.e., erosion, falling debris, subsidence, slippage, and inundation.

Restrictions that are expected to be applied in the GCR to protect the future buildings from natural hazards
associated with static settlement and liquefaction, batters and drainage are outlined in the respective
sections in this report.

On this site, our provisional expectation is that, provided earthworks are completed in accordance with the
standards and recommendations described herein, the following will apply:

e A preliminary geotechnical ultimate bearing pressure of 300kPa should be available for shallow strip
and pad foundations constructed within both the natural cut ground and engineered fill areas, subject
to the short axis of those footings measuring no greater than 1.5m in plan.

e A geotechnical ultimate bearing capacity of 300kPa may also be assumed for the design of raft
foundation beams subject to the short axis plan dimension of those beams measuring no more than
0.5m. A uniformly distributed raft load of up to 10kPa is permitted.

e There may be areas where localised variations in shear strength/ density within the natural cut ground
occur. Further confirmation of available bearing pressures will be addressed at the time of post
earthworks soil testing.

e On the basis of soil descriptions and our experience, we have assessed the preliminary AS2870 Site
Class for building platforms within the Walton Subgroup soils to be M (moderately reactive). These
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9

recommendations should be subject to laboratory testing and review by a suitably qualified
geotechnical engineer for specific building foundations.

As required by section B1/VM415 of the New Zealand Building Code Handbook, a strength reduction
factor of 0.5 and 0.8 must be applied to all recommended geotechnical ultimate soil capacities in
conjunction with their use in factored design load cases for static and earthquake overload conditions
respectively.

STATEMENT OF PROFESSIONAL OPINION

Based on the results of previous geotechnical investigations at the site and subject to the preliminary
recommendations stated above, we consider that the site is suitable for the proposed level of development.
The proposed Private Plan Change to enable residential subdivision, with associated roading infrastructure
and stormwater soakage/detention basin, is considered to be appropriate from a geotechnical perspective.
This statement is dependent on further work as detailed in Section 10 below.

10 FURTHER WORK

Further geotechnical field investigation and design will be required to suitably mitigate the geotechnical risks
identified in Section 7 above.

Our recommendations for further work are as follows:

Update liquefaction recommendations on completion of the SSSHA

Complete further site investigations to monitor seasonal groundwater variation, laboratory testing of
liquefaction susceptible materials in the Walton Subgroup, constrain zones of high liquefaction
susceptibility, and to better understand the strength and extents of the Organic Silt material.

Further site investigation and slope stability analyses should be undertaken at the time of detailed
design of the wetland and swales including assessment of soil types, variation of water levels, potential
for scour/erosion and any surcharge loading. A building restriction setback from the basins should be
confirmed at this time.

Detailed settlement assessment should be undertaken at the time of detailed design once cut and fill
levels are known. A trial embankment and laboratory testing is recommended to better understand the
sites settlement risk.

Section 106 of the Resource Management Act16 (RMA) requires an assessment of the risk from natural
hazards to be carried out when considering the granting of a subdivision consent. S106 RMA
specifically states that the assessment must consider the combined effect of the natural hazard
likelihood and material damage to land or structures (consequence). This is a requirement at Resource
Consent application stage.

Earthworks material suitability assessment including sampling of proposed fill materials, laboratory
testing and preparation of a project specific earthworks compaction control specification.

Presentation of the above work in a Geotechnical Design Report suitable to support a Resource
Consent application and / or detailed design as appropriate.

15 Ministry of Business, Innovation and Employment (2019) Acceptable Solutions and Verification Methods for NZ
Building Code Clause B1 Structure, B1/VM4, Amendment 19
16 Resource Management Act (1991), as at 29 October 2019
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USE OF THIS REPORT

Site subsurface conditions cause more construction problems than any other factor and therefore are
generally the largest technical risk to a project. These notes have been prepared to help you understand
the limitations of your geotechnical report.

Your geotechnical report is based on project specific criteria

Your geotechnical report has been developed on the basis of our understanding of your project specific
requirements and applies only to the site area investigated. Project requirements could include the general
nature of the project; its size and configuration; the location of any structures on or around the site; and the
presence of underground utilities. If there are any subsequent changes to your project you should seek
geotechnical advice as to how such changes affect your report's recommendations. Your geotechnical
report should not be applied to a different project given the inherent differences between projects and sites.

Subsurface conditions can change

Subsurface conditions are created by natural processes and the activity of man. For example, water levels
can vary with time, fill may be placed on a site and pollutants may migrate with time. Because a report is
based on conditions which existed at the time of subsurface investigation, the conditions may have changed,
particularly when large periods of time have elapsed since the investigations were performed.

Interpretation of factual data

Site investigations identify actual subsurface conditions at points where samples are taken. Additional
geotechnical information (e.g., literature and external data source review, laboratory testing on samples,
etc) are interpreted by geologists, engineers or scientists to provide an opinion about overall site conditions,
their likely impact on the proposed development and recommended actions. Actual conditions may differ
from those inferred to exist, because no professional, no matter how qualified, can exactly predict what is
hidden by earth, rock and time. The actual interface between materials may be far more gradual or abrupt
than assumed based on the facts obtained. Nothing can be done to change the actual site conditions which
exist, but steps can be taken to reduce the impact of unexpected conditions.

Your report's recommendations require confirmation during construction

Your report is based on the assumption that the site conditions as revealed through selective point sampling
are indicative of actual conditions throughout an area. This assumption cannot be substantiated until project
implementation has commenced. For this reason, you should retain geotechnical services throughout the
construction stage, to identify variances, conduct additional tests if required, and recommend solutions to
problems encountered on site. A geotechnical designer, who is fully familiar with the background
information, is able to assess whether the report's recommendations are valid and whether changes should
be considered as the project develops. An unfamiliar party using this report increases the risk that the report
will be misinterpreted.

Interpretation by other design professionals

Costly problems can occur when other design professionals develop their plans based on misinterpretations
of a geotechnical report. Read all geotechnical documents closely and do not hesitate to ask any questions
you may have. To help avoid misinterpretations, retain the assistance of geotechnical professionals familiar
with the contents of the geotechnical report to work with other project design professionals who need to take
account of the contents of the report. Have the report implications explained to design professionals who
need to take account of them, and then have the design plans and specifications produced reviewed by a
competent Geotechnical Engineer.
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Appendix B: Cone Penetrometer Tests
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Appendix C: Liquefaction Assessment
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Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT204
Total depth: 19.93 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.60 m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.60 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied:
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT207
Total depth: 19.08 m

Cone resistance Pore pressure
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.20m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.20 m Fill height:
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied:
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT208
Total depth: 19.93 m

Depth (m)

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.30m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.30m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT210
Total depth: 19.93 m

Cone resistance Pore pressure
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.80 m
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.80 m
Points to test: Based on Ic value  Average results interval: 3
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60

Peak ground acceleration:  0.25 Unit weight calculation:
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning CPT: CPT211
Location: Ruakura Total depth: 17.80 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.40m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.40 m Fill height: N/A applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning CPT: CPT212
Location: Ruakura Total depth: 16.83 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.00 m Fill height: N/A applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: CPT213
Total depth: 18.81 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 210 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 210 m Fill height: N/A applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Depth (m)

Project: Tramway Rezoning CPT: CPT214
Location: Ruakura Total depth: 19.93 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.40m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.40 m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
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Hamilton
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Project: Tramway Rezoning
Location: Ruakura

CPT: CPT215
Total depth: 19.93 m

Depth (m)

Cone resistance Pore pressure SBT Plot CRR plot FS Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.90 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.90 m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT216
Total depth: 16.96 m

Cone resistance Pore pressure
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.50 m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.50 m Fill height:
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:

Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied:
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CMWGeosclences

Project:
Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

Tramway Rezoning

CPT: CPT217
Total depth: 7.82 m

Cone resistance Pore pressure SBT Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.80 m
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.80 m
Points to test: Based on Ic value  Average results interval: 3
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60
Peak ground acceleration:  0.25 Unit weight calculation:
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Depth (m)

CMWGeosclences

Project: Tramway Rezoning
Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT218
Total depth: 19.93 m
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT219
Total depth: 19.93 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Project: Tramway Rezoning

Location: Ruakura

CPT: CPT220
Total depth: 18.52 m
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Analysis method: B&I (2014) G.W.T. (in-situ): No
Fines correction method: B&I (2014) G.W.T. (earthq.): Fill height: N/A
Poaints to test: Based on Ic value  Average results interval: Fill weight: N/A
Earthquake magnitude M,,: 5.90 Ic cut-off value: Trans. detect. applied: No
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes
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Depth (m)
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CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: CPT221
Total depth: 16.76 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
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cmwgeo.com

CPT: CPT222
Total depth: 8.17 m
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Points to test: Based on Ic value  Average results interval: 3 Fill weight:
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Depth (m)

Project: Tramway Rezoning CPT: CPT223
Location: Ruakura Total depth: 19.93 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.80 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.80 m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT224
Total depth: 19.93 m
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Project:

Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
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CPT: CPT225
Total depth: 17.61 m
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT227
Total depth: 19.93 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.20 m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.20 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied:
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Project: Tramway Rezoning

Location: Ruakura

CPT: SCPT22-01
Total depth: 29.95 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.20m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.20m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMWGeosclences

Project: Tramway Rezoning
Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: SCPT22-02
Total depth: 29.92 m
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Depth (m)

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: SCPT22-03
Total depth: 26.

24 m
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SBT Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 4.50 m Use fill: No
Fines correction method: B&I (2014) G.W.T. (earthq.): 4.50 m Fill height: N/A
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: SCPT22-04
Total depth: 24.93 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.74m
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.74m

Points to test: Based on Ic value
Earthquake magnitude M,,: 5.90
Peak ground acceleration:  0.25
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Unit weight calculation:

0
1
2
3
4
5
6
7
8
9

Based on SBT

1c(SBT)

Use fill:

Fill height:

Fill weight:

Trans. detect. applied:
K, applied:

No
N/A
N/A
No
Yes

CRR plot

4

During earth

10

15

21
22

23

24

25

0 0.2
CRR & CSR

Clay like behavior
applied:

Limit depth applied:

Limit depth:
MSF method:

0.4

No
N/A
Method based

0.€

© 0 N o o A~ W N B O

0

0.5

FS Plot

o [N T O NN O O [

1

15

Factor of safety

2

© 0 N o o A~ W N B O

=
o

Vertical settlements

f

d

5

10

Settlement (cm)

CLiq v.3.4.1.4 - CPTU data presentation & interpretation software - Report created on: 23/05/2022, 7:03:11 AM

Project file: C:\Users\DavidM\CMW Geosciences Pty Ltd\Hamilton Office - HAM2021-0096 TGH Tramway\Office Technical\Liquefaction\David rerun\0.25g No Fill.clq

54




CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning CPT: SCPT22-05
Location: Ruakura Total depth: 24.93 m
Cone resistance Pore pressure CRR plot FS Plot Vertical settlements
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Analysis method: B&I (2014) G.W.T. (in-situ): 294 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.94m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-06
Total depth: 21.84 m

Cone resistance Pore pressure SBT Plot CRR plot

0 0 —

ke ‘
1P

2 2

._.
/

= o
.I\..A

©
©

X :
3 r 3 { 3
4 4 e 4
5 5 { 5 A 4
\ ~& 05 During earthq. ~
———|
' 1 == : —
8 8 ; 8 /?
S : E—
|

10 7~ E 10& E 10 E 10

N—r N—r N—r

K= ‘ \ K= K=
11 = 11 = 11 = 11

a8 a8 a8
12 t 12 \ ‘b‘ 1
131 % 13 ! — 13
14 r-— 144 ‘ 14
15 15 \ "'s 15
16 16 16

\ ‘é
17 17 17
| =
18 k 18 \ 18
19 \ 19 \ ! 19
20 20 20 20
\x N
21 -\ 21 F \ 21 21 ‘
T T T
0 10 20 30 0 500 1,000 1 2 3 4 0 0.2 0.4 0.6
gt (MPa) u (kPa) Ic(SBT) CRR & CSR

Analysis method: B&I (2014) G.W.T. (in-situ): 5.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 530 m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-07
Total depth: 24.93 m

Cone resistance Pore pressure SBT Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.10 m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.10 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:

Peak ground acceleration:  0.25
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning CPT: SCPT22-08
Location: Ruakura Total depth: 24.93 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety Settlement (cm)
Analysis method: B&I (2014) G.W.T. (in-situ): 2.33m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.33m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: SCPT22-09
Total depth: 24.92 m

Cone resistance Pore pressure CRR plot FS Plot
0 ?5 0 0 0 { 0
1 i 1 1 1 1
2 2 -: 2 2 2
is —
3 g 3 - 3 3 3
4 { 4 4 4 ‘ 4
5 f 5 5 5 5
6 6 6 6 During-earthg 6
7 7 7 7 7
8 8 { 8 8 8
9 9 9 9 9
10 10 107 R ;
— .
2 11—‘2 ~11 r [ e—
N—r j N—r N—r
=12 £ =12 ‘ =12
813 213 . 813
) ) )
8 <z Z Z ry
14 14 14 s
-
151 15 - 15 ‘-
16 = 16 16
‘ ¢
17 17 17 2 ¢
18 18 18 {
19 19 19 _—
B
20 20 20
aant
21 21 21
22 ‘ 22 22 Z
23 23 23 {
24 ; : 24 24 5
25 — 25 25 i .
5 10 15 20 0 1,000 2,000 0 0.2 0.4 0.6 0 0.5 1 1.5
qt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety
Analysis method: B&I (2014) G.W.T. (in-situ): 5.60 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 5.60 m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMWGeosclences

Project:
Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

Tramway Rezoning

CPT: SCPT102
Total depth: 21.53 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.30m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.30m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied:
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning CPT: CPT103
Location: Ruakura Total depth: 34.94 m
Cone resistance Pore pressure CRR plot FS Plot Vertical settlements
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety Settlement (cm)
Analysis method: B&I (2014) G.W.T. (in-situ): 290 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.90m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
CMW Geosciences  cMwgeo.com

Project title : Tramway Rezoning
Location : Ruakura

Overall vertical settlements report
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CMWGeosclences

Project: Tramway Rezoning
Location: Ruakura

CMW Geosciences

Suite

2, 5 Hill Street

Hamilton
cmwgeo.com

CPT: CPT201
Total depth: 19.81 m
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Depth (m)

CMWGeosclences

Project: Tramway Rezoning
Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT202
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 210 m Use fill: Yes
Fines correction method: B&I (2014) G.W.T. (earthq.): 210 m Fill height: 1.00 m
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes
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CMW Geosciences
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Hamilton
cMw Geosciences ~ ¢mwgeo.com

Depth (m)

Project: Tramway Rezoning CPT: CPT203
Location: Ruakura Total depth: 19.93 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.20m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.20m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Project: Tramway Rezoning
Location: Ruakura

CPT: CPT2

04

Total depth: 19.93 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.60m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.60 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: CPT207
Total depth: 19.08 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.20m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.20m Fill height:
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied:
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Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
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CPT: CPT208
Total depth: 19.93 m
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CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT210
Total depth: 19.93 m
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Points to test:
Earthquake magnitude M,,: 5.90
Peak ground acceleration:  0.25

Depth (m)

Based on Ic value

Pore pressure SBT Plot
0 0 ——
1- 1
L A 4
2 Insitu 2
3 L 3
4 4
5 5
6 6
7 7
8 8
~—~ ~—~
o e ° €
R N— N—r
10 S 10 <
' o o
< | o} )
n4 e 0 n e
12 1 12
——
13 13
14 « 14
- B—
—
15 15
16 16
17 3 17
18 18
19 19
20 \ = 20
0 200 400 600 1 2 4
u (kPa) 1c(SBT)
G.W.T. (in-situ): 1.80 m Use fill: Yes
G.W.T. (earthq.): 1.80 m Fill height: 1.00 m
Average results interval: 3 Fill weight: 16.00 kN/m3
Ic cut-off value: 2.60 Trans. detect. applied: No
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT211
Total depth: 17.80 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.40 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.40 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
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Hamilton
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Project: Tramway Rezoning CPT: CPT212
Location: Ruakura Total depth: 16.83 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.00 m Fill height: N/A applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)
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Project: Tramway Rezoning
Location: Ruakura

CPT: CPT213
Total depth: 18.81 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 210 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 210 m Fill height: N/A applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
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Project: Tramway Rezoning
Location: Ruakura

CPT: CPT214
Total depth: 19.93 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.40 m Use fill: Yes
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.40 m Fill height: 1.00 m
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes
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Project: Tramway Rezoning
Location: Ruakura

CPT: CPT215
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.90 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.90 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Project: Tramway Rezoning
Location: Ruakura

CPT: CPT216
Total depth: 16.96 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.50 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.50 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMWGeosclences

Project:
Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

Tramway Rezoning

CPT: CPT217
Total depth: 7.82 m
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT218
Total depth: 19.93 m
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT219
Total depth: 19.93 m

Depth (m)
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: CPT220
Total depth: 18.52 m
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Poaints to test: Based on Ic value  Average results interval: Fill weight: N/A
Earthquake magnitude M,,: 5.90 Ic cut-off value: Trans. detect. applied: No
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT221
Total depth: 16.76 m
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Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT222
Total depth: 8.17 m
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Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT223
Total depth: 19.93 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.80 m Use fill: Yes
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.80 m Fill height: 1.00 m
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT224
Total depth: 19.93 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 250 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.50m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

2

Depth (m)

10

11

12

13

14

15

16

17

18

19

20

Vertical settlements

FILL

/7

g

5
Settlement (cm)

10

CLiq v.3.4.1.4 - CPTU data presentation & interpretation software - Report created on: 23/05/2022, 7:04:36 AM
Project file: C:\Users\DavidM\CMW Geosciences Pty Ltd\Hamilton Office - HAM2021-0096 TGH Tramway\Office Technical\Liquefaction\David rerun\0.25g Fill.clg

42




Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT225
Total depth: 17.61 m

Cone resistance Pore pressure SBT Plot CRR plot FS Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT227
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot FS Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.20m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.20m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: SCPT22-01
Total depth: 29.95 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.20m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.20m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMWGeosclences

Project: Tramway Rezoning
Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: SCPT22-02
Total depth: 29.92 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.50m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.50 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:

Peak ground acceleration:  0.25
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K, applied:

CRR plot
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Depth (m)

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: SCPT22-03
Total depth: 26.24 m

Cone resistance Pore pressure SBT Plot CRR plot
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qt (MPa) u (kPa) 1c(SBT) CRR & CSR
Analysis method: B&I (2014) G.W.T. (in-situ): 5.50 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 5.50 m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-04
Total depth: 24.93 m

Cone resistance Pore pressure SBT Plot CRR plot FS Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.74m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.74m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-05
Total depth: 24.93 m

Cone resistance Pore pressure CRR plot FS Plot
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety
Analysis method: B&I (2014) G.W.T. (in-situ): 3.94m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.94m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-06
Total depth: 21.84 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 5.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 530 m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-07
Total depth: 24.93 m

Cone resistance Pore pressure SBT Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.10 m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.10 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:

Peak ground acceleration:  0.25
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-08
Total depth: 24.93 m

Cone resistance Pore pressure SBT Plot CRR plot FS Plot
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety
Analysis method: B&I (2014) G.W.T. (in-situ): 3.33m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.33m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

2

© 0 N o o A~ W N B O

=
o

Vertical settlements

FILL

/

yd

2 4
Settlement (cm)

6

CLiq v.3.4.1.4 - CPTU data presentation & interpretation software - Report created on: 23/05/2022, 7:04:44 AM
Project file: C:\Users\DavidM\CMW Geosciences Pty Ltd\Hamilton Office - HAM2021-0096 TGH Tramway\Office Technical\Liquefaction\David rerun\0.25g Fill.clg

62




CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: SCPT22-09
Total depth: 24.92 m

Cone resistance Pore pressure CRR plot FS Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 5.60 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 5.60 m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMWGeosclences

CMW Geosciences
Suite 2, 5 Hill Street

Project: Tramway Rezoning

Location: Ruakura

Hamilton
cmwgeo.com

CPT: SCPT102
Total depth: 21.53 m

Cone resistance

Pore pressure

SBT Plot

CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 4.30 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 4.30 m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: CPT103
Total depth: 34.94 m

Cone resistance Pore pressure CRR plot FS Plot
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety
Analysis method: B&I (2014) G.W.T. (in-situ): 3.90m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.90m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.25 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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0.25g with fill = Index ULS



CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
CMW Geosciences  cMwgeo.com

Project title : Tramway Rezoning
Location : Ruakura

Overall vertical settlements report
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0.19g — Total ULS



Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT201
Total depth: 19.81 m

Cone resistance Pore pressure SBT Plot CRR plot
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qt (MPa) u (kPa) 1c(SBT) CRR & CSR
Analysis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.30 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT202
Total depth: 19.93 m

Depth (m)

Cone resistance Pore pressure SBT Plot CRR plot FS Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 210 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 210 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

2

Depth (m)

10

11

12

13

14

15

16

17

18

19

20

Vertical settlements

FILL

/

2 4 6
Settlement (cm)

CLiq v.3.4.1.4 - CPTU data presentation & interpretation software - Report created on: 23/05/2022, 7:06:39 AM
Project file: C:\Users\DavidM\CMW Geosciences Pty Ltd\Hamilton Office - HAM2021-0096 TGH Tramway\Office Technical\Liquefaction\David rerun\0.19g fill total.clq




CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Depth (m)

Project: Tramway Rezoning CPT: CPT203
Location: Ruakura Total depth: 19.93 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety Settlement (cm)
Analysis method: B&I (2014) G.W.T. (in-situ): 2.20m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.20m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT204
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.60m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.60 m Fill height:
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied:
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: CPT207
Total depth: 19.08 m

Cone resistance Pore pressure CRR plot
03 03 03
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qt (MPa) u (kPa) 1c(SBT) CRR & CSR
Analysis method: B&I (2014) G.W.T. (in-situ): 2.20m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.20m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT208
Total depth: 19.93 m
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CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT210
Total depth: 19.93 m
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G.W.T. (earthq.): 1.80 m Fill height: 1.00 m
Average results interval: 3 Fill weight: 16.00 kN/m3
Ic cut-off value: 2.60 Trans. detect. applied: No
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT211
Total depth: 17.80 m

Cone resistance Pore pressure SBT Plot CRR plot FS Plot
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety
Analysis method: B&I (2014) G.W.T. (in-situ): 1.40 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.40 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning CPT: CPT212
Location: Ruakura Total depth: 16.83 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety Settlement (cm)
Analysis method: B&I (2014) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.00 m Fill height: N/A applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: CPT213
Total depth: 18.81 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 210 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 210 m Fill height: N/A applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT214
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
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Fines correction method: B&I (2014) G.W.T. (earthq.): 1.40 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT215
Total depth: 19.93 m
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Fines correction method: B&I (2014) G.W.T. (earthq.): 1.90 m Fill height: 1.00 m
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes
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Depth (m)

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT216
Total depth: 16.96 m
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Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT217
Total depth: 7.82 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.80 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.80 m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT218
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
—Ie = _—
0 °T O FILL P
_ b
1 A 1
Insitu a
2 2 -
3 3 3
4 4 =
——
5 5 =
_—
C
6 61 I
—
' ' g
8 8 —
~—~ ~—~ ~—~ ~—~
o <;, e %71 £ e ° £ =
N—r N—r N—r N—r
10 = 10} = = 10 £ 2.
o o o o
2 ) ) ) ) 4
11 e uq, e e n e 2
12 12 & 2
M
13 o 13- & 13
14 14
15 15
(__3--
16 } 16 q
17 17
18- 18
-
19 19 m? 19 V,-
20 S- 20 T 20 T T T
0 5 10 15 0 1,000 2,000 0 0.2 0.4 0.6 0 0.5 1 1.5
gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety
Analysis method: B&I (2014) G.W.T. (in-situ): 1.10 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.10 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT219
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)
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CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: CPT220
Total depth: 18.52 m
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Fines correction method: B&I (2014) G.W.T. (earthq.): Fill height: N/A
Poaints to test: Based on Ic value  Average results interval: Fill weight: N/A
Earthquake magnitude M,,: 5.90 Ic cut-off value: Trans. detect. applied: No
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes
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Depth (m)
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Project:
Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

Tramway Rezoning

CPT: CPT221
Total depth: 16.76 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT222
Total depth: 8.17 m
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Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied:
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
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Project: Tramway Rezoning
Location: Ruakura

CPT: CPT223
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.80 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.80 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
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Project: Tramway Rezoning
Location: Ruakura

CPT: CPT224
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 250 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.50m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
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Project: Tramway Rezoning CPT: CPT225
Location: Ruakura Total depth: 17.61 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT227
Total depth: 19.93 m

Depth (m)

Cone resistance Pore pressure SBT Plot CRR plot
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qt (MPa) u (kPa) 1c(SBT) CRR & CSR
Analysis method: B&I (2014) G.W.T. (in-situ): 2.20m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.20m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: SCPT22-01
Total depth: 29.95 m

Cone resistance Pore pressure SBT Plot CRR plot
09 0 0 FILL]
1 1 1
2 2 2 é = 4
3 s A 4 3 3
2 Insitu 2 2-
° > ° —_—
6 6 6
7 7 FAm B
8 8 8
9 9 [ R .
10 10
11 11
12 12
13 \ " —_ 13
15 = 15 = = 154
o o o
16 8 16 8 8 16
17 17
18 - 184 ——
19 19 e
20 20
21 21
22 22
23 23
24 -\:3 24
25 \ 25
26 \ """"""""" 26
27 \ 27
284 28
29 'a=r 297 !
———| 30 | | 30 : | i .
0 10 20 30 0 500 1,000 0 0.2 0.4 0.6
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.20m Use fill: Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.20m Fill height: applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: MSF method: Method based
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CMWGeosclences

Project:
Location: Ruakura

Tramway Rezoning

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: SCPT22-02
Total depth: 29.92 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.50m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.50 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied:
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning CPT: SCPT22-03
Location: Ruakura Total depth: 26.24 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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Analysis method: B&I (2014) G.W.T. (in-situ): 5.50 m Use fill: Yes Clay like behavior

Fines correction method: B&I (2014) G.W.T. (earthq.): 5.50 m Fill height: 1.00 m applied: .

Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No

Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A

Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-04
Total depth: 24.93 m

Cone resistance Pore pressure SBT Plot CRR plot FS Plot
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety
Analysis method: B&I (2014) G.W.T. (in-situ): 2.74m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.74m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-05
Total depth: 24.93 m

Cone resistance Pore pressure CRR plot FS Plot
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety
Analysis method: B&I (2014) G.W.T. (in-situ): 3.94m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.94m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-06
Total depth: 21.84 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 5.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 530 m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-07
Total depth: 24.93 m

Cone resistance Pore pressure SBT Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.10 m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.10 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:

Peak ground acceleration:  0.19
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-08
Total depth: 24.93 m

Cone resistance Pore pressure SBT Plot CRR plot FS Plot
0 ‘*!\L 0 [ 0 -: """"""""" 0 FILL 0
1 1 1 1 1
2] i_ P 2 2 2 a4 2
3 2 3 3 3 < During earthg. 3
:E 2 Insitu 2 2 2
5 5 5 ‘E 5
- 6 6 6 s ———— 6
7 7 7 { 7
8 8 8 = 8
e
: 9 9 9 ; 9
10 10 1070
~11 ~11 ~119 =
£
N—r N—r N—r
=12 =12 = 12
13 13 13
o o o
14 14 14
15 15 15
16 i 16 16
17 17 17
18 T 18 18
19 19 19
20 20 20
21 < 21 21
22 22 22
23—~~~5 23 23 23
24 =y 24+ 24 ”
25 \? 25 -C Pl 25
0 5 10 15 0 1,000 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5
gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety
Analysis method: B&I (2014) G.W.T. (in-situ): 3.33m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.33m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-09
Total depth: 24.92 m

Cone resistance

Pore pressure
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Analysis method: B&I (2014) G.W.T. (in-situ): 5.60 m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 5.60 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied:
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Depth (m)

CMWGeosclences

Project:

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street

Tramway Rezoning

Hamilton
cmwgeo.com

CPT: SCPT102
Total depth: 21.53 m

Cone resistance

Pore pressure

SBT Plot

CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 4.30 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 4.30 m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMWGeosclences

Project:
Location: Ruakura

Tramway Rezoning

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT103
Total depth: 34.94 m
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0.19g — Index ULS



CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
CMW Geosciences  cMwgeo.com

Project title : Tramway Rezoning
Location : Ruakura

Overall vertical settlements report
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0.15g — Total ULS



CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT201
Total depth: 19.81 m

Depth (m)

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.30 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.30 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT202
Total depth: 19.93 m

Depth (m)

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 210 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 210 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Depth (m)

Project: Tramway Rezoning CPT: CPT203
Location: Ruakura Total depth: 19.93 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.20m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.20m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT204
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot
0 —? ———— 0¥
11% 1
2 2
A 4
3 3 I nsitu
»
4 4
1= T
6 6
7 \?, 7
8 ,—’ 8
~ 9 ~ ~
£ £ £
= { = =
< 10 K= K=
e e e
o o o
) t ) )
o 4 o o
12
13
14
15
16
17
18
19 19
20 20 T
0 5 10 15 20 0 1,000 2,000
qt (MPa) u (kPa) Ic(SBT)
Analysis method: B&I (2014) G.W.T. (in-situ): 2.60m Use fill: Yes
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.60 m Fill height: 1.00 m
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: CPT207
Total depth: 19.08 m

Cone resistance Pore pressure CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.20m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.20m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT208
Total depth: 19.93 m
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT210
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.80 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.80 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning CPT: CPT211
Location: Ruakura Total depth: 17.80 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety Settlement (cm)
Analysis method: B&I (2014) G.W.T. (in-situ): 1.40 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.40 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning CPT: CPT212
Location: Ruakura Total depth: 16.83 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.00 m Fill height: N/A applied: .
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: CPT213
Total depth: 18.81 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 210 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 210 m Fill height: N/A applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT214
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.40 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.40 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Depth (m)

Project: Tramway Rezoning CPT: CPT215
Location: Ruakura Total depth: 19.93 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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gt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety Settlement (cm)
Analysis method: B&I (2014) G.W.T. (in-situ): 1.90 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.90 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT216
Total depth: 16.96 m
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CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT217
Total depth: 7.82 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.80 m
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.80 m
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Depth (m)

Project: Tramway Rezoning CPT: CPT218
Location: Ruakura Total depth: 19.93 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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Analysis method: B&I (2014) G.W.T. (in-situ): 1.10 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.10 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT219
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: CPT220
Total depth: 18.52 m
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Analysis method: B&I (2014) G.W.T. (in-situ): No
Fines correction method: B&I (2014) G.W.T. (earthq.): Fill height: N/A
Poaints to test: Based on Ic value  Average results interval: Fill weight: N/A
Earthquake magnitude M,,: 5.90 Ic cut-off value: Trans. detect. applied: No
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT221
Total depth: 16.76 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT222
Total depth: 8.17 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.80 m
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.80 m
Points to test: Based on Ic value  Average results interval: 3
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT223
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
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qt (MPa) u (kPa) Ic(SBT) CRR & CSR
Analysis method: B&I (2014) G.W.T. (in-situ): 1.80 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.80 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT224
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 250 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.50m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning CPT: CPT225
Location: Ruakura Total depth: 17.61 m
Cone resistance Pore pressure SBT Plot CRR plot FS Plot Vertical settlements
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qt (MPa) u (kPa) 1c(SBT) CRR & CSR Factor of safety Settlement (cm)
Analysis method: B&I (2014) G.W.T. (in-situ): 2.00 m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00 m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: CPT227
Total depth: 19.93 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.20m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.20m Fill height: 1.00 m applied: .
Poaints to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosclences

Project: Tramway Rezoning

Location: Ruakura

CPT: SCPT22-01
Total depth: 29.95 m

Cone resistance Pore pressure SBT Plot CRR plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.20m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.20m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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Depth (m)

CMWGeosclences

Project:
Location: Ruakura

Tramway Rezoning

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: SCPT22-02
Total depth: 29.92 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.50m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.50 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied:
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Depth (m)

CMWGeosclences

Project:

Location: Ruakura

CMW Geosciences
Suite 2, 5 Hill Street

Tramway Rezoning

Hamilton
cmwgeo.com

CPT: SCPT22-03
Total depth: 26.24 m

Cone resistance

Pore pressure

0 —? 0

1 g 1

" =

3 3

4 4 i

5 5 Fd v

6 % 6 i Insitu

7 7 :

! =+
8 8
[ v
9 9 i
10 10
11 11
12 T 12
N—r
>
13 -g_ 13
[7) | -
14 ;14 3 E
15 15 =
16 S —_— 16
17 17°
I —
18 18
194 19]—‘
20 20]
214 21] f
22 22
23 23:|
24 24
25 25
26 26
10 20 30 0 1,000 2,000 3,000
gt (MPa) u (kPa)

Analysis method: B&I (2014) G.W.T. (in-situ): 5.50 m
Fines correction method: B&I (2014) G.W.T. (earthq.): 5.50 m
Points to test: Based on Ic value  Average results interval: 3
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-04
Total depth: 24.93 m

Cone resistance Pore pressure SBT Plot CRR plot FS Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 2.74m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.74m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-05
Total depth: 24.93 m

Cone resistance Pore pressure CRR plot FS Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.94m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.94m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based

2

© 0 N o o A~ W N B O

=
o

Vertical settlements

0

FILL
—
-
0.2 0.4 0.6 0.8

Settlement (cm)

CLiq v.3.4.1.4 - CPTU data presentation & interpretation software - Report created on: 23/05/2022, 7:08:42 AM
Project file: C:\Users\DavidM\CMW Geosciences Pty Ltd\Hamilton Office - HAM2021-0096 TGH Tramway\Office Technical\Liquefaction\David rerun\0.14g total.clq

56



Depth (m)

CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-06
Total depth: 21.84 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 5.30 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 530 m Fill height: N/A applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-07
Total depth: 24.93 m

Cone resistance Pore pressure SBT Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 0.10 m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.10 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied:

Peak ground acceleration:  0.14

Unit weight calculation:
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-08
Total depth: 24.93 m

Cone resistance Pore pressure SBT Plot CRR plot FS Plot
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Analysis method: B&I (2014) G.W.T. (in-situ): 3.33m Use fill: Yes Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.33m Fill height: 1.00 m applied: .
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3  Limit depth applied: No
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method based
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CMW Geosciences
Suite 2, 5 Hill Street

Hamilton
cMw Geosciences ~ ¢mwgeo.com

Project: Tramway Rezoning
Location: Ruakura

CPT: SCPT22-09
Total depth: 24.92 m
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Analysis method: B&I (2014) G.W.T. (in-situ): 5.60 m Use fill:
Fines correction method: B&I (2014) G.W.T. (earthq.): 5.60 m Fill height:
Points to test: Based on Ic value  Average results interval: 3 Fill weight:
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Depth (m)

CMWGeosclences

CMW Geosciences
Suite 2, 5 Hill Street

Project: Tramway Rezoning

Location: Ruakura

Hamilton
cmwgeo.com

CPT: SCPT102
Total depth: 21.53 m
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Fines correction method: B&I (2014) G.W.T. (earthq.): 4.30 m Fill height: 1.00 m
Points to test: Based on Ic value  Average results interval: 3 Fill weight: 16.00 kN/m3
Earthquake magnitude M,,: 5.90 Ic cut-off value: 2.60 Trans. detect. applied: No
Peak ground acceleration:  0.14 Unit weight calculation: ~ Based on SBT K, applied: Yes
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Depth (m)

CMWGeosclences

Project:
Location: Ruakura

Tramway Rezoning

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT103
Total depth: 34.94 m
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Suite 2, 5 Hill Street

Hamilton
cmwgeo.com
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Appendix D: Slope Stability Assessment
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Appendix E: Settlement Assessment



CMW:

Project:

eosciences

Tramway Rezoning

Location: Ruakura, Hamilton

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: CPT221

Total depth: 16.76 m, Date: 27/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt
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Settlements calculation according to theory of elasticity”
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= Yield Stress
= Eff. Stress
= Final Stress
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Depth (m)

= End of Primary
= Overall

Calculation properties

4750.38427
Stress (kPa)

T T T
1 2 3

Settlement (cm)

Footing type: Rectangular

Footing width: 100.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)
Embedment depth: 0.00 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: No
Time period for primary consolidation: N/A
Time period for second. settlements: N/A

* Primary settlement calculation is performed
according to the following formula:

A
S= ZLAZ
MCPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(tlt,)

where t; is the duration of primary consolidation
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CMW Geosciences
Suite 2, 5 Hill Street

CMW Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: CPT222

Total depth: 8.17 m, Date: 27/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”
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i Embedment depth: 0.00 (m)
Footing is rigid: No
27 Remove excavation load: No
Apply 20% rule: No
i Calculate secondary settlements: No
P 5 Time period for primary consolidation: N/A
4 Time period for second. settlements: N/A
1
£
S 44 * Primary settlement calculation is performed
% according to the following formula:
a A
A
5 S= ZLAZ
i M CPT
* Secondary (creep) settlement calculation is
6 performed according to the following formula:
-
S=C,-Az-log(t/t,)
7 where t; is the duration of primary consolidation
8 -
T T T
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosciences

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT223

Total depth: 19.93 m, Date: 27/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

Depth (m)

194

20

Yield Stress

Cumulative settlement

0 A 0 A > 0 A :
i i i = Yield Stress i = End of Primary Calculation properties
1 1 4 1 4 ¢ = Eff. Stress 1 = Overall
1 1 1 — Final Stress 1 Footing type: Rectangular
2 2 2+ 2+ Footing width: 100.00 (m)
] 1 1 1 L/B: 1.0
3 3 3 3 )
] ] ] ] Footing pressure: 36.00 (kPa)
4 - 4 - 4 - 4 - Embedment depth: 0.00 (m)
E E E E Footing is rigid: No
5 57 57 57 Remove excavation load: No
i i i i . )
6 6 | 6 Apply 20% rule: No
] ] i i Calculate secondary settlements: No
7 4 7 4 7 4 7 4 Time period for primary consolidation: N/A
E E b b Time period for second. settlements: N/A
8 8 8 8
~ ~
9+ = 9+ - 9+ ( = 9+
. N . s} . N - . . . .
104 S 104 % 10+ S 10 Prlm':_lry settlement ca_lculatlon is performed
] % i o) i % i according to the following formula:
11 0 114 11 0 114
12 12 12 12 AO—\,
] ] ] ] S=) —Az
13 4 13 4 13 13 4 MCPT
144 144 14 - 14 - * Secondary (creep) settlement calculation is
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosciences

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT224

Total depth: 19.93 m, Date: 24/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

Yield Stress

Cumulative settlement

0 A 0 A 0 it 0 A -
i i i N\ = Yield Stress i = End of Primary Calculation properties
1 1 4 1 4 = Eff. Stress 1 = Overall
1 1 — Final Stress 1 Footing type: Rectangular
2 2 2+ Footing width: 100.00 (m)
] 1 1 L/B: 1.0
34 34 3 )
] ] ] Footing pressure: 36.00 (kPa)
4 - 4 - 4 - Embedment depth: 0.00 (m)
E E E Footing is rigid: No
5 57 57 Remove excavation load: No
6 ] 6 ] 6 ] Apply 20% rule: No
] ] i Calculate secondary settlements: No
7 4 7 4 7 4 Time period for primary consolidation: N/A
E E b Time period for second. settlements: N/A
8 8 8
~ ~ ~
9 9 9
£ 7] £ 7] £ 7] _ N
S 104 S 104 S 10 Prlme_lry settlement ca_lculatlon is performed
% i % i % i ) according to the following formula:
0 114 0 114 0 114
124 124 124 Ao v
] ] ] S=) —Az
13 4 13 4 13 4 M CPT
14 - 14 - 14 - * Secondary (creep) settlement calculation is
E e e performed according to the following formula:
15 15 15
16 16 16 S—CQ-AZ-|Og('[/tp)
17+ 17+ 174 where t, is the duration of primary consolidation
18 18 - 18
19 4 19 4 19 4
20 20 T T 20 T T T
0 22.8037982899231 122.80379. 1784.14011 0 2 4 6

Tip resistance (MPa)

M(CPT) (MPa)

Stress (kPa)

Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 12:25:24 PM
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CMW Geosciences
Suite 2, 5 Hill Street

CMW Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: CPT225

Total depth: 17.61 m, Date: 24/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

0 0
0.5 0.5
1] 1]
1.5 1.5
2] 2]
2.5 2.5
3 3
3.5 3.5
4—- 4—_
4.5 4.5
5] 5]
5.5 5.5
6 6
6.5 6.5
7] 7]
7.5 7.5
~ 1 ~ 1
E 87 g 8
~ 8.5 ~ 8.5
S o] S o]
% 9.5 % 9.5
8 101 8 101
10.5 10.5
114 114
11.5 11.5
12 12
12.5 12.5
13—_ 13—_
13.5] 13.5]
14 14
14.5 14.5
15 15
15.5 15.5
16 16
16.5 16.5
17 17
17.5 : | 17.5 | :
0 20 71.8429610939014271.84296

Tip resistance (MPa)

M(CPT) (MPa)

Depth

Yield Stress

Cumulative settlement

0 0 -
O'Sji‘ = Yield Stress ] = End of Primary Calculation properties
1] = Eff. Stress 14 = Overall
] = Final Stress i .
15 ] Footing type: Rectangular
2] 24 Footing width: 100.00 (m)
25 ~ — i L/B: 1.0
3 _: - 3 Footing pressure: 36.00 (kPa)
3.5+ E Embedment depth: 0.00 (m)
4 4 Footing is rigid: No
4.5 E Remove excavation load: No
5 1 54 Apply 20% rule: No
5.5 | 1 Calculate secondary settlements: No
6 6 Time period for primary consolidation: N/A
6.5 1 Time period for second. settlements: N/A
7 7
7 5 _- -
T ~
8 4 c 8-
8.5 = . -
~ 4 S * Primary settlement calculation is performed
9 g E % 97 according to the following formula:
B __ D 1
10 - 104
10.5 . Ao v
11 11 S= E —Az
11.5 ] E M CPT
12 12 -
12.5.] * Secondary (creep) settlement calculation is
13 _: 134 performed according to the following formula:
13.5 E
14 144 S=C_ -Az-log(t/t.)
14.5 - a P
15 15+ where t, is the duration of primary consolidation
15.5 1 k
16 7 16 -
16.5 E
17 A 17
17.5 E

4174.49167

Stress (kPa)

Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 12:26:33 PM
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton

CMwlseosciences cmwgeo.com

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT227

Total depth: 19.93 m, Date: 28/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

Yield Stress

Cumulative settlement

0 A 0 A 0 A 0 A :
i i i ‘:_ = Yield Stress i = End of Primary Calculation properties
1 1 4 1 4 - Eff. Stress 1 = Overall
1 1 1 = — Final Stress Footing type: Rectangular
2 A 2 A 2+ Footing width: 100.00 (m)
] 1 1 L/B: 1.0
34 34 34He .
] i i C Footing pressure: 36.00 (kPa)
4 - 4 - 4 - g Embedment depth: 0.00 (m)
E E E Footing is rigid: No
5 57 57 Remove excavation load: No
6 ] 6 ] 6 ] Apply 20% rule: No
] ] i Calculate secondary settlements: No
7 4 7 4 7 4 Time period for primary consolidation: N/A
E E b Time period for second. settlements: N/A
8 8 - 8 -
~ ~ ~
9 9 9 -
E °7 E °7 g ] E | N
S 104 S 104 % 10+ S Prlme_lry settlement ca_lculatlon is performed
% i % i o) i % according to the following formula:
0 114 0 114 11 a
] ] 1 || = A
124 124 124 - o,
] ] ] S= E —Az
13- 13- 13- \Y e
T T T ——— . .
14 - 14 - 14 - * Secondary (creep) settlement calculation is
E E e performed according to the following formula:
15 15 15
-_—
16 16 16 S—CQ-AZ-|Og('[/tp)
174 174 174 where t, is the duration of primary consolidation
18 18 18
19 4 19 4 19 4
20 20 T T 20 T T
38.8175671417386 138.81756 196.383080021334 1196.3830¢

Tip resistance (MPa)

M(CPT) (MPa)

Stress (kPa)

Settlement (cm)

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 12:27:55 PM
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton

CMwGeoscience:; cmwgeo.com

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: SCPT22-01

Total depth: 29.95 m, Date: 23/02/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus
0 0
1] 1]
2] 2]
4—- 4—-
5] 5]
6 6
7] 7]
8 8
94 94
10 10
11 11
12 12
13 13
E 14 E 14
§_15—: §_15—:
o 16 o 16
8471 8471
184 184
19 19
204 204
214 214
22 22
23] 23]
24 24
25 25
26 26
27 27
28] 28
29 ] 29 ]
30 — 30

o

Tip resistance (MPa)

368.51596
M(CPT) (MPa)

Depth

Yield Stress

Cumulative settlement

(1)11 - Eﬁldsfrtézsss (1)_- —gnd of”Primary Calculation properties
] - . ] = Overal

2 — Final Stress 2 Footing type: Rectangular

1F 3 Footing width: 100.00 (m)

4 lt 4 L/B: 1.0

5 | S 5 . Footing pressure: 36.00 (kPa)

6 - 6 - Embedment depth: 0.00 (m)

7] 7] Footing is rigid: No

8 n 8 n Remove excavation load: No

9 ] 9 ] Apply 20% rule: No
10 10 Calculate secondary settlements: No

e e Time period for primary consolidation: N/A
e | = 111 Time period for second. settlements: N/A
124 124
13+ ~ 134
4] E14]
15 é £ 15 ] * Primary settlement calculation is performed
16 % 16 according to the following formula:
17 ] e 17 ]
181 18] Ao,
19 19 S= Z Az
Lo 1< 26 M cpr
21 21 * Secondary (creep) settlement calculation is
22 22 performed according to the following formula:
23 23
24 |lE=— 24 S=C,-Az-log(t/t,)
25 3 25 ]
26 n 26 where t; is the duration of primary consolidation
274 |$ 27
28+ 28 -
29 29
304 ————— 30 , , ,
7623.0460 (] 2 4 6

Stress (kPa)

Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 9:57:18 AM
Project file: C:\Users\DavidM\CMW Geosciences Pty Ltd\Hamilton Office - HAM2021-0096 TGH Tramway\Office Technical\2022 SCPT.cpt



CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosciences

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: SCPT22-02

Total depth: 29.92 m, Date: 28/02/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

0+ 0+
1] 1]
2] 2]
4—- 4—-
5] 5]
6 6
7 7
8 ] 8 ]
94 94
10 104
11 11
12 12
13 13
E 141 E 141
S 15 S 15
o 164 o 164
0171 0171
18] 184
194 194
20 20
21 21
22 22
23] 23]
24—- 24—- -%
25 25] &
26 26 —_—
27 27
28] 28]
29 29
30 : 30 , ,
10 48.44266449107 148.4426€

Tip resistance (MPa)

M(CPT) (MPa)

Depth

Yield Stress

Cumulative settlement

o] e 0 -
= Yield Stress P [ End of Primary Calculation properties

1 ] = Eff. Stress i = Overall
27k — Final Stress 2 Footing type: Rectangular

MW= 37 Footing width: 100.00 (m)
4= 4+ L/B: 1.0
5= 5 - Footing pressure: 36.00 (kPa)
6 6 Embedment depth: 0.00 (m)
7 n 7 n Footing is rigid: No
8 8 Remove excavation load: No

i i o, .
s ll= 9] Apply 20% rule: No

E E Calculate secondary settlements: No
10 10+ . . . -

] i Time period for primary consolidation: N/A
111 111 Time period for second. settlements: N/A
12] E 12]

14 T f— é 14 7]
15 - -— S 15 * Primary settlement calculation is performed

i 2 i ; ; .

16 S 16 according to the following formula:
. D .
17 17
18- 18- S Z Ao VA7
19 19 - M
20 1 = 20 . CPT
21 ——— 21 * Secondary (creep) settlement calculation is
2o n 2o n performed according to the following formula:
23 3 23 ]
5 E—— 251
26 ] 26 ] where t; is the duration of primary consolidation
27 27
28 28
294 — 29 -
30 — 304 . :

3157.7602:
Stress (kPa)

0 2 4
Settlement (cm)

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:04:21 AM
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CMWGeosciences

Project:

Tramway Rezoning

Location: Ruakura, Hamilton

CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CPT: SCPT22-03

Total depth: 26.24 m, Date: 28/02/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Constrained Modulus

10
11
12
13
14

Depth (m)

15
16
17
18
19
20
21
22

23

24+
254
26

Settlements calculation according to theory of elasticity”

Tip resistance (MPa)

M(CPT) (MPa)

Yield Stress

Cumulative settlement

Calculation properties

Stress (kPa)

0 A 0 0 A -
1 ]i = Yield Stress 4 = End of Primary
14 1 % — Eff. Stress 149 | =overal
> > = Final Stress >
i i1 s i
3 34 34
4 4 - 4 -
5 5 5
® ‘Ns ®
7 7 7
- - ‘ -
8 1 8 1 8 1
9+ 9+ 9+
10 10 10
11 11 11
A12- 12- A12-
é i E i “H é i
c 134 Q13+ c 134
s E E P = g
o o) o
o 14 14 o 14
D - - — D 4
15 154 =—, 15
16 16 —_— 16
E E -— E
17 17 17
18 18 18
19+ 19+ = 9 194
i i i
20 20 - — 20+
i i i
21 21 —_— 21
22 22 { 22
23 23 23
24 - 24 - 24 -
25 25 25
26 26 e — 26
T T T T T T
399.57193 629.877295950761 5629.8772¢ 0 2 4 6

Settlement (cm)

Footing type: Rectangular

Footing width: 100.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)
Embedment depth: 0.00 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: No
Time period for primary consolidation: N/A
Time period for second. settlements: N/A

* Primary settlement calculation is performed
according to the following formula:

A
S= ZLAZ
MCPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(tlt,)

where t; is the duration of primary consolidation

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:05:29 AM
Project file: C:\Users\DavidM\CMW Geosciences Pty Ltd\Hamilton Office - HAM2021-0096 TGH Tramway\Office Technical\2022 SCPT.cpt



CMW Geosciences
Suite 2, 5 Hill Street

CMW Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: SCPT22-04

Total depth: 24.93 m, Date: 28/02/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus

Yield Stress

Cumulative settlement

0 0 0 0 -
] i 3]._ = Yield Stress E = End of Primary Calculation properties
14 1 4 1 8= = Eff. Stress 1+ | =oOverall
>4 >4 >4 — Final Stress >4 Footing type: Rectangular
b b b b Footing width: 100.00 (m)
3 3 34k 3
] ] ] ] L/B: 1.0
4 4 aq< 4 Footing pressure: 36.00 (kPa)
5 - 5 - 5 {1t 5 - Embedment depth: 0.00 (m)
6 7] 6 7] 6 7] 6 7] Footing is rigid: No
i i i i Remove excavation load: No
7] 7] 7] 7] Apply 20% rule: No
8 - 8 - 8 - 8 - Calculate secondary settlements: No
9 ] 9 ] 9 ] - 9 ] Time period for primary consolidation: N/A
E E 1= E Time period for second. settlements: N/A
10 10 10 — 10
~ 114 ~ 114 11 ~ 114
g g - g
~ 124 ~ 124 B 12 e ~ 124 oy L
S i S i % i S i Primary settlement calculation is performed
% 134 % 134 N 134 % 131 according to the following formula:
0 144 0 144 1441 0 144
15 15 15 15 AO_V
] ] ] ] S=) —Az
16 16 16 16 M
E E E E E CPT
17 17 17 17 L
i i i i * Secondary (creep) settlement calculation is
18 18 18 18 performed according to the following formula:
19 19 19 19
20 20 20 20 - S—Ca-Az-Iog(t/tp)
21 1 21 1 21 1 214 . . . -
] ] ] ] where t; is the duration of primary consolidation
22 4 22 4 22 4 22 4
234 234 234 234
24 - 24 - 24 - SN 24
25 : : 25 ; : 25 N : 25 ; .
(] 20 92.6390697533529292.63906' 717.783013478956 5717.78301 (] 2 4
Tip resistance (MPa) M(CPT) (MPa) Stress (kPa) Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:07:38 AM
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton

CMwGeoscience:; cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: SCPT22-05

Total depth: 24.93 m, Date: 24/02/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

0 0
14 14
2 - 2 -
3 3
4 4 -
5+ 5+
6 - 6 -
7 7
8 8
9 9
10 - 10 -

~ 11 - ~ 114

S - S -

~ 124 ~12

c ] c i

= =

o 13- o

%) ] %)

[a) [a)

144

13

14
154 154
16 16
174 174
18- 18-
19 19
20- 20-
21 21
22 22
23 23
24—- 24—_
25 25

Tip resistance (MPa)

164.34645
M(CPT) (MPa)

Depth

Yield Stress

Cumulative settlement

o 0 _
E N = Yield Stress e = End of Primary Calculation properties
148 o = Eff. Stress 1+ |[=oOveral
> 4% = — Final Stress >4 Footing type: Rectangular
3 b 3 b Footing width: 100.00 (m)
] ] L/B: 1.0
4 4 Footing pressure: 36.00 (kPa)
5 - 5 - Embedment depth: 0.00 (m)
6 ] 6 ] Footing is rigid: No
i i Remove excavation load: No
7] 7] Apply 20% rule: No
8 - 8 - Calculate secondary settlements: No
9 ] 9 ] Time period for primary consolidation: N/A
E E Time period for second. settlements: N/A
10 10
11 fg 11
124 ~ 124 .o .
i S i Primary settlement calculation is performed
134 % 134 according to the following formula:
14 0O 14
] ] S= E —Az
16 16
b E M CPT
17 17 L
i i * Secondary (creep) settlement calculation is
18 18 performed according to the following formula:
19+ 19+
20 20 S :CQ-AZ-|Og(t/tp)
21 1 21 1 . . . -
] ] where t; is the duration of primary consolidation
22 4 22 4
234 234
24+ 24+
25 25 ; ; ;
1959.8798¢ (] 2 4 6

Stress (kPa)

Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:07:21 AM
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CMW Geosciences
Suite 2, 5 Hill Street

CMW Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: SCPT22-06

Total depth: 21.84 m, Date: 28/02/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

Yield Stress

Cumulative settlement

Depth (m)

10

11

12

13

14

15

16

17

18

19

20

21

= End of Primary
= Overall

Calculation properties

0 0 0
4 4 = Yield Stress
1 4 1 4 1 ‘f‘ = Eff. Stress
4 4 = Final Stress
2 2 2
3 - 3 - 3
4 4 4
5 5 5
6 } 6 6
7 7 7
8 - 8 - 8
9 - 9 - 9
~ T ~ T
£ 104 £ 104 10
N ] < ] s
S 114 S 114 211
5 5 :
a 12+ A 124 12
134 134 13 .E
14 14 14
15 15 15
16 - 16 - 16
17 17 17
18 18— 18
194 194 19
20+ 204 20
214 214 21
T T T T
0] 80.1619650330481 280.161964.6376833798859 2074.6376¢

Tip resistance (MPa)

M(CPT) (MPa)

Stress (kPa)

T T
0 2 4

Settlement (cm)

Footing type: Rectangular

Footing width: 100.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)
Embedment depth: 2.50 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: No
Time period for primary consolidation: N/A
Time period for second. settlements: N/A

* Primary settlement calculation is performed
according to the following formula:

A
S= ZLAZ
MCPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(tlt,)

where t; is the duration of primary consolidation

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:12:53 AM
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWGeosciences

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: SCPT22-07

Total depth: 24.93 m, Date: 25/02/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus

0 0
1_- 1_-
4—- 4—-
5] 5]
6 6
7 7
8] 8]
9] 9]
10 10

All—- All—-

£ ] £ ]

512—_ 512—_

5] & ']

O 14 O 14
154 154
16 16
174 174
18] 18
19 19
20- 20-
21 21
22 22
23 23
24—- 24—_
25 25 .

T
53.7378508612936  253.73785
M(CPT) (MPa)

T
20
Tip resistance (MPa)

c
=
Q
[
[a)

Yield Stress

Cumulative settlement

O — -
E = Yield Stress 3 - = End of Primary Calculation properties
1 = Eff. Stress 1 = Overall
] = Final Stress 4 Footi .
2 1 ooting type: Rectangular
3 ] 5 Footing width: 100.00 (m)
i b L/B: 1.0
4 N 6 7] Footing pressure: 20.00 (kPa)
5 - 7 Embedment depth: 2.50 (m)
6 | Kt 1 Footing is rigid: No
i / 8 7] Remove excavation load: No
7] 9 4 Apply 20% rule: No
8 - L 10 1 Calculate secondary settlements: No
9 ] __ Time period for primary consolidation: N/A
e ‘J 114 Time period for second. settlements: N/A
10 E
¢ 124
11§ ~ 4
12 ] é 13 4
i S b * Primary settlement calculation is performed
134 % 14 __ according to the following formula:
14 _- 0 154
15 16 S_Z AO_V A7
16 17
E i M CPT
17 S
i % 18+ * Secondary (creep) settlement calculation is
18 < — 194 performed according to the following formula:
19 b
i 204 —
20 ] S=C,-Az-log(t/t,)
o p
. 2 1
214 i : ) ! s
] o where t, is the duration of primary consolidation
22 ] 224 P
234 - - 234
i e i
24 H —— 24+
25 T = T 25 T T T
1116.74647050853 6116.7464° 0 0.5 1 1.5

Stress (kPa)

Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:12:28 AM
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CMW Geosciences

° ‘\\ Suite 2, 5 Hill Street
CMW k’ Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: SCPT22-08

Total depth: 24.93 m, Date: 24/02/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

0 0
14 14
2 1 2 1
3+ 3+
4 4 -
5 5
6 6
7 4 7 4
8 8
9 9
10 10
~ 11 - ~ 114
S 4 S 1
~ 124 ~ 124
e - e i
= =
Q 13 Q 13
© J [ J
0O 14 0O 14
15 - 15 -
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 23
244 244
25 25
0

Tip resistance (MPa)

172.94807.
M(CPT) (MPa)

Depth

Yield Stress

Cumulative settlement

(] 0+
—-Ii = Yield Stress e = End of Primary Calculation properties
14 = Eff. Stress 1+ | =oOverall
1F . = Final Stress ] Footi ‘R I
2 2 ooting type: Rectangular
3 3 b Footing width: 100.00 (m)
] ] L/B: 1.0
4 4 Footing pressure: 36.00 (kPa)
5 - 5 - Embedment depth: 0.00 (m)
6 ] 6 ] Footing is rigid: No
i i Remove excavation load: No
7] 7] Apply 20% rule: No
8 - 8 - Calculate secondary settlements: No
9 ] 9 ] Time period for primary consolidation: N/A
E E Time period for second. settlements: N/A
10 10
11 ~ 114
i é i
121 s 121 * Primary settlement calculation is performed
134 % 134 according to the following formula:
14 0O 14
151} 15 Ao v
] E ] S= E —Az
16 16
1= E M CPT
17 17 L
i i * Secondary (creep) settlement calculation is
18 18 performed according to the following formula:
19+ 19+
20 ':1 20 S :CQ-AZ-|Og(t/tp)
21+ L 214 : . . idati
i -é i where t; is the duration of primary consolidation
22 4 < 22 4
234 234
24+ 24+
25 == 25 ;
3986.9093¢ (] 4

Stress (kPa)

Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:12:05 AM
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton

CMwlseosciences cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: SCPT22-09

Total depth: 24.92 m, Date: 28/02/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

0 0
1+ 1+
2+ 2+
3 3
4 4 -
5 - 5 -
6 - 6 -
7 - 7 -
8 8
9 9
10+ 10+
~ 11 - ~ 114
S 4 S 4
~ 124 ~ 124
- | < J
= =
Q 13 Q 13
© ] [ J
O 144 O 144
15 15
16 - 16 -
17+ 17+
18+ 18+
19 - 19+
20+ 20+
21+ 21+
22+ 22+
23+ 23+
244 244
25 : 25
20

Tip resistance (MPa)

337.82590
M(CPT) (MPa)

Depth

Yield Stress

Cumulative settlement

0+ 2 4
E = Yield Stress e = End of Primary Calculation properties
14 = Eff. Stress 3 - = Ov erall
R - Fi i
>4l Final Stress 4 Footing type: Rectangular
» i Footing width: 100.00 (m)
34l ~
| I 57 L/B: 1.0
4 f- 6 Footing pressure: 20.00 (kPa)
5 - E Embedment depth: 2.00 (m)
6 1 7 7] Footing is rigid: No
i 8 Remove excavation load: No
7] 1 Apply 20% rule: No
8 - 9 __ Calculate secondary settlements: No
9 ] 10— Time period for primary consolidation: N/A
E ] Time period for second. settlements: N/A
11
10 i
114 ,g 12 -
1 - < 13 . -
12 ] S i * Primary settlement calculation is performed
134 % 14 according to the following formula:
i . 2 i
14 15+ A
15 - 16 S= Z LAZ
1] - 171 M cpr
17+ . 1 Lo
i — 18 * Secondary (creep) settlement calculation is
18 = 10 1 performed according to the following formula:
19 4 4
R 20 _
20 ] S=C_-Az-log(t/t))
i - 21 4 o p
21 ] rk—
4 — 22 _' where t is the duration of primary consolidation
22 4 ]
23 231
24 24+
25 25 T T T
9029.8589¢( (] 0.5 1 1.5

Stress (kPa)

Settlement (cm)
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton

cMwlseosciencte:; cmwgeo.com

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT201

Total depth: 19.81 m, Date: 27/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

Depth (m)
Depth (m)

7 7
8 s
9—- g_-
10- 10-
11—- 11—-
12—- 12_-
13- 13-
14—- 14—-
15—- 15—-
16- 16-
17—- 17_-
18- 18-
19- 19-

T
(] 35.2059791861805

Tip resistance (MPa)

M(CPT) (MPa)

12

13

14

15

16

17

18

19

T
235.20597 874.124790509269

Yield Stress

Cumulative settlement

O —

= Yield Stress i = End of Primary Calculation properties

= Eff. Stress 1 = Overall

— Final Stress 1 Footing type: Rectangular

2+ Footing width: 100.00 (m)
1 3 1 L/B: 1.0
1 ] Footing pressure: 36.00 (kPa)
. 4 - Embedment depth: 0.00 (m)
1K 1 Footing is rigid: No
] 5 Remove excavation load: No
1 6 1 Apply 20% rule: No
] ] Calculate secondary settlements: No
1% . 7 Time period for primary consolidation: N/A
1l - E Time period for second. settlements: N/A
- 8
- L -
~

- c 9 -
i - i
i S 104 * Primary settlement calculation is performed
_ r % _ according to the following formula:
. 0 114
] ] Ao
- 124 v
] ] S= E —AZ
1p 13- Mpr
__ 14 __ * Secondary (creep) settlement calculation is
] ] performed according to the following formula:
- 1 5 -
] 164 S=C,-Az-log(t/t,)
-1 L 174 where t; is the duration of primary consolidation
i < i
- 1 8 -
- 1 9 -

T = T T T T

5874.1247¢ 0 5 10 15 20

Stress (kPa)

Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:16:38 AM
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CMW Geosciences

° ‘\\ Suite 2, 5 Hill Street
CMW k’ Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT202

Total depth: 19.93 m, Date: 28/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0+ 0+ 0+ 0+
i i _“ ? = Yield Stress i = End of Primary Calculation properties
1 4 1 4 1 4 L = Eff. Stress 1 = Overall
1 1 1ll . — Final Stress 1 Footing type: Rectangular
2+ 2+ 2+ 2+ Footing width: 100.00 (m)
1 1 1 1 L/B: 1.0
34 34 34 34 .
] ] ] ] Footing pressure: 36.00 (kPa)
4 - 4 - 4 - 4 - Embedment depth: 0.00 (m)
E E E E Footing is rigid: No
5 5 5 5 Remove excavation load: No
i i i i . )
6 6 6 6 Apply 20% rule: No
1 1 1 1 Calculate secondary settlements: No
7 - 7 - 7 - 7 - Time period for primary consolidation: N/A
b b b b Time period for second. settlements: N/A
8 + 8 + 8 H 8 +
~ ~ ~
9+ 9+ 9+ 9+
E ] E ] s {1 - £ ] | -
S 10 S 10 % 10+ S 10 Prlm':_lry settlement ca_lculatlon is performed
% i % i o) i % i according to the following formula:
0 114 0 114 11 0 114
12 12 12 12 AO_\,
] ] ]9 - ] S=) —Az
13 13 13—C  p—— 13 MCPT
14 - 14 - 14 - | 14 - * Secondary (creep) settlement calculation is
e e e e performed according to the following formula:
15 15 15 15
16 16 16 - 16 S—CQ-AZ-|Og('[/tp)
174 174 174 174 where t, is the duration of primary consolidation
18 18 18 18
19 4 19 4 19 4 19 4
20 ; 20 . . 20 . T 20 ; ; ;
10 21.9173953035146 12191739 455.679934475829 1455.6799:% 0 2 4 6
Tip resistance (MPa) M(CPT) (MPa) Stress (kPa) Settlement (cm)
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Project file: C:\Users\DavidM\CMW Geosciences Pty Ltd\Hamilton Office - HAM2021-0096 TGH Tramway\Office Technica\T+T CPTs.cpt



CMW Geosciences
Suite 2, 5 Hill Street
Hamilton

CMwlseosciences cmwgeo.com

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT203

Total depth: 19.93 m, Date: 28/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

Yield Stress

Cumulative settlement

0 A 0 A 0 0 A
] ] —_I_L = Yield Stress i = End of Primary Calculation properties
1 1 4 1 4 - = Eff. Stress 1 = Overall
1 1 1 — Final Stress Footing type: Rectangular
2 A 2 A 2+ Footing width: 100.00 (m)
] 1 1 L/B: 1.0
3 3 34 )
] ] ] Footing pressure: 36.00 (kPa)
4 - 4 - 4 - Embedment depth: 0.00 (m)
E E E Footing is rigid: No
5 57 57 Remove excavation load: No
i i i Apply 20% rule: N
6 6 6 E__ pply 6 rule: No
] ] i Calculate secondary settlements: No
7 4 7 4 7 4 Time period for primary consolidation: N/A
E E b Time period for second. settlements: N/A
8 8 - 8 -
~ ~ ~
9 9 9 -
£ 7] £ 7] g ] £
S 104 S 104 % 10 4 || e S * Primary settlement calculation is performed
% i % i o) i % according to the following formula:
0 114 0 114 11 —— a
124 124 124 Ao v
] ] ] S= E —Az
13- 13- 13- - \Y e
14 - 14 - 14 - * Secondary (creep) settlement calculation is
E E e E—— performed according to the following formula:
15 15 15
16 16 16 - S—CQ-AZ-|Og('[/tp)
174 174 174 where t, is the duration of primary consolidation
18 18 18
19 4 19 4 19 4
20 20 T 20 —_— 20

Tip resistance (MPa)

T
33.9298531474715 133.92985

M(CPT) (MPa)

1889.6570¢
Stress (kPa)

T T
1 2

Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:20:16 AM
Project file: C:\Users\DavidM\CMW Geosciences Pty Ltd\Hamilton Office - HAM2021-0096 TGH Tramway\Office Technica\T+T CPTs.cpt



CMW Geosciences
Suite 2, 5 Hill Street
Hamilton

cMWGeosciences cmwgeo.com

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT204

Total depth: 19.93 m, Date: 28/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

Yield Stress

Cumulative settlement

0 A 0 A 0 it 0 A :
i { i )| = Yield Stress i = End of Primary Calculation properties
- - - = Eff. Stress - = Overall
1 1 1 1
_ _ _ ‘i = Final Stress : .
Footing type: Rectangular
2+ 2+ 2+ Footing width: 100.00 (m)
1 1 1 L/B: 1.0
3 3 34 .
] ] ] Footing pressure: 36.00 (kPa)
4 - 4 - 4 - Embedment depth: 0.00 (m)
E E E Footing is rigid: No
5 5 5 Remove excavation load: No
i i i . )
6 6 6 4 [l —— Apply 20% rule: No
1 1 1 Calculate secondary settlements: No
7 4 7 4 7 4 Time period for primary consolidation: N/A
b b b Time period for second. settlements: N/A
8 8 8
~ 1 ~ I I — ~
9 9 9
£ 7] £ 7] s = £
S 10 S 10 % 10+ S * Primary settlement calculation is performed
% i % i o) i % according to the following formula:
0 114 0 114 11 a
124 124 124 || = — Ao v
] ] 1 =< S=) —Az
13 4 13 4 13 M CPT
14 - 14 - 14 - ‘; * Secondary (creep) settlement calculation is
e e e performed according to the following formula:
15 15 15
16 16 16 S—CQ-AZ-|Og('[/tp)
174 174 174 where t, is the duration of primary consolidation
18 18 18
19 4 19 4 19 4 ;
20 T T 20 T T 20 20 T T
0 20 20.9723738397355 120.97237 1767.4800: 0 2 4

Tip resistance (MPa)

M(CPT) (MPa)

Stress (kPa)

Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:21:22 AM
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CMW Geosciences

"‘\\ Suite 2, 5 Hill Street
CMW k, Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: CPT207

Total depth: 19.08 m, Date: 28/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

0 A 0 o

14 14

2 2

3 1 3 1

4 4 -

5 5

6 6

7 7

8 8

~ e ~ -

E o E o

c E c E
a a

o 104 o 104

a b a b

11 11

12 - 12 -

13- 13-

14 14

15 15

16 - 16 -

17 17

18 - 18 -

19 - 19 -

0 299.16747

Tip resistance (MPa)

M(CPT) (MPa)

Depth

Yield Stress

Cumulative settlement

0 0+
_‘ -‘} = Yield Stress i = End of Primary Calculation properties
14 = |- Eff. Stress 14 = Overall
4 Final Stress 4 Footing type: Rectangular
2 24 Footing width: 100.00 (m)
1 - 1 L/B: 1.0
34 37 Footing pressure: 36.00 (kPa)
PR | 4 Embfedm_en_t erth: 0.00 (m)
_ _ Footing is rigid: No
5 - 5 Remove excavation load: No
E > E Apply 20% rule: No
6 6 Calculate secondary settlements: No
1 1 Time period for primary consolidation: N/A
’ ] ’ ] Time period for second. settlements: N/A
8 8 +
- ~ -
9~ p—— é 9 -
E S E * Primary settlement calculation is performed
10— % 10— according to the following formula:
i a i
11 11
] ] Ao,
i i S=) —Az
12 12 M
] ] CPT
134 — 13 o
] s | * Secondary (creep) settlement calculation is
144 - 144 performed according to the following formula:
15 15 —_
_ ¥ _ S=C,-Az-log(tt,)
16 2 16
] \ ] where t; is the duration of primary consolidation
17 17
18 - 18 4
19 19
T T T T
932.30479 (] 2 4 6

Stress (kPa)

Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:22:42 AM
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton

cMWGeosciences cmwgeo.com

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT208

Total depth: 19.93 m, Date: 27/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Calculation properties

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0 0
4 4 = Yield Stress d = End of Primary o
1 4 1 4 1 = Eff. Stress 1 = Overall
] 4 d = Final Stress |
2 1 2 1 2 1 2 1
3+ 3+ 3+ 3+
4 4 4 4
5 5 5 5
6 6 6 6
7 7 7 7
8 8 8 8
~ ~ ~
9 9 9 9
£ 7] £ 7] g ] £ 7]
£ 10 £ 10 210 £ 10
o i o i o) i Q i
(] (] (]
011+ 011+ 11 011+
124 124 124 i‘ 124
13 13 13 13
14 14 14 14
15 15 15 15
16 16 16 16
17 17 17 g 17
18- 18- 18- 18-
19 19 19 19
20 - T T 20 20 — T 20 T T
0 20 305.28782 964.440526620423 5964.4405: 0 1 2
Tip resistance (MPa) M(CPT) (MPa) Stress (kPa) Settlement (cm)

Footing type: Rectangular

Footing width: 100.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)
Embedment depth: 0.00 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: No
Time period for primary consolidation: N/A
Time period for second. settlements: N/A

* Primary settlement calculation is performed
according to the following formula:

A
S= ZLAZ
MCPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(tlt,)

where t; is the duration of primary consolidation

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:24:16 AM
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CMW Geosciences
Suite 2, 5 Hill Street

CMW Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: CPT210

Total depth: 19.93 m, Date: 27/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

Yield Stress

Cumulative settlement

0 0 0 qiT= 0 -
] b -” 2 = Yield Stress i = End of Primary Calculation properties
1 1 4 1 4 - - Eff. Stress 1 = Overall
1 1 1 — Final Stress Footing type: Rectangular
2 A 2 A 2+ — Footing width: 100.00 (m)
] ] 1 L/B: 1.0
34 34 3 .
] ] ] Footing pressure: 36.00 (kPa)
4 - 4 - 4 - Embedment depth: 0.00 (m)
E E E Footing is rigid: No
5 57 57 Remove excavation load: No
6 ] 6 ] 6 ] Apply 20% rule: No
] ] i Calculate secondary settlements: No
7 4 7 4 7 4 Time period for primary consolidation: N/A
E E b Time period for second. settlements: N/A
8 8 - 8 -
~ ~ ~
9 9 9 -
£ 7] £ 7] s 1\ - £ _ N
S 104 S 104 % 10+ e — S Prlme_lry settlement ca_lculatlon is performed
% i % i o) i % according to the following formula:
0 114 0 114 11 a
124 124 124 Ao v
T 1 1 L —f S = —AZ
13- 13- 13- \Y e
14 - 14 - 14 - * Secondary (creep) settlement calculation is
4 1 1 _— performed according to the following formula:
15 15 15
16 16 16 S—CQ-AZ-|Og('[/tp)
174 174 174 where t, is the duration of primary consolidation
18 e 18 18
————
20 20 T 20 = T 20

Tip resistance (MPa)

T
24.8385230855967 124.83852

M(CPT) (MPa)

413.047475444344 1413.04747

Stress (kPa)

T T
1 2

Settlement (cm)

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 10:25:24 AM
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CMW Geosciences
Suite 2, 5 Hill Street

CMW Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: CPT211

Total depth: 17.80 m, Date: 28/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

Yield Stress

Cumulative settlement

0 (] 0 0+
0.5 0.5 0.5 < = Yield Stress { | = End of Primary | Calculation properties
1 1 1 = Eff. Stress 14 = Overall
15 15 15 — Final Stress | Footing type: Rectangular
2] 2 2] 24 Footing width: 100.00 (m)
2_5_: 25 2_5_: 4 L/B: 1.0
34 3 34 = 3 - Footing pressure: 36.00 (kPa)
3.5 3.5 3.5 E Embedment depth: 0.00 (m)
4 4 4 4 Footing is rigid: No
4.5 4.5 4.5 1 Remove excavation load: No
57 5 5] — 57 Apply 20% rule: No
5.5 7 5.5 5.5 ] Calculate secondary settlements: No
6 g E 6 g 6 g E 6 Time period for primary consolidation: N/A
A ’ A Time period for second. settlements: N/A
7 1 7 7 1 7
7.5 7.5 7.5 — -
= 8 = 8 s |4 = 8-
£ ] £ o & £
<= 8.5 < 85 = 8.5 = . o
c b c o b c Primary settlement calculation is performed
2 27 = 9 o 97 2 9+ i :
o 95 S 95 O g5 ] S ] according to the following formula:
O 104 8 10 10 010
10.5 10.5 10.5 . Ao
1 1 v
114 11 114 11+ S= E —Y A7
11.54 11.5 11.54 . MCPT
12 1 12 12 1 12
12.54 125 12.54 i * Secondary (creep) settlement calculation is
134 13 134 134 performed according to the following formula:
13.54 13.5 13.54 .
14 14 14 14 _
14.5 14.5 14.5 _ S= Ca Az |Og(t/tp)
57 o 57 7] here t, is the duration of pri lidati
155 ] 155 155 ] ) where t, is the duration of primary consolidation
16 16 16 k 16
16.5 16.5 16.5 .
174 17 174 174
17.54 17.5 17.54 l .
T T T T T T T
(] 60.5110468200032 260.51104.393913645961902 1000.39391 (] 10 20 30

Tip resistance (MPa)

M(CPT) (MPa)

Stress (kPa)

Settlement (cm)
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CMW Geosciences
Suite 2, 5 Hill Street

CMW Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: CPT212

Total depth: 16.83 m, Date: 28/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

0 0
0.5 0.5
14 14
159 159
2] 2]
2.5 2.5
3] 3]
3.5 3.5
4 4
453 4.5
5 5
5.5 5.5

6 6

6.5 6.5
7 7

~ 75 ~ 75
E 1 E 1
S 85 $ 85
o - o -
o 99 o 99
Q g5 Q g5
10 10
10.5 10.5
11 11
11.5 11.5
12 12
12.5 12.5
13 13
13.5] 13.5]
14 143
14.5 14.5]
15 15
15.5 15.5
16 16
16.5 16.5

i T T L T T
0 20 71.5238869070619 271.52388

Tip resistance (MPa)

M(CPT) (MPa)

Depth

Gl T N0l ol h O wd O R OO

©

9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5

Yield Stress

Cumulative settlement

\\ = Yield Stress ! | | =End of Primary Calculation properties
= Eff. Stress = Overall
— Final Stress 27 Footing type: Rectangular
‘.J's 1 Footing width: 100.00 (m)
37 L/B: 1.0
{J ] Footing pressure: 20.00 (kPa)
4 Embedment depth: 1.00 (m)
et ] Footing is rigid: No
-:> 5 Remove excavation load: No
?‘ 1 Apply 20% rule: No
< 6 Calculate secondary settlements: No
E Time period for primary consolidation: N/A
r"_—— 74 Time period for second. settlements: N/A
. ,P ~ 8-
] E |
’___? S o4 * Primary settlement calculation is performed
% | according to the following formula:
— 8
7 Ao
. S=) —"Az
E M CPT
/ 12 * Secondary (creep) settlement calculation is
e performed according to the following formula:
13 4
] S=C,-Az-log(t/t,)
e ——
] where t; is the duration of primary consolidation
15
16
T T T T
422.8203102262021422.8203 0 2 4

Stress (kPa)

Settlement (cm)
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CMW Geosciences
Suite 2, 5 Hill Street

CMW Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: CPT213

Total depth: 18.81 m, Date: 27/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cumulative settlement

Depth (m)

= End of Primary
= Overall

Calculation properties

Cone resistance qt Constrained Modulus Yield Stress
0 0 0
] 4 i = Yield Stress
= Eff. Stress
1 ] 1 ] 1 ] = Final Stress
2 2 2
3 3 3
4 4 4 4 4
5 5 5
6 6 6
7 7 7
8 8 8
g ] g ] ]
= 94 = 94 S 94
c ] c ] Q ]
a a 3
o 104 o 104 0O 104
o i a i i
11 11 11
12 12 12
13 13 13
14 14 14
15 15 15—r
16 16 16
174 174 174 qf"-
18- 18- 18- -
T T
10 .773908868995335 199.22609 4559.02857
Tip resistance (MPa) M(CPT) (MPa) Stress (kPa)

T T T
1 2 3

Settlement (cm)

Footing type: Rectangular

Footing width: 100.00 (m)

L/B: 1.0

Footing pressure: 20.00 (kPa)
Embedment depth: 1.20 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: No
Time period for primary consolidation: N/A
Time period for second. settlements: N/A

* Primary settlement calculation is performed
according to the following formula:

A
S= ZLAZ
MCPT

* Secondary (creep) settlement calculation is
performed according to the following formula:

S=C,-Az-log(tlt,)

where t; is the duration of primary consolidation

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 12:00:31 PM
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton

CMwlseosciences cmwgeo.com

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT214

Total depth: 19.93 m, Date: 27/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

Depth (m)

15

16

17

18

194

20

Yield Stress

Cumulative settlement

0 A 0 A 0 0 A :
i i = Yield Stress i = End of Primary Calculation properties
1 1 4 1 4 ¢ = Eff. Stress 1 = Overall
1 1 1 — Final Stress Footing type: Rectangular
2 A 2 A 2+ Footing width: 100.00 (m)
1 1 1 L/B: 1.0
3 3 34 )
] ] ] Footing pressure: 36.00 (kPa)
4 - 4 - 4 4 Embedment depth: 0.00 (m)
E E E Footing is rigid: No
5 57 57 Remove excavation load: No
i i i Apply 20% rule: No
6 6 - 6 -
] ] i d Calculate secondary settlements: No
7 4 7 4 7 4 Time period for primary consolidation: N/A
E E b Time period for second. settlements: N/A
8 8 - 8 -
~ ~
9+ = 9+ - 9+ =
. N . s} . N
104 S 104 % 10+ S * Primary settlement calculation is performed
] % i o) i % according to the following formula:
11 0 114 11 a
124 124 124 Ao v
] ] ] S= E —Az
—
] 127 137 T S Mcer
144 144 144 ~-— 14 - * Secondary (creep) settlement calculation is
E E e — e performed according to the following formula:
15 15 15
: 16- 16- 16- S=C,-Az-log(t/t,)
174 174 - 174 where t, is the duration of primary consolidation
" Y == i
19 4 19 4 19 4
T 20 20 E 20 T T T T
10 153.31980. 3284.51801 0 2 4 6 8

Tip resistance (MPa)

M(CPT) (MPa)

Stress (kPa)

Settlement (cm)
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton

CMwlseosciences cmwgeo.com

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT215

Total depth: 19.93 m, Date: 27/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0+ 0+ 0+ 0+
i i _‘1 <‘- = Yield Stress i = End of Primary Calculation properties
1 4 1 4 1 4 - Eff. Stress 1 = Overall
1 1 1 — Final Stress Footing type: Rectangular
2+ 2+ 21 e Footing width: 100.00 (m)
1 1 1 L/B: 1.0
3 3 34 .
] ] ] Footing pressure: 36.00 (kPa)
4 - 4 - 4 - Embedment depth: 0.00 (m)
E E E Footing is rigid: No
5 5 5 Remove excavation load: No
6 _- 6 _- 6 _- Apply 20% rule: No
1 1 1 Calculate secondary settlements: No
7 4 7 4 7 4 Time period for primary consolidation: N/A
b b b Time period for second. settlements: N/A
8 + 8 + 8 H
~ ~ ~
9+ 9+ 9+
£ 7] £ 7] g ] £
S 10 S 10 % 10+ e — S * Primary settlement calculation is performed
% i % i o) i % according to the following formula:
O 114 O 114 11+ a— [a)
- E -1 —
12 12 12 AO_\,
] ] ] S= E —Az
13 13 13 MCPT
14 - 14 - 14 - * Secondary (creep) settlement calculation is
e e e performed according to the following formula:
15 15 15
16 16 16 S—CQ-AZ-|Og('[/tp)
174 174 174 where t, is the duration of primary consolidation
18 18 18
19 4 19 4 19 4
20 20 . T 20 T T
19.9037402054721 119.9037438725662225147 993.11274: 3
Tip resistance (MPa) M(CPT) (MPa) Stress (kPa) Settlement (cm)

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 12:04:26 PM
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CMW Geosciences
Suite 2, 5 Hill Street

CMW Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: CPT216

Total depth: 16.96 m, Date: 28/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

0 0
0.5 0.5
1] 1]
1.5 1.5
5] 5]
2.5 2.5
. 3]
3.5 3.5
4—- 4—_
45 45
5] 5]
5.5 5.5

6 6

6.5 6.5
7] 7]

~ 7.5 ~ 75
E &1 E &1
S 85 S 85
@ 9 @ 9
10 10
10.5] 10.5]
11 11
11.54 11.54
12 12
125 125
13 13
13.5 13.5
14 14
145 145
15 15
15.5 15.5
16 16
16.5 16.5
174 174

o

Tip resistance (MPa)

T
45.0428955288129 245.04289

M(CPT) (MPa)

Depth

Yield Stress

Cumulative settlement

O.g _'1 C = Yield Stress ° ] = End of Primary Calculation properties
1] - Eff. Stress 14 = Overall
153 — Final Stress ] Footing type: Rectangular
2] 5 Footing width: 100.00 (m)
25 ] L/B: 1.0
3] — 34 Footing pressure: 36.00 (kPa)
35 — i Embedment depth: 0.00 (m)
43 44 Footing is rigid: No
4.5 d Remove excavation load: No
5 - 5 - Apply 20% rule: No
55 i Calculate secondary settlements: No
6 6 - Time period for primary consolidation: N/A
6.5 i Time period for second. settlements: N/A
7 7
7.5 ~
8 ] é 8 -
8.5 £ i * Primary settlement calculation is performed
9 % 9 4 according to the following formula:
9.5 - o
10 - 104
10.5 ——] 1 S= Z—AO-V AZ
11 11 M cpT
11.54 < 1 . S
12 ﬁ 124 Secondary (creep) settlement calculation is
125 ] performed according to the following formula:
13 —: ¢ 134
135 ] : S=C,-Az-log(t/t,)
144 14 o p
14.54 L= b where t; is the duration of primary consolidation
15 4 q 15
15.5 -
16 3 16 -
16.5 |
174 17 T T T
891.03742: 0 2 4 6

Stress (kPa)

Settlement (cm)
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CMW Geosciences
Suite 2, 5 Hill Street

CMW Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: CPT217

Total depth: 7.82 m, Date: 27/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

0 0
0.5 0.5
1 1
1.5 1.5
2 - 2 -
2.5 2.5
3 3
= 3.5 = 3.5
S S
N n N~ ]
= =
a 47 a 47
[0) | <4 ]
a a
4.5 4.5
5 5
5.5 5.5
6 - 6 -
6.5 - 6.5 -
7 7
7.5 7.5
T T
0 20

Tip resistance (MPa)

301.20292
M(CPT) (MPa)

Depth

Yield Stress

Cumulative settlement

1.5

2.5+

3.5

4.5 -

6.5

7.5

Stress (kPa)

Settlement (cm)

0
= Yield Stress = End of Primary Calculation properties
= Eff. Stress = Overall
— Final Stress i Footing type: Rectangular
Footing width: 100.00 (m)
14 L/B: 1.0
Footing pressure: 20.00 (kPa)
] Embedment depth: 0.00 (m)
Footing is rigid: No
s 24 Remove excavation load: No
Apply 20% rule: No
E Calculate secondary settlements: No
Time period for primary consolidation: N/A
3 Time period for second. settlements: N/A
~ .
£
N
S * Primary settlement calculation is performed
% 47 according to the following formula:
o
] Ao
v
. S= E —Az
M CPT
i * Secondary (creep) settlement calculation is
performed according to the following formula:
6 -
S=C,-Az-log(t/t,)
where t; is the duration of primary consolidation
7 -
T T T
3084.4486 0 2 4 6

CPeT-I1T v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 18/06/2022, 12:08:58 PM
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton

cMwlseosciences cmwgeo.com

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT218

Total depth: 19.93 m, Date: 24/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 oI 0 =
i i T = Yield Stress i = End of Primary Calculation properties
1 4 1 4 1 4 - Eff. Stress 1 = Overall
1 1 1 — Final Stress 1 Footing type: Rectangular
2 2+ 2+ 2+ Footing width: 100.00 (m)
] ] e 1 L/B: 1.0
34 34 34 34 .
] ] ] ] Footing pressure: 36.00 (kPa)
4 - 4 4 —_ 4 Embedment depth: 0.00 (m)
E E E E Footing is rigid: No
57 57 57 5 Remove excavation load: No
i i i i . )
6 6 6 6 Apply 20% rule: No
] i i i Calculate secondary settlements: No
7 4 7 4 7 4 7 4 Time period for primary consolidation: N/A
E b b b Time period for second. settlements: N/A
8 H 8 + 8 H 8 +
~ ~ ~
9+ 9+ 9+ 9+
£ 7] £ 7] g ] £ 7]
S 104 S 10 % 10+ S 10 * Primary settlement calculation is performed
Q i Q i o) i Q i according to the following formula:
[3) [3) [3)
0 114 0 114 11 0 114
124 124 124 124 AO_\,
] ] ] ] S= E —Az
13+ 13+ 13+ = 13+ MCPT
144 14 - 14 - 14 - * Secondary (creep) settlement calculation is
E e e e performed according to the following formula:
15 15 15 15
16 16 164 §=— 16 S=C,-Az-log(t/t,)
17+ 174 174 f. 174 where t, is the duration of primary consolidation
18 18 18 -~ 18
4 4 4 - 4
«
19 4 19 4 19 4 19 4
20 204 . 20 . T 20 ; ; ; ;
(] 4454942415305 102.4454¢ 261.7055992274 2261.7055 (] 1 2 3 4
Tip resistance (MPa) M(CPT) (MPa) Stress (kPa) Settlement (cm)
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CMW Geosciences
Suite 2, 5 Hill Street

CMW Hamilton
Geosciences ~ cmwgeo.com

Project: Tramway Rezoning
Location: Ruakura, Hamilton

CPT: CPT219

Total depth: 19.93 m, Date: 24/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

Yield Stress

Cumulative settlement

0 A 0 A 0 qit= 0 A :
] ] _“ 4 = Yield Stress _ = End of Primary Calculation properties
1 1 4 1 4 - Eff. Stress 1 = Overall
1 1 1 - — Final Stress Footing type: Rectangular
2 A 2 A 2+ Footing width: 100.00 (m)
] 1 1 L/B: 1.0
3 3 34 )
] ] ] Footing pressure: 36.00 (kPa)
4 - 4 - 4 - Embedment depth: 0.00 (m)
E E E Footing is rigid: No
5 5 57 Remove excavation load: No
6 ] 6 ] 6 ] Apply 20% rule: No
] ] i Calculate secondary settlements: No
7 4 7 4 7 4 Time period for primary consolidation: N/A
E E b Time period for second. settlements: N/A
8 8 - 8 -
~ ~ ~
9 9 9 -
E °7 E °7 g ] E
S 10 S 104 % 104 - < * Primary settlement calculation is performed
% i % i o) i % according to the following formula:
0 114 0 114 11 a
124 124 124 AO—\,
1 1 { || = S= E —AZ
13- 13- 13- \Y e
14 - 14 - 14 - _—— * Secondary (creep) settlement calculation is
E E e performed according to the following formula:
15 15 15
16—_ 16—_ 16—_ S—CQAZIOg(t/tp)
174 174 174 where t, is the duration of primary consolidation
18+ 18- 18+ - -
19 4 19 4 = 19 4 | —
20 20 T T 20 T f T 20§ T T
18.0145852628652 118.01458 437.963368440937 1437.9633¢ 0 1 2

Tip resistance (MPa)

M(CPT) (MPa)

Stress (kPa)

Settlement (cm)
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CMW Geosciences
Suite 2, 5 Hill Street
Hamilton
cmwgeo.com

CMWG

Project: Tramway Rezoning

Location: Ruakura, Hamilton

CPT: CPT220

Total depth: 18.52 m, Date: 24/08/2018
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus

0 4 0 4
14 14
2 - 2 -
3 3
4 4
5 5
6—} 6 -
74 74
8 8

~ ~
E E
- 97 - 97
= | = i

) )
10 10
[a] ] [a] ]
11 11
12+ 12+
13—‘7 13
14+ 14 -
15 15
16 - 16 -
174 174
18 - 18 -

[0}

Tip resistance (MPa)

344.74149
M(CPT) (MPa)

Depth

Yield Stress

Cumulative settlement

° At~ = Yield Stress ! | | =End of Primary Calculation properties
14 - Eff. Stress = Overall
J * -3- Final Stress Footing type: Rectangular
2 - Footing width: 100.00 (m)
E ¢ L/B: 1.0
3 Footing pressure: 20.00 (kPa)
] Embedment depth: 1.00 (m)
47 <z Footing is rigid: No
5 _- ‘?— Remove excavation load: No
i Apply 20% rule: No
6 p— Calculate secondary settlements: No
e | Time period for primary consolidation: N/A
7 Time period for second. settlements: N/A
8 7] ~
] £
94 S * Primary settlement calculation is performed
104 % according to the following formula:
] o
11 Ao,
- 5= 2% n
127 My
13 * Secondary (creep) settlement calculation is
e performed according to the following formula:
14
15 S=C,-Az-log(t/t,)
16 - — where t; is the duration of primary consolidation
1 —
174 __’____,_.__‘
18+ 18+
b T b T T T

T
207.738727011053 1207.7387:
Stress (kPa)

1 2 3
Settlement (cm)
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