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EXECUTIVE SUMMARY

This report presents the results of geotechnical investigations and a geohazards assessment to support a
Private Plan Change (PPC) application to Waipa District Council and provides the basis for the Statement
of Professional Opinion in Section 9.

The subject site is 3463 Ohaupo Road, Rukuhia, where it is proposed to develop a commercial and industrial
subdivision, with associated roading infrastructure and a stormwater soakage/detention basin. The site is
underlain by Late Pleistocene aged river deposits comprising cross-bedded pumice sand, silt and gravel
with interbedded peat of the Hinuera Formation.

The high point of the site is at ~RL52.0m approximately midway along the eastern boundary. South and
southwest from this point, the topography is nearly level/ very gently sloping, with a low point of ~RL51.0m
in the southwestern corner of the property. North and northwest of the high point, the land slopes very gently
to the north, to low points of around RL48.5m on the northern boundary. The topography to the north
comprises subtle erosional gully features created by overland flow paths extending to the north along the
western boundary of the northern section and then extending to the north-east and along the northern
boundary.

We consider that the site is suitable for the proposed level of development subject to our geohazards
assessment and geotechnical recommendations summarised as follows:

e The depth of stormwater soakage basin excavations below existing levels should be limited wherever
possible, to reduce the risk of lateral spreading during ULS earthquake conditions. Seismic slope
stability analyses for the stormwater basins is recommended at detailed design stage to demonstrate
compliance with the project design criteria.

e For large commercial / industrial buildings, preliminary estimates of static settlements for widespread
floor loads of 35kPa are calculated to range from 10mm to 125mm (primary, over 6 months) and an
additional 0 to 100mm (secondary, over design life of 50 years) for a floor size of 50m2. The majority of
the settlement appears to be occurring below 10m depth.

e The ULS liquefaction risk for this site is significant based on the liquefaction analysis results, without an
ageing factor applied. Typically, shallow foundation types are considered feasible, subject to further
assessment, and would need to comprise of stiffened raft type foundations, with subgrade soils
comprising geogrid reinforced granular material (sand or gravel) placed to the engineered fill
specification. Depending on the proposed building development and tolerance to settlement due to ULS
earthquake shaking, deep ground improvement may be appropriate to limit settlements. Further site
and laboratory testing is recommended to define an appropriate ageing factor for the site and provide a
more accurate/reliable specific liquefaction analysis.

e For particularly heavy building loads ground improvement may be required to mitigate excessive
settlement. Appropriate ground improvement options are discussed in Section 7.4.

o A preliminary geotechnical ultimate bearing pressure of 300 kPa should be available for foundations in
most areas. However reduced bearing pressures may be required where low shear strength/ density
soils are exposed near finished levels. Improvement of near surface soil bearing capacity could be
achieved with conventional compaction equipment.

e Trench collapse may pose problems where excavations are in loose soils or extend below the water
table. Temporary dewatering and trench support or battering may be required.

e Hinuera Formation sands are considered suitable road subgrade materials. If loose sands are exposed,
proof rolling is typically effective to increase CBR values. Where Hinuera Formation silts are present in
road subgrades these may require undercutting and replacement with a subgrade improvement layer.

e The Hinuera Formation sandy soils at this site are considered suitable to provide a seepage function for
the design of stormwater attenuation and soakage basins. The soakage test results indicate a range in
K value of 6.11x10¢ m/sec to 2.71x10“ m/sec.
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1 INTRODUCTION

1.1 Project Brief

CMW Geosciences (CMW) was engaged by McConnell Property to provide a Geotechnical Interpretive
Report for a site located at 3463 Ohaupo Road, Rukuhia, where it is proposed to develop a commercial and
industrial subdivision, with associated roading infrastructure and a stormwater soakage/detention basin.

The scope of work and associated terms and conditions of our engagement were detailed in our services
proposal referenced HAM2021-0073AA Rev.0 dated 16 August 2021.

This report is to support a Private Plan Change (PPC) application to Waipa District Council and provides
the basis for the Statement of Professional Opinion in Section 9.
1.2 Scope of Work

As detailed in our services proposal, the agreed scope of work to be conducted by CMW was defined as
follows:

e Review of existing geotechnical information for the site (BECA Ltd Preliminary Geotechnical
Assessment Report! & Geotechnical Interpretive Report)?

e Assessment of settlement and liquefaction risk in accordance with the MBIE / NZGS earthquake
geotechnical engineering practice notes released in December 2021.

e General recommendations for future building foundation suitability and bearing capacity, static
settlement, liquefaction and soakage assessments, and earthworks recommendations.

e Comment on the land suitability for commercial / industrial land development as presented on the
current concept sketch received from the client.

e Provision of a preliminary Geotechnical Interpretive Report to support the PPC in accordance with
current standards and engineering guidelines.

2 SITE DESCRIPTION

2.1 Site Location

The site is legally described as Part Allot 153 Te Rapa PSH DP 493079, comprises an area of approximately
19.8ha, and is located on the eastern side of Ohaupo Road and south-west of the southern end of Middle
Road as shown on Figure 1 below.

1 “Genetic Waikato - Preliminary Geotechnical Assessment Report” BECA Report ref 2930986 dated 14 September 2012

2 “Waikato Greenfield Development - Geotechnical Interpretive Report” BECA Report ref 2932830 dated 20 May 2015

CMW Geosciences 1
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Figure 1: Site Location Plan (LINZ Maps). Site extent shown in red.

2.2 Landform

The current general landform, together with associated features located within and adjacent to the site is
presented on the attached Site Investigation Plan (Drawing 01) in Appendix A and Figure 2 below.

The site is bound to the west by State Highway 3 (SH3) and to the north, east and south by land parcels of
similar topography.

The high point of the site is at ~RL52.0m approximately midway along the eastern boundary. South and
southwest from this point, the topography is nearly level/ very gently sloping, with a low point of ~RL51.0m
in the southwestern corner of the property. North and northwest of the high point, the land slopes very gently
to the north, to low points of around RL48.5m on the northern boundary. The topography to the north
includes subtle erosional gully features created by overland flow paths extending to the north along the
western boundary of the northern portion and then extending to the north-east and along the northern
boundary.

A few single-storey buildings are located on site, clustered in an area just to the east of the bend in Ohaupo
Road (SH3).

Historical aerial photographs?® show that the land has been farmed since prior to 1943 with little change
since then.

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

CMW Geosciences 2
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Figure 2: Topographical Survey Plan (BECA, July 2021, contours in 0.1m increments)

3 PROPOSED DEVELOPMENT

The current development proposal, as shown by the concept sketch provided by the client in Appendix B,
and detailed in the McConnell Property email received on the 4" August 2021, is to create 43 industrial and
commercial lots varying in size from around 2680m?2 to 1.3Ha with an access road stemming from a future
roundabout on SH3 and connecting to future roads in the east. This development proposal is generally
consistent with the land development proposed at the time of the earlier BECA Preliminary Geotechnical
Assessment Report (2012) on the central and southern area, whereas no development was previously
proposed on the northern area.

At the time of writing this report the project was still in the planning and preliminary urban design phase and
no earthworks or engineering design drawings have yet been developed.

We have prepared this report on the basis that a future development will mostly comprise minor cuts and
fills to form a near level site supporting commercial and industrial buildings with shallow strip and pad
foundations and widespread floor loads of up to 35kPa.

A large stormwater basin/ wetland area is depicted at the north-eastern end of the property.

CMW Geosciences 3
Ref. HAM2021-0073AC Rev 0



3463 OHAUPO ROAD, RUKUHIA - PRELIMINARY GEOTECHNICAL INVESTIGATION REPORT 25 JANUARY 2022

4 INVESTIGATION SCOPE

4.1 Desktop Study

CMW undertook a desktop study including review of geology maps, aerial photos, previous reports and
information on the NZ Geotechnical Database.

4.2 Previous Field Investigation

The initial BECA field investigation for the southern portion of the site was carried out during November
2011 and comprised:

e Ten Cone Penetrometer Tests (CPTu), denoted CPT11-01 to CPT11-10, were pushed to depths of up
to 29m to help define the ground model through the zone of influence of future building foundations
and to provide preliminary indication of foundation requirements. Results of the CPT’s are presented
as traces of tip resistance (qc), friction resistance (fs) and friction ratio.

e Two hand auger boreholes, denoted HA11-02 and HA11-03, were drilled using a 50mm diameter auger
to target depths of 1.5m below existing ground levels to visually observe the near surface soil profile
and to facilitate shear vane testing.

e Three dynamic cone (Scala) penetrometer (DCP) tests were carried out adjacent to each hand auger
borehole (presented on the hand auger borehole logs) and in an additional location to depths of up to
1.5m to provide soil density profiles for use as a comparison with the CPT data, and to provide a
subgrade CBR value for pavement design purposes.

The second BECA field investigation was specifically for the development of the service centre in the area
to the west near SH3. The investigation was carried out during October 2014 and comprised:

e Five Cone Penetrometer Tests (CPT), denoted CPT14-01 to CPT14-05, were pushed to depths of up
to 20m to help define the ground model through the zone of influence of future building foundations
and to provide preliminary indication of foundation requirements. Results of the CPT’s are presented
as traces of tip resistance (qc), friction resistance (fs) and friction ratio.

e One hand auger borehole, denoted HA014-01, was drilled using a 50mm diameter auger to a target
depth of 3.0m below existing ground levels to visually observe the near surface soil profile and to
facilitate shear vane testing.

e One machine auger hole denoted MA14-01, drilled to a target depth of 1.0m, to facilitate a falling head
permeability test.

e Three dynamic cone (Scala) penetrometer (DCP) tests were carried out adjacent to the hand auger
borehole (presented on the hand auger borehole logs) and in two additional locations (denoted SC14-
01 and SC14-02) to depths of up to 3.0m to provide soil density profiles for use as a comparison with
the CPT data, and to provide a subgrade CBR value for pavement design purposes.

4.3 Recent Field Investigation

Following a Dial Before You Dig search, the recent field investigation was carried out on 8th and 9th
September 2021. All fieldwork was carried out under the direction of CMW Geosciences in general
accordance with the NZGS specifications* and logged in accordance with NZGS guidance®. The
approximate locations of the respective investigation sites referred to above were recorded using a hand-
held GPS and are shown on the Site Investigation Plan in Appendix A. Test location elevations were
inferred from the provided Topographical Survey Plan.

4 NZ Geotechnical Society (2017) NZ Ground Investigation Specification, Volume 1 — Master Specification
® NZ Geotechnical Society (2005), Field Description of Soil and Rock, Guideline for the field classification and description of soil and
rock for engineering purposes.

CMW Geosciences 4
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The scope of fieldwork completed was as follows:

e Walkover survey of the site to assess the general landform, site conditions and the presence of adjacent
structures / infrastructure.

e Six Cone Penetrometer Tests (CPT), denoted CPT21-01 to CPT21-06, were pushed to depths of up to
24m to help define the ground model through the zone of influence of future building foundations and
to provide preliminary indication of foundation requirements. Results of the CPT’s are presented as
traces of tip resistance (qc), friction resistance (fs) and dynamic pore pressure (u2).

e Five hand auger boreholes, denoted HA21-01 to HA21-05, were drilled using a 50mm diameter auger
to target depths of 5.0m below existing ground levels to visually observe the near surface soil profile
and to facilitate vane shear strength testing. Dynamic cone penetrometer (DCP) tests were carried out
adjacent to the auger hole to a depth of 5.0m. Engineering logs of the hand auger boreholes, together
with peak and remoulded vane shear strengths and DCP blow counts per 100mm are presented in
Appendix C.

e Two shallow hand auger boreholes, denoted HAS21-01 and HAS21-02, were drilled using a 100mm
diameter auger to depths of up to 2.3m to facilitate soakage tests and assess the strength and
permeability of the near surface soils.

Copies of the recent CMW investigation & previous BECA’s borehole logs, DCP tests, Soakage Test Results
and the CPT traces are provided in Appendix C.

The approximate locations of the respective boreholes and CPTs referred to above are shown on our Site
Investigation Plan in Appendix A.

5 GROUND MODEL

5.1 Published Geology

The published geological map® for the area indicates the site is underlain by Late Pleistocene aged river
deposits comprising cross-bedded pumice sand, silt and gravel with interbedded peat of the Hinuera
Formation as illustrated in Figure 3 below.

The low hills to the east and west of the site are shown to be underlain by older volcanic silts and clays of
the Walton Subgroup derived from insitu and fluvially reworked and weathered non-welded distal ignimbrites
that are mantled with weathered volcanic ash.

The geologically older Walton Subgroup represents an older (1.2 million year old) landform that is present
below the younger Hinuera Formation deposits.

6 Waikato 1:250,000 Geological Map, No 4, Institute of Geological and Nuclear Sciences Limited, 2005.

CMW Geosciences 5
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<

Figure 3: Regional Geology (QMap)

Based on the known history of the site, some superficial depths of fill are anticipated as a result of farming
activities.

5.2 Stratigraphic Units

The ground conditions encountered and inferred from the historic and recent investigations are considered
to be generally consistent with the published geology for the area and can be generalised according to the
following subsurface sequences.

The distribution of the various units encountered is presented on Cross-section A-A in Appendix A.

5.2.1 Topsoil / Fill

Topsoil was encountered in all boreholes with thicknesses of 0.2m to 0.3m, except for HA21-03, located in
the invert of an overland flow path feature, which encountered topsoil to depth of 0.7m.

Uncontrolled fill was encountered to depths of 2.0m and 0.4m in HA21-01 and HA21-02 respectively.
These materials typically consisted of very loose to medium dense Sandy organic SILT. Peak strength
shear vane values recorded in this material ranged between 98kPa and 159kPa.

5.2.2 Hinuera Formation

Hinuera Formation deposits were encountered to be underlying the development area across the site. The
soils can typically be grouped into five separate units, as depicted on the cross-section in Appendix A and
as follows:

5.2.2.1 UNIT 1 — Very Loose to Loose Sand, Stiff to Very Stiff Silt

This material was encountered across the site, to depths of up to around 1.0m. DCP blows per 100mm
generally ranged between 1 and 3. Cone tip resistance (qc) through this unit generally ranged between
0.4MPa and 2.0MPa. Peak strength shear vane values ranged between 94kPa and 191kPa. Silts are
moderately sensitive to sensitive.

CMW Geosciences 6
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5.2.2.2 UNIT 2 — Medium Dense to Dense, Fine to Medium Sand

This material was encountered underlying Unit 1 on the higher flat portion, over approximately the southern
half of the site. DCP blows per 100mm generally ranged between 3.5 and 10 . Cone tip resistance (qc)
through this unit generally ranged between 2.0MPa and 8.0MPa.

5.2.2.3 UNIT 3 — Medium Dense to Dense, Fine to Medium Sand with Inter-bedded Lenses of Stiff Silt

This material was encountered underlying Unit 1 on the lower northern half of the site and underlying Unit
2 on the southern half of the site. CPTs estimated this sand to have a density of ~17kN/m3 with the
interbedded silts having a relatively low density of 15.0 — 16.0kN/m3 (some organic content encountered in
HA21-02). DCP blows per 100mm generally ranged between 3 and 16 in the sands, while in the silt layers,
these ranged between 1 and 3. Cone tip resistance (qc) through the interbedded silts generally ranged
between 0.2MPa and 0.65MPa, while through the sands the qc generally ranged between 2.0MPa and
8.0MPa with occasional lenses up to 17.0MPa.

5.2.2.4 UNIT 4 — Medium Dense to Dense, Sand — CPT Inferred

This material was encountered within the CPTs underlying Unit 3 across the whole site, being up to around
4m higher in the northern portion of the site. Cone tip resistance (qc) through this unit generally ranged
between 4.0MPa and 20.0MPa.

5.2.3 Walton Subgroup

5.2.3.1 UNIT 5 - Stiff, Clayey Silt/ Silt — CPT Inferred

This material was encountered underlying Unit 4 across the whole site, being up to around 5m higher
elevation in the northern-eastern portion of the site. Cone tip resistance (qc) through this unit generally
ranged between 0.5MPa and 2.0MPa.

CPT21-05 and CPT21-06 refused at depths of approximately 23 metres which is inferred to be very dense
sand / non-welded ignimbrite materials. Cone tip resistance (qc) in this unit reached up to 48.0MPa in
CPT21-05 and 24.0MPa in CPT21-06 before the test was ended.

5.2.4 Summary

The distribution of these units is illustrated on Cross-section A in Appendix A and is summarised below in
Table 1.

Table 1: Summary of Strata Encountered

Top of Unit (mbgl) Thickness (m)*

Unit / Strata

Min Max Min Max
Topsoil 0.0 0.0 0.2 0.7
1 - Hinuera Formation — Very Loose
to Loose Sand / Stiff to Very Stiff 0.0 0.0 0.7 1.0
Silt
2 - Hinuera Formation — Medium o
Dense to Dense Sand 08 0.9 0.0 74
3 - Hinuera Formation — Medium
Dense to Dense Sand with Silt 0.7 1.0 3.8** 8.0**
Interbeds
4 - Hinuera Formation — Medium - o - o
Dense to Dense Sand 6.2 124 4.4 76

CMW Geosciences 7
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Table 1: Summary of Strata Encountered

Unit / Strata

Top of Unit (mbgl)

Thickness (m)*

Min

Max

Min Max

5 — Walton Subgroup — Stiff Clayey
Sil/Silt

10.6**

17.5%*

Notes:
**|nferred from CPTs

*Thickness only recorded were base of strata has been confirmed.

5.3 Groundwater

In Table 2 we present the results of groundwater levels measured upon completion of testing, as recorded
on the depicted investigation logs and CPT traces in Appendix C:

Table 2: Groundwater Level Summary

Groundwater Level
Investigation Location Depth Below Comments
Existing Ground Date

Level (m) Measured
CPT11-01 3.2 25/11/2011
CPT11-02 3.2 25/11/2011
CPT11-03 29 25/11/2011
CPT11-04 3.1 25/11/2011
CPT11-05 3.6 25/11/2011 CPT11-01 — CPT11-10 undertaken

across the higher southern portion of

CPT11-06 3.7 25/11/2011 the site
CPT11-07 2.9 25/11/2011
CPT11-08 3.9 25/11/2011
CPT11-09 3.8 25/11/2011
CPT11-10 2.8 25/11/2011
CPT14-03 35 101102014 | cpT14-03 & CPT14-04 undertaken
CPT14-04 3.4 10/10/2014 in the western portion of site
CPT21-01 3.5 09/09/2021
CPT21-02 14 09/09/2021 Directly adjacent HA21-01
CPT21-03 0.4 09/09/2021 Directly adjacent HA21-02
CPT21-04 0.4 09/09/2021 Very close to HAS21-01
CPT21-05 1.0 09/09/2021
CPT21-06 29 09/09/2021 Directly adjacent HA21-04

CMW Geosciences
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Table 2: Groundwater Level Summary
Groundwater Level
Investigation Location Depth Below 5 Comments
. ate
Existing Ground
Measured
Level (m)

HA21-01 1.0 08/09/2021
HA21-02 11 08/09/2021
HA21-03 0.1 08/09/2021 Borehole drilled in invert of OLFP
HA21-04 3.4 08/09/2021
HAS21-01 0.8 08/09/2021 Borehole drilled near invert of OLFP
HAS21-02 0.8 08/09/2021 Borehole drilled near invert of OLFP
Notes: Investigation locations not listed did not encounter the groundwater table or it was not recorded
OLFP = Over-land Flow Path

From the results presented in Table 2, it appears that the groundwater table in the higher southern and
western areas varies from about 2.8m to 3.9m below existing ground level.

In the lower area to the north, especially near the overland flow path features, the groundwater table varies
from near surface level to 1.4m below existing ground levels.

Seasonal fluctuation in groundwater levels is expected. Due to the limited groundwater monitoring, the
magnitude of this variation is uncertain. However, from our experience in the area this variation may be in
the order of around 1m.

5.4 Soakage Test Results

Falling head soakage (percolation) tests were carried out within the shallow hand auger borehole locations
by lining the 100 mm diameter boreholes with perforated PVC pipe, filling the holes with water and
monitoring the rate of water level fall over time.

The test results were used to calculate soil hydraulic conductivity in accordance with the analysis method
of Hvorslev” and the CIRIA 113 method?.

Analysis using the Hvorslev method considers soakage from both the base and sides of the test hole with
no overlying restrictive layer.

Results of the analyses are presented in Table 3.

Table 3: Soakage Test Results

Hydraulic Conductivity, k
Location ID Groundwater Depth (mBGL)
CIRIA 113 Hvorslev
HAS-01 0.8 2.71x10* 3.22x10%
HAS-02 0.8 5.18x10°% 6.11x106

" Hvorslev, M.J. (1951), Time Lag and Soil Permeability in Ground Water Observations. U.S. Army Corps of Engineers Waterway
Experimentation Station, Bulletin 36
8 Sommerville, S.H. (1986), REP R 113 Control of Groundwater for Temporary Works
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Note: Hydraulic conductivities are taken as an average of the whole test curve. Designers must assess the
permeability test results and select the most appropriate value.

6 GEOHAZARDS ASSESSMENT

6.1 Seismicity

A seismic assessment has been carried out in general accordance with NZGS guidance? to calculate the
peak horizontal ground acceleration or PGA (amax) as follows:

R
Amax = Co,1000 Ex fxg

Where: Co,1000 = unweighted PGA coefficient (refer Section 7.1 for subsoil class)
R = return period factor given in NZS1170.5, Table 3.5 (refer Section 7.1 for importance level)
f = site response factor subject to subsoil class (refer Section 7.1 for subsoil class)
g = acceleration due to gravity
The ULS PGA was calculated based on a 50-year design life in accordance with the New Zealand Building

Code?? and importance level (IL) 2 structures. The PGA for the serviceability limit state (SLS) and ultimate
limit state (ULS) earthquake scenarios is as follows:

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

Limit State AEP R PGA(Q) Magnitudeess
SLS 1/25 0.25 0.06 5.9
ULS 1/500 1.0 0.25 5.9

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

6.2 Fault Rupture

The nearest known active fault recorded in the GNS Active Faults Database!! is the Kerepehi Fault,
approximately 38km to the east of the site. The risk of fault rupture affecting the site is therefore considered
low.

6.3 Liquefaction

6.3.1 General

Soil liquefaction is a process where typically saturated, granular soils develop excess pore water pressures
during cyclic (earthquake) loading that exceed the effective stress of the soil. In loose soils, some dilation
can occur during this process, which can lead to individual soil grains moving into suspension. Following
the onset of liquefaction, the shear strength and stiffness of the liquefied soil is effectively lost causing
excessive differential settlement of the ground surface, bearing capacity failure and collapse of structures
and low-angle lateral spreading of slopes in liquefiable soils.

® NZ Geotechnical Society publication “Earthquake geotechnical engineering practice, Module 1: Overview of the standards”, (March
2016)

10 Ministry of Business, Innovation and Employment (1992) NZ Building Code Handbook, Third Edition, Amendment 13
(effective from 14 February 2014)
11 https://data.gns.cri.nz/
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In accordance with NZGS guidance?!? the liquefaction susceptibility of the soils at this site has been
considered with respect to geological age, soil fabric and soil consistency / density.

6.3.2 Geological Age

The vast majority of case history data compiled in empirical charts for liquefaction evaluation come from
Holocene deposits or man-made fills1314, Pleistocene aged alluvium (>12,000 years) is considered to have
a very low to low risk of liquefaction#

Hinuera Formation deposits are of mid to late Pleistocene geological age. These deposits are therefore
significantly older than what case history data would suggest as being susceptible to liquefaction.

Notwithstanding this, age alone is often debated as being of insufficient evidence to discount liquefaction
potential due to its qualitative nature. Consideration can therefore be given to applying an ageing factor

(Kor) to site specific liquefaction analyses in accordance with methods described in Saftner et al'> based on
Kpr=0.189-log(t)+0.878
the following relationship (where t = time (years)):

The calculated aging factor for the Hinuera Formation is 1.65.

The method described by Saftner is based on Hayati and Andrus 16 but is updated following further studies
and field trials. The basis for applying ageing factors to CPT-based liquefaction assessments is multi-faceted
and discussed as follows:

e MBIE Module 3 states that liquefaction susceptibility of soils should be assessed with respect to
geological criteria (age) and compositional criteria (soil fabric and consistency/density). The geological
criteria for liquefaction susceptibility is outlined in Section 5.2.1 and states “The age of the deposit is
an important factor to consider when assessing liquefaction susceptibility”. However, it also notes that
ageing effects can be difficult to quantify. Therefore CMW assessments do not rely on age alone to
discount liquefaction. Geological age and compositional criteria are considered in conjunction when
assessing liquefaction, as well as consideration of the geomorphology and topography of the area.

e Nearly all case history data compiled in empirical charts for liquefaction evaluation come from Holocene
deposits or man-made fills (Seed & Idriss, 1971 and MBIE Module 3). Pleistocene aged alluvium
(>12,000 years) is considered to have a very low to low risk of liquefaction (Youd & Perkins, 1978).
Hinuera Formation deposits which underlie the site are Late Pleistocene alluvial deposits, with a
geological age of 60 to 17 thousand years.

e MBIE Module 3 provides guidance for applying ageing factors which focus on a conservate approach
unless supported by further site or laboratory testing. Uncertainties in effects of ageing on liquefaction
resistance also should be incorporated. More accurate ageing factors can be derived from shear wave
velocity testing (seismic CPT tests) and laboratory cyclic triaxial testing of the soils.

6.3.3 Soil Fabric

Soils are also classified with respect to their grain size and plasticity to assess liquefaction susceptibility.
Based on more recent case histories, there is general agreement that sands, non-plastic silts, gravels and

12 Earthquake Geotechnical Engineering Practice, Module 3: Identification, assessment and mitigation of liquefaction
hazards”, (May 2016)

13 Seed, H.B. and Idriss, .M. (1971) A simplified procedure for evaluating soil liquefaction potential, Earthquake
Engineering Research Centre, Report No. EERC 70-9, University of California

14 Youd, T.L. and Perkins, D.M. (1978) Mapping liquefaction-induced ground failure potential, Journal of the
Geotechnical Engineering Division, ASCE, Vol. 104, No. GT4, Proc Paper 13659, p. 433-446

15 saftner, D.A.; Green, R.A.; Hryciw, R.D. (2015). Use of explosives to investigate liquefaction resistance of aged sand
deposits, Engineering Geology, Vol 199, p.140-147.

16 Hayati H, Andrus RD. (2009) Updated liquefaction resistance correction factors for aged sands Journal of
Geotechnical and Geoenvironmental Engineering. 135: 1683-1692.
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their mixtures form soils that are susceptible to liquefaction. Clays, although they may significantly soften
under cyclic loading, do not exhibit liquefaction features, and therefore are not considered liquefiable. NZGS
guidance® sets out the plasticity index (PI) criteria for liquefaction susceptibility as follows:

Pl < 7: Susceptible to Liquefaction
7 < Pl 2 12: Potentially Susceptible to Liquefaction
Pl = 12: Not Susceptible to Liquefaction

The fines content of the sands beneath the site also has a significant impact on their liquefaction
susceptibility.

Specific soil grading / plasticity index laboratory testing has not been undertaken to date. Further testing
may be of value at building design stage if CPT based liquefaction assessment results are problematic and
refinement of susceptibility is warranted.

6.3.4 Specific Analyses

Specific liqguefaction analyses were based on the Boulanger and Idriss (2014) methods using the software
package CLig by comparing the cyclic stress ratio (CSR), being a function of the earthquake magnitude for
the design return period event, to the cyclic resistance ratio (CRR), being a function of the CPT cone
resistance (gc) and friction ratio.

Various ageing factors were applied to the CLig models up to a maximum of the age specified in Section
6.3.2 above. Results for the No Aging Factor analyses are presented in Appendix D. All ULS results are
summarised in Table 5 below:

Table 5: Liquefaction Analyses Results with Various Ageing Factors (Existing Ground Profile)

ow No Ageing Factor 1.3 Ageing Factor 1.65 Ageing Factor
CPT No. | Level uLS Depth to uLS Depth to uLS Depth to

(m) Settlement Liquefied Settlement Liquefied Settlement Liquefied

(mm) Layer (m) * (mm) Layer (m) * (mm) Layer (m) *
2021-01 3.5 95 4.0 55 4.2 17 4.5
2021-02 1.0 250 1.8 210 1.9 130 2.0
2021-03 04 190 0.8 170 1.0 140 1.5
2021-04 0.4 310 0.5 250 0.5 170 2.2
2021-05 1.0 170 1.0 130 1.2 70 2.0
2021-06 2.9 250 3.0 190 4.0 85 4.0
2014-01 3.0 90 3.0 60 3.2 22 6.8
2014-02 3.0 120 3.0 65 4.0 25 4.0
2014-03 3.0 190 3.0 115 4.2 40 4.2
2014-04 3.0 140 3.0 100 35 45 3.6
2014-05 3.0 200 3.0 110 3.0 38 3.6
2011-01 3.0 210 3.0 140 3.0 48 3.0
2011-02 3.0 280 3.0 200 3.2 90 4.3
2011-03 3.0 230 4.0 170 4.2 68 4.3
2011-04 3.0 170 3.0 110 3.0 35 3.0
2011-05 3.0 210 3.0 140 3.7 48 3.7
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Table 5: Liquefaction Analyses Results with Various Ageing Factors (Existing Ground Profile)

No Ageing Factor

1.3 Ageing Factor

1.65 Ageing Factor

GW
CPT No. | Level ULS Depth to uLS Depth to uLS Depth to

(m) Settlement Liquefied Settlement Liquefied Settlement Liquefied

(mm) Layer (m) * (mm) Layer (m) * (mm) Layer (m) *

2011-06 3.0 280 3.0 215 3.0 90 3.2
2011-07 3.0 220 3.2 160 4.0 65 4.0
2011-08 3.0 190 4.0 120 5.0 45 5.0
2011-09 3.0 260 3.0 170 3.2 60 35
2011-10 3.0 160 3.0 105 3.0 40 4.8

No liquefaction is predicted under the SLS earthquake event and nil serviceability effect is expected on the
proposed buildings, which meets the requirements of the New Zealand Building Code.

The design ULS earthquake induces liquefaction within all the CPT traces, and shows highly variable
induced settlements of between 90mm
and 310mm with no applied ageing factor versus 17mm to 170mm with an applied ageing factor of 1.65. It
is recommended that Seismic Cone Penetration Testing (SCPT) is undertaken to define an appropriate site-
specific ageing factor. Consideration will also be given to sampling and laboratory testing of liquefaction
susceptible layers to further assess the risk of liguefaction. As a general rule, noticeable differential
settlements may be assumed to be in the order of one half to two thirds of the total settlements reported

results across the site, with potential vertical liquefaction

above.
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Figure 4: Figure 88 sourced from Ishihara (1985)"

Reference to Figure 88 (Figure 4 above), sourced from Ishihara (1985), was made with respect to assessing
the contribution of a non-liquefiable crust over liquefiable sands with respect to the risk of surface
manifestation.

As shown in the above figure, a 4.5m thick crustis required for the ULS scenario (0.25 pga)to
prevent significant liquefaction induced ground damage where underlain by greater than 5m metres of
underlying liquefiable ground. The specific analysis (without an ageing factor applied) typically showed that
total thicknesses of liquefiable materials across the site are greater than 5m as depicted on Cross-section
Ain Appendix A.

As shown in Table 5, with no ageing factor applied, vertical settlements of up to 310mm are expected to
occur during a ULS seismic event. Liquefiable layers are expected to be as shallow as 0.5m below existing
ground level in the northern area of the site, while the liquefiable layers in the southern and western areas
start generally at 3.0m depth.

With an ageing factor of 1.65 applied, the magnitude and extent of expected ULS settlement is reduced
significantly to a maximum of 170mm (occurring in the northern portion of the site). Liquefiable layers are
expected to be as shallow as 1.5m below existing ground level in the northern area of the site, while the
liquefiable layers in the southern and western areas start generally at 3.0m depth, though the settlements
in these areas are expected to be heavily reduced, with a maximum of 90mm.

The depth of the groundwater table is expected to be a key factor in determining the depth of non-liquefiable
crust which in some locations may become thicker with the replacement and addition of engineered fill.

Under the ULS event, the NZ Building Code requires that buildings do not collapse and therefore preserve
life but do not need to remain serviceable. The predicted settlements under the ULS earthquake event could
lead to significant structural distortion or collapse, therefore specific structural design will be required.

6.4 Cyclic Softening

Although the fine-grained Walton Subgroup soils, are not considered liquefiable due to their high plasticity,
they may still be susceptible to some strength loss, referred to as cyclic softening, during the ULS seismic
event.

Cyclic softening analyses of those soils was carried out in accordance with Boulanger!® and Idriss!®. This
correlates earthquake magnitude to the estimated number of equivalent stress cycles (Figure 5 below) and
then correlates number of cycles to a cyclic shear strength ratio (Figure 6 below).

17 |shihara, K., (1985) “Stability of Natural Deposits During Earthquakes,” Proc. Of the Eleventh International Conference on Soil
Mechanics and Foundation Engineering, San Francisco, 12- 16" August 1985, Vol. 1, Theme Lectures Conferences, pp321- 376.

18 Boulanger, R.W. and Idriss. I. M. (2007) Evaluation of Cyclic Softening in Silts and Clays, Journal of Geotechnical
and Environmental Engineering, Vol 133, Issue 6.

19 |driss, I. M. and Boulanger, R. W. (2008) Soil Liquefaction During Earthquakes. Monograph 12, Earthquake
Engineering Research Institute.
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Figure 6: Relationship between cyclic strength ratio and number of uniform stress cycles

Based on the above assessment, 6 stress cycles are estimated during the ULS M5.9 earthquake resulting
in an estimated cyclic shear strength of no more than 85% of the peak shear strength. Reduced peak shear
strengths should be considered if any slope stability analyses are required e.g. for soakage basin detailed
design.

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.

Literature suggests that lateral spreading may occur if laterally persistent liquefied layers are present within
a depth of 2 times the free face height. This risk should be assessed once earthworks plans have been
formalised and soakage basin location and dimensions are known.

6.6 Soakage Basin Batters and Slope Stability

Detailed slope stability analyses are not warranted for the soakage basin at this early stage of the proposed
development. An assessment should be completed as a part of the detailed earthworks design.

The existing landform shows no signs of slope instability and is assessed as very low risk.
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6.7 Erosion

The predominantly sandy and silty nature of the natural soils, which will also generally be used as
engineered fill, means that there is a risk of erosion if appropriate controls are not in place.

However, considering the relatively flat finished landform there will be a low risk of erosion across the site
as a whole.
6.8 Load Induced Settlement

Although no earthworks plans are available at the time of this report preparation, it is anticipated that only
minor fill placement will be undertaken, likely in the order of 1m thick across the lower lying portions of the
site.

Proposed fill and future building loads may induce settlements within the underlying subsoils.

As the Hinuera Formation soils are sand dominated with lenses of fine grained silt, clay and localised organic
silt and clay layers, load induced settlement is anticipated to be largely immediate.

6.8.1 Settlement Predictions

An assessment of static settlements was completed using CPT interpretation software CPeT-IT 3.6.1.5 for
widespread commercial and industrial building loads of 35kPa across a footprint of 50mz2. Plots of cumulative
settlement vs depth for each CPT test are included in Appendix E.

Primary settlement was assessed over a period of 6 months with post-construction secondary creep
settlements occurring over a design life of 50 years.

Estimated static settlements are summarised as follows in Table 6:
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Table 6: CPeT-IT Load Indued Settlement Analyses Results Summary
35kPa Widespread Load
CPT No.
Primary Settlement (mm) Secondary Settlement (mm)

CPT21-01 95 45
CPT21-02 40 15
CPT21-03 95 50
CPT21-04 45 25
CPT21-05 45 20
CPT21-06 115 100
CPT11-01 20 5
CPT11-02 50 40
CPT11-03 10 0
CPT11-04 15 0
CPT11-05 15 0
CPT11-06 15 0
CPT11-07 15 0
CPT11-08 15 5
CPT11-09 45 35
CPT11-10 40 15
CPT14-01 125 35
CPT14-02 120 65
CPT14-03 70 15
CPT14-04 95 50
CPT14-05 30 10

Fill loads have not been considered in the settlement estimates due to the primarily sandy nature of the
Hinuera Formation soils beneath where fill will be placed. Associated settlements are anticipated to be
immediate and largely resolved during earthworks construction.

For widespread floor loads of 35kPa, primary settlement magnitudes are calculated to range from 10mm to
125mm and additional secondary settlement magnitudes are calculated to range from Omm to 100mm for a
floor size of 50m2. The majority of the settlement appears to be occurring below 10m depth.

6.9 Expansive Soils

National Standards exclude 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.

The November 2019 update to the NZ Building Code, B1/AS1, includes significant detail on the assessment
of expansive soil class and associated foundation design which may be relevant where clay soils are
present.

Hinuera Formation silts and sands are not considered expansive.
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7 GEOTECHNICAL RECOMMENDATIONS

7.1 Seismic Site Subsoil Category

The geological units encountered beneath the development area comprise soil strength materials, which
with respect to the seismic site subsoil category defined in Section 3.1.3 of NZS1170.5, is defined as having
a UCS < 1MPa therefore a seismic site subsoil class of D (deep or soft soil) is considered appropriate.

It is anticipated that future buildings will be considered Importance Level IL2 structures with respect to
NZS1170.

7.2 Liquefaction / Lateral Spread Mitigation

With reference to the liquefaction, cyclic softening, and lateral spread assessment in Sections 6.3 to 6.5
above, these geohazards are anticipated to be significant constraints for the proposed development with
respect to the defined design criteria. Further site investigation and design is required to confirm the level
of liquefaction hazard for the site.

We recommend that further sCPT possibly supported by laboratory testing of the soils should be undertaken
to define an appropriate ageing factor for the site. Once this work has been undertaken, a more reliable
specific liquefaction analysis can be done to assess vertical settlements under an ULS seismic event.

Referring to Figure 88 sourced from Ishihara (1985) (Figure 4 above), we expect that increasing the non-
liquefiable crust thickness via the placement of engineered fills will be required to mitigate potential surface
manifestation of the settlements during an ULS seismic event. The recommended thickness and extent of
these fills will vary depending on the results of the tuned specific liquefaction analysis mentioned above, but
generally could vary between 2.0m and 4.0m.

The installation of subsoil drains across the site is also expected to aid in thickening the non-liquefiable crust
in the northern area where groundwater levels were recorded at up to 0.4m below the surface, as this is a
key factor driving liquefaction under the ULS seismic event. General recommendations for subsoil drains
are discussed below in Section 7.5.3.

Based on the liquefaction analysis results without aging factor applied it is anticipated that shallow
foundations would need to comprise of stiffened raft type foundations, with subgrade soils comprising
geogrid reinforced granular material (sand or gravel) placed to the engineered fill specification.

Depending on the proposed building development and tolerance to settlement due to ULS earthquake
shaking, deep ground improvement may be appropriate to limit settlements. This could take the form of the
following options:

¢ Rammed Aggregate Piers (RAPs);
e CFA/DSM/Stone columns.

The depth of stormwater soakage basin excavations below existing levels should be limited wherever
possible, to reduce the risk of lateral spreading during ULS earthquake conditions. Seismic slope stability
analyses for the stormwater basins is recommended at detailed design stage to demonstrate compliance
with design criteria above.

7.3 Soakage Basin Batter Stability

Based on our experience within similar soils as present at the site, a preliminary internal batter gradient of
1v:3h should be suitable assuming loose to medium dense sands.

Further slope stability analyses should be undertaken at the time of detailed design including assessment
of soil types, variation of water levels, potential for scour/erosion and any surcharge loading.

A building restriction setback from the basins is expected and should be defined at the detailed design stage.
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7.4 Static Settlement Management

7.4.1 General

Buildings should be designed to tolerate differential settlements of up to 1 in 240 (approximately 25mm over
a 6-metre length of building) as required by the New Zealand Building Code.

Typically, shallow foundation types are considered feasible for lightweight industrial and commercial
buildings subject to further geotechnical assessment at Building Consent stage.

Due to the inherent variability of the natural subsoils, foundation improvement works may be required. For
any deeper or larger foundation dimensions, changes in stress conditions to the underlying variable strength
natural subsoils are likely to result in increased settlements to those indicated in Section 6.8 above.

7.4.2 Ground Improvement Options for Static Settlement

If particularly heavy building dead and live load combinations are proposed and specific geotechnical
investigation and analysis indicates that settlement magnitudes are unacceptable, then to minimise post
construction static ground settlements, a range and/or combination of options may be considered, including
the following:

¢ Nominal 0.5 to 1m undercut of any low-strength/density near surface soils (such as Hinuera Formation
very loose to loose silts or sands) and replacement with engineered fill (reused or imported sand, or
hardfill), possibly with geogrid layers and possibly with stiffened raft foundations.

e Construction of a temporary surcharge or pre-load fill embankment above design finished level, to over-
consolidate the compressible soils and minimise post construction embankment settlements. The
settlement should be monitored for a period, with construction on hold until settlements have plateaued.

e Compensated foundation design using lightweight geofoam, such as EPS-block materials to keep
pressures below pre-consolidation pressures within compressible soils thereby reducing consolidation
settlements.

e Undertake deeper ground improvement beneath the building footprint, such as stone columns, soil
mixed columns, CFA piles, Rammed Aggregate Piers (RAP’s) or similar rigid inclusions to transfer
loads from the structure to more competent underlying soils at depth.

7.5 Earthworks

7.5.1 General

All earthwork activities should be carried out in general accordance with the requirements of NZS 443120
and the general requirements of the Waikato Regional Infrastructure Technical Specifications (RITS) under
the guidance of a Chartered Professional Geotechnical Engineer.

7.5.2 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 surficial 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.

With the gully features, 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.

20 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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7.5.3 Subsoil Drainage

A network of subsoil drains will need to be installed across the northern part of the site within the shallow
gully system that will manage near surface groundwater levels over the winter months.

At this early stage of the development, it is recommended that the new subsoil drain network cover this area
with a nominal 30m spacing. The drain layout should be designed to discharge into the proposed stormwater
basins.

Subsoil drains are anticipated to comprise a nominal 2m deep (from existing ground levels, underlying any
fills) excavated trench with perforated draincoil, drainage aggregate and fully wrapped in a non-woven
geotextile fabric. The geotextile wrapped drainage aggregate should be approximately 1m thick. The upper
trench backfill should be compacted to engineer certifiable standard.

The function of subsoil drains and their outlets into proposed stormwater soakage basins will be protected
using restrictions applied in a Geotechnical Completion Report following completion of earthworks. These
may also include foundation piling requirements to prevent conflict with the drains.

7.5.4 Compaction

Earthfill must be placed, spread and compacted in controlled lifts under the direction of a geotechnical
engineer. The fill is expected to comprise imported clay and silt or sand, free of any organics.

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.

7.5.5 Quality Control

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

For imported 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 imported 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.

7.6 Civil Works

7.6.1 Road Subgrades

The development masterplan indicates subdivision roading which will be constructed in primarily cut areas
or where thin structural earthfill has been placed.

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).

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 within the Hinuera Formation soils. 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
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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.

7.6.2 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.

Installation of the proposed subsoil drainage network prior to service trenching is recommended. However
for service lines deeper than the subsoil drains these should be installed first and are expected to require
temporary construction dewatering in the form of regularly spaced sump pumps or well point dewatering
spears.

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.

7.6.3 Stormwater Soakage

The Hinuera Formation sandy soils at this site are considered suitable to provide a seepage function for the
design of stormwater attenuation and soakage basins. The soakage test results indicate a range in K value
of 6.11x10%¢ m/sec to 2.71x10-* m/sec.

Detailed soakage design is being undertaken by others. We recommend the design consider depth to
groundwater table, potential for blinding of the base due to progressive fines build up, secondary overland
flow paths and downstream effects.

There is a lot of variability in the soakage test results, and for preliminary design purposes conservatively
using the lower value may be more appropriate than adopting an average. As such, further soakage testing
in the location of the proposed soakage basins should provide greater confidence.

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 on individual lots 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.
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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.

¢ On the basis of soil descriptions and our experience, we have assessed the preliminary AS2870 Site
Class for building platforms within the Hinuera Formation soils to be A (Stable). These
recommendations should be subject to further review by a suitably qualified geotechnical engineer for
specific building foundations.

e As required by section B1/VM42! 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.

9 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 commercial and industrial 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 6 above.

Our recommendations for further work are as follows:

e Seismic Cone Penetration Testing, possibly in conjunction with laboratory testing, of potentially
liquefiable soils should be undertaken to define an appropriate ageing factor for the site and provide a
more accurate/reliable specific liquefaction analysis.

e Further slope stability analyses should be undertaken at the time of detailed design of the stormwater
basins 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.

e Section 106 of the Resource Management Act22 (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.

e Subsoil drainage design including drain layout and construction detailing.

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

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

Proposed buildings should be subject to specific geotechnical site investigation, analyses and reporting at
the time of Building Consent application.

21 Ministry of Business, Innovation and Employment (2019) Acceptable Solutions and Verification Methods for NZ
Building Code Clause B1 Structure, B1/VM4, Amendment 19
22 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 C: Field Investigation Results
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Termination Reason: Hole collapse

Shear Vane No: 2087 DCP No: 13

Remarks: Groundwater encountered at 1m.

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.
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X |
3 e 2
SM: Silty Fine to medium SAND: brownish grey. Poorly graded, subrounded. >
4 (Hinuera Formation)
... from 3.90m to 5.00m, Poor recovery 10
b 8
b 8
| 10
i D 10
b 10
1 1 |
] 8 |
10
11 ]
57 Borehole terminated at 5.0 m [T

Termination Reason: Target depth
Shear Vane No: 2560 DCP No: 13
Remarks: Groundwater encountered at 1.1m.

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.




HAND AUGER BOREHOLE LOG - HA21-03

Client: McConnell Property
Project: Yates Development

Site Location: 3463 Ohaupo Road, Rukuhia, Hamilton

Project No.: HAM2021-0073
Date: 08/09/2021

Borehole Location: Refer to site plan Logged by: NK Checked by: DM Scale: 1:25

CMWGeosciences

Sheet 1 of 1

Position: 449317.3mE; 691556.2mN Projection: Mount Eden 2000

Datum: Moturiki

Survey Source: Hand Held GPS

= -y Dynamic Cone
2 Samples & Insitu Tests = 2 oc| 28 Penetrometer
g € E ° Material Description 52168 (Blows/100mm)
2 = :g = Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional comments. (origin/geological unit) 2 'E 29
3 o @ § Rock: Colour; fabric; rock name; additional comments. (origin/geological unit) §° 8 22
& | Depth Type & Results o 1) 8% 5 10 15
4
& i ML: SILT: dark brown. No plasticity. Wto
w ] (Topsoil)
[o2]
3 J
3 1 1
0.3 Peak = 146kPa R
Residual = 61kPa E 1
1 2
1 1
0.6 Peak = 129kPa 1
Residual = 47kPa 1 2
J SM: Silty Fine to medium SAND: light grey mottled orange brown. Poorly graded. 4
4 (Hinuera Formation)
1 3
i s 6 "|
" 6
1 5
J SM: Silty Fine SAND: light grey. Poorly graded. MD 7
E (Hinuera Formation)
b .. at 1.20m, Poor recovery 7
1 6
1 6
1 5
] .. at 1.70m, No recovery )
i Borehole terminated at 1.8 m 4
1 1
27 1
1 1
1 1
1 2
4 4
1 3
1 6
1 5
1 6
1 6
] 4
4 4
1 8
] 7]
1 10
] 10
] 9 |
1 12
1 11
b 10
+ 9
1 6
b 3
. 4
1 5
1 11]
] 8 |
b 10
1 10
1 11 ]
5 7, [ [

Termination Reason: Hole collapse
Shear Vane No: 2087

DCP No: 13

Remarks: Groundwater encountered from surface.

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.




HAND AUGER BOREHOLE LOG - HA21-04

Client: McConnell Property
Project: Yates Development

Site Location: 3463 Ohaupo Road, Rukuhia, Hamilton CMw
Project No.: HAM2021-0073 .
Date: 08/09/2021 Geosciences

Borehole Location: Refer to site plan Logged by: NK Checked by: DM Scale: 1:25 Sheet 1 of 1
Position: 449465.6mE; 691451.7mN Projection: Mount Eden 2000
Datum: Moturiki Survey Source: Hand Held GPS
= -y Dynamic Cone
2 Samples & Insitu Tests = 2 oc| 28 Penetrometer
g € E ° Material Description 52168 (Blows/100mm)
T = £ = Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional comments. (origin/geological unit) 2 "g 29
3 o & § Rock: Colour; fabric; rock name; additional comments. (origin/geological unit) §° 8 22
& | Depth Type & Results o 1) 8% 5 10 15
4
i ML: SILT: dark brown. No plasticity.
4 (Topsoil)
i '|1
SM: Silty Fine SAND: brown. Poorly graded. 1
0.3 Peak = 125kPa (Hinuera Formation)
Residual = 30kPa 1
] VL to
i L
1 1
1 2
4 SM: Silty Fine SAND: light brown. Poorly graded. 1
B (Hinuera Formation)
1 -
] M to
i w
2 SM: Silty Fine SAND: light grey. Poorly graded.
(Hinuera Formation)
: Lto
- MD
] 7
3 —|
5
g ] 4
g ] 4
@0
b 4 ] - 2
i .. at 3.40m, Poor recovery 7
R 3
1 s | 9
] 4
1 5
47 Borehole terminated at 4.0 m 3
] 4
1 5
1 5
i 6 :|
4 4
4 4
1 5
1 5
1 5
5 —|

Termination Reason: Hole collapse
Shear Vane No: 2087 DCP No: 13
Remarks: Groundwater encountered at 3.4m.

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.




HAND AUGER BOREHOLE LOG - HA21-05

Client: McConnell Property
Project: Yates Development

Site Location: 3463 Ohaupo Road, Rukuhia, Hamilton
Project No.: HAM2021-0073 Mw Geosciences

Date: 08/09/2021

04 Peak = UTP SP: Silty Fine SAND: light brown. Poorly graded, rounded.

(Hinuera Formation)

Borehole terminated at 0.6 m

Borehole Location: Refer to site plan Logged by: AC Checked by: DM Scale: 1:25 Sheet 1 of 1
Position: 449348.6mE; 691708.9mN  Projection: Mount Eden 2000
Datum: Moturiki Survey Source: Hand Held GPS
= -y Dynamic Cone
2 Samples & Insitu Tests = 2 oc| 28 Penetrometer
g € E ° Material Description 52168 (Blows/100mm)
T = ;g = Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional comments. (origin/geological unit) 2 'E 29
3 o @ § Rock: Colour; fabric; rock name; additional comments. (origin/geological unit) §° 8 22
& | Depth Type & Results aQ 1] 33 5 10 15
4
J SILT: dark brown.
4 (Topsoil)
Clayey SILT: with some fine sand; light orange brown. Low plasticity.
(Hinuera Formation) ]

w

IS

3}

Termination Reason: Target Depth
Shear Vane No: 2327 DCP No:
Remarks: Groundwater not encountered. Test hole to check why water ponding.

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.




HAND AUGER BOREHOLE LOG - HAS01

Client: McConnell Property
Project: Yates Development

Site Location: 3463 Ohaupo Road, Rukuhia, Hamilton CMw
Project No.: HAM2021-0073 .
Date: 08/09/2021 Geosciences

Borehole Location: Refer to site plan Logged by: AC Checked by: DM Scale: 1:25 Sheet 1 of 1
Position: 449172.5mE; 691604.5mN Projection: Mount Eden 2000
Datum: Moturiki Survey Source: Hand Held GPS
-y Dynamic Cone
5 Samples & Insitu Tests = 2 oc| @ 2 Penetrometer
= € E ° Material Description 52168 (Blows/100mm)
g = £ = Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional comments. (origin/geological unit) 2 "g 29
S o & & Rock: Colour; fabric; rock name; additional comments. (origin/geological unit) §° S| 22
2 | Depth Type & Results o 1) cl8s 5 10 15
(O] 14
i SILT: with some rootlets; dark brown. JJ
4 (Topsoil)
k 2
SP: Fine SAND: with minor silt; light brown. Poorly graded, rounded. >
(Hinuera Formation) Vito [
L 2
; 2
474 ML: Sandy SILT: fine sand; light grey streaked light orange brown. Low plasticity, sensitive. M 1
0.6 Peak = 147kPa £ %X (Hinuera Formation)
Residual = 27kPa 14X 1
m X e
4% X vst | |2
h 4 i ML: SILT: with minor clay; light grey. Low plasticity, sensitive. _2
0.9 Peak = 123kPa (Hinuera Formation) -
Residual = 27kPa 3 —|
1 SM: Silty Fine SAND: light grey. Poorly graded, rounded. 4
(Hinuera Formation)
4
w
5
5
W to 7 |
s 10
SP: Fine to medium SAND: with minor silt; light grey. Poorly graded, rounded. MD to
(Hinuera Formation) D
.. at 1.80m, Poor recovery 7
S 5
2 SW: Fine to coarse SAND: dark grey. Well graded. G
(Hinuera Formation)
7
7
i Borehole terminated at 2.3 m 7
3 —
4 —
5

Termination Reason: Hole Collapse
Shear Vane No: 2560 DCP No: 18
Remarks: Groundwater encountered at 0.8m.

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.




HAND AUGER BOREHOLE LOG - HAS02

Client: McConnell Property
Project: Yates Development

Site Location: 3463 Ohaupo Road, Rukuhia, Hamilton CMw
Project No.: HAM2021-0073 .
Date: 08/09/2021 Geosciences

SW: Fine to coarse SAND: light grey to dark grey. Well graded, subrounded.
(Hinuera Formation)
.. at 1.70m, Poor recovery

Borehole Location: Refer to site plan Logged by: AC Checked by: DM Scale: 1:25 Sheet 1 of 1
Position: 449322.4mE; 691679.6mN Projection: Mount Eden 2000
Datum: Moturiki Survey Source: Hand Held GPS
-y Dynamic Cone
o) Samples & Insitu Tests = 2 oc| @ 2 Penetrometer
‘g € E ° Material Description 52168 (Blows/100mm)
° = g = Soil: Soil symbol; soil type; colour; structure; bedding; plasticity; sensitivity; additional comments. (origin/geological unit) 2 "g 29
S x o & Rock: Colour; fabric; rock name; additional comments. (origin/geological unit) 25|22
g Depth Type & Results o 1) cl8s 5 10 15
14
i SILT: with some rootlets; dark brown.
B (Topsoil) L
k 1
02 RZZ?;;ELZEE MIT: Clayey SILT:_ light orange brown. Low plasticity, moderately sensitive. vst |1
(Hinuera Formation)
SM: Silty Fine SAND: light brown. Poorly graded. 2
(Hinuera Formation) M VL _2
ML: SILT: with minor clay; light grey. Low plasticity, moderately sensitive. 2
0.6 Peak = 191kPa (Hinuera Formation) L
Residual = 57kPa L 2
3
h 4 4
SP: Silty Fine SAND: light grey. Poorly graded, rounded. w 7 |
1 (Hinuera Formation) Wi
SM: Silty Fine to medium SAND: light grey. Poorly graded. s 6
(Hinuera Formation) 7
5
b 5
i MD ——|
h 5
| s |
h 5
7
6
6

Borehole terminated at 1.9 m

IN)

w

IS

3}

Termination Reason: Hole Collapse
Shear Vane No: 2560 DCP No: 18
Remarks: Groundwater encountered at 0.8m.

This report is based on the attached field description for soil and rock, CMW Geosciences - Field Logging Guide, Revision 3 - April 2018.




CLENT: Phillip Yates Family Holdings Ltd DESIGNER: AMC
""" 3463 Ohaupo Road, Rukuhia, Hamilton [ DMM
REVISION: 0
TITLE: DATE: 9/09/2021
Falling Head Permeability Test - HAS01 .
PROJECT: HAM2021-0073

Specifications - Open-Ended Tube Ground Conditions
Length L;: 23 m GWL: 0.8 m BGL
Diameter: 90 mm Permeability Anisotropy
- /kn
Non-Perm L,: m m: 1 m= /kv
Above Gnd L;: 0Om
Bottom of Test Hole: 2.30 m BGL

Hydraulic Conductivity (k)
Note: CMW considers the CIRIA 113 value the most appropriate method for most purposes,
but also provides the analysis method as outlined by Hvorslev if desired.

(Blank = Bottom of hole)

|_3 ;: A

CIRIA 113: Somerville (1986), Control of groundwater for temporary works, CIRIA Report 113, Appendix 4
h 2h; +d hi+h .
k= log—l— log E . (1 2) = 2.71E-04 ms™ : 23.40 m/day
hz th + d z(tz - tl) ...... \4
Hvorslev: Hvorslev (1951) Time Lag and Soil Permeability in Ground-Water Observations , Fig 18, p49
2
dzln<mTL+ (2h) +1> u
k = In— = 3.22E-05 ms™ : 2.78 m/day
8L(t2 — t1) H,
0.90 -
STRATIGRAPHIC LOG
0.80 <
o0 | Esr
Silty sand
0.60
€ 050 - SILT
®
o 0.40 -
T Silty sand
0.30 -
0.20
0.10 A N
0.00 } } } } } } IA | EOH @ 2.3m
0 50 100 150 200 250 300 350 400
Time (s)
Data
Time (s) Tape Avg (m) Head (m) Perm. Length Hvorslev 'k' CIRIA 113 'k’
0 0.000 0.800 (m) Case G (ms™) (ms™?)
10 0.315 0.485 2.143 9.14E-05 9.49E-04
20 0.471 0.329 1.907 7.71E-05 6.97E-04
30 0.535 0.265 1.797 4.49E-05 3.69E-04
60 0.640 0.160 1.712 3.65E-05 2.82E-04
90 0.667 0.133 1.647 1.31E-05 8.90E-05
120 0.682 0.118 1.626 9.45E-06 6.09E-05
150 0.700 0.100 1.609 1.24E-05 7.63E-05
200 0.723 0.077 1.589 1.14E-05 6.57E-05
250 0.740 0.061 1.569 1.14E-05 5.89E-05
350 0.767 0.033 1.547 1.39E-05 6.12E-05

Note: Designer must select appropriate values and apply appropriate factors of safety




CLIENT: Phillip Yates Family Holdings Ltd DESIGNER: AMC
""" 3463 Ohaupo Road, Rukuhia, Hamilton | DMM
REVISION: 0
"™ Falling Head P bility Test - HAS02 |- 2109/2021
alling Aea ermeaplility lest - PROJECT: HAM2021-0073

Specifications - Open-Ended Tube Ground Conditions

Length L;: 1.9 m GWL: 0.8 m BGL (Blank = Bottom of hole)

Diameter: 90 mm Permeability Anisotropy o

Non-Perm L,: m m: 1 m= /kh/kv L A

Above Gnd Ls: 0Om L
Bottom of Test Hole: 1.90 m BGL ?

Hydraulic Conductivity (k) GWL
Note: CMW considers the CIRIA 113 value the most appropriate method for most purposes, = L
but also provides the analysis method as outlined by Hvorslev if desired. AVARL 2N

CIRIA 113: Somerville (1986), Control of groundwater for temporary works, CIRIA Report 113, Appendix 4
h 2hy +d hy+h .
k=(log——log=— Lhatha) 5.18E-05 ms™ 4.47 m/day
h, 2h, +d) 2(t; — ty) v
Hvorslev: Hvorslev (1951) Time Lag and Soil Permeability in Ground-Water Observations , Fig 18, p49
2
d21n<m—L+ (25 + 1) H
d d 1 1
k= n— = 6.11E-06 ms 0.53 m/day
8L(t, —t1) H,
0.90
STRATIGRAPHIC LOG
0.80
0.70
0.60
E 0.50
o
3 0.40
pu
0.30
0.20
0.10
0.00 t t : t t t ! EOH @ 1.9m
0 200 400 600 800 1000 1200 1400
Time (s)
Data
Time (s) Tape Avg (m) Head (m) Perm. Length Hvorslev 'k’ CIRIA 113 'k’
0 0.000 0.800 (m) Case G (ms™) (ms™)
10 0.076 0.724 1.862 2.02E-05 1.84E-04
20 0.094 0.706 1.815 5.16E-06 4.60E-05
30 0.110 0.690 1.798 4.91E-06 4.34E-05
60 0.156 0.644 1.767 4.76E-06 4.,15E-05
90 0.194 0.606 1.725 4.42E-06 3.77E-05
120 0.231 0.569 1.687 4.56E-06 3.81E-05
150 0.266 0.534 1.651 4.64E-06 3.79E-05
350 0.442 0.358 1.546 4.63E-06 3.63E-05
600 0.595 0.205 1.381 5.62E-06 3.93E-05
1200 0.677 0.124 1.264 2.25E-06 1.33E-05

Note: Designer must select appropriate values and apply appropriate factors of safety




|Cone resistance (qc) in MPa

| |Sleeve friction (fs) in MPa

| |Dynamic pore pressure (u2) in MPa

0 O 2 4 6 8 10 0 01 02 03 04 05-02 0 02 04 06 08
> = s
1 T
i E——
/,
2 a
— 1
~| -3 _— é
— —
e — 15.52 -> Eé
= =
5| >
-g {
3|5 |
S b
3 _____’__> L
e =
£
c <> —]
< | .7 . . ars
o =~ -3516->
3 } 2.1606|->
v | g o [—
o S > 2
-9 / A8
-10 \ X{
-
>
11 i &
2
-13
L‘-> S =]
-14 ]
-15 \i =
-
0.8502->
-16 0.84605[->
‘ 0.9002]-> |
-17 0.9249->
} 0.9914/-> |
-18 1.0037]-
} 1.0234|->
-19 1.0077=>
& L 1.0183|->
-20
1.0909-> |
1.0169|->
-21 (\ =
-22 — ;
WA &D Test according ASTM D5778:12 & ISO 22476-1:2012 | Predril: 0.00 m Predrilled
L]S" °r | G.L.: 0.00m MSL W.L.: -3.50 m Date: 9/09/2021
R | | i Project: 3463 Ohaupo Rd Coneno..  C10CFIP.C19377
occredited are outside the:
;ﬂ"“‘; i g Location: Hamilton Project no.: 2-68014.00_HA7829
Moot Position: 1804202, 5807398 NZTM CPT no.: 21-01A 112



mco191
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1.47

| <- Depth in m below ground level (G.L.) |
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Cone resistance (qc) in MPa

| |Sleeve friction (fs) in MPa

| |Dynamic pore pressure (u2) in MPa
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‘ Target Depth

| EOH - Dipped - GWL @ 3.5m
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Testaccording ASTM D5778:12 & ISO 22476-1:2012

Predrill:

0.00 m Predrilled

<1\
two cm?
10

cm?

G.L.: 0.00 m MSL W.L.: -3.50 m

Date:

9/09/2021

Project:
Location:
Position:

3463 Ohaupo Rd
Hamilton
1804202, 5807398 NZTM

Cone no.:

C10CFIIP.C19377

Project no.:

2-68014.00_HA7829

CPT no.:

21-01A 2112
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1.47

|Cone resistance (qc) in MPa | |Sleeve friction (fs) in MPa | |Dynamic pore pressure (u2) in MPa
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‘ Target Depth ‘
| EOH - Dipped - GWL @ 1.4m |
\\ \ ) &D Test according ASTM D5778:12 & ISO 22476-1:2012 Predrill: 0.00 m Predrilled
t]ﬁ“ e | G.L.: 0.00m MSL W.L.: -1.40 m Date: 9/09/2021
% || i Project: 3463 Ohaupo Rd Coneno..  C10CFIP.C19377
aceredited are outside the
«,,““5 et the oy Location: Hamilton Project no.: ~2-68014.00_HA7829
Hosat® Position: 1804396, 5807498 NZTM CPT no.: 21-02A 116
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|Cone resistance (qc) in MPa |

|Sleeve friction (fs) in MPa

| |Dynamic pore pressure (u2) in MPa
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=
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WA 1) 21 | Testaccording ASTM D5778:12 & ISO 22476-1:2012 | Predril: 0.00 m Predrilled
th" o | G.L: 0.00m MSL W.L.: -0.40 m Date: 9/09/2021
(R, bt Project: 3463 Ohaupo Rd Cone no.: C10CFIIP.C14434
AN, | e Location: Hamilton Project no.: 2-68014.00_HA7829
Horaet” Position: 1804360, 5807694 NZTM CPT no.: 21-03 112
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|Cone resistance (qc) in MPa

| |Sleeve friction (fs) in MPa

| |Dynamic pore pressure (u2) in MPa

0 2 4 6 8 10 0 01 02 03 04 05-02 0 02 04 06 08
° = =N > 5
p— <z
1 é - q
I —
—
-2 B
P — )
_ = | g
s
~| -3 =
—
g f
B — —
= | \ :
c
8 |-5 B
g —
> s ? %
5 I
8|6 =]
£ [ % \
£ -
£ | .7 T \
: % i
[a]
vl B j
<\
-9
12.74 > g \
-10 14.27 ->
14.05 >
1459-> |
11
-12 i é s
-]
14.16 >
-13 13.88 >
18.34 -> % 3
19.94 ->
14 20.24 5>
i
-15 12.03 ->
13.76 -> } )
-16
[ S ==
{ — ; I
-17 f_= P
| [ —
o =
Z (} T
-18
(? 09795 ;>_,_
-19 {
Hps =
21 E— E =
g | & =1
z D -
-22
WA <% | Testaccording ASTMD5778:12 & ISO 22476-1:2012 | Predril: 0.00 m Predrilled
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il [ = Project: 3463 Ohaupo Rd Coneno:  C10CHIP.C19377
accredited are outside the
;,""5 e the byt Location: Hamilton Project no.: 2-68014.00_HA7829
Moot Position: 1804559, 5807848 NZTM CPT no.: 21-04 112
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1.47

| <- Depth in m below ground level (G.L.) |

| Cone resistance (qc) in MPa

| | Sleeve friction (fs) in MPa

| | Dynamic pore pressure (u2) in MPa
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WS )

cREDy,
¥ ‘o

1ANE

F)
5,

K ¥
LIt

&
8

Test results indicgied os not
occredited ara outside the
scope of the loboratory's
accreditation

ru2
<7
t150 cm?
10

cm?

Testaccording ASTM D5778:12 & ISO 22476-1:2012
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Date:

9/09/2021

Project:
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Position:

3463 Ohaupo Rd
Hamilton
1804559, 5807848 NZTM

Cone no.:

C10CFIIP.C19377

Project no.:

2-68014.00_HA7829

CPT no.:

21-04 2112
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|Cone resistance (qc) in MPa |

|Sleeve friction (fs) in MPa

| |Dynamic pore pressure (u2) in MPa
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| EOH - Dipped - GWL @ 1.0m |
WA 1) 21 | Testaccording ASTM D5778:12 & ISO 22476-1:2012 | Predril: 0.00 m Predrilled
I t]ﬁ“ e | G.L.: 0.00m MSL W.L.: -1.00 m Date: 9/09/2021
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I BeCad

HAND AUGER No: HA1

HAND AUGER LOG

SHEET 1 of 1

SITE LOCATION: 3463 Ohaupo Road

PROJECT: GTL Waikato Greenfield Development

JOB NUMBER: 2932830

CLIENT: Genetics Waikato

CIRCUIT: NZTM AUGER LOCATION: Refer Geotechnical Layout Plan
COORDINATES: N 5,807,358 m R L: 60 m
E 1,804,284 m DATUM: NZTM
; o 5 ¢
- | 3 9 w SOIL / ROCK DESCRIPTION 5 |3
E 2 9} 4 o ° @
I x I = o () ju} -
ElE| % |a|bd s |3 r | £ <
8| 2 & 3|8 & | 8| sv | e | & z
X « X «|ML| M 'Firm' SILT, some organics, some fine to coarse sand, minor clay, trace fine gravel; dark
I~ X, % brown; moist, low plasticity.[Topsoil]. 0 7]
A/
- « « X 2 |
= —x X 1 =
< - ASM| M Loose fine to coarse SAND, some silt, minor fine to medium gravel; orange brown; moist, low
~ X plasticity (fines). Gravel: subrounded to rounded, weak, pumice. 2 7]
—0.5 *oe 3 59.5—
.X .
[ S 3 _
2 - |SW| M Medium dense fine to coarse SAND, some fine to coarse gravel, minor silt; light brown and
~ LT grey; moist, low plasticity (fines). Gravel: subrounded to rounded, weak, pumice. 3 7]
- 4 -
- 3 -
—1.0 = ) e |3 59.0—
1.0m, greyish brown. 3
B 5. e o 4 |
I
B SR . 5 |° 7
B L 1.25m, dense. § 8 |
B o oo H] 7 _
L t
—1.5 R - - - c 6 58.5—
% -2+ 1SM| M | Medium dense fine to coarse SAND, some silt, some fine to coarse gravel; greyish brown; o
B X | moist, low plasticity (fines). Gravel: subrounded to rounded, weak, pumice. s 7 N
- X 1.65m, loose. E 3 —
X i
B RN s 2 _|
I 0" Xo g 7 |
. (=
—2.0 X - - - - — T 9 58.0—
< ISM| M Dense silty, fine to coarse SAND, trace fine to medium gravel; light grey; moist, low plasticity
B .. sM| M (fines). 7 N
~ CLTX T Dense fine to coarse SAND, some silt, some fine to coarse gravel; greyish brown; moist, low 7 ]
| DA plasticity (fines). Gravel: subrounded to rounded, weak, pumice. 7 |
B
- R 8 |
X
—2.5 To e, B _ 6 57.5—
B . 2.5 to 2.6m, medium dense. 4 i
X
L R 8 1
% .o,

- CL X 7 I
— ‘Xﬂ : - 2 7 —
30 i = - ‘Xﬂ' -7 0
.U oTU

END OF LOG@ 3 m
—3.5 56.5—
—4.0 56.0—
—4.5 55.5—
DATE AUGERED: 10/10/14 DIAMETER: 50 COMMENTS:
LOGGED BY: cwpP METHOD: Manual No groundwater was observed in this borehole. The borehole was terminated due

SHEAR VANE No: Geo 1249

from hand held GPS with accuracy of 5m.

to frequent hole collapse from 2.5m depth. Elevation and coordinates measured

HAND_AUGER P:\293\2932830\TGE - GEOTECH\INVESTIGATION\GENETICS WAIKATO.GPJ BECA.GDT 21/10/14

FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET

Revision 1

A4 Scale 1:25



HAND_AUGER P:\293\2932830\TGE - GEOTECH\INVESTIGATION\GENETICS WAIKATO.GPJ BECA.GDT 21/10/14

irBeCa

HAND AUGER No: SC1

HAND AUGER LOG

SHEET 1 of 1
PROJECT: GTL Waikato Greenfield Development JOB NUMBER: 2932830
SITE LOCATION: 3463 Ohaupo Road CLIENT: Genetics Waikato
CIRCUIT: NZTM AUGER LOCATION: Refer Geotechnical Layout Plan
COORDINATES: N 5,807,377 m R L: 60 m
E 1,804,249 m DATUM: NZTM

c % é " SOIL / ROCK DESCRIPTION § % Y

|l E| £ |alB S |2 2 | €

Bl s| &8 |g]¢ 8 18| v |wn| 3| 2
L 0 _
I 1 —
I 2 —
I 1 —
—0.5 2 59.5—
I 1 —
I 2 —
L 3 _
L 3 _
—1.0 5 59.0—
I 2 —
L 6 _
L 8 _
L 7 _
—1.5 7 58.5—
L 7 _
L 8 _
I 9 —
I 6 —
—2.0 8 58.0—
L 1 _
L 8 _
L 7 _
I 8 —
—25 8 57.5—
L 7 _
I 6 —
L 7 _
L 3 _
—3.0 6 57.0—
L 1 _
L 1 _
—3.5 9 56.5—
I 9 —
L 8 _
L 8 _
L 7 _
—4.5 55.5—
DATE AUGERED: 10/10/14 DIAMETER: 20 COMMENTS:
LOGGED BY: cwpP METHOD: Manual ﬁ;:re::ja ﬁéﬂlgagggd vbﬁfir&t;rgye:) (fjteSFr)r:h Elevation and coordinates measured from
SHEAR VANE No: Geo 1249

FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET

Revision 1

A4 Scale 1:25



HAND_AUGER P:\293\2932830\TGE - GEOTECH\INVESTIGATION\GENETICS WAIKATO.GPJ BECA.GDT 21/10/14

irBeCa

HAND AUGER No: SC2

HAND AUGER LOG

SHEET 1 of 1
PROJECT: GTL Waikato Greenfield Development JOB NUMBER: 2932830
SITE LOCATION: 3463 Ohaupo Road CLIENT: Genetics Waikato
CIRCUIT: NZTM AUGER LOCATION: Refer Geotechnical Layout Plan
COORDINATES: N 5,807,390 m RL: 60 m
E 1,804,304 m DATUM: NZTM

c % é " SOIL / ROCK DESCRIPTION § % Y

|l E| £ |alB S |2 2 | €

25| & |32 8 |3 v || 3| 2
- 0 |
L 2 —
L 1 —
L 1 —
—0.5 2 59.5—
L 4 —
L 4 —
- 3 |
- 3 |
—1.0 5 59.0—
- 5 |
- 5 |
- 5 |
- 5 |
—1.5 4 58.5—
- 4 |
- 6 |
L 8 —
L 6 —
—2.0 8 58.0—
- 10 |
- 10 |
L 8 —
L 8 —
—25 10 57.5—
- 10 |
L 8 —
L 6 —
- 3 |
—3.0 6 57.0—
L 6 —
L 6 —
- 7 |
- 6 |
—3.5 8 56.5—
- 7 |
- 7 |
- 6 |
- 7 |
—4.5 55.5—
DATE AUGERED: 10/10/14 DIAMETER: 20 COMMENTS:
LOGGED BY: cwpP METHOD: Manual ﬁ;:re::ja ﬁéﬂlgagggd vbﬁfir&t;rgye:) (fjteSFr)r:h Elevation and coordinates measured from
SHEAR VANE No: Geo 1249

FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET

Revision 1

A4 Scale 1:25



TEST_PIT P:\293\2932830\TGE - GEOTECH\INVESTIGATION\GENETICS WAIKATO.GPJ BECA.GDT 14/11/14

irBeCa

TEST PIT No: MA1

TEST PIT LOG SHEET 1 of 1
PROJECT: GTL Waikato Greenfield Development JOB NUMBER: 2932830
SITE LOCATION: 3463 Ohaupo Road CLIENT: Genetics Waikato
CIRCUIT: NZTM TEST PIT LOCATION: Refer Geotechnical Layout Plan
COORDINATES: N 5,807,346 m R L: 60 m
E 1,804,288 m DATUM: NZTM
£
.} [0) %
_| & ] " SOIL / ROCK DESCRIPTION g
E| 2 0 4 g ]
I 4 T 2 e} 4 =
E| & g |ald CHE: v | <
& 2 & 8|2 ] 8| sv | «pa) & z
X « X «|ML| M 'Firm' SILT, some organics, some fine to coarse sand, minor clay, trace fine gravel; dark
I~ X, % brown; moist, low plasticity.[Topsoil]. 7]
| A/ X |
4>< - SM| M 'Very loose' fine to coarse SAND, some silt, minor fine to medium gravel; orange brown; moist, g al
~ X low plasticity (fines). Gravel: subrounded to rounded, weak, pumice. =3 7]
[ .X : . ) . E 3 —
—_ o
L 05 @ -2. ISW|I M 'Loose' fine to coarse SAND, some fine to coarse gravel, minor silt; brownish grey; moist, low E © 59.5—
) . plasticity (fines). Gravel: subrounded to rounded, weak to moderately strong, pumice and o I ’
- o sandstone. &S -
- 2 23 _
A £E
- . 0.85m, grey and light brown. —
0 ~ 59:0
ENDOFLOG @ 1m
—1.5 58.5—
—2.0 58.0—
—2.5 57.5—
—3.0 57.0—
—3.5 56.5—
—4.0 56.0—
—4.5 55.5—
DATE EXCAVATED: 10/10/14 CONTRACTOR:  Beca COMMENTS:
LOGGED BY: cwpP EQUIPMENT: Bobcat + 600 diameter auger Test pit excavated to 1.0m depth to perform soakaway trial. Elevation and
’ : 9 coordinates measured from hand held GPS with accuracy of 5m.
SHEAR VANE No: Geo 1249 METHOD: Machine drill
FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET Revision 1

A4 Scale 1:25
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—— Cone resistance (qc)in MPa —— <—— Friction ratio (Rf) in %
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—— Cone resistance (qc)in MPa —— <—— Friction ratio (Rf) in %
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—— Cone resistance (qc)in MPa —— <—— Friction ratio (Rf) in %
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it BeCa

HAND AUGER LOG

HAND AUGER No: HAQ2

SHEET 1 of 1
PROJECT: Genetic Waikato Greenfield Study JOB NUMBER: 2930986
SITE LOCATION: Genetic Greenfield Site - Rukuhia CLIENT: Genetic Technologies Ltd
CIRCUIT: NZGD1949 AUGER LOCATION:  Refer to location plan
COORDINATES: N 6,369,026 m RL: 51m
E 2,714,739 m DATUM: Mean Sea Level
= E
z E
o Q > |g
- & S W SOIL / ROCK DESCRIPTION g |2
E Yy o 4 9] 3 4]
E|E| § |g|B g |5 « | 3| E
4] g & Z |2 & [8] sv | wpa | 3 z
™ ¥ »|OL| M | "Firm", clayey SILT, minor fine to medium sand, minor organics; brown; moist, non plastic.
% _ ] Organics: Rootlets. (TOPSOIL). §
P
X x
K _x = M | Stiff, clayey SILT; orange brown; moist, non plastic. 2 a
2 S 2 .
EE
- [* % 2 —
x x
I o
~r—05 e 2 50.5—
s M 64/30 | 94/47
S < ox
iy x Y 2 o
5 C ko
2 g 3 i
[ =% 4
20 e — x | 4 n
a L x _ x
ak L 6 .
= ©|SP[ M | Loose, fine to medium SAND, trace coarse sand; grey mottled crange, brown; moist. Sand:
0 sub-angular - sub-rounded, slightly weathered.
1.0 7 50.0—
w
w
al 7 g
o
]
or 6 =
=
g
<|- -
g 6
Q
i 9 ]
z
[
g 3 5 10 495
z[ 7 ENDOFLOG @ 15m 110 495
o]
7] -
z
o
<l _
Q
E
w
w
>0 =
Z
]
<l
3 |
z
o g
{20 49.0—
o
g | <l
jm}
gl
5
oL
or o
<
x
I o)
=
8
g2 48.5—
z
w
af .
=y
3
g — —
8
o
o —f
g
ab N
8
5
5 DATE AUGERED: 251111 DIAMETER: 50mm COMMENTS:
z ; ; ; -
& LOGGED BY: 575 METHOD: Hand Auger Ce-ordiantes determined using a hand-held GPS unit with an accurary of +2m.
S|SHEAR VANE No:  GEO1249
;r
J":: FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET Revision A

Ad Scals 1:15



ﬂﬂ Beca HAND AUGER No: HAO03

HAND AUGER LOG

SHEET 1 of 1
PROJECT: Genetic Waikato Greenfield Study JOB NUMBER: 2930986
SITE LOCATION: Genetic Greenfield Site - Rukuhia CLIENT: Genetic Technologies Ltd
CIRCUIT: NZGD1949 AUGER LOCATION: Refer to location plan
COORDINATES: N 6,368,918 m RL: 48 m
E 2714791 m DATUM: Mean Sea Level
= £
o | I
~ |z 9 w SOIL / ROCK DESCRIPTION g |
£ g o g g |2 @
I x I B Q < pr | =
Bl 5| & |82 5 |3 + | & | £
g g ] g8 e || sv | wpa) | & z
7 = ’i % OL| M [ "Firm", clayey SILT, trace fine sand, minor organics; dark brown; moist, non plastic.
. % . Organics: Roollets. (TOPSOIL). 2
PR
x x
= K 4 X 2 25
[ E
= x f * t 7 . N % 25
I x %/ ML| M Verystiff, clayey SILT, minor fine to medium sand; orange brown; moist, nen plastic.
- = % 4 2
K
g[8 = 2 | 78724 113130 e
g [x g bl 4
= 2
5 T
5] £ A 5
< X X
g =
g 2( X ‘_
g B T (sw M Loose, fine to medium SAND, minor coarse sand, trace fine gravel, brown; moist, non plastic. £
> y Sand: sub-angular - sub-rounded, slightly weathered, Gravel: sub-angular - sub-rounded,
8 [Py slightly weathered. 3
e TR
8-1.0 4 47.0—
w
w
s 4
w
4
Q. 4
g
g
< |-
g 6
Q
L 6
-4
w
Ei—t5 10 465
z[ 7 END OF LOG @ 1.5m .
]
0|
=
=]
<|
Q
[
0
w
wh
=
B |
5 -
H
T
8f20 46.0—
=4
o
w
_(2 =
w
]
=
of
£
E 2
3
= _2 5 .5
E 45.5
z
]
ol
o
2
o
[32]
&
8-
a
&
gl
o
&
& DATE AUGERED: 25/1111 DIAMETER;: 50mm COMMENTS:
& g ) o
« LOGGED BY: STS METHOD: Hand Auger Co-ordiantes determined using a hand-held GPS unit with an accurary of +2m.
g SHEAR VANE No: GEO1249
%I
< |FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS SEE KEY SHEET Revision A

Ad Scale 1:15



it BeCa

HAND AUGER No: SP01

HAND AUGER LOG SHEET 1 of 1
PROJECT; Genetic Waikato Greenfield Study JOB NUMBER: 2930986
SITE LOCATION: Genetic Greenfield Site - Rukuhia CLIENT: Genetic Technologies Ltd
CIRCUIT: NZGD1949 AUGER LOCATION: Refer to location plan
COORDINATES: N 6,368,847 m RL: 54 m
E 2,714,587 m DATUM: Mean Sea Level
o o 3 8
w ] ) -
e g E ¥ SOIL / ROCK DESCRIPTICN g % "
T Ji'a i = o @ = -
E g Bla = = T E
8 g é %2 % & | sv (k:a) H z
|— 2 —
- 3 A
- 2 spal
- 2 —
~—0.5 2 53.5—
s
ot 2 ;
o}
<[ 3 =
i
@
Z[ 4 7
9
>
gl 5 g
&
810 6 53.0—
w
w
o
1] a5
of : 4
2
g
é - 3.5 -
o
e 4 -
pd
&
g +5 4 52:5
o
Wi —|
Zz
<]
=
3 -
E
w
w
=2 =
=
~
=zl 4
Q
-
I
f-2.0 52.0—
1
o
w
O -
w
®
gL i
or <
g
<L -
=
3]
Er-25 51.54
w
=z
w
2— =
@
3l _
g
sl |
2
&
g — —
5
§ DATE AUGERED: 25/11/11 DIAMETER: COMMENTS:
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—— Cone resistance {gc) in MPa —— ¢ Friction ratio (Rf) in %

CPTask V1.31

" 2 4 6 8 10 12 14 16 18 20 10 8 6 4 2
il h GL : 000 m ‘ | ] 2
i I e e | ! | AN
A =] = | o
[ ~— 21 | | ' }
) - ‘ ‘
~T | |
kS — o | | ] g
& 7 o : 1 | |
T I ——— ; |
, <z 30 BN \
- v —&] ! ‘
l, T.=} | i
g [ —— 3.4 ' . ‘ )
-5 = - =1 _J
o] S >0 ' 1 -
P — 41 | [ i
np | | |=
- - =1 .  — T
= — ’ BN ==
RERE= o || 0
% -8 TCE — = | | =
8 S a7 | | il
5 -9 T o I | g
o Lo 50 | | . F=b
2|10 s ] : | S
2 g = J L )
E 1 L — 52 ‘ | | =g
S R S
ﬁ‘ ::3 ) _— 56 ‘ | | c‘}
o o ‘ﬁ ‘ ;
l ____” }-— 61 ‘ ‘ E
13 o —— ‘ | J‘ | =
4|3 s | L1111
-14 r:_’é‘:- | | |
_ 3 5- 6.8 | ‘=____‘_—-—
-15 = I ==
|
|
-16 [ ! I —
17 | = |
| 2
-18 i i { :
! !
-19 : : =
| !
1 ‘ I
-20 : ‘ ]
-21 ! J |
] ' I
| ||
-22 ! | ‘ .
| HEEE
Target Depth | - |
|
24 | | |
) 0.10 0.20 0.30 0.40 0.50
[1s0 o | __ Sleeve friction (fs)in MPa — Inclination (1) in degr
e Testaccording AS.T.M. Standard D 5778-07 Date : 25-11-2011

Cone no. ' C10CHIP.C10268

<= E‘zmﬂmm Project : Generic Waikato Greenfields Study Projectno.: 02BC13

e e Tl Location. 3463 Ohaupo Rd - Rukuhia CPTno. : 8 ‘ 1/14




CPTask V1.31
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Appendix D: Liquefaction Analysis Results



This software is licensed to: CMW Geosciences CPT name: CPTO1
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This software is licensed to: CMW Geosciences

CPT name: CPTO1

Liquefaction analysis summary plots

Normalized CPT penetration resistance

0.1

1
Normalized friction ratio (%)

Input parameters and analysis data

Analysis method: B&I (2014)
Fines correction method: B&I (2014)

Points to test: Based on Ic value Ic cut-off value:
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.25 Use fill:

Depth to water table (insitu): 3.50 m Fill height:

Cyclic Stress Ratio* (CSR*)

No Liquefaction

Depth to GWT (erthq.):
Average results interval:

Unit weight calculation:

100
qciN,cs

Transition detect. applied:

Clay like behavior applied:
Limit depth applied:

140 160 180

N/A

Sand & Clay

N/A

Thickness of liquefiable sand layer, H2 (m)
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This software is licensed to: CMW Geosciences CPT name: CPT02

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Peak ground accelerationv:v 0.25 Use fill: No Limit depth applied: No [ 2 Organic r.naterlal Ml S Sity sand to sa?dy sit. [l 8. Very St!ff sand to.
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences

CPT name: CPT02
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.25

Depth to water table (insitu): 1.00 m
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Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60
Unit weight calculation:  Based on SBT
Use fill: No
Fill height: N/A
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This software is licensed to: CMW Geosciences CPT name: CPT02

Liquefaction analysis summary plots
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Normalized friction ratio (%) qcliN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay
Peak ground acceleration: 0.25 Use fill: No Limit depth applied: No
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: N/A
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This software is licensed to: CMW Geosciences

CPT name: CPT03

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Typ
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gt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 0.40 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Peak ground accelerationv:v 0.25 Use fill: No Limit depth applied: No [ 2 Organic r.naterlal [ 5. sity sand to sa?dy sit. [l 8. Very St!ff sand to.
Depth to water table (insitu): 0.40 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences

CPT name: CPT03
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Ic cut-off value: 2.60
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This software is licensed to: CMW Geosciences CPT name: CPT03

Liquefaction analysis summary plots
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Normalized friction ratio (%) qcliN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 0.40 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay
Peak ground acceleration: 0.25 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.40 m Fill height: N/A Limit depth: N/A
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This software is licensed to: CMW Geosciences CPT name: CPT04

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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gt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 0.40 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Peak ground accelerationv:v 0.25 Use fill: No Limit depth applied: No [ 2 Organic r.naterlal [ 5. sity sand to sa?dy it [ 8. very St!ff sand to.
Depth to water table (insitu): 0.40 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences CPT name: CPT04

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  0.40 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 0.40 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: CPT04

Liquefaction analysis summary plots
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Normalized friction ratio (%) qcliN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 0.40 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay
Peak ground acceleration: 0.25 Use fill: No Limit depth applied: No
Depth to water table (insitu): 0.40 m Fill height: N/A Limit depth: N/A
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This software is licensed to: CMW Geosciences

CPT name: CPTO5
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CPT name: CPTO5
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This software is licensed to: CMW Geosciences

CPT name: CPTO5

Liquefaction analysis summary plots
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Analysis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay
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This software is licensed to: CMW Geosciences

CPT name: CPT06

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure

SBT Plot

Soil Behaviour Type

Siffy sand & sandy Silt |

1 3 ) -=;"': ) Plléy & sutygla 1.
) ‘ Sitty sand & sandy silt
2 2 2 Clay & silty clay *
h, 4 Silty sand & sandy silt
3 3 3 Tnsity San &sn‘% and’ |
- il Silty sand & sandy silt
4 4 4 ity sand & sandy si
[ty sand & sanqy S|
5 5 — 5 9l 10 & Sanay sl
? 1 Clay & silty clay
6 - 6 6 and & sifty sa
== NG , and & Sl Sand
1 —— NE n odllu G D. dald
8 - 8 8 Sand & silty sand
—a. r Silty sand & sandy silt
9 } 9 9 Sdnr R si,Hy Aand |
.C]I LAV ¢ 4 aliu ‘.
4 — Silty sand & sandy silt
10 p 10 10 1 ] 1
— - - - R e e e e | Sand & silty sand |
gl g Gl gu £ £ Silty sand & sandy silt
< < c -3 < P Clay & silty cla
g1 — g1 g1 9 = = nd & sy sand
ol o &' @ @ @ B y S|lI G?a .
0 13 $ 0 13 . 0 13 a} o Sil d'& sandy silt
r g'! —— ‘ |
14 14 14 = :
; f Silty sand & sandy sit
15 15 15 o .
) ( r§e n3|gve fine grained
16| 16 16 16 lay & silty clay
f } §?r\fIS| ve ing rained
17 17 17 17 1 Iy
‘) 3 ‘2 g"{i? &sil ‘&cla) ot
ty sand & sandy si
b 5= : : BEE:
11 3 19 19 19 I}y sandic sahdy st
: { - JARRRERE
20 20 ’s 20 : 20 Silty sand & sandy silt
21 21 21 21
7 3
2 2 ; 22 /} 22 Clay & sily clay
23 23 23 23 Silty-sand & sandy-silt
T——— / Sand & sity sand”
24 24!. . . . . 24 "{ 24 AT T N ,,,,,,...,...r,t}{...,.
5 10 15 0 2 4 6 8 10 0 1,000 2,000 1 2 3 4 12345678 9101112131415161718
gt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 2.90 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Peak ground accelerationv:v 0.25 Use fill: No Limit depth applied: No [ 2 Organic r.naterlal [ 5. sity sand to sa?dy sit. [l 8. Very St!ff sand to.
Depth to water table (insitu): 2.90 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained

CLiqg v.3.3.2.9 - CPT Liquefaction Assessment Software - Report created on: 16/12/2021, 12:46:13 PM

Project file: C:\Users\shanef\CMW Geosciences Pty Ltd\CMW Connect - HAM2021-0073 3463 Ohaupo Road, Rukuhia\Office Technical\Liquefaction.clq

16



This software is licensed to: CMW Geosciences

CPT name: CPT06
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This software is licensed to: CMW Geosciences

CPT name: CPT06
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Input parameters and analysis data
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 1

CPT basic interpretation plots
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This software is licensed to: CMW Geosciences CPT name: 2014 - 1

Liquefaction analysis overall plots
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 1
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 2

Cone resistance

i

e

—-
—

Depth (m)
~

—-
w

—_
»

15

16

17

18

19

20

21

22

23

24

Input parameters and analysis data

B&I (2014)
B&I (2014)
Based on Ic value

Analysis method:

Fines correction method:

Points to test:

5 10
gt (MPa)

Earthquake magnitude M,;:  5.90
Peak ground acceleration: 0.25

Depth to water table (insitu): 3.00 m

Depth (m)

CPT basic interpretation plots

riction Ratio ore pressure (o} [o]] aviour 1yp
Friction Rati P SBT Plot Soil Behavi T
0 0 0 ™ T T
gfl?)ysmdj& sandy silt
1 1 Sand & silty sand’
Qilty sand & sandy silt
2 2 Sand & SII'% and’
3 %‘ 3 A 4 Silty sand & sandy silt
f Insitu
4 ‘i 4 Sand & silty sand
5 5 Sifty sand & sandy sit
?_ 6||Igy U odliivy Sl
6 6 Silty-sand & sandy-silt
24 7 Silty sand & sandy silt
Silty sand & sandy silt
8- 8 Q!Iiy,sa nd & sand S!It
Silty sand & sandy silt
97 = 9 ity sand & sandy silt
§\ij}(¥ sand g sandy silt
10 10 Clay & silty clay 7
Q‘_ E E E Silty sand & sandy silt
12 }_ % 12 % %_ Clay & smyola
3 8 i3 1 l 8 8 Clay & sﬂly clay
14 " \\.., Sensitive fine grained
.\ki Clay & silty clay
15 15 — Sensitive fine grained
16 16 \ Y 16 Sensitive fine grained
\ Sy sand & sandy silt
17 17 17 Silty sand & sandy silt
\ Sensitive fine grained
18 18 \ 18 I I I
19 19 | % 19 Sensitive fine grained
20 20 20 20
21 21 21 21
22 22 22 22
23 23 23 23
24 ; ; ; ; 24 D B B e e o 24T
0 2 4 6 10 500 1 2 3 4 012345678 9101112131415161718
Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Depth to GWT (erthg.): 3.00 m Fill weight: N/A
Average results interval: 3 Transition detect. applied:  No SBT legend
Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Use fill No Limit depth applied: No [ 2. Organic material [C] 5. Silty sand to sandy silt  [I] 8. Very stiff sand to
Fill height: N/A Limit depth: N/A . 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained

CLiqg v.3.3.2.9 - CPT Liquefaction Assessment Software - Report created on: 16/12/2021, 12:46:15 PM
Project file: C:\Users\shanef\CMW Geosciences Pty Ltd\CMW Connect - HAM2021-0073 3463 Ohaupo Road, Rukuhia\Office Technical\Liquefaction.clq

22



This software is licensed to: CMW Geosciences CPT name: 2014 - 2

Liquefaction analysis overall plots
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 2
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Fines correction method: B&I (2014)
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This software is licensed to: CMW Geosciences CPT name: 2014 - 3

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Peak ground accelerationv:v 0.25 Use fill: No Limit depth applied: No [ 2 Organic r.naterlal [ 5. sity sand to sa?dy it [ 8. very St!ff sand to.
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 3
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 3
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 4
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This software is licensed to: CMW Geosciences CPT name: 2014 - 4

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 4
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Fines correction method: B&I (2014)
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This software is licensed to: CMW Geosciences CPT name: 2014 -5

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Peak ground accelerationv:v 0.25 Use fill: No Limit depth applied: No [ 2 Organic r.naterlal Ml S Sity sand to sa?dy sit. [l 8. Very St!ff sand to.
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences CPT name: 2014 -5

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: 2014 -5
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Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90
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This software is licensed to: CMW Geosciences

CPT name: 2011 -1

Cone resistance

0] €
1 S~

1.5

2.5

3.5

R

e

4.5

\

5.5

—-—“P
6
6.5 1

£ =
<
875 S
o} g
[a) 8
8.5 ﬁl
9 __ﬂ___,..-a’ B
g5 e=—_
10 et
10.5 qﬂ_-a
11
11.5 g“}
12
12.5 r
13
13.5 ) d
14 R
-
14.5 s_
5 10
gt (MPa)
Input parameters and analysis data
Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90
Peak ground acceleration: 0.25

Depth to water table (insitu): 3.00 m
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Depth to GWT (erthg.): 3.00 m Fill weight: N/A
Average results interval: 3 Transition detect. applied:  No
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay
Use fill: No Limit depth applied: No
Fill height: N/A Limit depth: N/A
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Input parameters and analysis data
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Liquefaction analysis overall
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Liquefaction analysis summary plots
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.): N/A
Fines correction method: B&I (2014) Average results interval: Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: : Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation: Clay like behavior applied:  Sand & Clay
Peak ground acceleration: 0.25 Use fill: Limit depth applied: No
Depth to water table (insitu): 3.00 m Fill height: imi N/A
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CPT basic interpretation plots
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gt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Peak ground accelerationv:v 0.25 Use fill: No Limit depth applied: No [ 2 Organic material [ 5. sity sand to sandy siit [ 8. Very stiff sand to
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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Normalized CPT penetration resistance
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Liquefaction analysis summary plots
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CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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gt (MPa) Rf (%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ 2 Organic r.naterlal [ 5. sity sand to sa?dy it [ 8. very St!ff sand to.
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
CLiqg v.3.3.2.9 - CPT Liquefaction Assessment Software - Report created on: 16/12/2021, 12:46:21 PM 44

Project file: C:\Users\shanef\CMW Geosciences Pty Ltd\CMW Connect - HAM2021-0073 3463 Ohaupo Road, Rukuhia\Office Technical\Liquefaction.clq



This software is licensed to: CMW Geosciences

CPT name: 2011 -3

Liquefaction analysis summary plots
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthq.): N/A
Fines correction method: B&I (2014) Average results interval: Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: : Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation: Clay like behavior applied:  Sand & Clay
Peak ground acceleration: 0.25 Use fill: Limit depth applied: No
Depth to water table (insitu): 3.00 m Fill height: imi N/A
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.25

Depth to water table (insitu): 3.00 m
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CPT basic interpretation plots
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This software is licensed to: CMW Geosciences

CPT name: 2011 - 4
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Input parameters and analysis data
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Fines correction method:
Points to test:

Earthquake magnitude M,
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value
5.90

0.25

Depth to water table (insitu): 3.00 m

Depth (m)

FS Plot

2
=
I
3

Unit weight calculation:
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Liquefaction analysis overall plots
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This software is licensed to: CMW Geosciences

CPT name: 2011 - 4

Normalized CPT penetration resistance

0.1

1
Normalized friction ratio (%)

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Liquefaction analysis summary plots

Cyclic Stress Ratio* (CSR*)

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Peak ground acceleration: 0.25 Use fill:
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This software is licensed to: CMW Geosciences

CPT name: 2011 -5

CPT basic interpretation plots
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.00 m
Fines correction method: B&I (2014) Average results interval: 3
Points to test: Based on Ic value Ic cut-off value: 2.60
Earthquake magnitude M,;:  5.90 Unit weight calculation:
Peak ground acceleration: 0.25 Use fill: No
Depth to water table (insitu): 3.00 m Fill height: N/A
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SBT legend
[l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [C] 5. Silty sand to sandy silt  [I] 8. Very stiff sand to
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences

CPT name: 2011 -5
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This software is licensed to: CMW Geosciences

CPT name: 2011 -5

Normalized CPT penetration resistance
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1
Normalized friction ratio (%)

Input parameters and analysis data

Analysis method: B&I (2014)
Fines correction method: B&I (2014)

Points to test: Based on Ic value Ic cut-off value:
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.25 Use fill:

Depth to water table (insitu): 3.00 m Fill height:

Liquefaction analysis summary plots

Cyclic Stress Ratio* (CSR*)
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Average results interval:

Unit weight calculation:
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This software is licensed to: CMW Geosciences CPT name: 2011 -6

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 K;applied: ) Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
E::E gﬂ:ﬁﬁdn;igcgztel:’gzxvy: ggg Brsuet ;V”t.e'ght calculation: zzsed on SBT Eﬁ%t%:;tﬁ r;a:)vl;tl)i;:.pphed: :&:)nd & Clay . 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A B 3. Clay tosilty clay [ 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences CPT name: 2011 -6

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
0 0 0 0
0.5 0.5 0.5 0.5
1 1 1 1
1.5 l 1.5 1.5 1.5
2 p 2 2 2
2.5 ] 2.5 2.5 2.5
A 4 !
3 During earthg. ng 3 3 / 3 /
3.5 3.5 3.5 / 3.5 /
4 4 4 / 4 /
45 45 45 / 45 (,
5 ~— 5 5 / 5 ]
5.5 5.5 5.5 / 5.5
) /
6 6 6 / 6 /
6.5 — 6.5 6.5 l 6.5 !
E 7 E P E 7 E 7 / E 7 /
< = ey = ey
=4 7.5 = =4 7.5 = 7.5 / =4 7.5 r
o] Jo) o) Jo) o] /
o 8 a o 8 o 8 / o 8 /
8.5 8.5 8.5 / 8.5 /
9 9 9 9 !
9.5 ; 9.5 9.5 l 9.5 r
10 — E 10 10 } 10
10.5 10.5 10.5 / 10.5
11 11 11 I 11 ,
11.5 = 11.5 11.5 / 11.5 /
12 ! 12 12 { 12
12.5 l‘ 12.5 12.5 I 12.5
13 13 13 13
£ ]
13.5 13.5 13.5 / 13.5
14 14 14 / 14 /
14.5 14.5 14.5 14.5 ,
' ' ' [} ] [}
0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10 15 20 0 10 20 0 100 200 300
CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
CLiqg v.3.3.2.9 - CPT Liquefaction Assessment Software - Report created on: 16/12/2021, 12:46:24 PM 53

Project file: C:\Users\shanef\CMW Geosciences Pty Ltd\CMW Connect - HAM2021-0073 3463 Ohaupo Road, Rukuhia\Office Technical\Liquefaction.clq



This software is licensed to: CMW Geosciences

CPT name: 2011 -6

Normalized CPT penetration resistance

1
Normalized friction ratio (%)

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Liquefaction analysis summary plots
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This software is licensed to: CMW Geosciences CPT name: 2011 -7

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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gt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Peak ground accelerationv:v 0.25 Use fill: No Limit depth applied: No [ 2 Organic r.naterlal [ 5. sity sand to sa?dy it [ 8. very St!ff sand to.
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences CPT name: 2011 -7

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: 2011 -7

Normalized CPT penetration resistance

0.1

1
Normalized friction ratio (%)

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Liquefaction analysis summary plots

Cyclic Stress Ratio* (CSR*)

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Peak ground acceleration: 0.25 Use fill:

Depth to water table (insitu): 3.00 m Fill height:
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uefac

tion

100
qciN,cs

Transition detect. applied:

Clay like behavior applied:
Limit depth applied:

140

Sand & Clay

160
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Thickness of liquefiable sand layer, H2 (m)
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CLiqg v.3.3.2.9 - CPT Liquefaction Assessment Software - Report created on: 16/12/2021, 12:46:25 PM

Project file: C:\Users\shanef\CMW Geosciences Pty Ltd\CMW Connect - HAM2021-0073 3463 Ohaupo Road, Rukuhia\Office Technical\Liquefaction.clq

12.0 o
i [=} -
]
11.0 :
i (T} L
o
10.0
9.0
(2011 -7 (14.01))
8.0 (e0k
_ Y Ocx. occ, L
20 T o\ v200gal .
-] ER I : i
@ s | ;
6.0 -":'5 —M . ace.—3
_ } #00gal 7 L
5_0_,,,,,§,,: _\""'““"}‘
| ') e mma J K
4.0 E o
3.0 / : /
4 .._: . __._-_'._ ;i;#f" -
2.0 = P e
1.0 . r,)}.r i
4 ‘J'-F" -
0.0 . T T T . . .
0 2 3 4 5 6 7 8 10
Thickness of surface layer, H1 (m)
57



This software is licensed to: CMW Geosciences CPT name: 2011 -8

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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gt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Peak ground accelerationv:v 0.25 Use fill: No Limit depth applied: No [ 2 Organic r.naterlal [ 5. sity sand to sa?dy sit. [l 8. Very St!ff sand to.
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences CPT name: 2011 -8

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name:

2011 -8

Liquefaction analysis summary plots
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Normalized friction ratio (%) qcliN,cs Thickness of surface layer, H1 (m)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay
Peak ground acceleration: 0.25 Use fill: No Limit depth applied: No
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A
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This software is licensed to: CMW Geosciences CPT name: 2011 -9

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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gt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay : : " " N
Peak ground accelerationv:v 0.25 Use fill: No Limit depth applied: No [ 2 Organic r.naterlal [ 5. sity sand to sa?dy it [ 8. very St!ff sand to.
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A B 3. Clay tossilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences CPT name: 2011 - 9
Liquefaction analysis overall plots
CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: 2011 -9

Normalized CPT penetration resistance
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1
Normalized friction ratio (%)

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Liquefaction analysis summary plots

Cyclic Stress Ratio* (CSR*)
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Ic cut-off value:

Unit weight calculation:

Peak ground acceleration: 0.25 Use fill:
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This software is licensed to: CMW Geosciences

CPT name: 2011 - 10
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.25

Depth to water table (insitu): 3.00 m

Depth (m)

CPT basic interpretation plots

Friction Ratio Pore pressure SBT Plot Soil Behaviour Typ
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Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Depth to GWT (erthg.): 3.00 m Fill weight: N/A
Average results interval: 3 Transition detect. applied:  No SBT legend
Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained ] 4. Clayey silt to silty [C] 7. Gravely sand to sand
Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay ; ; ; . y
Use fill No Limit depth applied: No [ 2. Organic material [C] 5. Silty sand to sandy silt  [I] 8. Very stiff sand to
Fill height: N/A Limit depth: N/A . 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences

CPT name: 2011 - 10

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.25 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: 2011 - 10

Normalized CPT penetration resistance
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1
Normalized friction ratio (%)

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Liquefaction analysis summary plots

Cyclic Stress Ratio* (CSR*)

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Peak ground acceleration: 0.25 Use fill:
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This software is licensed to: CMW Geosciences

CPT name: CPTO1

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.50 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied:
Peak ground acceleration: 0.06 Use fill: No Limit depth applied: No
Depth to water table (insitu): 3.50 m Fill height: N/A Limit depth: N/A
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SBT legend

[l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [[] 5. silty sand to sandy silt  [[] 8. Very stiff sand to

Il 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences CPT name: CPTO1

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.50 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.50 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences CPT name: CPT02

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sand & Clay : : : " -
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No . 2. Organic r.naterlal . . Silty sand to sa?dy sitt . 8. Very St!ff sand to.
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: N/A B 3. Clay tosilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences

CPT name: CPT02
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.06

Depth to water table (insitu): 1.00 m
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This software is licensed to: CMW Geosciences

CPT name: CPTO3

Cone resistance Friction Ratio

CPT basic interpretation plots
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Input parameters and analysis data

Analysis method: B&I (2014) Depth to GWT (erthg.): 0.40 m

Fines correction method: B&I (2014) Average results interval: 3

Points to test: Based on Ic value Ic cut-off value: 2.60

Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT

Peak ground acceleration: 0.06 Use fill: No

Depth to water table (insitu): 0.40 m Fill height: N/A

Pore pressure
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SBT legend

[l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [[] 5. silty sand to sandy silt  [[] 8. Very stiff sand to

Il 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences

CPT name: CPT03
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.06

Depth to water table (insitu): 0.40 m
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This software is licensed to: CMW Geosciences CPT name: CPT04

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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gt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 0.40 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sand & Clay : : : " -
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No . 2. Organic r.naterlal . . Silty sand to sa?dy sitt . 8. Very St!ff sand to.
Depth to water table (insitu): 0.40 m Fill height: N/A Limit depth: N/A B 3. Clay tosilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences CPT name: CPT04

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  0.40 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 0.40 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences CPT name: CPTO5

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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gt (MPa) Rf (%) u (kPa) Ic(SBT) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 1.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sand & Clay : : : " -
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No . 2. Organic r.naterlal . . Silty sand to sa?dy sitt . 8. Very St!ff sand to.
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: N/A B 3. Clay tosilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences CPT name: CPTO5

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  1.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: CPT06

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure

-
id
4

2
3 3 Insitu
4 f 4 4
5 5 ? 5
6 - 6 6 i
>
74 éﬁ 74— 74
h—
8 8 r 8
9 _?3* 9 9
AT —— T
10 p 10 10
S 12 S 12 S 12 'g S
[=% { [=% &_ o < o
o) o) o) o)
o 13 o 13 : 813 é_ 8
= < ——
14 ; 14 14 ({
15 154 15 (
16"? 16 f 16 }
17 ) 17 3 17
18 ?. 18 e 18 2
19 [_ 19 ; 19
: { -
20 20 ’; 20
3
21 21 21
7 3
22 22 } 22 ;
23 23 23
24 24 T T T T T 24
5 10 15 0 2 4 6 8 10 0 1,000 2,000 1
gt (MPa) Rf (%) u (kPa)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 2.90 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sand & Clay
Peak ground acceleration: 0.06 Use fill: No Limit depth applied: No
Depth to water table (insitu): 2.90 m Fill height: N/A Limit depth: N/A
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This software is licensed to: CMW Geosciences CPT name: CPT06

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.90 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 2.90 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 1

CPT basic interpretation plots
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Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m
Fines correction method: B&I (2014) Average results interval: 3
Points to test: Based on Ic value Ic cut-off value: 2.60
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT
Peak ground acceleration: 0.06 Use fill: No
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 1
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 2
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This software is licensed to: CMW Geosciences CPT name: 2014 - 2

Liquefaction analysis overall plots
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences CPT name: 2014 - 3

CPT basic interpretation plots
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Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sand & Clay : : : " -
Peak ground accelerationv:v 0.06 Use fill: No Limit depth applied: No . 2. Organic r.naterlal . . Silty sand to sa?dy sitt . 8. Very St!ff sand to.
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This software is licensed to: CMW Geosciences CPT name: 2014 - 3

Liquefaction analysis overall plots
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: 2014 - 4
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Fines correction method: B&I (2014)
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This software is licensed to: CMW Geosciences CPT name: 2014 - 4

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: 2014 -5

CPT basic interpretation plots
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight:
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied:
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied:
Peak ground acceleration: 0.06 Use fill: No Limit depth applied:
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth:

Depth (m)

Sand & Clay
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SBT legend
[l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [[] 5. silty sand to sandy silt  [[] 8. Very stiff sand to

Il 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences CPT name: 2014 -5

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Vertical settlements Lateral displacements
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A B Amost certain it will liquefy B Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No . Very likely to liquefy D High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes Liquefacti li Iy likel .
Earthquake magnitude M,;:  5.90 Unit weight calculation:  Based on SBT Clay like behavior applied:  Sand & Clay I:l Iql_Je ac |<?n and no lig. are equally likely D Low risk
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: CMW Geosciences

CPT name: 2011 -1
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Input parameters and analysis data
Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value

Earthquake magnitude M,;:  5.90
Peak ground acceleration: 0.06
Depth to water table (insitu): 3.00 m

Depth (m)

Friction Ratio

CPT basic interpretation plots

Pore pressure
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Depth to GWT (erthg.):  3.00 m Fill weight: N/A
Average results interval: 3 Transition detect. applied:  No
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sand & Clay
Use fill: No Limit depth applied: No
Fill height: N/A Limit depth: N/A
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SBT (Robertson et al. 1986)
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[l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
[ 2. Organic material [[] 5. silty sand to sandy silt  [[] 8. Very stiff sand to

Il 3. Clay to silty clay [C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences

CPT name: 2011 -1
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This software is licensed to: CMW Geosciences CPT name: 2011 -2

CPT basic interpretation plots
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sand & Clay : : : " -
Peak ground accelerationv:v 0.06 Use fill: No Limit depth applied: No . 2. Organic r.naterlal . . Silty sand to sa?dy sitt . 8. Very St!ff sand to.
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A B 3. Clay tosilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences

CPT name: 2011 -2
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This software is licensed to: CMW Geosciences CPT name: 2011 -3

CPT basic interpretation plots

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
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gt (MPa) Rf (%) u (kPa) SBT (Robertson et al. 1986)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sand & Clay : : : " -
Peak ground acceleration: ~ 0.06 Use fill: No Limit depth applied: No . 2. Organic r.naterlal . . Silty sand to sa?dy sitt . 8. Very St!ff sand to.
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A B 3. Clay tosilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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CPT name: 2011 -3
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This software is licensed to: CMW Geosciences

CPT name: 2011 - 4
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.06
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CPT name: 2011 - 4
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CPT name: 2011 -5

Cone resistance

0
0] %

1.5

f
v

2.5

3.5

My

4.5

5.5

6.5

N

7.5

8.5 %
9

9.5
10
10.5
114
11.5
12
12.5
13
13.5
14
14.5

Depth (m)

Vi

'

¥

oA

VM

0 5

e
o
—
w

gt (MPa)

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.06

Depth to water table (insitu): 3.00 m
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CPT name: 2011 -5
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This software is licensed to: CMW Geosciences CPT name: 2011 -6

CPT basic interpretation plots
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CPT name: 2011 -6
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Fines correction method: B&I (2014)
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CPT basic interpretation plots
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
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CPT name: 2011 -7
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CPT basic interpretation plots
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This software is licensed to: CMW Geosciences

CPT name: 2011 -8
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90
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This software is licensed to: CMW Geosciences CPT name: 2011 -9

CPT basic interpretation plots
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.00 m Fill weight: N/A SBTI d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 Ky applied: Yes [l 1. Sensitive fine grained [l 4. Clayey silt to silty [C] 7. Gravely sand to sand
Earthquake magnitude M,,;:  5.90 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sand & Clay : : : " -
Peak ground accelerationv:v 0.06 Use fill: No Limit depth applied: No . 2. Organic r.naterlal . . Silty sand to sa?dy sitt . 8. Very St!ff sand to.
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A B 3. Clay tosilty clay [ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: CMW Geosciences

CPT name: 2011 -9
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This software is licensed to: CMW Geosciences

CPT name: 2011 - 10
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,;:  5.90

Peak ground acceleration: 0.06
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This software is licensed to: CMW Geosciences

CPT name: 2011 - 10
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Appendix E: Settlement Analysis Results



| GeoLogismiki
GE"“"“'—""—"_'—"' : . Geotechnical Engineers

. Merarhias 56
ST m m(® © http://www.geologismiki.gr

CPT: CPT21-01

Total depth: 23.90 m, Date: 16/09/2021
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0
E k 4 = Yield Stress 1 = End of Primary Calculation properties
14 14 1+ = Eff. Stress 19| = overall
2 2 5] = Final Stress 2 Footing type: Rectangular
3] 3] 5 h 3] Footing width: 50.00 (m)
| J i 4 L/B: 1.0
4 7] 4 7] 4 4 7] Footing pressure: 35.00 (kPa)
5 5 5 _' 5 Embedment depth: 0.00 (m)
6] 6 . 6 Footing is rigid: No
E E 6 E Remove excavation load: No
7 7] ’ 7] 7 4 7 7] Apply 20% rule: No
8 8 1 8 Calculate secondary settlements: Yes
] i 8 + 4 " . X -
94 9 | 9 Time period for primary consolidation: 6 months
E E 9 E Time period for second. settlements: 600 months
10 10 1 10
] ] 10 i
~ 114 ~ 114 B ~ 11
E E = 114 E 1
— 12 — 12 = 4 — 12 . o
£ i £ i % 12 S i Primary settlement calculation is performed
8 134 8 134 ) 4 % 13+ according to the following formula:
- - 134 -
O 14 0 14 i O 14
] ] 144 i
15 - 15 - ] 15 S_Z Ao,
1 1 15 E - —AZ
16 16 i 16 M
i i ] - CPT
17 17 16 174
i i 17 1 4 * Secondary (creep) settlement calculation is
184 18 ] 18 performed according to the following formula:
19 - 194 18 19
] ] 19 ] = A7z
20 20 ) 20+ S=C,-Az-log(t/t,)
214 214 20+ 214
i i 1 i where t, is the duration of primary consolidation
22+ 22+ 214 224
23 234 224 23
24 24 23 24
25 ; 25 T T —Tr—T—TT—TT 25 T T
20 25.5558730805281 125.55587 37 57 77 97 117137157177 0 5 10
Tip resistance (MPa) M M Settlement (cm)

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 14/01/2022, 2:42:19 PM
Project file: C:\Users\shanef\CMW Geosciences Pty Ltd\CMW Connect - HAM2021-0073 3463 Ohaupo Road, Rukuhia\Office Technical\Settlement.cpt



g GeoLogismiki CPT: CPT21-02
GE" [ .sW  Geotechnical Engineers Total depth: 19.86 m, Date: 16/09/2021

Merarhias 56 o Surface Elevation: 0.00 m
http://www.geologismiki.gr Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:

Geotechnical Software RS

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0+ 0
E E i = Yield Stress 1 = End of Primary Calculation properties
14 14 14 — Eff. Stress 19| =overal
2 2 . — Final Stress 2 Footing type: Rectangular
1 1 2 3 1 Footing width: 50.00 (m)
. . . ] 7] L/B: 1.0
4 o 4 < | 4+ Footing pressure: 35.00 (kPa)
5 ] 5 ] 4 4 5] Embedment depth: 0.00 (m)
E E B 4 Footing is rigid: No
6 7] 6 7] 5 6 7 Remove excavation load: No
7 7 6 _' 7 4 Apply 20% rule: No
8 71 s 71 _ 8 1 Calculate secondary settlements: Yes
i i 7 i Time period for primary consolidation: 6 months
94 9 1 94 Time period for second. settlements: 600 months
10 10 & 104
£ 114 £ 114 - 94 £ 11+
c 12 ] c 12 ] a 104 c 12 ] * Primary settlement calculation is performed
= = [J) =
Q b Q b [a) i Q b according to the following formula:
Q 134 Q 134 Q134
a i [a) i 114 o 4
14 - 14 1 14 -
i E 12+ E S _ AO—V ﬁ
15 - 15 - g 15 - M
16 16 134 16 CcPT
17 17 14 17 Secondary (cree?) settlement cal.culat|on is
] ] 4 4 performed according to the following formula:
18 18 154 18-
9] 1] 16 19 S=C,-Az-log(t/t))
204 204 1 204
E E 174 B where t, is the duration of primary consolidation
214 214 4 214
] ] 18 ]
221 224 8 i 22
23 23 19 23
24 T 24 T T T T T T 7+ T 7T T 717 24 T T T T T
20 3.81159438102162 108.81159 36 56 76 96 11613615617¢ 0 1 2 3 4 5
Tip resistance (MPa) M M Settlement (cm)
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g GeoLogismiki CPT: CPT21-03

GE"“""'_""_"'_'_"' B Geotechnical Engineers Total depth: 22.18 m, Date: 16/09/2021

Geotechnical Software | Merarhias 56 . . Surface Elevation: 0.00 m

T B BB © http://www.geologismiki.gr Coords: X:0.00. Y:0.00
Project: Cone Type:
Location: Cone Operator:

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0 0
E E E = Yield Stress 1 = End of Primary Calculation properties
14 14 1 — Eff. Stress 14 —=overal
2 24 5> — Final Stress 24 Footing type: Rectangular
b b ] 3 1 Footing width: 50.00 (m)
. . 34 7] L/B: 1.0
4 4 4 _' 4 Footing pressure: 35.00 (kPa)
s ] 5 ] ] 5 ] Embedment depth: 0.05 (m)
E E 5 4 Footing is rigid: No
6 7] 6 7] 6 ] 6 ] Remove excavation load: No
7 7 4 4 7 4 Apply 20% rule: No
8 ] s ] 7 8 71 Calculate secondary settlements: Yes
i i 8 - i Time period for primary consolidation: 6 months
9 9 4 94 Time period for second. settlements: 600 months
10 - 10 ] 10}
€ 114 €114 510‘_ £ 114
< 12 i c 12 ] Q11 c 12 ] * Primary settlement calculation is performed
= = [J) =
8 E 8 b [a) 12 71 % b according to the following formula:
Il 13 —_ I} 13 —_ __ I} 13 —_
14 - 14 134 14
] R 4 E S _ AO—V
15 15 144 15+ = —M Az
16 16 15 16 crT
] ] E 1 * Secondary (creep) settlement calculation is
174 174 17 - i )
] ] 16+ 4 performed according to the following formula:
18+ 18+ 17 18
19 19 ] 19 = . .
] ] 18] ] S=C,-Az-log(t/t,)
204 204 1 204
E E 194 B where t, is the duration of primary consolidation
214 214 B 214
- - 20 - -
224 224 g 224
234 234 217 23
24 ; 24 : 22 ; 24 ; ;
20 317960578523294 201.37960 47 97 147 197 0 5 10
Tip resistance (MPa) M M Settlement (cm)
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g GeoLogismiki CPT: CPT21-04
GE" [ .sW  Geotechnical Engineers Total depth: 22.92 m, Date: 16/09/2021

Merarhias 56 o Surface Elevation: 0.00 m
http://www.geologismiki.gr Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:

Geotechnical Software RS

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0+ 0
E E 4 = Yield Stress 1 = End of Primary Calculation properties
1 14 1 — Eff. Stress 14 —=overal
2 24 5> — Final Stress 24 Footing type: Rectangular
b b ] 3 1 Footing width: 50.00 (m)
1 | 34 ] L/B: 1.0
4 o 4 < 4 4+ Footing pressure: 35.00 (kPa)
1 i . ] Embedment depth: 0.00 (m)
5 5 s 5
E E ] 4 Footing is rigid: No
6 7] 6 7] 6 - 6 7 Remove excavation load: No
7 4 7 1 7 4 Apply 20% rule: No
8 ] s ] 7 ] 8 71 Calculate secondary settlements: Yes
i i 8 4 Time period for primary consolidation: 6 months
9 9 o] 94 Time period for second. settlements: 600 months
10 10 1 10
~ T ~ T 10 ~ T
£ 11 £ 11 . £ 11
c
~ B ~ E o 11 ~ E o L
S 12 S 12 a ] S 12 Primary settlement calculation is performed
Q b Q b N 124 Q b according to the following formula:
Q 13- Q 13- . Q13-
a i a i 13 o ]
14 14 i 14
] ] 147 i S= —A 9 Az
15 - 15 - 4 15 - M
16 16 15 7] 16 CPT
17 ] 17 ] 16 17 ] * Secondary (creep) settlement calculation is
] ] 1 4 performed according to the following formula:
18- 18- 17 18]
1 1 18+ 1
19 19 19 = . .
] ] 1 1 S=C,-Az-log(t/t,)
20 20 194 20+
E E 1 B where t, is the duration of primary consolidation
21 21 20 214
22 224 214 22
23 234 = 22 23
24 ; 24 ; : 234 24 T T T
20 38.2904931943196 138.2904¢ 0 2 4 6
Tip resistance (MPa) M Settlement (cm)
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g GeoLogismiki CPT: CPT21-05

GE"“""'_""_"'_'_"' B Geotechnical Engineers Total depth: 19.50 m, Date: 16/09/2021

Geotechnical Software | Merarhias 56 . . Surface Elevation: 0.00 m

T B BB © http://www.geologismiki.gr Coords: X:0.00. Y:0.00
Project: Cone Type:
Location: Cone Operator:

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0
E E 4 = Yield Stress 1 = End of Primary Calculation properties
14 14 14 — Eff. Stress 14 —=overal
2 2 8 — Final Stress 2 Footing type: Rectangular
b b 2 3 1 Footing width: 50.00 (m)
. . . ] 7] L/B: 1.0
4 o 4 < i 4+ Footing pressure: 35.00 (kPa)
5 ] 5 ] 4 4 5] Embedment depth: 0.10 (m)
E E B 4 Footing is rigid: No
6 7] 6 7] 5 6 7 Remove excavation load: No
7 7 . ] 7 4 Apply 20% rule: No
8 ] s ] __ 8 71 Calculate secondary settlements: Yes
i i 7 4 i Time period for primary consolidation: 6 months
94 9 4 94 Time period for second. settlements: 600 months
104 104 8 10
E 114 E 114 < 9 € 11+
c 12 ] c 12 ] a T c 12 ] * Primary settlement calculation is performed
= = 10 =
Q b Q b [a) Q b according to the following formula:
Q 134 Q 134 7 Q134
o ] o ] 114 [a) i
14 14 - i 14 - A
o
. . 124 i S = —Az
15 15 ] 154 M
16 16 - 13+ 164 CPT
] ] 71 1 * Secondary (creep) settlement calculation is
17 17 144 174 i .
] ] 4 performed according to the following formula:
18 18 I 18
] i 154 i
19 19 B 19+ = . .
] ] L6 ] S=C,-Az-log(t/t,)
20 20 | 20
E E B where t, is the duration of primary consolidation
21 21 174 21
22 22 18 22
23 23 19 23
24 T 24 T T B e I E e p e e S B e 24 - T T T
20 68.8334661495192 268.83346 53 73 93 113133153173 0 2 4 6
Tip resistance (MPa) M M Settlement (cm)
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g GeoLogismiki CPT: CPT21-06
GE" [ .sW  Geotechnical Engineers Total depth: 23.89 m, Date: 16/09/2021

Merarhias 56 o Surface Elevation: 0.00 m
http://www.geologismiki.gr Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:

Geotechnical Software RS

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0 0 T
E E E = Yield Stress 1 = End of Primary Calculation properties
14 14 1 — Eff. Stress 14 —=overal
2 24 2] — Final Stress 24 Footing type: Rectangular
b b 1 3 1 Footing width: 50.00 (m)
] ] 3] ] L/B: 1.0
4 o 4 < 4 4 4+ Footing pressure: 35.00 (kPa)
5 ] s ] 5 7 5 ] Embedment depth: 0.05 (m)
i i 4 4 Footing is rigid: No
6 7] 6 7] 6 7] 6 7 Remove excavation load: No
7 7 7 7 4 Apply 20% rule: No
8 b 8 b 8 1 8 71 Calculate secondary settlements: Yes
i i i i Time period for primary consolidation: 6 months
9 9 9 94 Time period for second. settlements: 600 months
10 10 10 10
£ 11 £ 11 o 11 £ 11
c 12 c 124 a 12 ] c 124 * Primary settlement calculation is performed
= = [J) =
% E 8 E o) E % b according to the following formula:
14 - 14 14 - 14
i i 4 E S _ AO—V ﬁ
15 - 15 - 15 15 - M
16 16 16 16— CPT
17 17 17 ] 17 Secondary (cree?) settlement cal.cul ation is
] ] 4 4 performed according to the following formula:
18 18 & 18 18
19 19 19+ 19+ = . .
] ] 1 1 S=C,-Az-log(t/t,)
204 204 20 204
e E 4 B where t, is the duration of primary consolidation
214 214 214 214
224 224 224 224
234 234 234 23+
24 T 24 T T T 24 T T T T
20 21.3518182731761 121.35181 0 5 10 15 20
Tip resistance (MPa) M Settlement (cm)
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g GeoLogismiki CPT: CPT14-01

GE""_'_"“—'_'_'"' ®  Geotechnical Engineers Total depth: 19.85 m, Date: 16/09/2021

Geotechnical Software | Merarhias 56 . . Surface Elevation: 0.00 m

T N H/E © http://www.geologismiki.gr Coords: X:0.00. Y:0.00
Project: Cone Type:
Location: Cone Operator:

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0
E E E = Yield Stress 1 = End of Primary l | Calculation properties
14 14 14 — Eff. Stress 14 —=overal
2 2 1 — Final Stress 2 Footing type: Rectangular
b b 3 1 Footing width: 50.00 (m)
) i ] L/B: 1.0
4 o 4 < 4+ Footing pressure: 35.00 (kPa)
5 ] 5 ] 5] Embedment depth: 0.10 (m)
E E 4 Footing is rigid: No
6 7] 6 7] 6 7 Remove excavation load: No
7 - 7 7 Apply 20% rule: No
8 ] s ] 8 71 Calculate secondary settlements: Yes
i i i Time period for primary consolidation: 6 months
94 9 94 Time period for second. settlements: 600 months
10 10 10
£ 11 £ 11 £ 11
S 12 ] S 12 ] S 12 ] * Primary settlement calculation is performed
8 b 8 b % b according to the following formula:
a 13 —_ a 13 —_ a 13 —_
14 14 144
_ ] : S Ao,
15 - 15 - 15 - M AZ
16 16 164 CPT
17 ] 17 ] 17 ] * Secondary (creep) settlement calculation is
] ] 4 performed according to the following formula:
18 18 - 18+
19 19 19 = . .
] ] ] S=C,-Az-log(t/t,)
204 204 204
E E B where t, is the duration of primary consolidation
214 214 214
224 224 224
234 234 234
24 T 24 L e e e e T i 24 - T T T
20 92.955607 51 71 91 111 131 151 0 5 10 15
Tip resistance (MPa) M M Settlement (cm)
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g GeoLogismiki CPT: CPT14-02
GE" [ .sW  Geotechnical Engineers Total depth: 19.83 m, Date: 16/09/2021

Merarhias 56 o Surface Elevation: 0.00 m
http://www.geologismiki.gr Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:

Geotechnical Software RS

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0 0
E E 4 = Yield Stress 1 = End of Primary Calculation properties
14 14 14 — Eff. Stress 14 —=overal
2 2 8 — Final Stress 2 Footing type: Rectangular
b b 2 3 1 Footing width: 50.00 (m)
. . . ] 7] L/B: 1.0
4 o 4 < i 4+ Footing pressure: 35.00 (kPa)
5 ] 5 ] 4 4 5] Embedment depth: 0.05 (m)
E E B 4 Footing is rigid: No
6 7] 6 7] 5 6 7 Remove excavation load: No
7 - 7] ;_____“_5.?' 6 ] 7 Apply 20% rule: No
8 71 s 71 _ 8 1 Calculate secondary settlements: Yes
i i "S, 7 i Time period for primary consolidation: 6 months
94 9 | e==—x 1 94 Time period for second. settlements: 600 months
] ] —— g ]
10 10 == i 104
£ 114 £ 114 ——:} - 94 £ 114
c 12 ] c 12 ] a c 12 ] * Primary settlement calculation is performed
= = o 10 =
Q b Q b [a) i Q b according to the following formula:
Q 134 Q 134 Q134
a i [a) i 114 o 4
14 - 14 1 14 -
i E 12+ E S _ A O-v ﬁ
15 - 15 - g 15 - M
16 16 134 16 CcPT
17 17 14 17 Secondary (cree?) settlement cal.culat|on is
] ] 4 4 performed according to the following formula:
18 18 154 18
9] 1] 16 19 S=C,-Az-log(t/t))
204 204 1 204
E E 174 B where t, is the duration of primary consolidation
214 214 4 214
22 22 18] 22
23 23 19 23
24 T 24 I e E e e e B A B 24 - T T T
20 90.684192 35 55 75 95 115 135 155 0 5 10 15
Tip resistance (MPa) M M Settlement (cm)
CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 14/01/2022, 2:42:26 PM 344

Project file: C:\Users\shanef\CMW Geosciences Pty Ltd\CMW Connect - HAM2021-0073 3463 Ohaupo Road, Rukuhia\Office Technical\Settlement.cpt



g GeoLogismiki CPT: CPT14-03
GE" [ .sW  Geotechnical Engineers Total depth: 19.84 m, Date: 16/09/2021

Merarhias 56 o Surface Elevation: 0.00 m
http://www.geologismiki.gr Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:

Geotechnical Software RS

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0 0
E E 4 = Yield Stress 1 = End of Primary { | Calculation properties
14 14 14 — Eff. Stress 14 —=overal
2 2 8 — Final Stress 2 Footing type: Rectangular
b b 2 3 1 Footing width: 50.00 (m)
. . . ] 7] L/B: 1.0
4 o 4 < i 4+ Footing pressure: 35.00 (kPa)
5 ] 5 ] 4 4 5] Embedment depth: 0.05 (m)
E E B 4 Footing is rigid: No
6 7] 6 7] 5 6 7 Remove excavation load: No
7 - 7 6 __ 7 Apply 20% rule: No
8 71 s 71 _ 8 1 Calculate secondary settlements: Yes
i i 7 i Time period for primary consolidation: 6 months
94 9 1 94 Time period for second. settlements: 600 months
] ] g ]
10+ 10+ | 10—
£ 114 £ 114 - 94 £ 11+
c 12 ] c 12 ] a 104 c 12 ] * Primary settlement calculation is performed
= = [J) =
Q b Q b [a) i Q b according to the following formula:
Q 134 Q 134 Q134
a i [a) i 114 o 4
14 - 14 1 14 -
i E 12+ E S _ AO—V ﬁ
15+ 15 Jg___zs, 4 15 - - M
16 16 134 16 CcPT
17 17 14 17 Secondary (cree?) settlement cal.culat|on is
] ] 4 4 performed according to the following formula:
18 18 154 18-
9] 1] 16 19 S=C,-Az-log(t/t))
204 204 1 204
E E 174 B where t, is the duration of primary consolidation
214 214 4 214
] ] 18 ]
221 224 8 i 22
23 23 19 23
24 T 24 T T L e e e e B I e m 24 - T T T T
20 29.2610149124577 129.26101 34 54 74 94 114134154174 0 2 4 6 8
Tip resistance (MPa) M M Settlement (cm)
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| GeoLogismiki
GE""—'—"“—“—'—'"' : . Geotechnical Engineers

. Merarhias 56
ST m m(® © http://www.geologismiki.gr

CPT: CPT14-04

Total depth: 19.89 m, Date: 16/09/2021
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Settlements calculation according to theory of elasticity*
Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0
E E 4 = Yield Stress 1 = End of Primary [ Calculation properties
1 1 14 — Eff. Stress 14 —=overal
2 2 8 — Final Stress 2 Footing type: Rectangular
b b 2 3 1 Footing width: 50.00 (m)
. . . ] 7] L/B: 1.0
4 o 4 < i 4+ Footing pressure: 35.00 (kPa)
5 ] 5 ] 4 - 5] Embedment depth: 0.05 (m)
E E b 4 Footing is rigid: No
6 7] 6 7] § 5 6 7 Remove excavation load: No
7 74 Fe= 6 __ 7 Apply 20% rule: No
8 ] s ] ‘i | 8 1 Calculate secondary settlements: Yes
J 1 t—a 7 ] Time period for primary consolidation: 6 months
94 9 1 94 Time period for second. settlements: 600 months
] ] g ]
10+ 10+ | 10—
£ 114 £ 114 - 94 £ 114
c 12 ] c 12 ] a 104 c 12 ] * Primary settlement calculation is performed
= = [J) =
8 b 8 b [a) 4 % b according to the following formula:
8 131 8 131 114 8 137
14 - 14 1 14 -
i i 124 i Q= Ao v A
15 - 15 - B 15 - M
16 16 137 16 cPT
17 ] 17 ] 14 4 17 ] * Secondary (creep) settlement calculation is
] ] 4 4 performed according to the following formula:
18+ 18+ 15+ 18+
19- 19- 164 194 S=C,-Az-log(t/t,)
204 204 1 204
E E 17 4 B where t, is the duration of primary consolidation
214 214 g 214
g 1 18 ]
22 22 | 22
23 23 194 23
24 T 24 T T T T T T 24 T T
20 90.059512 37 57 77 97 117 137 157 0 5 10
Tip resistance (MPa) M M Settlement (cm)

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 14/01/2022, 2:42:29 PM
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| GeoLogismiki CPT: CPT14-05
GE" [ .sW  Geotechnical Engineers Total depth: 19.82 m, Date: 16/09/2021

Merarhias 56 o Surface Elevation: 0.00 m
http://www.geologismiki.gr Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:

Geotechnical Software g

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0+ 0
E E i = Yield Stress 1 = End of Primary Calculation properties
14 14 14 — Eff. Stress 19| =overal
2 2 . — Final Stress 2 Footing type: Rectangular
1 1 2 3 1 Footing width: 50.00 (m)
. . . ] 7] L/B: 1.0
4 o 4 < | 4+ Footing pressure: 35.00 (kPa)
5 ] 5 ] 4 4 5] Embedment depth: 0.00 (m)
E E B 4 Footing is rigid: No
6 7] 6 7] 5 6 7 Remove excavation load: No
7 7 6 ] 7 4 Apply 20% rule: No
8 ] s ] | 8 1 Calculate secondary settlements: Yes
i i 7 i Time period for primary consolidation: 6 months
94 9 1 94 Time period for second. settlements: 600 months
10 10 & 104
€ 114 € 114 - 9 € 114
c 12 ] c 12 ] a i c 12 ] * Primary settlement calculation is performed
=] =] o 10 =}
Q b Q b [a) | Q b according to the following formula:
Q 134 Q 134 Q134
a i [a) i 114 o 4
14 - 14 1 14 -
] i 124 E S _ AO-v A
15 - 15 - 4 15 - M
16 16 E‘a‘;‘ 134 16 CPT
17 17 J 144 17 Secondary (creep) settlement cal.culat|on is
] ] 4 4 performed according to the following formula:
18 18 154 18
9] 1] 16+ 199 S=C,-Az-log(t/t,)
204 204 1 204
E E 174 B where t, is the duration of primary consolidation
214 214 4 214
22 22 18] 22
23 23 194 23
24 T 24 T T 24 - T T T
20 36.7084224298723 136.70842 33 83 133 183 0 1 2 3
Tip resistance (MPa) M M Settlement (cm)
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| GeoLogismiki CPT: CPT11-01
n__..__._.__ ‘moppes - Geotechnical Engineers Total depth: 14.92 m, Date: 20/09/2021

. Merarhias 56 o Surface Elevation: 0.00 m
i http://www.geologismiki.gr Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:

Geotechnical Software

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0
0s h 0.5 N | = Yield Stress 0.5 ]| = End of Primary Calculation properties
i i 1 = Eff. Stress 4| == Overall
1] 1] — Final Stress 1] Footing type: Rectangular
1.54 1.5 T 1.5 Footing width: 50.00 (m)
2 2 24 24 L/B: 1.0
2.5 2.5 4 1 2.5+ Footing pressure: 35.00 (kPa)
3 ] 3 3 4 3 4 Embedment depth: 0.10 (m)
3.5 3.5 ] 3.5 Footing is rigid: No
4 4 4 4 4 Remove excavation load: No
] ] 4 o .
4.5 4.5 1 4.5 Apply 20% rule: No
5 b 5 b 5 5 b Calculate secondary settlements: Yes
55 ] 55 ] 5 5] Time period for primary consolidation: 6 months
- - - Time period for second. settliements: 600 months
6 6 - 6 — 6 —
~ 6.5 ~ 6.5 . ~ 6.5
E 7] E 7 c 77 E 74
c 754 c 7543 a c 7.5 * Primary settlement calculation is performed
a N a N 3 a I ding to the following formula:
2 g ] 2 g -] QO g g g ] according g :
2 g5 2 g5 . O g5
9 - 9 4 9 4 9 4 S = Z AO'V \
9.5 - 9.5 - . 9.5 - M
10 10 10 10 cPT
10.5 1 10.5 -] 4 10.54 * Secondary (creep) settlement calculation is
11 n 11 N 114 11 7 performed according to the following formula:
11.5] 11.5] 1 11.54
12 12 124 12 S=C,-Az-log(t/t,)
12.54 12.54 . 12.5 _ _ ) o
13 13 134 13 where t, is the duration of primary consolidation
13.54 13.54 B 13.5
14+ 14+ 144 14 -
14.5 14.5 4 14.5
15 T 15 T : — T 15-F T T
20 13.6450200170376 113.64502 44 64 84 104 124 144 0 1 2
Tip resistance (MPa) M M Settlement (cm)
CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 14/01/2022, 2:44:37 PM 35
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| GeoLogismiki
GE"________________ ! . Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

Geotechnical Software RS

Project:
Location:

CPT: CPT11-02

Total depth: 29.20 m, Date: 20/09/2021
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
1 1 1 = Yield Stress 1J | = End of Primary Calculation properties
i i ] = Eff. Stress 4 = Overall
2] 2 21 = Final Stress 2 Footing type: Rectangular
37 37 3 3] Footing width: 50.00 (m)
4 4 4 4 L/B: 1.0
5 5 5 - 5 Footing pressure: 35.00 (kPa)
6 6 - 6 ] 6 - Embedment depth: 0.10 (m)
73 73 2] 7 3 Footing is rigid: No
g g g ] g Remove excavation load: No
] J ] i o .
9] 9] o] 9] Apply 20% rule: No
10 b 10 b 4 10 b Calculate secondary settlements: Yes
11 11 10 7] 11 Time period for primary consolidation: 6 months
i i 114 4 Time period for second. settlements: 600 months
12 12 12 7 12+
~ 134 ~ 131 13 ~ 134
£ 14 £ 14 £ 14 E 147
£ 154 c 1517 QA c 153 * Primary settlement calculation is performed
e ] e ] S 157 a7 ding to the following formula:
6] 6] o} ] 2 6] according to the following formula:
o ] o ] 167 o ]
17 17 15 ] 174
18- 18 - ] 18 Ao y
] ] 18 1 S= E —Az
19 19 19 1 19 M
204 204 5o 20 CcpT
21 21 N 214 * Secondary (creep) settlement calculation is
22 n 22 ] 21 7 22 7 performed according to the following formula:
4 u 22 - -
234 23 23 B 23
24—_ 24—_ 24_— 24—_ S:CQAZ'IOg(t/tp)
254 254 g 254
] ] 25 ] ] . ) - -~
26 26 1 > ] 26 1 where t, is the duration of primary consolidation
271 271 26 274
28] 28] 277 28
29 29 28] 29
30 , 301 . 291, 304 ,
20 .91012678618341 208.91012 42 92 142 192 242 0 5
Tip resistance (MPa) M M Settlement (cm)

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 14/01/2022, 2:44:38 PM
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} GeoLogismiki
n___________ mmpesr . Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT: CPT11-03

Total depth: 14.93 m, Date: 20/09/2021
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Settlements calculation according to theory of elasticity*

Cone resistance qt o Constrained Modulus Yield Stress o Cumulative settlement
05 _: 0s _: ] : E]L?_Idsi:égsss 0.5 _: : g:irc;f"Primary Calculation properties
1] 1] 19 — Final Stress 1] Footing type: Rectangular
1.54 1.5 T 1.5 Footing width: 50.00 (m)
2 24 24 24 L/B: 1.0
2.5 2.5 4 1 2.5+ Footing pressure: 35.00 (kPa)
3 ] 3 3 3 3 ] Embedment depth: 0.10 (m)
3.5 3.5 ] 3.5 Footing is rigid: No
4 4 4 4 4 Remove excavation load: No
45 ] 4.5 ] 1 4.5 N Apply 20% rule: No
5 ] 5 ] 5 5 ] Calculate secondary settlements: Yes
55 ] 55 ] i 5 5] Time period for primary consolidation: 6 months
L g g Time period for second. settlements: 600 months
6 6 6 — 6 —
. 6.5 . 6.5 1 . 6.5
£ 7 E 7 s 71 E 7]
S 7.5 S 75 _: a i £ 75 _: * Pri@ry settlement ca.lculation is performed
% 8 ] 8 8 O g % 8 according to the following formula:
2 g5 2 g5 - O g5
o] o] 9] 9] S = Ao, Az
9.5 9.5 1 9.5 _ZM
104 104 10 104 CcpT
10.5 1 10.5 4 10.54 * Secondary (creep) settlement calculation is
11 n 11 ] 114 11 7 performed according to the following formula:
11.5] 11.5] 1 11.5]
12 12 12 12 S=C,-Az-log(t/t,)
12.54 12.54 B 12.5
13 13 134 13 where t, is the duration of primary consolidation
13.5] 13.5] 1 13.5]
14 14 144 14
14.5] 14.5] 1 14.5]
15 T 15 — T T T T T T T T 157 T T
20 152.07270 49 69 89 109 129 14¢ 0 0.5 1
Tip resistance (MPa) M M Settlement (cm)

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 14/01/2022, 2:44:38 PM
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} GeoLogismiki
n___________ mmpesr . Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT: CPT11-04

Total depth: 14.96 m, Date: 20/09/2021
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Settlements calculation according to theory of elasticity*
Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0
0s h 0.5 b | = Yield Stress 0.5 ]| = End of Primary Calculation properties
i i 1 = Eff. Stress 4| == Overall
1] 1] — Final Stress 1] Footing type: Rectangular
1.54 1.5 T 1.5 Footing width: 50.00 (m)
2 24 24 24 L/B: 1.0
2.5 2.5 4 1 2.5+ Footing pressure: 35.00 (kPa)
3 ] 3 3 1 3 4 Embedment depth: 0.10 (m)
3.5 3.5 i 3.5 Footing is rigid: No
4 4 4 4 4 Remove excavation load: No
] ] i o .
4.5 4.5 1 4.5 Apply 20% rule: No
5 b 5 b 5 5 b Calculate secondary settlements: Yes
55 ] 55 ] 5 5] Time period for primary consolidation: 6 months
- ] - Time period for second. settliements: 600 months
6 6 - 6 6 -
— 6.5 —_ — 6.5 —_ T — 6.5 —_
E 7] E 7 c 77 E 74
c 754 c 754 a c 7.5 * Primary settlement calculation is performed
a N a N 3 a I according to the following formula:
) 8 ) 8 O 84 [} 8 9 9 :
2 g5 2 g5 . O g5
o] 9] 9 9] g— Z Ao, A
9.5 - 9.5 . 9.5 - M
10 10 10 10 crT
10.5 1 10.5 4 10.54 * Secondary (creep) settlement calculation is
11 n 11 ] 114 11 7 performed according to the following formula:
11.5] 11.5] 1 11.5]
12 12 12 12 S=C,-Az-log(t/t,)
12.54 12.54 . 12.5 _ _ ) o
13 13 134 13 where t, is the duration of primary consolidation
13.54 13.54 1 13.5
14 14 14+ 14
14.5 14.5+ . 14.5 -
15 T 15 s+t 15-% T T T
20 161.90122 49 69 89 109 129 14¢ 0 0.5 1 1.5
Tip resistance (MPa) M M Settlement (cm)
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| GeoLogismiki CPT: CPT11-05
n__..__._.__ ‘moppes - Geotechnical Engineers Total depth: 14.92 m, Date: 20/09/2021

. Merarhias 56 o Surface Elevation: 0.00 m
i http://www.geologismiki.gr Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:

Geotechnical Software

Settlements calculation according to theory of elasticity*

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0
0s h 0.5 N | = Yield Stress 0.5 ]| = End of Primary Calculation properties
i i 1 = Eff. Stress 4| == Overall
1] 1] — Final Stress 1] Footing type: Rectangular
1.54 1.5 T 1.5 Footing width: 50.00 (m)
2 2 24 24 L/B: 1.0
2.5 2.5 4 1 2.5+ Footing pressure: 35.00 (kPa)
3 ] 3 3 4 3 4 Embedment depth: 0.10 (m)
3.5 3.5 ] 3.5 Footing is rigid: No
4 4 4 4 4 Remove excavation load: No
] ] 4 o .
4.5 4.5 1 4.5 Apply 20% rule: No
5 b 5 b 5 5 b Calculate secondary settlements: Yes
55 ] 55 ] 5 5] Time period for primary consolidation: 6 months
- - - Time period for second. settliements: 600 months
6 6 - 6 — 6 —
~ 6.5 ~ 6.5 . ~ 6.5
E 7] E 7 c 77 E 74
c 754 c 7543 a c 7.5 * Primary settlement calculation is performed
a N a N 3 a I ding to the following formula:
2 g ] 2 g -] QO g g g ] according g :
2 g5 2 g5 . O g5
9 - 9 4 9 4 9 4 S = Z AO'V \
9.5 - 9.5 - . 9.5 - M
10 10 10 10 cPT
10.5 1 10.5 -] 4 10.54 * Secondary (creep) settlement calculation is
11 n 11 N 114 11 7 performed according to the following formula:
11.5] 11.5] 1 11.54
12 12 124 12 S=C,-Az-log(t/t,)
12.54 12.54 . 12.5 _ _ ) o
13 13 134 13 where t, is the duration of primary consolidation
13.54 13.54 B 13.5
14+ 14+ 144 14 -
14.5 14.5 4 14.5
15 ; 15 ; : —— 15 ; ;
20 24.2859674841773 124.28596 48 68 88 108 128 148 0 0.5 1
Tip resistance (MPa) M M Settlement (cm)
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| GeoLogismiki CPT: CPT11-06
n__ Gppees 0 Geotechnical Engineers Total depth: 14.92 m, Date: 20/09/2021

Merarhias 56 o Surface Elevation: 0.00 m
http://www.geologismiki.gr Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:

Settlements calculation according to theory of elasticity*

o Cone resistance qt o Constrained Modulus Yield Stress o Cumulative settlement
0s h 0.5 b | = Yield Stress 0.5 ]| = End of Primary Calculation properties
i i = Eff. Stress 4| == Overall
1] 1] 19 — Final Stress 1] Footing type: Rectangular
1.54 1.5 T 1.5 Footing width: 50.00 (m)
2 24 24 24 L/B: 1.0
2.5 2.5 4 1 2.5+ Footing pressure: 35.00 (kPa)
3 ] 3 3 3 3 ] Embedment depth: 0.10 (m)
3.5 3.5 ] 3.5 Footing is rigid: No
4 4 4 4 4 Remove excavation load: No
45 ] 4.5 ] 1 4.5 N Apply 20% rule: No
5 ] 5 ] 5 5 ] Calculate secondary settlements: Yes
- E E Time period for primary consolidation: 6 months
53 ] 33 ] i 35 p Time period for second. settliements: 600 months
6 6 6 — 6 —
. 6.5 . 6.5 1 . 6.5
£ 74 E 74 c 7 E 7]
S 75 ] S 75 ] § i £ 75 g * Primary settlement calculation is performed
% 8 ] 8 8 ] O g % 8 N according to the following formula:
2 g5 2 g5 - O g5
9] 9] 9 o] S Z Ao, Az
9.5+ 9.5+ B 9.5+
10 10 10 10 MCPT
10.5 1 10.5 4 10.54 * Secondary (creep) settlement calculation is
11 n 11 ] 114 11 7 performed according to the following formula:
11.5] 11.5] 1 11.5]
12 12 12 12 S=C,-Az-log(t/t,)
12.54 12.54 g 12.5
13 13 134 13 where t, is the duration of primary consolidation
13.5] 13.5] 1 13.5]
14 14 144 14
14.5] 14.5] 1 14.5]
15 T 15 T T T T T T T T 7 15 T T
20 169.57430 44 64 84 104 124 144 0 0.5 1
Tip resistance (MPa) M M Settlement (cm)
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} GeoLogismiki
n___________ mmpesr . Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

CPT: CPT11-07

Total depth: 14.34 m, Date: 20/09/2021
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Settlements calculation according to theory of elasticity*
Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0
0s h 0.5 N ] = Yield Stress 0.5 ]| = End of Primary Calculation properties
i i = Eff. Stress 4| == Overall
1] 1] 1 — Final Stress 1] Footing type: Rectangular
1.5 ] 1.5 ] 1 1.5 n Footing width: 50.00 (m)
2 27 2 2 L/B: 1.0
2.5 2.5 4 4 2.5+ Footing pressure: 35.00 (kPa)
3 3 3 3 4 Embedment depth: 0.10 (m)
3.5 3.5 | 3.5 Footing is rigid: No
4 4 4 4 Remove excavation load: No
] ] i o .
4.5 4.5 ) 4.5 Apply 20% rule: No
5 b 5 b 5 b Calculate secondary settlements: Yes
55 ] 55 ] 5 5 5] Time period for primary consolidation: 6 months
- - E - Time period for second. settliements: 600 months
6 6 - 6 —
] ] 6 | ]
~ 6.5 ~ 6.5 | ~ 6.5
E 7 E 7 5 E 74
c 754 c 7543 o 7 c 7.5 * Primary settlement calculation is performed
a N a N 3 1 a I ding to the following formula:
2 g ] 2 g -] o) g g ] according g :
0 g5 0 g5 87 O g5 A
9 - 9 4 i 9 4 o,
- - o - S=> A
9.5 4 9.5 1 9.5 1 M
104 104 ] 104 CcpT
10.5 1 10.5 -] 10 10.54 * Secondary (creep) settlement calculation is
11 n 11 N 4 11 7 performed according to the following formula:
11.54 11.54 11+ 11.5
12 12 1 12 S=C,-Az-log(t/t,)
12.54 12.54 12+ 12.5 ) ] ) o
13 13 ] 13 where t, is the duration of primary consolidation
13.54 13.54 13+ 13.5
14 14 4 14
14.5 14.5- 144 14.54
15 T 15 T T — —— T 15 T T
20 37.3024804552295 137.3024¢ 42 62 82 102 122 142 0 0.5 1
Tip resistance (MPa) M M Settlement (cm)
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} GeoLogismiki

. Geotechnical Engineers
Merarhias 56
http://www.geologismiki.gr

Geotechn

lcal Software

CPT: CPT11-08

Total depth: 14.92 m, Date: 20/09/2021
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Settlements calculation according to theory of elasticity*
Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
0 0 0
0s h 0.5 N | = Yield Stress 0.5 ]| = End of Primary Calculation properties
i i 1 = Eff. Stress 4| == Overall
1] 1] — Final Stress 1] Footing type: Rectangular
1.54 1.5 T 1.5 Footing width: 50.00 (m)
2 2 24 24 L/B: 1.0
2.5 2.5 4 1 2.5+ Footing pressure: 35.00 (kPa)
3 ] 3 3 4 3 4 Embedment depth: 0.10 (m)
3.5 3.5 ] 3.5 Footing is rigid: No
4 4 4 4 4 Remove excavation load: No
] ] i o .
4.5 4.5 1 4.5 Apply 20% rule: No
5 b 5 b 5 5 b Calculate secondary settlements: Yes
55 ] 55 ] 5 5] Time period for primary consolidation: 6 months
- - - Time period for second. settliements: 600 months
6 6 - 6 — 6 -
~ 6.5 ~ 6.5 . ~ 6.5
E 7] E 7] c 7- E 7]
c 754 c 7543 a c 7.5 * Primary settlement calculation is performed
a N a N 3 a I ding to the following formula:
o 8- o 8- O g+ o 8- according 9 :
2 g5 2 g5 . O g5
9 - 9 4 9 4 9 4 S = Z AO'V \
9.5 - 9.5 - . 9.5 - M
10 10 10 10 cPT
10.5 1 10.5 -] 4 10.54 * Secondary (creep) settlement calculation is
11 n 11 N 114 11 7 performed according to the following formula:
11.5] 11.5] - 11.5]
12 12 124 12 S=C,-Az-log(t/t,)
12.54 12.54 . 12.5 _ _ ) o
13 13 134 13 where t, is the duration of primary consolidation
13.54 13.54 B 13.5
14+ 14+ 144 14 -
14.5 14.5 > 4 14.5
15 T 15 T T —————TT 15 T T T T
20 16.5039531220984 116.50395 51 71 91 111 131 151 0 0.5 1 1.5 2
Tip resistance (MPa) M M Settlement (cm)
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| GeoLogismiki
GE"“"“'—""—"_'—"' : . Geotechnical Engineers

. Merarhias 56
ST m m(® © http://www.geologismiki.gr

Project:
Location:

CPT: CPT11-09

Total depth: 26.27 m, Date: 20/09/2021
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
1 1 1 = Yield Stress 1J | = End of Primary Calculation properties
] ] 14 — Eff. Stress 1 | = overall
2] 2] 2 — Final Stress 2] Footing type: Rectangular
37 37 3 ] 37 Footing width: 50.00 (m)
4 4 4 47 L/B: 1.0
5 5 ] 5 Footing pressure: 35.00 (kPa)
6 - 6 - 5 ] 6 - Embedment depth: 0.10 (m)
73 73 6 - 7 3 Footing is rigid: No
g g 7 g Remove excavation load: No
] i i 4 o .
9] 9] g 9] Apply 20% rule: No
10 b 10 b 4 10 b Calculate secondary settlements: Yes
11 11 9 ] 11 Time period for primary consolidation: 6 months
i i 10+ 4 Time period for second. settlements: 600 months
12 12 1 12+
4 u 1 1 - -
134 134 . 134
£ 144 £ 14 512'_ E 14
S 15 ] S 15 ] a 13 S 15 3 * Primary settlement calculation is performed
8 16 8 16 0O 144 % 164 according to the following formula:
0477 0477 15 2477
18+ 18 16 18 S_Z Ao, \
19+ 19 - 17 19 - M
204 204 i8] 20 CcpT
21 21 87 214 * Secondary (creep) settlement calculation is
22 n 22 ] 19 7] 22 7 performed according to the following formula:
23 23 207 23
24 24 21 247 S=C,-Az-log(t/t,)
25+ 254 22+ 25+ _ _ ) o
26 26 1 53] 26 1 where t, is the duration of primary consolidation
27+ 27+ 24 27+
28 28 1 284
] ] 25 i
294 29+ B 294
4 4 264 .
30 ; 30 30 ; ; ;
20 327.74879 0 2 4 6
Tip resistance (MPa) M Settlement (cm)
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| GeoLogismiki
GE"“"“'—""—"_'—"' : . Geotechnical Engineers

. Merarhias 56
ST m m(® © http://www.geologismiki.gr

CPT: CPT11-10

Total depth: 14.96 m, Date: 20/09/2021
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Settlements calculation according to theory of elasticity*

o Cone resistance qt o Constrained Modulus Yield Stress o Cumulative settlement
0s h 0.5 b | = Yield Stress 0.5 ]| = End of Primary ’ { | Calculation properties
R i = Eff. Stress 4| == Overall
1] 1] 19 — Final Stress 1] Footing type: Rectangular
1.54 1.5 T 1.5 Footing width: 50.00 (m)
2 24 24 24 L/B: 1.0
2.5 2.5 4 1 2.5+ Footing pressure: 35.00 (kPa)
3] 3] 3 3] Embedment depth: 0.10 (m)
3.5 3.5 i 3.5 Footing is rigid: No
4 4 4 4 4 Remove excavation load: No
45 ] 4.5 ] 1 4.5 N Apply 20% rule: No
5 ] 5 ] 5 5 ] Calculate secondary settlements: Yes
- E E Time period for primary consolidation: 6 months
53 ] 33 ] i 35 p Time period for second. settliements: 600 months
6 6 6 — 6 -
. 6.5 . 6.5 1 . 6.5
£ 74 E 74 c 7 E 7]
S 75 ] S 75 ] § i £ 75 g * Primary settlement calculation is performed
8 8 ] 8 8 ] O g4 % 8 N according to the following formula:
2 g5 2 g5 - O g5
9] 9] 9 o] S Z Ao, Az
9.5+ 9.5+ 1 9.5+
10 10 101 10 MCPT
10.5 1 10.5 4 10.54 * Secondary (creep) settlement calculation is
11 n 11 ] 114 11 7 performed according to the following formula:
11.5 11.5 1 11.54
12 12 12 12 S=C,-Az-log(t/t,)
12.5 12.5 . 12.5
13 13 134 13 where t, is the duration of primary consolidation
13.5 13.5 1 13.54
14 14 14 14
14.5 14.5 1 14.5
15 T 15 T 15 T T T T T T T T 7 15 T T
20 .604895733972157 99.395104 43 63 83 103 123 143 0 2 4
Tip resistance (MPa) M M Settlement (cm)
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