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Executive Summary

This Groundwater and Settlement Effects Report has been prepared to support an Assessment of
Effects on the Environment (AEE), and presents our geotechnical and groundwater effects
assessment for the installation of the proposed gravity and rising main pipelines and associated
infrastructure including wet well, valve chambers and the storage tanks at the pump station
location. The estimated total ground settlements (where assessed) are presented as settlement
contours on the project site plan presented in Appendix A.

Based on our technical assessment, we conclude:

Pump Station

Ground settlement effects arising from pump station and storage tank construction on
surrounding structures is assessed to be negligible (0) to very slight risk (1) of damage.

Gravity Main

Ground settlement effects arising from the construction of the gravity main (shafts, chamber
and pipe jack) by means of open cut and/or direction drill on surrounding structures is
assessed to be negligible (0).

Ground settlement effects arising from the Brigham Creek Road pipe jack upon buried services
expected to be low.

Maximum total and differential settlements are assessed to be 25 mm and 1V:600H
respectively. At this level of total and differential settlement, we assess that the risk of
damage to underground services to be low.

Rising Main

Ground settlement and groundwater drawdown effects arising from the chamber
construction is assessed to be negligible as there are no structures or services within the zone
of influence

Damming effects associated with the Sinton Stream sheet piling works are assessed to be
localised to the stream bank and not expected to significantly impact upon base flows into
Sinton Stream.

Groundwater

The risk of saline intrusion is assessed to be low.
The impacting upon neighbouring groundwater bores is assessed to be negligible.

Base flows through the wetland are unlikely to be materially reduced as excavations for the
pump station and the Brigham Creek Road trenchless crossing are located downstream.

We assess that changes to base flow in Sinton Stream arising from the pump station and
Brigham Creek Road trenchless crossing construction activity will be low.

Monitoring

We recommend a groundwater and settlement monitoring programme during construction In
addition, groundwater monitoring bores located within the boreholes BHO5A, BHO5B, BHO06, BHOS,
BH110, BH111, BH113, BH116, and BH117 (referenced in this assessment) should be monitoring for
a minimum period of 6 months prior to commencement of construction to establish baseline levels.
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1 Introduction

1.1 General

Beca Limited (Beca) has been engaged by Watercare under the Consultancy Services Panel
Framework Agreement, to undertake Feasibility, Design and Consenting for Whenuapai-Redhills
Wastewater Servicing Scheme— Package 1. Tonkin and Taylor Ltd (T+T) has been engaged as a
subconsultant to Beca to provide geotechnical service for this project.

This Geotechnical Effects Report presents the results of our geotechnical effects assessment,
regarding the installation approach, and potential settlement effects to surrounding assets and
structures, due to the installation of the proposed gravity and rising main pipelines, as well as the
wet well, valve chambers and the storage tanks at the pump station location. This report has been
written to address the geotechnical and groundwater effects to inform an Assessment of Effects on
the Environment (AEE) in support of a Notice of Requirement (NoR) and resource consent
application.

At the time of preparing this report, the project drawings are in their detailed design stage. As such,
this report should be reviewed to assess the validity of the results if changes are made to the
proposed design drawings which are referenced herein.

This report is based on the T+T Geotechnical Factual Report? (GFR), GHD’s Geotechnical
Interpretative Report® (GIR) and site observations from T+T’s site walkover on 28 February 2020.
Geotechnical and hydrogeological information presented in the GFR and GIR were used to inform
the ground model and analysis to undertake this assessment.

2 Project overview and construction method

The Project aims to provide wastewater servicing capacity for approximately 10,240 dwellings, or
30,720 people, in the Whenuapai catchment. This growth is projected to occur by 2041. The Project
includes the following five key components (see Figure 1):

1. A Pump Station at a point where the Whenuapai and Redhills Catchments meet at 23-27
Brigham Creek Road, with an emergency overflow outfall to Sinton Stream.

2. A Gravity Main Pipeline (approximately 700 m long and 375 — 475 mm in diameter)
between Whenuapai Village Pump Station on Tamiro Road and the new pump station.

3. ARising Main (approximately 1.5 km long and 500 mm in diameter) between the Pump
Station and a proposed new break pressure chamber on Mamari Road (the boundary of
Package 2)%.

4. A Culvert (approximately 63 m long including wing wall and rip rap) to provide access for the
rising main across Sinton Stream.

2Tonkin and Taylor Ltd. Whenuapai-Redhills Wastewater Servicing Rising Main/Gravity Main and Interim Pump Station
Package 1. Geotechnical Factual Report. Dated March 2022. T+T ref. 1014985.

3 GHD Ltd. Whenuapai Redhills Wastewater Package 1. Geotechnical Interpretative Report. Dated March 2021. Ref.
51/12508391

4 An extension of the rising main is part of ‘Package 2’ and will be designed to connect to the planned Northern Interceptor
Phase 2 tunnel and deliver flows from the Whenuapai Catchment to the Rosedale Wastewater Treatment Plant for
treatment. Package 2 is subject to a separate consent application.
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5. A Break Pressure Chamber which connects to the Massey Connector rising main (proposed
under Package 2).

The Project extends from the existing Whenuapai Village pump station site in Tamiro Road in the
north, across Brigham Creek Road, to Spedding Road in the south.
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Figure 1 Package 1 — ‘the Project’ overview

Section 2.1 through section 2.3 provide further detail of the proposed infrastructure to be
constructed.

2.1 Pump station at 23-27 Brigham Creek Road

A new wastewater pump station is proposed to be installed at 23-27 Brigham Creek Road. The pump
station will comprise:

. 2 No. wet wells — approximately 8.65 m deep to invert which will require an excavated depth
of approximately 9.5 m.

. 5 No. storage tanks — approximately 5.3 m depth to invert, which will require an excavated
depth of approximately 6.0 m.

The construction methodology presented in the Beca Assessment of Effect proposes that the pump
station is to be constructed by open bulk excavation. Temporary support for all excavations will be
required to provide safe access, and limit ground deformations associated with mechanical and
consolidation settlements. Temporary support options considered for the purposes of this
assessment as outlined in the Contractor’s proposed construction methodology are as follows:

. Sheet piles, with lateral bracing, that extend below the base of the excavation to reduce
groundwater seepage flows into the excavation to enable construction of the wastewater wet
well and storage tanks.
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The Contractor may choose a different temporary support mechanism from those assessed in the
report, such as secant piles with lateral bracing, as the design is developed, which should be
acceptable provided that the chosen support method can be demonstrated to limit groundwater
seepage and total ground deformations to the values presented in this report.

Pump station excavations with dewatering are expected to take up to 6 months.

2.2 Gravity Main

A gravity main is proposed from the existing Whenuapai Village pump station to the pump station
comprising:

. Approximately 715 m long 375 mm — 475 mm diameter gravity pipeline with an invert level
ranging between approximately 2.4 and 5.5 m below ground level. The pipeline will
commence at the existing Whenuapai Village pump station and extend through farmland
between 20 and 28 Brigham Creek Road before crossing underneath Brigham Creek Road to
terminate at the pump station.

. 11 No 1540 mm diameter manholes (SSMH-1 through SSMH-11).
The construction methodology proposes:

. Pipe hammering underneath Brigham Creed Road between chambers SSMH3 and SSMH4.
. Trenchless construction between SMH11 and SMH12.

. The remainder of the alignment will be installed by open cut method. Trenches shall be
progressively opened, closed and stabilised, and the part of the trench that is open at any
given time will be no longer than 10 days, and manhole structures no longer than 30 days.

Temporary support for excavations will be required. Where excavations may be required for longer
than 10 days such as the location of manhole SMH11 and SMH12 temporary support of the trench
walls with seepage mitigation may be required to limit ground deformations and provide stable
excavations. For the purposes of this assessment, we have considered:

. Sheet piles with lateral restraint.

Open cut methods may be required where trenchless methods are proposed in case of an
obstruction. If this is the case, the settlement results from the driving and receiving shafts can be
adopted to predict the settlement that may arise between these two points if the pipeline shall be
trenched.

2.3 Rising Main

A rising main is proposed from the pump station to the break pressure chamber at 32 Mamari Road
comprising:

. Approximately 1492 m long 500 mm diameter riser pipeline with an invert level ranging
between approximately 0.5 and 5.9 m below the existing ground level. The pipeline will
commence at the pump station and extend along the future extension of Spedding Road, then
Spedding Road, and terminate 32 Mamari Road.

The construction methodology proposes:

. That the full length of the rising main is to be installed by open cut method. The pipeline is
intended to run underground for its full length except where it passes through a culvert at
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Sinton Stream. Trenches for the pipeline will be progressively opened, closed and stabilised,
and the part of the trench that is open at any given time will be no longer than 10 days.

. To enable culvert construction at Sinton Stream, sheet piles shall be installed to provide
ground support over a length of approximately 75 m for a duration of approximately 12
weeks.

. An air valve chamber and connection chamber are proposed at approximately chainage 155

and 235 respectively, north of Sinton Creek. The chambers will require excavations
approximately 3.3 m and 2.4 m deep. The excavations are expected to take up to 4 weeks to
construct and backfill.

As set out in the AEE, the rising main section of pipeline is being installed by open trenching, which is
a permitted activity under Rules E7.4.1(E17) and (E27), and the E7.6.1.10. Therefore, any potential
effects associated with groundwater dewatering and diversion for the open trenching have not been
considered further in this report. The effects of the Sinton Stream sheet piles and rising main
chamber excavations are assessed due their longer period of excavation.

3 Site setting and description

The site is located within Whenuapai, Auckland, and is bounded by Tamiro Road and a residential
subdivision to the north, undeveloped subdivided land to the east and west, and Trig Road to the
south (refer to Figure 1). The following sections provide further detail of the specific areas of
assessment.

3.1 Pump station

The pump station site is bounded by Brigham Creek Road to the north, Sinton Stream to the west
and south, and the proposed Spedding Road extension to the east.

There is a wetland located within the northern portion of the site, which is south from Brigham
Creek Road. The wetland covers an area of approximately 1,400 m2. The ground profile slopes
relatively steeply towards Sinton Stream.

Adjoining land use is predominantly farmland with limited structure surrounding the site, other than
Brigham Creek Road to the north and utility services within the roadway corridor.

A plan showing the existing underground services sourced from Auckland Council GeoMaps, before
Udig and the detailed design drawings is presented in Figure 3.1 with a list of known public services
in presented in Table 3.1.
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Figure 3.1: Location of existing underground services underneath Brigham Creek Road

Table 3.1: Summary of underground services underneath Brigham Creek Road

Underground service group Services
Group 1 e Fibre Optic cable — Vodafone New Zealand Ltd, unknown material
type
e Water pipe local — Watercare Services Limited, 315 mm
polyethylene

e Telecommunications cable - Vocus Group NZ Limited, 32mmP (96F)
e Telecommunication cable — Chorus New Zealand Limited, unknown

material

Group 2 e Gas line — Vector Limited, MP4 100 mm polyethylene

Group 3 e Water pipe local — Watercare Services Limited, 150 mm asbestos-
cement

3.2 Gravity Main

The alighment crosses private residential properties at the northern end of the alignment between
Tamiro Road and Brigham Creek Road. This section is relatively flat and crosses paddocks and
farmland with occasional minor gully features. A stormwater detention pond is located immediately
to the west of Tamiro Road.

Predominant land use is agriculture and residential with the following properties having structures
within 50 m of the proposed alighment:
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. 18 Brigham Creek Road (residential dwelling and plastic greenhouses)
. 20-22 Brigham Creek Road (vacant/desert agricultural storage shed) to be removed

. 23-27 Brigham Creek Road (although it is understood that this building is vacant/deserted)30
Joseph McDonald Drive (residential dwelling)

. 40 Tamiro Road (residential dwelling)
. 42 Tamiro Road (residential dwelling)
. 44 Tamiro Road (residential dwelling)

3.3 Rising Main

The section of the rising main alignment from Brigham Creek Road to Spedding Road consists of
gently rolling hills and is across farmland with a gully in the centre that forms Sinton Stream. The
section of the alignment between Spedding Road and Trig Road extends along the road berm and is
generally flat with a small hill at the Trig Road end.

Predominant land use is agriculture and residential with the following properties having structures
within 50 m of the proposed alignment:

. 5 Spedding Road (residential dwelling)

. 9 Spedding Road (agriculture storage shed)

. 10 Spedding Road (residential dwelling)

. 11 Spedding Road (agriculture storage shed)

. 13 Spedding Road (residential dwelling)

. 14 Spedding Road (residential dwelling)

. 15-19 Spedding Road (residential dwelling and agricultural storage sheds)

4 Ground model

4.1 Ground conditions

4.1.1 Published geology

The published geological map of the area® indicates that the site is underlain by undifferentiated
alluvium of the Tauranga Group for the northern section of the alignment. Pumiceous deposits of
the Tauranga Group occur near the surface for the remainder of the alignment and alternating
sandstone and mudstone deposits of the East Coast Bays Formation (ECBF) is the basement geology
for the area. Within the ECBF, layers of Albany Conglomerate have been identified.

The location of the alignment is shown in the context of the regional geology as presented on Figure
4.1 below.

5 Kermode, L.O. 1992. Geology of the Auckland Urban Area. 1:50,000. Institute of Geological & Nuclear Sciences.
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Figure 4.1: Published geology in relation to the project area

4.1.2 Site investigations

T+T carried out geotechnical site investigations and presented them in the March 2022 GFR. A
summary of all relevant investigations undertaken for this study are presented below in Table 4.1
and shown on Figure 1 in Appendix A. The T+T GFR provides a comprehensive summary of the
investigations and includes copies of borehole logs, CPTs and laboratory test data. Appendix B of this
report includes copies of the borehole logs, CPTs and groundwater monitoring data for ease of
reference.

Table 4.1: Summary of relevant site investigations

Investigation Number

BHOS5A, BHO5B, BHO6, BHO7, BHOS, BH110, BH111,
BH111A, BH113, BH116, BH117

CPTO2, CPTO3 CPTO4, CPTO5, CPTO6, CPTO7, CPTOS,
Cone Penetration Tests (CPT) CPT111, CPT112, CPT117, CPT121, CPT126, CPT128,
CPT129, CPT131

HAO03, HAO04, HAO5, HAO6, HAO6, HAO7, HAQ7A,

Rotary cored machine boreholes (BH)

Geotechnical hand augered boreholes with Scala HAO08, HAO8A, HA107A, HA107B, HA108, HA109,

penetrometer testing (HA) HA110A, HA110B, HA111, HA112, HA113, HA114,
HA115, HA116, HA117, HA119

Standpipe piezometer (PZ) BHO5A, BHO5B, BHO6, BHO8, BH110, BH111, BH113,

BH116, BH117
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4.2 Groundwater

Existing geotechnical data indicates a variable depth to groundwater across the proposed pump
station and pipeline alighments. Groundwater along the gravity main is assessed to generally flow to
the north towards Slaughterhouse Stream, whereas groundwater at the location of the pump station
generally flows west and south towards Sinton Stream.

Nine standpipe piezometers were installed across the project site in November and December 2020,
and January 2021. Groundwater levels were measured with a handheld electronic dip meter and
level loggers between November 2020 and December 2021.

The groundwater monitoring data indicates that the groundwater level varies between
approximately 0.35 mbgl and 5.1 mbgl. Furthermore, the level logger data shows that the
groundwater levels fall in the spring and summer and rise in the autumn and winter, with the
shallowest groundwater levels occurring in the winter months. There appears to be a relationship
between rainfall and groundwater levels where the groundwater is recharged by rainfall.

The GFR and the Whenuapai groundwater level monitoring memo® presents the results from the
level logger groundwater monitoring. The GIR provides an analysis of the groundwater data. These
documents are provided in Appendix C.

4.3 Site Geological models

The site ground models for our effects assessment are based on the geomorphology, published
geology, the previously completed project specific investigations and the GIR prepared by GHD.

The subsurface along the project area is interpreted to comprise the following geological units:

i Topsoil; overlying

i Fill; overlying

iii Tauranga Group; overlying

iv Albany Conglomerate; overlying
Y East Coast Bays Formation.

Material descriptions can be generalised as follows:

Fill deposits comprising stiff to very stiff clay, generally of medium to high plasticity, and occasionally
mixed topsoil organic matter.

Tauranga Group soils underlying the project area generally comprise silts and clays with varying
amounts of sand. The stiffness of these cohesive soils range between firm to very stiff and they are
generally highly plastic. Within the northern portion of the site, where the gravity main is located,
the silts and clays are interbedded with thin layers (approximately 0.5 m thick) of stiff organic clay
and loose to medium dense sand.

Albany Conglomerate rock was only identified in two separate areas along the conveyance. These
locations were approximately CH200 along the rising main alignment and CH640 along the gravity
main alignment. This unit underlies the Tauranga Group and is described as completely weathered
to highly weathered sandstone or conglomerate. It was recovered as gravel material and is inferred
to be weakly cemented.

6 Tonkin & Taylor Ltd (2022). Memo — Whenuapai groundwater level monitoring. From Troy McAlister to Reginald Barry.
T+T ref. 1014985. Dated 10 January 2022
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East Coast Bays Formation material consists of residual soils which are stiff to very stiff silts and
medium dense sand. The residual soils are underlain by moderately to slightly weathered rock
comprising siltstone and sandstone. Unweathered, weak interbedded siltstone and sandstone
underlie these materials and have an average Uniaxial Compressive Strength of 910 kPa. The depth
to top of unweathered rock varies along the project area.

4.3.1 Pump station

A representative ground model extending across the pump station/wet wells has been formed based
upon the surrounding geotechnical investigations (BH110, BH111, BH117, CPT127, CPT129, HA113,
HA116). Around the immediate vicinity of the pump station/ wet wells ECBF rock was encountered
in the investigations at shallow depths (approximately -3.5 mRL) compared to investigation to the
north of the pump station/wet wells which found ECBF rock at greater depths (approximately -9
mRL).

These varying depths to ECBF rock also mean a varying thickness of Tauranga Group Alluvium across
the affected area. As the Tauranga Group Alluvium is likely to be the more compressible than other
materials encountered on site, there is the potential for groundwater induced drawdown
settlements to increase with distance back from the edge of the excavation due to the thickening
deposits. The ground model has been established to ensure a conservative approach to the
thickness of the Tauranga Group Alluvium under locations of interest, and hence estimation of
groundwater drawdown settlement.

It has been assumed that the ECBF rock does not contribute to surface settlements due to the
stiffness of this layer at lower strains. Groundwater drawdown induced settlements are considered
to only occur within the Tauranga Group Alluvium, residual ECBF and Weathered ECBF rock.

A ground model representative of the location of the pump station/ wet wells summarised in Table
4.2 below has been adopted for the analysis.

Table 4.2: Ground model adopted for pump station excavations

Geological unit Pump station wet wells and
storage tanks

Material thickness (m) Engineered hardfill 0.4
Tauranga Group silt and clay 2.1
ECBF residual soils 1.9
Weathered ECBF rock 35
Unweathered ECBF rock 22.5 (confirmed within borehole)
Depth to static groundwater level 2 (7.75 mRL)
(mbgl)
Depth to elevated groundwater level 0.5(9.25 mRL)
(mbgl)

4.3.2 Gravity Main

Sections for the gravity main have been selected based on, ground conditions, depth of excavation
and the proximity of surrounding structures. For the gravity main, the ground models have been
separated into the following regions:
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. Brigham Creek Road Crossing due to the existing road and utility services. This ground model
is based on BH117, CPT128, CPT129, andHA116.
. SMH11 due to its deep excavation (deepest excavation that is north of Brigham Creek Road),

and proximity to existing structures. This ground model is based on BH116, CPT117, HA110A,

HA110B, and HA111.

A summary of the adopted geological profiles are provided in Table 4.3 and Table 4.4.

Table 4.3: Ground model adopted for gravity main SSMH11

Geological unit Gravity main - SSMH11
Material thickness (m) Non-engineered fill 2.45
Tauranga Group silt and clay 13.4
Albany Conglomerate 4.85 (confirmed)
Depth to static groundwater 1.73
level (mbgl) (12.5 mRL)
() Groundwater elevation
Depth to elevated 0.5
groundwater level (mbgl) (13.73 mRL)
() Groundwater elevation

Table 4.4: Ground model adopted for the driver and reception shafts excavations at the Brigham

Creek Road crossing

Geological unit Brigham Creek Road crossing —
driver and receiver shafts
Material thickness (m) Tauranga Group silt and clay 2.15
Tauranga Group organic clay 3.4
Tauranga Group silt and clay 3.0
Tauranga Group sand 1.05
Tauranga Group silt and clay 0.65
Tauranga Group sand 1.4
Tauranga Group silt and clay 2.35
Depth to static groundwater level 2 (8.0 mRL)
(mbgl)
Depth to elevated groundwater level 0.5 (9.5 mRL)
(mbgl)

4.4 Geotechnical parameters

4.4.1 Retention design

Based on the results of geotechnical investigations and testing in this area, and past experience with
similar ground conditions, the geotechnical analysis parameters presented in Table 4.5 below are

considered appropriate for our assessment of settlement effects.

Tonkin & Taylor Ltd

Groundwater and Settlement Effects Report — Whenuapai Conveyance - Package 1

Beca Limited

August 2022
Job No: 1013050 v3



12

Table 4.5: Geotechnical analysis parameters for retention analysis

Geological Bulk unit | Effective Angle of Undrained | Poisson’s | Elastic At rest Active Passive

unit weight,y | cohesion, internal shear ratio Modulus, earth earth earth
(kN/m3) c’ (kPa) friction, strength, E (MPa) pressure, pressure, pressure,

@' (%) Su (kPa) Ko Ka Kp

Engineered 20 0 40 - 0.3 50 0.357 0.189 7.061

hardfill

Non- 18 0 28 50 0.3 10 0.530 0.320 3.485

engineered fill

(cohesive)

Tauranga 17 1 28 50 0.35 10 0.531 0.320 3.485

Group (clay

and silt)

Tauranga 16 0 28 50 0.25 5 0.530 0.320 3.485

Group

(organics)

Tauranga 18 0 30 - 0.25 12 0.500 0.294 3.878

Group (sands)

ECBF residual 18 5 30 60 0.35 20 0.500 0.294 3.878

soil

ECBF 21 25 35 1000 0.3 85 0.426 0.237 5.153

weathered

rock

ECBF 22 100 40 - 0.25 400 0.357 0.189 7.061

unweathered

rock

4.4.2 Soil permeability

Subsoil hydraulic conductivity (“permeability”) has been assessed for groundwater analysis. The
parameter is based on material descriptions, correlations with CPT results, insitu permeability
testing and experience with similar materials in the Auckland area. For the purposes of the
assessment of groundwater drawdown and settlements affects for the project, generalised ground
models have been adopted. The permeability parameters used in this assessment are presented in
Table 4.6.

Table 4.6: Analysis permeabilities

Geological unit Horizontal permeabilities kh (m/s) | KV/Kh ll:lt::::tric water
Tauranga Group 8x107 to 9x108 0.1 0.4
Residual ECBF 1x10°® to 1x10® 0.1 0.5
Weathered ECBF 1x107 to 1x108 0.1 0.1
ECBF Rock 1x10°° to 5x10°8 0.1 0.1
Albany conglomerate | 4x107° to 6x10°® 0.1 0.1

4.4.3 Soil consolidation

The compressibility of the various soil units has been assessed from published correlations with soil
strength, laboratory testing, CPT traces and experience with similar materials. Simplified ground
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models have been adopted for assessing the upper bound consolidation effects for the project.
Parameters used in this assessment for various geological units is presented in Table 4.7.

Table 4.7: Consolidation analysis parameters

Geological unit My (m2/kN)

Tauranga Group 1x10 to 4x107°
Residual ECBF 5x107° to 7x10°
Weathered ECBF 1x10° to 2x10°
ECBF Rock 5x10°® to 8x10°®
Albany conglomerate 1x10* to 2x10°

5 Geotechnical effects assessment methodology

5.1 General overview
The geotechnical effects likely associated with the works assessed in this report are:

. Mechanical induced surface ground settlement due to bulk excavations at the pump station,
shaft excavations for the Brigham Creek Road trenchless crossing, and chamber, manhole, and
pipeline trench excavations for the gravity and rising main.

. Ground surface settlement arising from the temporary groundwater drawdown associated
with excavations below the lowest recorded groundwater table.

The proposed construction methodologies for the project are split between open excavation (pump
station), trenched excavation, pipe hammer, and directional drilling. Specific comments on each of
these methodologies is provided in the Section 2 and likely effects in Section 6. These construction
methods are well understood and are frequently used across Auckland and New Zealand to
construct pipelines for wastewater, stormwater, and water supply networks.

Potential adverse impacts of surface settlement are rarely associated with vertical settlement alone,
but rather with tilting or angular distortion (differential settlement). Guidance on angular distortion
limits is provided in Section 5.3.

5.2 Settlement estimation method

5.2.1 Mechanical settlement due to excavation

Mechanical settlement associated with retaining wall deflections excavations has been estimated
using the computer software WALLAP’. Open cut excavations supported by sheet piles and lateral
bracing such as anchors have been adopted for analyses as this retention system was proposed in
the contractors construction methodology (relevant information summarised in sections below). The
CIRIA 760 guide® was used to assess the mechanical settlement (vertical ground settlement) behind
the retaining wall excavation as a result of the wall deflections. A ratio between horizontal wall
deflection and vertical ground settlement of 0.5 has been adopted.

7 Geosolve (2020). WALLAP Retaining Wall Analysis Program.
9 CIRIA 760 (2017). Guidance on embedded retaining wall design.
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The sections chosen for mechanical settlement analyses are located within the vicinity of sensitive
assets, such as dwellings and existing underground surfaces. Each section adopted a 5 m wide by 10
m long construction surcharge of 15 kPa behind the retaining wall. This surcharge allowed for
construction traffic, stockpiling, and materials storage.

5.2.1.1 Structural properties of sheet pile

No structural details on the sheet piles have been provided at the time of this assessment. For the
purpose of this assessment and report, and subject to contractor design, the following sheet pile
retaining wall parameter assumptions have been adopted for our analysis:

. Sheet pile type adopted is STU-180010, with an effective moment of inertia (leff) of 3.24x10-4
m4/ m and Elastic Modulus of 200 GPa.

. Prop type is Freyssi 50011, with a cross-sectional area of 1,257 mm2, nominal diameter of 40
mm and an Elastic Modulus of 210 GPa.

. The effective moment of inertia is assumed to be 100% of the gross value under construction
condition for the sheet piles and props.

° An installation reduction factor has not been considered.

5.2.1.2 Assumptions for analysis
The following assumptions have been made as part of our assessment:

. The feasibility of embedding sheet piles into ECBF weathered and unweathered rock has not
been considered. From experience, the constructability of driving sheet piles greater than 0.5
m depth into ECBF rock (SPT N greater than 50) may be difficult. However, for the purposes of
this assessment the effects of sheet pile retention for excavations have been analysed only.

. Trench excavations and any void between the permanent structure and ground will be
backfilled with engineered hardfill back to existing ground surface. Undercut of 0.5 m has
been assumed, unless specified in the design drawings 11314,

. The retaining structures and soil are expected to completely relax through the duration of the
works.
. A seismic case was not analysed as the ULS seismic case is not expected to be critical for the

short return period of 1/250% (based on Importance Level 3 structure, design life less than 6-
month period).

. Topsoil is removed and replaced with engineered hardfill prior to any excavation activity at
the location of the pump station. These earthworks form part of the “Contractor Area Hub”
which will be undertaken prior to construction.

10 Sheet Pile NZ Ltd. SP3W and STU1800. https://sheetpile.co.nz/sp3w-or-stu1800/
11 Solentanche Freyssinet (2014). Anchoring systems for geotechnical engineering.

12 \WsP and GHD (2022). Watercare Services Limited. Whenuapai-Redhills Wastewater Servicing Package 1. Wastewater
Pump Station (DPISH). Detailed Design Issue. Project no. 3-AWD32.00. Dated 14 January 2022.

13 WsP and GHD (2021). Watercare Services Limited. Whenuapai-Redhills Wastewater Servicing. Brigham Creek Road,
Whenuapai. Interim slaughterhouse PS — Wastewater Rising Main. Dated July 2022.

14 WSP and GHD (2021). Watercare Services Limited. Whenuapai-Redhills Wastewater Servicing. Brigham Creek Road,
Whenuapai. Interim slaughterhouse PS — Wastewater Gravity Pipe. Dated 15 December 2021.
15NZS1170.0 (2002). Structural design actions. Part 0: General principles.
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. The deadman anchor is assumed to be rigid and fixed (i.e. will not deform or displace).
Depending on the final propping configuration and loads, a cast in-situ beam in lieu of the
deadman sheet pile may be required to limit deformations.

5.2.1.3 Construction sequence
The adopted general construction sequence in the WALLAP model is summarised below:

1 Install steel sheet pile to design depth.

2 For open cut excavations, model the backslope (3H:1V) on the left-hand side (LHS) of the
analysis as a triangular surcharge with an equivalent soil type of the backslope material.

3 Reset wall displacements to zero.
Apply a construction surcharge of 15 kPa behind the retaining wall (i.e. LHS).

5 Change the groundwater profile on the right-hand side (RHS) of the analysis so it is at least
250 mm below the proposed excavation level.

Excavate on the RHS to a ground level at least 1 m below proposed prop installation level.

Install steel prop (row 1) to represent a deadman anchor at appropriate spacing. The spacing
varies for different excavations.

Repeat stages 5 to 7 if another row of props (row 2) is required.

Fill RHS with at least 0.5 m thick of engineered hardfill, unless the detailed design drawings
indicate site concrete.

10 Increase the groundwater level for a high groundwater analysis to the shallowest elevations
indicated by the groundwater monitoring data or to ground surface level.

5.2.2 Groundwater drawdown and consolidation settlement due to excavations

The effect of the groundwater drawdown and consolidation effects from the excavations works has
been modelled through a series of 2-dimensional (2D) Seep/W models within GeoStudio software or
hand calculations as presented in CIRIA R113. Our results are presented in Appendix D.

The methodology adopted (2D Seep/W model or hand calculations) is based upon the depth of
excavation below the groundwater level, proximity of neighbouring structures/ infrastructure and
construction methodology.

The trench excavations for the gravity main were assumed to have a typical over excavation of 0.5 m
below the proposed excavation level. Trench excavations were modelled using hand calculations due
to their typical shallow depth. Where trench excavations are deeper, there was not assessed to be a
need for a more detailed assessment due to the low density of surrounding structures/
infrastructure that would be affected by the works and short duration that trench is expected to
open (generally expected to be less than 10 days).

Groundwater drawdown was assessed with seepage mitigation measures for the retained
excavations (sheet pile walls) and an open base during construction for both the shafts and pump
station excavations. The sheet pile walls have been modelled with sealed clutches. Modelling
guidance on equivalent permeabilities and thicknesses of steel sheet piles was taken from
ArcelorMittal®. The base of the shafts and pump station are assumed to be sealed with a minimum
300 mm thick layer of concrete (50 mm blinding concrete and 250 mm thick concrete foundation
slab).

16 ArcelorMittal (2014): Impervious steel sheet pile walls — Design and practical approach
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Groundwater drawdown levels in this assessment have been based on observed groundwater levels
from the groundwater monitoring programme. Actual groundwater drawdown levels and associated
consolidation settlements should be verified again prior to construction once groundwater
monitoring and detailed design has been completed. Note that following high rainfall events,
groundwater levels may rise to close to or at the ground surface level. In this instance, most of the
alignment would have the potential to lower groundwater levels by 2 m or more. However, from a
settlement effects perspective, the controlling factor is the level that groundwater is lowered below
the historical low groundwater level, rather than the absolute groundwater lowering. The
assessments of settlement effects are therefore based on the lowest observed groundwater level.

Ground settlement resulting from groundwater drawdown occurs over a period of time. The
greatest expected settlement due to groundwater drawdown at shafts and the pump station is
considered to occur once excavations are completed prior to the sealing of the base. It is expected
that it may take up to one month and three months to excavate and seal the base of the shafts and
pump station, respectively. Our seepage analysis has conservatively adopted a 6-month dewatering
programme in the event that dewatering is required for a longer period of time.

The majority of the settlement is likely to occur adjacent to the excavation and the effects to
diminish away from the excavation. The extent of settlement influences is determined based on a
combination of the SEEP/W analysis and comparing the horizontal model extents to simplified hand
calculations presented in CIRIA R113.

Once the base of the shaft and pump station excavation are sealed, groundwater levels are expected
to recover to near observed baseline levels. Once the wastewater network (package 1) is completed,
groundwater levels are expected to return to baseline levels across the alignment.

5.2.3 Settlement due to directional drilling (Tamiro Road Stormwater Embankment)

The method of New and O’Reilly (1982) has been used to estimate the maximum magnitude and
lateral extent of mechanically induced ground settlement due to construction of the proposed
wastewater pipeline and pump station structures.

Tunnelling publications comprising experience from thousands of projects suggest that volume loss
varies from zero to 4% depending partly on the ground conditions but primarily from the specific
capabilities of the trenchless construction method being used and contractor performance. From
experience the expected volume loss within the Auckland Region is approximately 1% or less. For the
proposed trenchless pipeline alignment, a conservative estimate of 2.5% volume loss has been
adopted for the purposes of assessing geotechnical effects for Resource Consent. Settlement
associated with higher volume loss can be reduced with good construction techniques, and
mitigation measures that are dependent on the contractor.

The pipeline alignment is expected to be excavated within the Tauranga Group soils SSMH11 to the
Whenuapai Village pump station. For estimating settlements, it is assumed the pipeline is in
cohesive soils.

Trenchless construction methods utilise the use of pressure balance or drillings muds to actively
support the front face and tunnel until the tunnel opening is lined with the constructed wastewater
pipe. These methods also reduce groundwater seepage into the tunnel opening limiting the
potential of groundwater drawdown. As such, groundwater drawdown and related associated
settlement during trenchless construction works is not expected to be significant, and a detailed
assessment of groundwater drawdown is not considered necessary.
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5.2.4 Settlement due to pipe hammering (Brigham Creek Road Crossing)

Settlement associated with pipe hammering is covered in our assessment of shaft excavations in
Section 6.3.

5.2.5 Combined consolidation and mechanical settlement effects

The total settlement that occurs at the ground surface is a combination of consolidation settlement
induced by groundwater drawdown and mechanically induced settlement. The mechanically induced
settlement is expected to occur quickly (within days and weeks), compared to the consolidation
settlement (within weeks to months) resulting from groundwater drawdown; however, the
combination of effects has considered the long term, full occurrence of both types of settlement
over a construction period of two years. The method adopted to combine the settlements is the
addition of the two calculated amounts at a set horizontal distance and is therefore towards the
upper bound of credible settlements. We have undertaken our assessment until settlements have
reduce to 5 mm.

5.3 Settlement tolerances and zone of influence

5.3.1 General

The project infrastructure construction has the potential to induce vertical and lateral ground
movements that can affect the condition of structures and infrastructure within the zone of
influence. For purpose of this assessment, we have considered the zone of influence as the area
where total ground settlements associated with the project may be equal to or greater than 5 mm.
We have not undertaken an assessment where total ground settlements reduce to less than 5 mm
as this level of ground deformation is considered negligible within the context of the receiving
environment and within the natural seasonal fluctuation of ground movement.

Settlement guidelines are presented below for the potentially affected structures.

5.3.2 Buildings

The proposed works will be constructed near existing structures, principally private dwellings. In
general, a building structure’s tolerance to total and differential settlement depends upon the
materials used in construction as well as type of foundation system adopted (shallow versus piled),
the quality of the structure, and the existing condition of the structure.

The limiting values of total settlement and angular distortion along with damage classification as
presented in CIRIA PR30 1996 have been used as guidance for assessment of potential effects on
buildings. In addition, the New Zealand Building Code states that designers should limit the probable
maximum differential settlement of a building to 1V:240H (25 mm over a 6 m horizontal distance)
under serviceability limit state loading, or total settlement to 50 mm unless the structure is
specifically designed to resist damage under a greater settlement. While the NZ Building Code
applies to these structures, the residential house dwellings are likely to have been designed using
acceptable solutions outlined in NZS 3604, which is appropriate for ground with movements less
than 25 mm. The ground deformation limits outlined in NZS 3604 are approximately equivalent to
Risk Category 2 in CIRIA PR30.

A site walkover was undertaken to assess the existing structures along the proposed gravity main
and rising main alignments and at the pump station site. In general, buildings along the proposed
alignment comprises one and two storey timber framed homes, and are likely supported on shallow
timber piles, pad footings or strip footings. Cladding was observed to typically comprise timber
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weather boards or metal sheet cladding. We assess these buildings are likely to have some tolerance
to ground settlement.

It is important to note that the values presented in the New Zealand Building Code are total amounts
of movement over the life of a building. The buildings in the vicinity of the project are existing, with
unknown histories; and therefore, may have already been subjected to some movement. To account
for historical movement, buildings that are subjected to less than 5 mm vertical settlement and
differential settlement slopes no greater than 1:1000, have been assessed to have a negligible risk to
damage and would not need to be further assessed.

For the purposes of this assessment, the settlement criteria in Table 5.1 (which is generally based on
the Burland (1995), and Mair et al (1996) classification) has been adopted for our assessment:

Table 5.1: Settlement criteria for properties and buildings

Risk Maximum | Maximum Description of risk General
Category settlement | differential Category
of building | settlement
(mm)
0 - - Negligible: superficial damage unlikely Aesthetic
1 <10 <1in 500 Very Slight: Fine cracks easily treated during Damage

normal redecoration. Perhaps isolated slight
fracture in building. Cracks in exterior visible
upon close inspection. Typical crack widths up

to Imm.
2 10to 50 1in 500to 1 | Slight: Cracks easily filled. Redecoration
in 200 probably required. Several slight fractures inside

building. Exterior cracks visible, some repainting
may be required for weather-tightness. Doors
and windows may stick slightly. Typical crack
widths up to 5 mm.

3 50-75 1in 200to 1 | Moderate: Cracks may require cutting out and Serviceability
in 50 patching. Recurrent cracks can be masked by Damage
suitable linings. Brick pointing and possible
replacement of a small amount of exterior
brickwork may be required. Doors and windows
sticking. Utility services may be interrupted.
Weather tightness often impaired. Typical crack
widths are 5 to 15 mm or several greater than 3

mm
4 >75 1in 200to 1 | Severe: Extensive repair involving removal and
in 50 replacement of walls especially over door and

windows required. Window and door frames
distorted. Floor slopes noticeably. Walls lean or
bulge noticeably. Some loss of bearing in
beams. Utility services disrupted. Typical crack
widths are 15 to 25 mm but also depend on the
number of cracks.
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Risk Maximum | Maximum Description of risk General
Category settlement | differential Category
of building | settlement
(mm)
5 >75 >1in 50 Major repair required involving partial or Structural
complete reconstruction. Beams lose bearing Damage

walls lean badly and required shoring. Windows
broken by distortion. Danger of instability.
Typical crack widths are greater than 25 mm but
depend on the number of cracks

5.3.3 Underground services

Published literature!’ indicates that the maximum differential settlement for cast iron pipes and
brittle services with a diameter of 200 mm or greater is in the order of 1:250. Most of the major
services near the proposed works (summarised in Table 3.1) appear to be more flexible materials
such as concrete pipe, polyethylene pipes, electrical cables etc. Services running perpendicular to
the excavation works are considered to be at the highest risk of damage. In general, where a service
is parallel to the excavation works, it may experience horizontal displacement associated with
ground loss at the excavation face, as well as similar total settlement but with a gentler settlement
slope, i.e. differential settlement.

Settlement tolerance of a service will be dependent on the condition of the current asset and its
tolerance to deformation. An allowable differential ground settlement of 1:500 has been
conservatively adopted for the services along the proposed excavation works to assess the potential
for adverse effects.

6 Geotechnical and groundwater effects assessment results

6.1 General

This section presents the general range of geotechnical effects that we have estimated that could
occur from the project’s construction activities for the:

° Pump station,

. Gravity main (Brigham Crossing, pipeline trenching and manhole construction);
. Sinton Stream culvert sheets piles, and

. Rising main chambers.

As discussed previously, the rising main pipeline works other than the rising main chambers are
understood to meet the permitted activity criteria (refer AEE) and as such have not been assessed
in this section.

The estimated total ground settlements (where assessed) are presented as settlement contours on
the project site plan presented in Appendix A.

17.0’Rourke, T D, and C H Trautmann. 1982. Buried pipeline response to tunnel ground movements. In Europipe 82 Conf.,
Basel, Switzerland, paper 1.
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6.2 Pump station

6.2.1 Groundwater drawdown

The following section presents the assessed groundwater drawdown behind the sheet pile retention
system extending back into the wetland area. Results of our analysis are presented for a dewatering

period of 30, 60 and 180 days. No recharge has been allowed for using groundwater that is pumped
out of the excavation.

Groundwater Drawdown from the edge of the excavation
Distance North from Edge of Excavation (m)
0 20 40 60 80 100 120
0
0.5
3 ——30days
g 1 ——90 days
O
< 180 days
%
c 15
©
<
(&)
2
2.5

6.2.2 Groundwater drawdown induced settlements

We have undertaken an assessment for the pump station and storage tank excavations assuming a
retention system that provides seepage cut off (i.e. sheet piles) and that will be required to support
the face of the excavation and limit groundwater drawdown to within limits expected to not cause
damage to surrounding structures, underground services and Brigham Creek Road. Retention
providing seepage cut-off should be embedded sufficiently deep (preliminary assessments indicate
2.5 m) below the base of the excavation to restrict groundwater seepage and drawdown.

A summary of the results of the groundwater drawdown assessment is presented in Appendix D.
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Table 6.1: Groundwater drawdown assessment summary results — pump station

Maximum
. Maximum groundwater Approximate
Excavation .
Excavation details support groundwater ' drawdown ' maximum extent
type drawdown behind settlement behind of groundwater
retained cut face (m) retained cut face drawdown (m)?
(mm)
20 m wide with an
excavation level of
0.5 mRI.' with an over Brace(.:l 2.2 (180 days) 10 mm 100 m
excavation of 0.6 m sheet pile
from the tank invert
level.
Notes:

1. Approximate extent where groundwater drawdown is calculated to be less than 0.5 m.

2. The results from the pump station are intended to be used for both the pump station and wet well excavation. The
pump station has both a bigger width and depth of excavation.

6.2.3 Mechanically induced settlement due to excavation

The following section presents the assessed mechanically induced settlements at the proposed
pump station open excavations. Our analysis has assessed the performance of laterally braced
retention systems such as sheet piles with deadman anchors. Table 6.2 presents the assessed
settlements for the pump station excavations.

Table 6.2: Maximum estimated vertical ground settlement due to mechanical settlement at the
proposed pump station

Location Excavation depth (m) Maximum estimated vertical
ground settlement due to
excavation deformation (mm)

Wet wells? 9.5 9
Emergency storage tanks? 6.4 6
Notes:

1. For the wet wells, lateral bracing has been used in our assessment
2. For the storage tanks, lateral bracing has been used in our assessment

The WALLAP outputs are provided in Appendix E.

6.2.4 Combined mechanical and groundwater drawdown settlements

The combined effect from both mechanical induced settlement and groundwater drawdown
induced settlement for the pump station is presented in Table 6.3 below and graphically in Figure
6.1The settlement does not decrease at a steady rate with distance from the excavation due to the
increasing thickness of Tauranga Group Alluvium (refer to 4.3.1) to the north and east of the pump
station.
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Table 6.3 Maximum estimated vertical ground settlement due to excavation at the proposed
pump station

Location Excavation depth (m) Maximum total estimated
vertical ground settlement (mm)

Wet wells 9.5 13 (180 days)

Emergency storage tanks 6.4 12 (180 days)

Section 1, wet well - Vertical settlement

Distance away from wall (m)
0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115

: —

10

12

Vertical ground settlement (mm)

14

—@— Mechanical induced settlement ———Edge of Brigham Creek road
Wetland 10m offset Groundwater induced settlement

—@— Total Vertical Settlement ——— 18 Brigham Creek Dwelling

Figure 6.1: Total vertical settlement at wet well.

6.3 Gravity Main
6.3.1 Brigham Creek Road trenchless crossing

6.3.1.1 Groundwater drawdown induced settlements

We have undertaken an assessment for the Brigham Creek Road crossing adopting a shaft
excavation retention system that provides seepage cut off (i.e. sheet piles) to limit groundwater
drawdown to within limits expected to not cause damage to surrounding structures. Retention
providing seepage cut-off should be embedded sufficiently deep below the base of the excavation to
restrict groundwater seepage and drawdown.

A summary of the results of the groundwater drawdown assessment is presented in Table 6.4.
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Table 6.4: Groundwater drawdown assessment summary results — Brigham Creek Road crossing
shafts
Maximum Maximum Appro.mmate
. groundwater maximum
Excavation groundwater
. . drawdown extent of
Shaft Excavation details support drawdown
. R settlement groundwater
type behind retained . .
behind retained | drawdown (m)
cut face (m) 1
cut face (mm)
Drive 21 m wide with an 8.5m long
shaft excavation level of braced
(SSMH-3) 5.5 mRL including sh_eet Qlles 1.0 7 90
. with min 4
an over excavation m
f5.5 mRL.

° m embedment
Reception 10 m wide with an 8.0 mlong
shaft excavation level of braced
SSMH-4 i
( )| 6.omRLincluding | SheetPiles 0.7 8 50

. with min 4
an over excavation m
of 1.0 m.
embedment

Notes: 1. Approximate extent where groundwater drawdown is calculated to be less than 0.5 m.

6.3.1.2 Maechanically induced settlement due to excavation

Table 6.5 presents the maximum expected mechanically induced settlements at the proposed open
excavations for the driver and receiver shafts for the Brigham Creek Road crossing. Our analysis has
assessed the performance of laterally braced retention systems such as sheet piles with deadman
anchors. Table 6.5 presents the expected settlements for the Brigham Creek Road shaft excavations.

Table 6.5 Maximum estimated vertical ground settlement due to mechanical settlement

Location

Excavation depth (m)

Maximum estimated vertical
ground settlement due to
excavation deformation (mm)

Driver shaft!

4.5

19.5

Receiver sha

ft2

4.0

16.5

Notes:

1. For the driver shaft, lateral bracing has been used in our assessment

2. For the receiver shaft, lateral bracing has been used in our assessment

The WALLAP outputs are provided in Appendix E.

6.3.1.3 Combined mechanical and groundwater drawdown settlements

The combined effect from both mechanical induced settlement and groundwater drawdown
induced settlement for the Brigham Creek Road crossing is presented in Table 6.6 below and
graphically in Figure 6.2 and Figure 6.3.
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Table 6.6 Maximum estimated vertical ground settlement due to excavation at the proposed
Brigham Creek Road Crossing

Location Excavation depth (m) Maximum total estimated
vertical ground settlement (mm)

Driver shaft 45 23 (180 days)

Receiver shaft 4.0 23 (180 days)

Brigham Creek Road - Receiver shaft- Vertical settlement

Distance away from wall (m)
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25

—&— Mechanical induced settlement —— Edge of greenhouse (plastic wraped), 18 Brigham Creek Road

——— Edge of dwelling, 18 Brigham Creek Road —— Underground services 1

Underground services 2 Underground services 3
—@—Total Vertical Settlement —&— Groudwater induced settlement

Figure 6.2: Total vertical settlement for the Brigham Creek Road receiver shaft
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Brigham Creek Road crossing - Drive shaft - Vertical settlement

Distance away from wall (m)
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0
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2
g —@— Mechanical induced settlement Underground services 1
>

—@— Groundwater induced settlement (180 days)

Underground services 2

Edge of glasshouse, 18 Brigham Creek Road

Underground services 3

—@— Total Vertical Settlement

Figure 6.3: Total vertical settlement for the Brigham Creek Road drive shaft

6.3.2 Manhole SSMH11

Edge of dwelling, 18 Brigham Creek Road

We have undertaken groundwater drawdown and ground surface settlement analysis for SSMH11.
The excavation at SSMH11 is expected to result in the greatest groundwater drawdown and ground
settlement effect along the gravity main to the north of Brigham Creek Road due its depth of
construction and surrounding ground conditions. We assess that the results from SSMH11 can be
conservatively applied to SSMH5 through to SSMH10.

6.3.2.1 Groundwater drawdown induced settlements

A summary of the results of the groundwater drawdown assessment for SSMH11 is presented in

Table 6.7.
Table 6.7: Groundwater drawdown assessment summary results — trenched excavations
. Maximum
Maximum
. groundwater
X Excavation groundwater .
. Excavation . drawdown Radius of
Location R support drawdown behind . 1
details tvoe retained cut face settlement influence (m)
P (m) behind retained
cut face (mm)
Gravity main 5.1 mbgl (2.5 Sheet pile
—SSMH11 - m below .
with 1 m 0.7 11 20
40,42 and 44 groundwater
. embedment
Tamiro Road level)
Notes: 1. Radius of influence assessed using CIRIA R113
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6.3.2.2 Maechanically induced settlement due to excavation

The maximum expected mechanically induced settlements assessed at SSMH11 are presented in
Table 6.8, respectively.

Table 6.8: Estimates of expected mechanically induced settlements along the proposed gravity
main

Location Excavation depth from existing Maximum estimated vertical
ground level (m) ground settlement due to
excavation deformation (mm)

Gravity main — SSMH11 - 40, 42, 5.1 18 (steady state condition)
44 and 46 Tamiro Road

The WALLAP outputs are provided in Appendix E.

6.3.2.3 Combined mechanical and groundwater drawdown settlements

The combined effect from both mechanical induced settlement and groundwater drawdown
induced settlement for SSMH11 is presented in Table 6.9 below.

Table 6.9 Maximum estimated vertical ground settlement due to excavation at SSMH11

Location Maximum estimated Maximum estimated Total estimated
vertical ground vertical ground vertical ground
settlement due to settlement due to settlement (mm)
excavation deformation groundwater drawdown [zO1]
(mm) [ZO1] (mm) [ZO1]

Gravity main —SSMH11 - | 18 [10] 7 [20] 25 [20]

40, 42 and 44 Tamiro

Road

6.3.3 Construction settlement due to micro-tunnelling (SSMH11 to SSMH12)

The pipeline will be excavated within Tauranga Group, so it can be expected that the annulus will
close, either partially or entirely. Closure of the annulus reduces the effectiveness of attempting to
fill the annulus and results in ground settlement. The potential ability to achieve a fully or partially
grouted annulus is considered to be low to moderate, depending on the size of the annulus and the
ability of the bentonite to maintain the annulus prior to being replaced by grout. For the purpose of
an effects assessment, it is prudent to assume near-complete annulus closure. Adopting a 0.4 m
external diameter pipe with minimum 1 m ground cover, the assessed mechanically induced
settlement for 4% volume loss is less than 5 mm.

6.4 Rising Main

6.4.1 Sinton Stream sheet piling for culvert

The enable the construction of the Sinton Stream culvert, sheet piles shall be driven into the existing
bank to provide slope stability to enable construction. The depth of the sheet piles have not been
confirmed but are expected to be up to 5m deep. The sheet piles are expected to intersect
groundwater and result in localised diversion for the period that the sheet piles are required (up to
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12 weeks). Given the sloping terrain of the bank, the nature of the ground conditions (silt and sand
rich mixtures), and the leaky nature of the sheet piles, we assess that damming of groundwater
behind the sheets shall be localised in nature. Furthermore, any water damned behind the sheets is
ultimately expected to flow around the sheets into Sinton Stream and thus is not expected to reduce
base flows in Sinton Stream.

6.4.2 Chamber construction

An air valve chamber and connection chamber will be constructed as part of the rising main. The
chambers will require excavations approximately 3.3 m and 2.4 m deep respectively. The
excavations are expected to take up to 4 weeks to construct and backfill.

The depth of excavation for both chambers is above the lowest groundwater level recorded
(summary provided in Table 6.10). As such, groundwater drawdown effects are assessed to not be
consequential upon ground settlement or groundwater users.

Mechanical settlement effects are assessed to be limited to a horizontal zone of influence equal to
the excavation depth (3.3 m or less). As there are no structures within the zone of influence, a
detailed assessment has not been undertaken.

Table 6.10: Summary of groundwater low levels near proposed chamber excavations

Chamber Nearest Lowest groundwater level Approximate excavate depth
monitoring well required (m bgl) for chamber (m)

Air valve BHO5B 4.6 33

chamber

Connection BHO6 3.8 3.4

chamber

6.5 Assessment effects on buildings

Total and differential settlements have been assessed for existing buildings along the proposed
gravity main. Table 6.11 presents the buildings which have been assessed for potential damage
induced by ground settlement associated with the proposed works.

Tonkin & Taylor Ltd August 2022
Groundwater and Settlement Effects Report — Whenuapai Conveyance - Package 1 Job No: 1013050 v3
Beca Limited



Table 6.11: Summary of building settlements induced from construction works

Location

Horizontal distance from
nearest excavation to edge of
dwelling (m) from:

Estimated Maximum assessed
surface settlement across
building (mm)

Estimated Maximum assessed
differential settlement across
building (mm)

Assessed Settlement Risk
Category

18 Brigham Creek Road
Dwelling (Gravity main)

SSMH-5: 25
SSMH-4 Receiving shaft: 35

<7

Less than 1V:1000H

0to 1—negligible to very
slight

44 Tamiro Road
(Gravity main)

SSMH11 Drive Shaft: 25
(outside expected zone of
influence)

<5

Less than 1V:2000H

0 — negligible

42 Tamiro Road
(Gravity main)

SSMH11 Drive Shaft: 30
(outside expected zone of
influence)

<5

Less than 1V:2000H

0 — negligible

40 Tamiro Road
(Gravity main)

SSMH11 Drive Shaft: 40
(outside expected zone of
influence)

<5

Less than 1V:2000H

0 — negligible
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6.6 Assessment of effects on underground services

Underground services along Brigham Creek Road are within the zone of influence of the shaft
excavations associated with the pipe jack works. Table 6.12 presents the services which have been
assessed for potential damage induced by ground settlement associated with the proposed
excavations.

Maximum total and differential settlements are assessed to be 25 mm and 1V:600H respectively. At
this level of total and differential settlement, we assess that the risk of damage to underground
services to be low.

We recommend that the asset owners of the underground services are engaged to manage risks to
each service during detailed design to establish suitable controls.
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Table 6.12: Summary of settlements to underground services induced from construction works

18

Reception
shaft: 5

Location Estimated Estimated Qualitative Risk
Horizontal Maximum Maximum Assessment of
distance to assessed assessed Damage
edge of surface differential
services (m) settlement settlement
from: across services across service

(mm) (mm)
Group 1 low
e Fibre Optic cable -
Vodafone New Zealand Ltd,
unknown material type Pump station:
e Water pipe local — 60
Watercare Services Limited, | Gravity Main*:
315 mm polyethylene 0 23 1V:600H
e Telecommunications cable - | Drive shaft': 2
Vocus Group NZ Limited, 32 | Reception
mmP (96F) shaft!: 20
e Telecommunication cable —
Chorus New Zealand
Limited, unknown material
Underground services — group 2 | Pump station: low
e Gas line — Vector Limited, 70
MP4 100 mm polyethylene Gravity Main?:
0
. 18 1V:700H
Drive shaft:
14
Reception
shaftl: 9
Underground services — group 3 | Pump station: low
e Water pipe local — 74
Watercare Services Limited, | Gravity Main: 0
150 mm asbestos-cement Drive shaft!: 14 1V:1000H

Notes:

1. Refers to the Brigham Creek Road crossing shafts.

2. Proposed Gravity Main crosses over these servicesater effects

6.6.1 Saline intrusion

We understand that dewatering will continue for up to 6 months. Our evaluation is that the risk of
saline intrusion is low given the proposed construction methodology, the low hydraulic conductivity
of the Tauranga Formation, the use of sheet piling, excavations are expected to be above sea level

and that groundwater drawdown levels are expected to remain above sea level..

Given the relatively short pumping period and low pumping rates, while there is some limited
potential for saline intrusion, any change in groundwater quality will be restricted to the vicinity of
the works and therefore will not affect other groundwater users. After works and dewatering has
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ceased the rainfall and associated groundwater aquifer recharge across the site any potential saline
intrusion effects will be reversed.

6.6.2 Neighbouring bores

The closest recorded bore to the proposed excavation is bore ID WAT60277201, located
approximately 140 m to the northwest of the proposed SSMH-5 excavation. Drawdowns are
assessed as very small (less than 0.5 m) at distances greater than 100 m from the excavation edge.
On this basis no other piezometers are likely to be affected.

Groundwater drawdown that may occur at neighbouring bores is assessed to be temporary in nature
associated with construction excavations.

6.6.3 Neighbouring wetlands

There is a wetland located within the northern portion of the pump station site. Groundwater
drawdown curves are presented in 6.2.1. The effects of groundwater drawdown are presented in the
Ecological Impact Assessment.

We assess that base flows through the wetland are unlikely to be materially reduced as excavations
for the pump station and the Brigham Creek Road trenchless crossing are downstream of the
wetland.

6.6.4 Base flow to Sinton Stream

During construction, it is expected that groundwater pumped from excavations will be discharged
into the local stormwater network which flows into Sinton Stream. Given the proximity of the
excavations to the Sinton Steam outlet, the depth of groundwater dewatering, and general low
groundwater flows into the excavations due to the sheet pile construction, we assess that changes
to base flow will be low.

6.7 Long term effects

Ongoing long-term groundwater drawdown is considered unlikely as the completed pipeline,
manhole and pump station infrastructure should be a closed or watertight system. Groundwater
levels are expected to return back to similar levels as prior to construction.

Ground settlement associated with construction is likely to occur in a relatively short period of time.
The rate of settlement is expected to be the greatest during construction and reduce once the
excavations are complete and backfilled. Ground settlement will stop once groundwater levels
return to above their natural historic low.

Any ground settlements that does occur is considered to be non-recoverable and therefore
permanent, even when groundwater levels recover.

Backfilling of excavations should not result in long term changes in groundwater flow provided that

the backfilling of excavations is carried out in accordance with appropriate geotechnical engineering
recommendations, Watercare’s Design Principles 07, and the Auckland Council Stormwater Code of
Practice.

6.8 Monitoring programme

We recommend a groundwater and settlement monitoring programme during construction. The
requirements of the monitoring programme, including Alert and Alarm levels, will be set out in the
Groundwater and Surface Monitoring Contingency Plan (GSMCP). The plan includes groundwater
drawdown, surface settlement and building settlement monitoring.
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Baseline monitoring of ground surface settlement and building settlement points should be
undertaken for a minimum of 6 months prior to commencement of construction to establish
seasonal variability.

In addition, groundwater monitoring bores located within the boreholes BHO5A, BHO5B, BHO6,
BHO8, BH110, BH111, BH113, BH116, and BH117 (referenced in this assessment) should be
monitoring for a minimum period of 6 months prior to commencement of construction to establish
baseline levels.
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Conclusion

This Groundwater and Settlement Effects Report has been prepared by T+T to support an
Assessment of Effects on the Environment (AEE).

The estimated total ground settlements (where assessed) are presented as settlement contours on
the project site plan presented in Appendix A.

Based on our technical assessment, we conclude:

Pump Station

Ground settlement effects arising from pump station and storage tank construction on
surrounding structures is assessed to be negligible (0) to very slight risk (1) of damage.

Gravity Main

Ground settlement effects arising from the construction of the gravity main (shafts, chamber
and pipe jack) by means of open cut and/or direction drill on surrounding structures is
assessed to be negligible (0).

Ground settlement effects arising from the Brigham Creek Road pipe jack upon buried services
expected to be low.

Maximum total and differential settlements are assessed to be 25 mm and 1V:600H
respectively. At this level of total and differential settlement, we assess that the risk of
damage to underground services to be low.

Rising Main

Ground settlement and groundwater drawdown effects arising from the chamber
construction is assessed to be negligible as there are no structures or services within the zone
of influence.

Damming effects associated with the Sinton Stream sheet piling works are assessed to be
localised to the stream bank and not expected to significantly impact upon base flows into
Sinton Stream.

Groundwater

The risk of saline intrusion is assessed to be low.
The impacting upon neighbouring groundwater bores is assessed to be negligible.
Base flows through the wetland are unlikely to be materially reduced as excavations for the

pump station and the Brigham Creek Road trenchless crossing are downstream of the
wetland.

We assess that changes to base flow in Sinton Stream arising from the pump station and
Brigham Creek Road trenchless crossing will be low.

Monitoring

We recommend a groundwater and settlement monitoring programme during construction that
includes monitoring of groundwater drawdown, surface settlement and building settlement
monitoring. In addition, groundwater monitoring bores located within the boreholes BHO5A, BHO5B,
BHO6, BHO8, BH110, BH111, BH113, BH116, and BH117 (referenced in this assessment) should be
monitoring for a minimum period of 6 months prior to commencement of construction to establish
baseline levels.
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8 Applicability

This report has been prepared for the exclusive use of our Beca Limited, with respect to the
particular brief given to us and it may not be relied upon in other contexts or for any other purpose,
or by any person other than our client, without our prior written agreement.

Recommendations and opinions in this report are based on data from discrete investigation
locations. The nature and continuity of subsoil away from these locations are inferred but it must be
appreciated that actual conditions could vary from the assumed model.

Tonkin & Taylor Ltd
Environmental and Engineering Consultants

Report prepared by: Authorised for Tonkin & Taylor Ltd by:

Gt -

Eduard Mandru Tim Coote

Geotechnical Engineer Project Director

EDMA
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Appendix A  Site investigation plan and settlement
contour plans




COPYRIGHT ON THIS FIGURE IS RESERVED DO NOT SCALE FROM THIS FIGURE - IF IN DOUBT, ASK.

LEGEND
PROPERTY BOUNDARY

TONKIN + TAYLOR INVESTIGATION:

¢> BOREHOLE LOCATION
(2020)

CONE PENETRATION TEST
LOCATION (2020)

HAND AUGER LOCATION
(2020)

TONKIN + TAYLOR HISTORICAL INVESTIGATION:

$ BOREHOLE LOCATION
A

CONE PENETRATION TEST

A3 SCALE 1:7500
0.2

Exceptional thinking together www.tonkintaylor.co.nz

P/
o, 0

\\ttgroup.local\infrastructure\CAD\1014985\WorkingMateria\CAD\FIG\1014985-F1.dwg 2020-Dec-18 12:25:15 PM Plotted By: JONALD CASTRO

BH1118E
BH111A]
el
s

CPTO04

HA03

, - ¥ i . J-' fu | . y . ) 2 n,- !
: PROJECT No. 1014985 CLIENT WATERCARE SERVICES LIMITED
AERIAL PHOTO SOURCED FROM LINZ DATA SERVICE <https://data.linz.govt.nz/layer/9547-auckland-0075m-urban-aerial-photos-2017/> , LICENSED DESIGNED | CBM | Dec20 PROJECT WHENUAPAI AND REDHILLS WASTEWATER SCHEME
BY LINZ FOR RE-USE UNDER THE CREATIVE COMMONS ATTRIBUTION 4.0 NEW ZEALAND LICENCE (CC BY 4.0). ACCESSED 17/12/2020. DRAWN | JC | Dec20

PROPERTY BOUNDARY SOURCED FROM LINZ DATA SERVICE <https://data.linz.govt.nz/layer/51571-nz-parcels/> , LICENSED BY LINZ FOR RE-USE CHECKED CBM Dec.20 TITLE GEOTECHNICAL INVESTIGATION

UNDER THE CREATIVE COMMONS ATTRIBUTION 4.0 NEW ZEALAND LICENCE (CC BY 4.0). ACCESSED 17/12/2020.
SITE INVESTIGATION PLAN

APPROVED SCALE (A3) 1:7500 FIGNo.  FIGURE 1


James Robinson
Oval

James Robinson
Polygon

James Robinson
Callout
SW pond


Pt Dot B2, 2922 5690

_T+T MARK-UP WITH SURFACE GROUND SETTLEMENT CONTOURS ARISING FROM PROPOSED CONSTRUCTION WORKS

. =\ — LEGEND:
=

EXISTING LOT BOUNDARY

SS

SS

e EXISTING GROUND LEVEL
POTENTIAL SETBACK
— M — R RISING MAIN
/ /
/ ; P —p POWER SUPPLY
7z SECURITY FENCE AND WSL
// OWNED
POTENTIAL
&= // 8m SETBACK —v WATER SUPPLY
DN375/475
// NCOUNG. GRATY WETLAND BOUNDARY
? SEWER
- = WASTEWATER GRAVITY
% ~ PONR Sy B < VEHICLE CROSSING / g ST e
g ’ 3 2 OYSTER CAPITAL
g

GRAVITY SEWER (TBC)

AS PER ATCOP
. SURVEYED ELECTRICAL CABIN ORAWNG 60019
: / £\ §/ NETLAD oo e/ /
o = POTABLE. WATER \"
~ <l SUPPLY\ /

SE
g I\
; ‘N ) FARDSTAID f\ I
5926628.77 mN \ ‘ \
\ \f 1743046.10_mE /'%@%ER l ‘
=3 A FLOW I ", R — !‘l \!-“ \
— N ~ | T ’_—AHAMB'EEER ! — gy —— R —— R T Approx 5mm settlement
/ XN o= a }i/{//"-///////// ] et ‘ 1 [We! contour line
8‘9 EMERGENCYTgvg;EL&z N X g ; ' 44\‘9: i s :
/\/\@? \\ / / Approx 10mm settlement
N ¢ : \, 5E100 DN500 f— contour line
\ ) Q%i RSIG W
X S % Approx 15mm settlement
! - L — STORAGE contour line
INLET MANHOLE QA AN TANKS
\ ik S SALVE CHABER ¥ R
OYSTER N 1 @ Approx 20mm settlement
GRAVHCYAP&A:] — \ CHAMBER R f— contour line
X =
—— N\
PUMP STATION == STy A Note: settlement cont f greater th
o , ote: settlement contours of greater than
\377?54’4: = - 5mm have not been displayed where
S there are no structures
N\
ey
1:500@ A1 [T R S N S N DETAILED DESIGN
1:1000@ A3 0 5 10 15 20 25 30 35 40 45 50 m NOT FOR CONSTRUCTION
DESIGNED N p3-21 2] CAD FILE 2013646.003 DATE 14-01-2022
T —T 2| WHENUAPAI-REDHILLS WASTEWATER SERVICING PACKAGE 1 ST i S
4 |01-22 | DETALED DESIGN ISSUE SA_|MG_|orawn W bs-a1 Water care I 500 6484-6934
3 [10-21 | SAFETY IN DESIGN SA_[MK__ |owc. apProveD |ew 321 ( ) REF No.
2 |08-21 | RE-ISSUED FOR PRELIMINARY DESIGN EW |MK  JwsL DESIGN MeMT. |- - COPYRIGHT — Ths drawing. the desion WASTEWATER PUMP STAT'ON DPlSH \\\I ) — 12508591 | S—AWD32 =0E
1 _[03-21 | PRELIMINARY DESIGN ISSUE AJ _|BR WSL PROJ. LEAD |- - gofcept, remdin the exclsive - property o o
i o Y e ST s, it o e ve| OVERALL PLAN o 2013646.003 4



AutoCAD SHX Text
LOT 1 DP 51941

AutoCAD SHX Text
LOT 15 DP 53740

AutoCAD SHX Text
47247

AutoCAD SHX Text
LOT 14 DP 53740

AutoCAD SHX Text
40471

AutoCAD SHX Text
SECT 1 SO 526562

AutoCAD SHX Text
LOT 3 DP 86524

AutoCAD SHX Text
2350

AutoCAD SHX Text
LOT 2 DP 89629

AutoCAD SHX Text
32700

AutoCAD SHX Text
LOT 15 DP 53740

AutoCAD SHX Text
47247

AutoCAD SHX Text
POTENTIAL 8m SETBACK

AutoCAD SHX Text
WETLAND RIPARIAN

AutoCAD SHX Text
SURVEYED WETLAND 1418m 2

AutoCAD SHX Text
SINTON STREAM

AutoCAD SHX Text
TOTARA CREEK

AutoCAD SHX Text
ELECTRICAL CABINET / CONTAINER

AutoCAD SHX Text
GENERATOR HARDSTAND

AutoCAD SHX Text
FLOW METER CHAMBER

AutoCAD SHX Text
PE100 DN500 PN12.5 SDR13.6 RISING MAIN

AutoCAD SHX Text
DN375/475 INCOMING GRAVITY SEWER

AutoCAD SHX Text
EMERGENCY OVERFLOW TO STREAM 

AutoCAD SHX Text
INLET MANHOLE

AutoCAD SHX Text
PUMP STATION

AutoCAD SHX Text
VALVE CHAMBER

AutoCAD SHX Text
STORAGE TANKS

AutoCAD SHX Text
ELECTRICAL TRANSFORMER

AutoCAD SHX Text
POTABLE WATER SUPPLY

AutoCAD SHX Text
BRIGHAM CREEK ROAD

AutoCAD SHX Text
POWER SUPPLY

AutoCAD SHX Text
SPEDDING ROAD

AutoCAD SHX Text
OYSTER CAPITAL GRAVITY MAIN

AutoCAD SHX Text
AIR VALVE CHAMBER

AutoCAD SHX Text
VEHICLE CROSSING AS PER ATCOP DRAWING GD019

AutoCAD SHX Text
                      EXISTING LOT BOUNDARY

AutoCAD SHX Text
                      EXISTING GROUND LEVEL

AutoCAD SHX Text
                      RISING MAIN 

AutoCAD SHX Text
                      POWER SUPPLY 

AutoCAD SHX Text
%%ULEGEND:

AutoCAD SHX Text
WATER SUPPLY

AutoCAD SHX Text
CONTRACT No.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESIGNED

AutoCAD SHX Text
DES. APPROVED

AutoCAD SHX Text
DRAWN

AutoCAD SHX Text
DWG. APPROVED

AutoCAD SHX Text
WSL DESIGN MGMT.

AutoCAD SHX Text
ISSUE

AutoCAD SHX Text
DATE

AutoCAD SHX Text
AMENDMENT

AutoCAD SHX Text
BY

AutoCAD SHX Text
APPD.

AutoCAD SHX Text
WSL PROJ. LEAD

AutoCAD SHX Text
ORIGINAL SCALE A3

AutoCAD SHX Text
DWG No. 

AutoCAD SHX Text
CAD FILE 

AutoCAD SHX Text
REF No.

AutoCAD SHX Text
COPYRIGHT - This drawing, the design  - This drawing, the design - This drawing, the design  This drawing, the design This drawing, the design  drawing, the design drawing, the design  the design the design  design design concept, remain the exclusive property of  remain the exclusive property of remain the exclusive property of  the exclusive property of the exclusive property of  exclusive property of exclusive property of  property of property of  of of Watercare Services Limited and may not be  Services Limited and may not be Services Limited and may not be  Limited and may not be Limited and may not be  and may not be and may not be  may not be may not be  not be not be  be be used without approval. Copyright reserved.

AutoCAD SHX Text
ISSUE

AutoCAD SHX Text
T1.25

AutoCAD SHX Text
T1.75

AutoCAD SHX Text
T3.5

AutoCAD SHX Text
D1.75

AutoCAD SHX Text
D1.25

AutoCAD SHX Text
T2.5

AutoCAD SHX Text
D2.5

AutoCAD SHX Text
D3.5

AutoCAD SHX Text
CENTRE

AutoCAD SHX Text
Dimensions

AutoCAD SHX Text
Hatch

AutoCAD SHX Text
BY

AutoCAD SHX Text
DATE

AutoCAD SHX Text
WHENUAPAI-REDHILLS WASTEWATER SERVICING PACKAGE 1

AutoCAD SHX Text
WASTEWATER PUMP STATION (DPISH)

AutoCAD SHX Text
OVERALL PLAN

AutoCAD SHX Text
2013646.003

AutoCAD SHX Text
14-01-2022

AutoCAD SHX Text
1:500

AutoCAD SHX Text
6484-6934

AutoCAD SHX Text
12508391 | 3-AWD32

AutoCAD SHX Text
2013646.003

AutoCAD SHX Text
4

AutoCAD SHX Text
AJ

AutoCAD SHX Text
03-21

AutoCAD SHX Text
BR

AutoCAD SHX Text
03-21

AutoCAD SHX Text
EvV

AutoCAD SHX Text
03-21

AutoCAD SHX Text
EvV

AutoCAD SHX Text
03-21

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
1

AutoCAD SHX Text
03-21

AutoCAD SHX Text
PRELIMINARY DESIGN ISSUE

AutoCAD SHX Text
AJ

AutoCAD SHX Text
BR

AutoCAD SHX Text
2

AutoCAD SHX Text
08-21

AutoCAD SHX Text
RE-ISSUED FOR PRELIMINARY DESIGN

AutoCAD SHX Text
EvV

AutoCAD SHX Text
MK

AutoCAD SHX Text
3

AutoCAD SHX Text
10-21

AutoCAD SHX Text
SAFETY IN DESIGN

AutoCAD SHX Text
SA

AutoCAD SHX Text
MK

AutoCAD SHX Text
4

AutoCAD SHX Text
01-22

AutoCAD SHX Text
DETAILED DESIGN ISSUE

AutoCAD SHX Text
SA

AutoCAD SHX Text
MG

AutoCAD SHX Text
WETLAND BOUNDARY

AutoCAD SHX Text
STREAM

AutoCAD SHX Text
                      POTENTIAL SETBACK

AutoCAD SHX Text
SECURITY FENCE AND WSL OWNED 

AutoCAD SHX Text
WASTEWATER GRAVITY SEWER

AutoCAD SHX Text
OYSTER CAPITAL GRAVITY SEWER (TBC)

edma
Line

edma
Text Box
Approx 5mm settlement contour line

edma
Line

edma
Text Box
Approx 10mm settlement contour line

edma
Line

edma
Text Box
Approx 15mm settlement contour line

edma
Text Box
T+T MARK-UP WITH SURFACE GROUND SETTLEMENT CONTOURS ARISING FROM PROPOSED CONSTRUCTION WORKS

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Line

edma
Text Box
Approx 20mm settlement contour line

edma
Rectangle

edma
Text Box
Note: settlement contours of greater than 5mm have not been displayed where there are no structures


~ T+T MARK-UP WITH SURFACE GROUND SETTLEMENT CONTOURS ARISING FROM PROPOSED CONSTRUCTION WORKS

LEGEND
EXISTING

—— W ——W —— WATER NETWORKS
—— SS—— 5S—— WASTEWATER NETWORKS
— SW—— SW—— STORMWATER
G —¢6 GAS
EoH—— OVERHEAD POWER CABLES
T—T TELECOMMUNICATION
—— FO——FO—— TELECOM FIBRE OPTIC
PROPERTY BOUNDARY
——/——/—— FENCE
OVERLAND FLOW PATH
100—YEAR FLOOD PLAIN
PROPOSED
= WW== == = WASTEWATER GRAVITY
© SSMH WASTEWATER MANHOLE

E(OH)

Approx 5mm settlement
contour line

Approx 10mm settlement
contour line

Approx 15mm settlement
contour line

Approx 20mm settlement

f— contour line

Approx 5mm settlement
contour line if open trench
method adopted

Note: settlement contours of greater than
5mm have not been displayed where
there are no structures

==

|18 Brigham Creek Road

A
il

@z g@ '

="

O 4
W O i/‘“f“’
\/\P ‘u/‘n
e

L\

PROPQZED 475mme
WASTEWATER GRAVITY MAIN

(SSMH-1 TO SSMH—4)

$ \ \

SSMH-11 \

SSMH-9 1540mme [0 y/ \\ \

SSVH-8 | — (540mme 1) / \ 1\
1540mmg / \

\ /
T W 4
/ " AT 7
§ —
/ SSMH=10 ' —
1540mm¢
SSMH-7 §/<\ =
1540mm¢ % N
/
¥ /’_/ /‘\\/’
~i= Trenchless construction pro- _“.\///
/ = posed between SSMH-11 [~
S PROPOSED 375mm 3! and Existing SSMH 2696093
/ WASTEWATER  GRAVITY MAIN \\
/ (SSMH=4 TO EXISTING SSMH 2696093) =
S
SSMH-6 . e
1540mm¢ e 20 Brigham Creek Road to
be occupied by WSL and
& used as laydown
SSMH-5 =
1940mmo

x{/

EXISTING SSMH |—
2696093

\
\ Y
t j!

}XL* WHENUAPAI
VILLAGE PUMP STATION
\ .
\
\

Pipe hammer construction
method proposed between
SSMH-3 and SSMH-4

"=

/“//T;u / % SSMH-1 & =<
///o ¥ et T540mms [\ . g PROPOSED INTERIM
o il N\ — e o (DETAILED DESIGN )
28 A i s NOT FOR CONSTRUCTION
e="° /‘;’ e T
DESIGNED PH 12-21 _\‘1'7 CAD FILE  R0017910.002 DATE  10—-12-21
DES. APPROVED | sw 12-21 s e} WH EN UAPAl—REDHlLLS WASTEWATER SER\/lClNG H ORIGINAL SCALE A3 CONTRACT No,
DRAWN i 12-21 \\ \ ) 1:2000 6484—6934
3 [12-21 | ISSUED FOR DETAILED DESIGN J.C. DWG. APPROVED | D 12-21 watercare BRIGHAM CREEK ROAD, WHENUAPAI I REFNe- 19508391 | 3—AWD32
2 |8-21 RE-ISSUED FOR PRELIMINARY DESIGN J.C. WSL DESIGN MGMT. COPYRIGHT - This drawing, the design
1 5-21 | ISSUED FOR PRELIMINARY DESIGN JC. Wetreate Sonices Lmted and oy net b0 INTERIM SLAUGHTERHOUSE PS — WASTEWATER GRAVITY MAIN — GENERAL LAYOUT [l |7 R0O017910.004| 3
ISSUE DATE AMENDMENT BY APPD. BY DATE Jused without approval. Copyright reserved. .



edma
Polygon Line

edma
Polygon Line

edma
Line

edma
Line

edma
Line

edma
Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Callout
20 Brigham Creek Road to be occupied by WSL and used as laydown

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Polygon Line

edma
Line

edma
Rectangle

edma
Line

edma
Line

edma
Text Box
Approx 5mm settlement contour line

edma
Line

edma
Text Box
Approx 10mm settlement contour line

edma
Line

edma
Text Box
Approx 15mm settlement contour line

edma
Line

edma
Text Box
Approx 20mm settlement contour line

edma
Line

edma
Text Box
Approx 5mm settlement contour line if open trench method adopted

edma
Oval

edma
Callout
Trenchless construction proposed between SSMH-11 and Existing SSMH 2696093

edma
Oval

edma
Callout
Pipe hammer construction method proposed between SSMH-3 and SSMH-4

edma
Text Box
T+T MARK-UP WITH SURFACE GROUND SETTLEMENT CONTOURS ARISING FROM PROPOSED CONSTRUCTION WORKS

edma
Text Box
Note: settlement contours of greater than 5mm have not been displayed where there are no structures

edma
Callout
18 Brigham Creek Road 


Appendix B Site investigation data




General Log - 21/12/2020 8:13:06 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BHOSA

SHEET: 1 OF 4

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES: 5926551.90 mN

R.L. GROUND: 9.00m

DRILLED BY: Vincent
LOGGED BY: ROM
CHECKED: CBM

(NZTM2000) 1743191.10 mE R.L COLLAR:
JOB No.: 1014985.0000 ATUN: NZVD20 1S START DATE: 17/11/2020
LOCATION: Whenuapai DIRECTION: SURVE.Y' Total FINISH DATE: 18/11/2020
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
= -g £ |5|¥
=) o 2 |12 = = SR <)
2 5| 2 |38 = |= E|S oE S Ele & |2
z gl a3 |2/2 & |E Z|2/8]|%E|s . g2l & 18
© | SOIL: Classification, colour, ct / density, moisture, plasticity = S g’ 2 3 4 3l 5 bt 52 | Description 4 5 | & © a
o S g |8l = € 2|l s|8| 85 |a 2| 3|9 & |&
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation o g g o E % g & Additional Observations LTD. B4 = o
w (2]
4 o
53535 |0g0gss R 88
o | Sandy gravelly SILT, trace organics; brown & grey. 1 ‘-"":I.S 3 3 3
2 | Firm, moist, low plasticity; sand, fine to coarse, 0118@ r B » Lo
| Quartz, gravel, fine to coarse, subangular, T | = L
unweathered, Basalt & Concrete; organics, rootlets. piraic var == L S
Elelf e | T s
Silty CLAY, minor sand, trace organics; light brown gl 035m 0-35m:PID - 1 3ppm | =
mottled orange and dark brown, speckled black, e 057 T
homogeneous. Stiff, moist, high plasticity; sand, fine; v L
organics, rootlets. [ L
0.35-0.75m: CORE LOSS 00k [ o
- kPa . H [
Silty CLAY, minor sand, trace organics; light brown 0.75m: Shear Vane failed L
mottled orange & dark brown, speckled black, L L
homogeneous. Stiff, moist, high plasticity; sand, fine; L
organics, rootlets. 120%@m - N
Sandy SILT, some clay; light brown mottled orange & Elg (s L
dark brown speckled white and black, homogeneous. o plastc Jar | o
Stiff, moist, high plasticity; sand, fine. L
Silty CLAY, minor sand, trace organics; light brown 3 L
mottled orange & dark brown speckled black & white, osiaa kpa F L
homogeneous. Stiff, moist; sand, fine; organics, @ L
rootlets. oM o
Sandy SILT, trace organics; brown spotted black, Elgl|| o i
8 . e o o 11 Ci
homogeneous. Stiff, moist, low plasticity; sand, fine; o N=3 | L
organics, rootlets. A N
SILT, some sand, minor clay, trace organics; light [ o
brown mottled orange, homogeneous. Stiff, moist, 3@ [ 2.00m:PID - 0.4 L
low plasticity; sand, fine; organics, rootlets. 2.00m | oom: “ppm L
SILT, minor clay, trace organics; light green - grey, 7'52{;%; | i
speckled black. Firm to stiff, moist, low plasticity; Duplicate L
organics, fibrous. r L
2.00 - 2.17m: Grey-brown mottled brown, speckled black L L
g | o [
3 &le L L
& Ci
S t L
2 Vo
E [
> r [ £
@ o <
= Ci @
r o
SILT, trace clay; grey-brown mottled brown, speckled L S
black. Firm to stiff, moist, low plasticity. 8@ I L %
2.90m L @
1x plastic (~ L
3.0-3.5 m: Push Tube ol | € N
) r [
4@ L
= 3.00m [
5 o 1x Glass Vo
Jar 1x [N
o plastic Jar [ L
'@ Ci
3.00m T L
SILT, trace clay; grey-brown mottled brown, speckled 2okPa 1 i
black. Firm, moist, low plasticity. 0/0 3 3 3
B2 i
SILT, trace organics; brown speckled black. Firm, N=3 L
moist, low plasti_cit}/' organics, fibrous. | L
3.85m. grades light brown L
SILT, minor sand, trace organics and clay; light 5@ o o
green, speckled black. Firm, moist, medium plasticity; 400m | Vi
sand, fine; organics, fibrous. Jar 1% L
Elg | moie| L
e} e [
4.03m: Light brown mottled brown, speckled black o L L
Sandy SILT, trace organics; light brown mottled r L
brown, speckled black. Stiff, moist, low plasticity; L L
sand, fine; organics, fibrous. 04 kPa Ci
Silty SAND; green speckled black, homogeneous. :’,;SL“,Z.‘.’.?; [ L
Medium dense, moist, poorly graded; sand, fine. IS S L
SAND, minor silt; light brown speckled black. Medium 21 33 | o
dense, moist, poorly graded; sand, fine. N3_/;‘3 | -

Hole Depth
15.15m

COMMENTS:; Piezometer installed with screened interval from 8.5 - 11.5 m.

Scale 1:25

Rev.: A



BOREHOLE No.:

BHOSA

SHEET: 2 OF 4
DRILLED BY: Vincent

LOGGED BY: ROM

BOREHOLE LOG

Tonkin+Taylor

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926551.90 mN |R.L. GROUND: 9.00m

General Log - 21/12/2020 8:13:07 AM - Produced with Core-GS by GeRoc

(NZTM2000) 1743191.10 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 P START DATE: 17/11/2020
LOCATION: Whenuapai DIRECTION: DATUM:  NZvD2016 .
SURVEY: Total FINISH DATE: 18/11/2020
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
= -g £ |5|¥
=) 8 2 12T I~ = - °
o = o© Bl —~ £ 8 £ < 3 5 |2
5 L] n = % E‘ E = ﬁ 2 g E = 2 3 g s 3
® | SOIL: Classification, colour, consi / density, moisture, plasticity E S 2 2 g 4 ﬁ -g_ bt 52 | Description S 5 | & ?E a
o S g |8l = x o) s |8 |85 |g 2| 3|9 & |&
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation ['4 g g (O] ‘o §_ g & Additional Observations LTD. = = o
| n a
& o
33235 | 1208223 gggss age
: y e
4.95-5.35 m: CORE LOSS e | B
1x Glass [N
plastic Jar | L
Organic clayey SILT, trace rootlets; dark brown oo 3 3 3
speckled black. Stiff, moist, high plasticity. Organics; Ele o [
I<AR3) r 551 = 2 L
amorphous T 15 xr L
T o L
e [
[~ ® [N
— o
i = [N
o i
Lo o
0-kPa Mo B'Oiﬁ" £ 6.00m: Shear Vane failed L
L = % [
110 by o
s on | e Ci
s 58| on = o
% 6.25 - 6.45 m: CORE LOSS N=2 N
g L
5 PEAT (AMORPHOUS), minor sand; dark brown, F 6.5 L §
homogeneous. Firm to stiff, moist; sand, fine. N 2
[ o~
L &
E § r 7.0 ¥ s =
Organic SILT; dark brown speckled black. Stiff, & o oy L 7]
moist, low plasticity. Organics; amorphous [ i L
PEAT (AMORPHOUS), minor sand; dark brown. Firm L 2%
to stiff, moist; sand, fine. o e
7.50m: Very stiff 11620 | 75 L
kPa [ | -' _
on o
Elgl| | 2r L ?
Completely weathered, grey, SANDSTONE. |2 3/4 L o
Extremely Weak, (Recovered as SAND; grey. N=11 1 o © ]
Medium dense, moist, poorly graded; sand, fine). Vi b oo
F— Vi ]
L &
I : o .
8.2-9.0 m: CORE LOSS B L .
L .
- L
= 1 o =
g|® rooes) o .
A o .
5 L .
§ ] L .
[=21 [N
S a .
> o .
S 9.0 - 9.45 m: Solid Cone SPT ute [o 9'0, 9.00 - 10.50m: Re-drilled due L L
< L i to core loss L
33 o .
= 5/5 1 RN
S| sk - 1 .
N=21 | 1 L L
Solid | L .
Completely weathered, brown-grey, massive, r N *
SANDSTONE. Extremely Weak, (Recovered as o *
SAND, minor gravel; brown-grey. Medium dense, L L
moist, poorly graded; sand, fine to coarse; gravel, L .
fine to coarse, subangular, unweathered, Sandstone c .
& Siltstone). L
[ -
L .

COMMENTS:; Piezometer installed with screened interval from 8.5 - 11.5 m.

Hole Depth
15.15m

Scale 1:25 Rev.: A




General Log - 21/12/2020 8:13:07 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BHOSA

SHEET: 3 OF 4

DRILLED BY: Vincent
LOGGED BY: ROM

PROJECT: Watercare Whenuapai-Redhill Gl
JOB No.: 1014985.0000
LOCATION: Whenuapai

5926551.90 mN
1743191.10 mE

CO-ORDINATES:
(NZTM2000)
R.L. COLLAR:

DIRECTION:

ANGLE FROM HORIZ.: SURVEY: Total

-90° Station\Surveved

R.L. GROUND: 9.

DATUM: NZVD2016

00m CHECKED: CBM

START DATE: 17/11/2020
FINISH DATE: 18/11/2020

CONTRACTOR: McMillan Drilling

DESCRIPTION OF CORE

ROCK DEFECTS

SOIL: C ion, colour, cc / density, moisture, plasticity

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

GEOLOGICAL UNIT

Rock Weathering
Rock Strength
Testing
RL (
Depth (m)
Graphic Log
Defect Log
Fracture
Spacing (mm)

Sampling Method
RQD (%)

Core Recovery (%)

uw
sw
MW
HW
cw
ES
Vs
5
MS
w
w
EW
2000
600
200
60
20

Casing

Description

Fluid Loss (%)
Water Level

& Additional Observations

Installation

Core Box No

10.05 - 10.5 m: CORE LOSS

PQTT
57

Highly weathered, brown and dark grey,
CONGLOMERATE. Extremely Weak, Very weakly
cemented (Recovered as Gravelly SAND; brown &
dark grey. Medium dense, moist; sand, fine to
coarse; gravel, fine to coarse, subangular,
unweathered).

utp

414
5/5
77
N=24 r

SPT
93

Highly weathered, grey, CONGLOMERATE.
Extremely Weak, Very weakly cemented (Recovered
as GRAVEL; grey. Moist; gravel, fine to coarse,
subrounded to subangular, unweathered, Sandstone
& Siltstone).

Moderately weathered, grey, SANDSTONE.
Extremely Weak, Weakly cemented.

SAND; grey. Very dense, moist, poorly graded; sand,
fine.

PQTT
76

11.75-12.0 m: CORE LOSS

12.0 - 12.25 m: Solid cone SPT

Highly weathered, brown & grey, CONGLOMERATE.
Extremely Weak, Very weakly cemented (Recovered
as Sandy GRAVEL; brown & grey. Medium dense,
moist, poorly graded; gravel, fine to coarse,
subrounded to subangular, unweathered, Sandstone
& siltstone; sand, fine to coarse).

Albany Conglomerate

Highly weathered, grey, CONGLOMERATE.
Extremely Weak, Very weakly cemented (recovered
as GRAVEL; grey. Gravel, fine to coarse,
subrounded to subangular, unweathered, Sandstone
& Siltstone)

Moderately weathered, grey, SANDSTONE.
Extremely Weak, very weakly cemented. (Recovered
as SAND; grey. Very dense, moist, poorly graded;
sand, fine).

utp

5/21
27/23 |
N>=50

SPT
100

PQTT
56

13.5 - 13.64 m: Solid Cone SPT

15/35 |
for

"

Unweathered, grey, SANDSTONE. Extremely Weak,
Very dense, moist, poorly graded; sand, fine).

13.96 - 13.98m: Slightly weathered, grey, SILTSTONE.
Extremely Weak.
SILT; grey. Hard, moist, low plasticity.

Widely spaced fractures. (Recovered as SAND; grey.

65mm
N>=50
Solid |

SPT

PQTT
129
63

11.80m: J,60° dip, VN, CN
11.84m: J,65° dip, CN

COMMENTS:; Piezometer installed with screened interval from 8.5 - 11.5 m.

Hole Depth
15.15m

[Box3, 6.8-10.5m

Box 4, 10.5-13.2m

Scale 1:25

Rev.: A
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BHO5A

SHEET: 1 OF 3

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5926551.90 mN
(NZTM2000) 1743191.10 mE

R.L.: 9.00m
DATUM: NzZvD2016

DRILL TYPE: Track-mounted

DRILL METHOD: RC

HOLE STARTED: 17/11/2020

HOLE FINISHED: 18/11/2020

DRILLED BY: McMillan Drilling

LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 8:13:07 AM - Produced with Core-GS by GeRoc

et SO QIIE QR S5

Imnua‘oa:

wne BHOSa

vt (7 10] 12020

Ltd

Depth From: ‘O O To \‘3 O / “[AAT” Tonkin+Taylor

0.00-3.00m

wne BHOSG

B ... (7 (11 2020

rosect e U@NE DS S5

hnpg:'

-
4

3.00-6.75m

=
0| = 675 SRAT Tonkin+Taylor

Ll




General Log - 21/12/2020 8:13:08 AM - Produced with Core-GS by GeRoc

BOREHOLE No.: BHO5A

CORE PHOTOS

Tonkin+Taylor
PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926551.90 mN DRILL TYPE: Track-mounted HOLE STARTED: 17/11/2020

(NZTM2000)

R.L.
DATUM:

1743191.10 mE

9.00m
NzZvD2016

HOLE FINISHED: 18/11/2020
DRILLED BY: McMillan Drilling

LOGGED BY: ROM CHECKED: CBM

DRILL METHOD: RC
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BHO5A

SHEET: 3 OF 3

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:
(NZTM2000)

R.L.
DATUM:

5926551.90 mN
1743191.10 mE

9.00m
NzZvD2016

DRILL TYPE: Track-mounted

DRILL METHOD: RC

HOLE STARTED: 17/11/2020

HOLE FINISHED: 18/11/2020

DRILLED BY: McMillan Drilling

LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 8:13:09 AM - Produced with Core-GS by GeRoc
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SHEET: 1 OF 2
CONTRACTOR: McMillan Drilling

FINISH DATE: 18/11/2020
ROCK DEFECTS

BOREHOLE No.:
DRILLED BY: Vincent
LOGGED BY: ROM
CHECKED: CBM

START DATE: 18/11/2020

Description
& Additional Observations

(%) aoy
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b0 10840Q

R.L. COLLAR:
DATUM: NzVD2016
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General Log - 21/12/2020 8:31:50 AM - Produced with Core-GS by GeRoc

BOREHOLE No.:
Tonkin+Taylor e D v
DRILLED BY: Vincent
LOGGED BY: YCWA
PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926435.00mN |R L. GROUND: 12.60m
P (NZTM2000) 1743208.20 mE CHECKED: CBM
JOB No.: 1014985.0000 RL. COLLAR: START DATE: 19/11/2020
LOCATION: Whenuapai DIRECTION: gﬁs\i’\é\( $ZVF2016 FINISH DATE: 19/11/2020
R : Tota )
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
e 2| = 3
2 5| 2 |2 o - gl s o
2 5| £ |88 o |2 E|S £ S8 le & 2
2:) ) & = z < E = ° 2 g E = 2 g |2 © 3
® | SOIL: Classification, colour, consi / density, moisture, plasticity E ¥ 2 2 ‘g _ ﬁ g |2 52 | Description ] 5 |8 ® |2
o] . . . S| & |glzg| - |* &|g|8|&%|8 gl ° 2 |8
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation /4 g g 0] ‘o % g & Additional Observations T = = [&]
5 3|3 g
25333 |ng0gsEE ggges LY
Organic SILT; brown. Hard, moist, non-plastic. 3 3 3
3 L
3 Ci
2 1 Ci
0.30 - 0.40m: Very stiff; [Recovered from next run]. @ UTP r A L
E e TS Cii
SILT, trace sand; light brown mottled orangish brown. & e L
Stiff, moist, low plasticity; sand, fine. r 0.57 xx = 0.50m:PID- 0.1 ppm L
Lo = Ci
0.6 - 0.75 m: CORE LOSS - o
SILT, trace sand; light grey mottled orangish brown. 3 R o
Stiff, moist, low plasticity; sand, fine. | j"x = L
_ W00 1.00m: PID - 0.0 ppm
[ ) F EEd [
oY o I
o L s Ci
Clayey SILT, trace sand; light grey mottled orangish | L
brown. Firm, moist, high plasticity; sand, fine. [ =" L
—
1 L
a B L
g .36/8;(0Pa L 15Au_x : : :
G} - Ci
o o1 |« e L
2 - m |7 17 Ci
E] S| | N=3 7 e L
£ 5|¢ == o
| = [
SILT, some clay, trace organics; light grey. Firm, I ey L .
moist, medium plasticity; organics, rootlets. r 207% . e s e
= [ N
I = i
M L bS “a
Sandy SILT, trace organics; light grey mottled i :
orangish brown. Firm, moist, low plasticity; sand, fine; o b
organics, rootlets. - o8 | €
518 A A Mk
o | 3 ==
Lo S 1z
[ * :'i
SILT, some clay and sand; grey. Stiff, moist, medium i :
| | plasticity; sand, fine. Vi ]
SAND; grey. Loose, moist; sand, fine. L | o
@ 34/8 kPa L S
110 o )
1Mt i .
1M L
E|8| | N=4 L .
o= L .
L .
e [ -
3.45 - 3.55 m: CORE LOSS F 35 i &
_ | SILT; grey. stiff, moist, low plasticity. F o i L .
: i :
S| Clayey SILT; grey. Stiff, moist, high plasticity. L .
Ci .
2 £ L
) =3 L =
@ Sandy SILT; grey. Stiff, moist; sand, fine. g|e L .
S f o .
? Vo
i o .
L L
L .
Silty SAND; grey. Loose, moist; sand, fine. ®0/-kPa o .
crumble [
soils L -
mn [« L *
-l o 12 Ci
CIEARIRT o *
N=6 L -
L .
L .
COMMENTS: Piezeometer installed with screened interval from 3.5 - 5.0 m
Hole Depth
15.12m

Scale 1:25 Rev.: A



General Log - 21/12/2020 8:31:50 AM - Produced with Core-GS by GeRoc

BOREHOLE LOG
Tonkin+Taylor

BOREHOLE No.:

BHO6

SHEET: 2 OF 4
DRILLED BY: Vincent

LOGGED BY: YCWA

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926435.00 mN |R.L. GROUND: 12.60m

(NZTM2000) 1743208.20 mE
JOB No.: 1014985.0000 R.L. COLLAR:

LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016

.| SURVEY: Total
ANGLE FROM HORIZ.: -90° | station\Surveved

CHECKED: CBM

START DATE: 19/11/2020
FINISH DATE: 19/11/2020
CONTRACTOR: McMillan Drilling

DESCRIPTION OF CORE ROCK DEFECTS

SOIL: C ification, colour, i / density, moisture, plasticity

Rock Weathering
Rock Strength
Testing
RL (
Depth (m)
Graphic Log
Fracture
Spacing (mm)

Defect Log
RQD (%)

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

Sampling Method
Core Recovery (%)

GEOLOGICAL UNIT

uw
sw
MW
HW
cw
ES
Vs
5
MS
w
w
EW
2000
600
200
60
20

Description

Fluid Loss (%)
Water Level
Casing
Installation
Core Box No

& Additional Observations

[Cont.] Silty SAND; grey. Loose, moist; sand, fine.

Highly weathered, grey, SILTSTONE. Extremely
Weak. (Recovered as SILT, trace sand; grey. Very
Stiff, moist; sand, fine.).

Highly weathered, grey, SILTSTONE. Extremely
Weak. (Recovered as Sandy SILT; grey. Very Stiff,
moist, non-plastic; sand, fine).

5.5

PQTT
100

Highly weathered, grey, SANDSTONE. Extremely @ 0/-kPa
Weak. (Recovered as SAND; grey. Loose, moist; ggill';'b'e
sand, fine).

12
113
2/3
N=9

SPT
100

6.45 - 6.6 m: CORE LOSE

Highly weathered, grey, SILTSTONE. Extremely
Weak. (Recovered as Sandy SILT; grey. Hard, moist,
non-plastic; sand, fine).

6.90 - 6.95m: Silty SAND; grey. Loosely packed, moist; r T
sand, fine. b
6.95 - 7.17m: Very stiff.

PQTT
85

7.0

7.17 - 7.25m: Very stiff; carbonaceous.

Highly weathered, grey, SANDSTONE. Extremely

Weak. (Recovered as SAND; grey. Medium dense,

moist; sand, fine). ®0%-kPa
7.40 - 7.50m: Sandy SILT; light grey. Very stiff, moist, non- crumble
plastic; sand, fine. soils

7.50 - 7.95m: Sand, coarse. 212 ©
213
313

N=11

East Coast Bays Formation

SPT
100

7.95-8.1 m: CORE LOSS

Highly weathered, grey, SANDSTONE. Extremely
Weak. (Recovered as SAND; grey. Medium dense,
moist; sand, fine).

Highly weathered, grey, SILTSTONE. Extremely
Weak. (Recovered as Clayey SILT, minor sand; grey.
Hard, moist, high plasticity; sand, fine).

Moderately weathered, grey, SANDSTONE. <
Extremely Weak. (Recovered as SAND; grey.
Medium dense, moist; sand, fine).

PQTT
85

@ 0-kPa
9.00 - 9.20m: Sand, coarse. crumble
soils.

213

SPT
100

Moderately weathered, grey, SILTSTONE. Extremely
Weak. (Recovered as SILT, trace sand; grey. Hard, N=22
moist; sand, fine).

Moderately weathered, grey, SANDSTONE.
Extremely Weak. (Recovered as SAND; grey. Tightly ©
packed, moist; sand, fine).

9.54 - 9.57m: Highly weathered, grey, SILTSTONE.
Extremely Weak, (SILT; grey. Hard, moist, low plasticity).

81

L]
-
-
-
*
L]
L]
-
-
L
-
L]

[Box 2,2.7-5.6m

Box 3, 5.6-8.6m

COMMENTS: Piezeometer installed with screened interval from 3.5 - 5.0 m

Hole Depth
15.12m

Scale 1:25

Rev.: A



General Log - 21/12/2020 8:31:50 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BHO6

SHEET: 3 OF 4

DRILLED BY: Vincent

LOGGED BY: YCWA

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926435.00mN | R,L. GROUND: 12.60m .
(NZTM2000) 1743208.20 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 PN START DATE: 19/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: N2vD2016 FINISH DATE: 19/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
e 2 < 3
Z 5 5 |8|8 = =1 o
3 £ ¢ |82 - |8 £ c |z 5 |2
5 S0 3 5| 2 |E Z|:|88sls 282 2 |3
® | sow:c ion, colour, / density, moisture, plasticity E S 2 § g = ﬁ -E_ bt © 2 B Description S 5 | & K @
o 5 S 15| = x 2| 8|8 | L5 o 2| 3|9 & |&
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation mo g 9] o by w 3 g & Additional Observations LT:. B4 = o
3 %3 > °
33235 | 1208223 gggss age
[Cont.] Moderately weathered, grey, SANDSTONE. 3 3 3
Extremely Weak. (Recovered as SAND; grey. Tightly r I
packed, moist; sand, fine). Elo L L
S L
Moderately weathered, grey, SANDSTONE. g b L
Extremely Weak, (Recovered as SAND; grey. Dense, | L
moist; sand, medium). euP -
- INTERBEDDED WITH - ons I L
Moderately weathered, grey, SILTSTONE. Extremely 20026 L L
Weak. Fls 4 ~ L
2] L [
Moderately weathered, grey, SANDSTONE. 1(;?nrm L
Extremely Weak. (Recovered as SAND; grey. Dense, N>=50 [ [
moist; sand, medium). | o
10.81 - 11.1 m: CORE LOSS I L
Unweathered, medium grained, SANDSTONE. Very I N £
Weak, very weakly cemented. r o 2
11.21 - 11.25m: Moderately weathered, SILTSTONE. L 11.24m: BF, 0° dip,N, CN L &
Extremely Weak. - L “
Elwo | I M
11.50 - 11.57m: Unweathered, grey, SILTSTONE. Very 8 ~ L 8
Weak. F 11.44 - 11.48m:BF,0° dip, MN, | ' 11
Sands L
Unweathered, grey, medium grained, SANDSTONE. [~ L
Very Weak. t L
11.78 - 11.84m: Unweathered, grey, SILTSTONE. Very L T 11.76m: BF, 0° dip, N, CN L
Weak, Carbonaceous. k- -
11.84 - 12.00m: Unweathered, grey, medium grained, [ 11.88m: DD [
SANDSTONE. Very Weak. L | 12.01 L
12 -12.12 m: SOLID SPT £lo i25’25 E E
& for L ] L
12.12 - 12.6 m: CORE LOSS 45mm ] N
S N>=50 1 o
S Solid | 1 Vi
13 ] L
5 L
5 L ] L
g 1 o
K r 12.5j Vo
g 3 o
8| Unweathered, grey, medium grained, SANDSTONE. e L
s | Very Weak. [ r
[ - L
w 518 r 12.76 - 12.80m: BF, 0° dip, MN, | | | |
a L Sands L
12.90 - 12.93m: BF, 0° dip, MN, | | ! !
r Sands L
F 13.00 - 13.15m: BZ, 70° dip, N, | | |
13.18 - 13.26m: Unweathered, grey, SILTSTONE. Very L L
Weak. 13.18m: BF, 0° dip, VN, CN L
t 13.21m: DD o
| 13.34m: BF, 0° dip, VN, CN .
13.41m: BF, 0° dip, VN, CN N
13.5 13.65 m: SOLID SPT £ o M16m4 i
@ for < o
13.63 - 13.8 m: CORE LOSS i o
Solid | Vi
Unweathered, grey, medium grained, SANDSTONE. ) o
Very Weak. r 13.86m:DD N £
| L 2
13.80 - 13.84m: Unweathered, grey, SILTSTONE. Very L by
Weak. r 14.09m: BF, 0° dip, N, CN =
el | 14.23m: BF, 0° dip, T, CN L =
g o 14.26m: BF, 0° dip, VN, CN L
14.40 - 14.90m: medium to coaarse grained r . L
SANDSTONE 14.41m: BF, 0° dip, VN, CN L
F ey 14.57m: BF, 0° dip, T,CN Vi
| 14.64m: BF, 0° dip, T,CN L
14.90 - 15.00m: Unweathered, grey, medium to coarse r 14.79m: BF, 0° dip, T, CN L
grained, SANDSTONE. Extremely Weak, Weakly I 14.86m- BF. 0° dip, MN, CN N
cemented. : T Y .

COMMENTS: Piezeometer installed with screened interval from 3.5 - 5.0 m

Hole Depth
15.12m

Scale 1:25

Rev.: A



BOREHOLE No.:

BOREHOLE LOG BHOG

Tonkin "‘Taylor DRILLED BY: Vincent

LOGGED BY: YCWA

General Log - 21/12/2020 8:31:50 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926435.00mN | R.L. GROUND: 12.60m
P (NZTM2000) 1743208.20 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 P START DATE: 19/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016 FINISH DATE: 19/11/2020
.| SURVEY: Total :
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE - ROCK DEFECTS
= —_
% § % § § [ = 9 < o
s S|z = 3 R s
® | SOIL: Classification, colour, consi / density, moisture, plasticity = S 28 3 4 3l 5 bt 52 | Description 4 5 | & © a
o 5} <} S| e x 5} IS 15} S5 | o ® |O 17} 4
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation n% x E|l o o (O] ‘% = 8 g & Additional Observations LTD. = = 8
3 @38 s ?
53535 |0g0gss R 488
N . 21129 ] 4.94m: BF, 10° dip, N, CN L
15-15.12 m: SOLID SPT 5 oi 129 | 1 o | 14.94m:BF, 10° dip i:
15.12m: END OF INVESTIGATION ;f:’;a | ] L
Solid | 1 Vi
H
Feo L
H
i
Fs L
i
17.5] o
H
18.0] i
18.5] o
re L
H
H
F L

COMMENTS: Piezeometer installed with screened interval from 3.5 - 5.0 m

Hole Depth
15.12m

Scale 1:25 Rev.: A




BOREHOLE No.: BH06

CORE PHOTOS

Tonkin +Taylor

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000

CO-ORDINATES:

5926435.00 mN DRILL TYPE: Track-mounted HOLE STARTED: 19/11/2020

1743208.20 mE _ HOLE FINISHED: 19/11/2020

12.60m DRILL METHOD: RC DRILLED BY: McMillan Drilling

NZVD2016 LOGGED BY: YCWA CHECKED: CBM

General Log - 21/12/2020 8:31:50 AM - Produced with Core-GS by GeRoc

(014985 . whmm.oa.

b Project Not

BHob ‘—‘ u e M 2. r, 'ﬁﬁf'mk.mraymr :

e | | (11 12020

0.00-2.70m

Project No: [} 1109

e L _QlegpaJZé;
BH ..L\BM — BoxNeo: B Depth From: Wmnkin +Taylor
o 19 Tt T2020] e .

9 100 200 =500

f | 400
,J\\A\\\\\~www\V\w\‘4\4r[}\\_J_A\v

600

\J‘\L\sr\f\\\lru:w\“\

2.70-5.55m




Tonkin+Taylor

BOREHOLE No.: BH06

CORE PHOTOS

SHEET:20F 3

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai JOB No.: 1014985.0000

CO-ORDINATES:

(NZTM2000)

R.L.
DATUM:

5926435.00 mN
1743208.20 mE

12.60m
NzZvD2016

HOLE STARTED: 19/11/2020
HOLE FINISHED: 19/11/2020
DRILLED BY: McMillan Drilling

LOGGED BY: YCWA

DRILL TYPE: Track-mounted
DRILL METHOD: RC
CHECKED: CBM

General Log - 21/12/2020 8:31:50 AM - Produced with Core-GS by GeRoc

Project No: 3 /

. —rmy
!_l{ 4 Oq 855 st _M"lMﬂLQ/U )
: \&_6\ Box No: E o Fen I SS fé) 6 \ Wmnkmﬂaylor
T =

~1\I'1I/Jim-l\’¥ll\l‘Tu\\\\' s‘ym‘ ;"""’"'”“’".“‘

5.55-8.60m
f v L GHEREEE e Whernuapal W)
B gH 06 Box Nt A_ or 5 Depth From: g.‘ v | I.48| [RAT Tonkin+Taylor
|9 "1 12020] e

100 200

Lot

8.60-11.48m




General Log - 21/12/2020 8:31:50 AM - Produced with Core-GS by GeRoc

CORE PHOTOS

BOREHOLE No.: BH06

Tonkin+Taylor
PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES:  5926435.00 mN DRILL TYPE: Track-mounted HOLE STARTED: 19/11/2020

(NZTM2000) 1743208.20 mE DRILL METHOD: RC HOLE FINISHED: 19/11/2020
R.L.: 12.60m ' DRILLED BY: McMillan Drilling
DATUM: NzZVvD2016 LOGGED BY: YCWA CHECKED: CBM
C iy bl /7

Project Noz.

BH No:

e AOIGRE o
i BEL. i .

SMEC m

11 12020]

100

s M,LMMQ

Depth From: T ﬁmnkinﬁaylnr
B |

600
|

11.48-14.26m

|| Project No:_

14985~

S
i o] S S

vate: [ L1t 12020

100

o Depth From: 'ru’ ﬁTﬂnkinoTaylur

14.26-15.12m




BHO7

SHEET: 1 OF 2

BOREHOLE No.:
DRILLED BY: Vincent
LOGGED BY: YCWA

BOREHOLE LOG

in+Taylor
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BOREHOLE No.:

BOREHOLE LOG BHO7

Tonkin "‘Taylor DRILLED BY: Vincent

LOGGED BY: YCWA

General Log - 21/12/2020 8:32:53 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926205.30 mN| R,L. GROUND: 21.80m
P (NZTM2000) 1743224.80 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 PN START DATE: 20/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: - NZVD2016 FINISH DATE: 20/11/2020
.| SURVEY: Total :
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE o ROCK DEFECTS
z §1 5 |38 - .
< c £ = . =) = § T
® | SOIL: Classification, colour, consi / density, moisture, plasticity = S g’ 2 3 4 3l 5 bt 52 | Description 3 5 | & ] @
o S S S| fid x 3 g | © S5 | o % O B o
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation n% © £ o = 6 ‘% w 3 g & Additional Observations =2 = £ 8
m & 38 a o | -
]
53535 |0g0gss R 488
[Cont.] Sandy SILT; grey. Firm, moist, low plasticity; 3 3 3
sand, fine. L
5 o
£ | L
£ o
LE = [
o | SILT, some clay, minor sand; grey. Stiff, moist, low Elo e L
& | plasticity; sand, fine. 9|2 5.57 "x . N
b H
o oo [
% 1. = E
8 Lo o o
@ 93/17 kPa I :x : xl : : :
6m: END OF INVESTIGATION o] L
i
Lo ] o
it
751 o
=] i
8.0 o
8.5 N
be ] o
901 o
i
o] o

COMMENTS:

Hole Depth
6m

Scale 1:25 Rev.: A




BOREHOLE No.: BH07

CORE PHOTOS

Tonkin +Taylor

General Log - 21/12/2020 8:32:53 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926205.30 mN DRILL TYPE: Track-mounted HOLE STARTED: 20/11/2020
(NZTM2000) 1743224.80 mE DRILL METHOD: RC HOLE FINISHED: 20/11/2020
R.L. 21.80m ' DRILLED BY: McMillan Drilling
DATUM: NzVD2016 LOGGED BY: YCWA CHECKED: CBM
e QNGRS e lhe Ll -
W S N1 AT :
oo 20 11 2020] —
100 200 300 o s00 e
A O S 01 ot P W I Ve ST ) il o T

A T I

T =

2

e [OTE R ST stlhuua,am_ale
e BH O R 2

o (2O 77 12620)

0 100 ‘ S 200 “ 300 400 500 Scaleimm 600
AR | i

PSR

e

T

2.55-6.00m




General Log - 21/12/2020 8:43:34 AM - Produced with Core-GS by GeRoc

BOREHOLE No.:

BHO8

SHEET: 1 OF 3
DRILLED BY: Vincent

LOGGED BY: ROM

BOREHOLE LOG

Tonkin+Taylor

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926036.50 mN |R L. GROUND: 24.60m .
(NZTM2000) 1743457.30 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 P START DATE: 23/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NzVD2016 FINISH DATE: 23/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
[ 2| =
z 5| % |88 =
" §1 22|35 = |z 2|8 £ R
z ¢ 3 |=2|2 £ |E Z|=2 8|88 . 22128 & |g
® | SOIL: Classification, colour, consi / density, moisture, plasticity = S g’ 2 3 4 3l 5 bt 52 | Description - 5 | & © @
o g ] Bl = x o T |3 5 g o s |O] ® o
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation n% x E|l o o (O] ‘© = 8 g & Additional Observations LTD. = = 8
3 58 S
33235 | 1208223 gggss age
Sandy SILT, trace organics; brown. Firm, moist, low 3 3 3 B
plasticity; sand, fine; organics, rootlets. 031g@m r L %
< Glass | L k.
Silty sandy CLAY, trace organics; brown, orange & p‘.“ai X L N
_ | light grey mottled orange. Stiff, moist, medium ‘e | o s
i | plasticity; sand, fine; organics, rootlets. E 8 [ o25m | R
i R Y P Y
4 r i S
osom | T
Sandy SILT; brown mottled orange. Stiff, moist, low e | N
N plasticity; sand, fine. r o
Clayey sandy SILT; brown & orange mottled orange. r L
Stiff, moist, medium plasticity; sand, fine. L L
. — s@ | L
Silty CLAY, trace organics; light grey-grey mottled = ] 1.00m L
orange & brown. Stiff, moist, high plasticity; organics, 5|81 i T Lo
rootlets. T Plastc Jar | ¥
Clayey sandy SILT, trace organics; grey mottled 81/:1/:Pa I L 4
. . . . . (] £
orange. Stiff, moist, medium plasticity; sand, fine; 11 N -
organics, rootlets. Elg 12 L oo
a| 2| N=s | i
1.95 - 2.05 m: CORE LOSS 6@ I L o
2.00 e i e
Clayey sandy SILT, trace organics; grey mottled ';aﬂa?s F 155 v i =
orange. Stiff, moist, medium plasticity; sand, fine; Plastic Jar | - L IR
organics, fibrous. ] L s
Clayey SILT, minor sand, trace organics; light grey- 28 v 1= i L
brown mottled orange. Stiff, moist, medium plasticity; - Txpasic | o .
sand, fine; organics, fibrous. 5| 8| corswv | L -
[ L]
Sandy SILT, trace organics; light grey-brown mottled . N [N
orange. Firm to stiff, moist, low plasticity; sand, fine; ra L *
S| organics, fibrous. L N &
g a .
7 L
8 oo | o :
g o o .
® | SILT, minor sand, trace organics; light brown mottled Sl o .
orange, speckled black. Firm to stiff, moist, low 10 L L
plasticity; sand, fine; organics, fibrous. 1M L *
- - N m L .
SILT, minor clay and sand, trace organics; brown- & |- N=4 L .
grey spotted dark brown. Firm to stiff, moist, low [ L
plasticity; sand, fine; organics, fibrous. L L *
i .
I L *
ra L .
| L .
. o .
H L .
E L .
g 8 s@ I L
4.00m [ -
1x Glass |- : : :
Plastic Jar [N .
. . .
Sandy SILT, trace organics; brown-grey spotted dark 3 L *
brown. Firm to stiff, moist, low plasticity; sand, fine; | L -
organics, fibrous. o .
52/12 kPa [ : : : -
0/1 Lo [
1o | S L .
- Elgl | 10t i .
Sandy SILT, trace organics; grey speckled black. o |~ N=4 L
Firm to stiff, moist, low plasticity; sand, fine; organics, [ L *
fibrous. L L -
i =

COMMENTS: Piezometer installed with screened interval from 3.0 to 6.0 m

Hole Depth
10.95m

Scale 1:25 Rev.: A
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Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BHO8

SHEET: 2 OF 3
DRILLED BY: Vincent

LOGGED BY: ROM

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926036.50 mN| R,.L. GROUND: 24.60m .
(NZTM2000) 1743457.30 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 P START DATE: 23/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NzVD2016 )
SURVEY: Total FINISH DATE: 23/11/2020
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
[= 2| =
z 5| |82 =
> £l 8 5z . |- 2|2 g Slell s |2
z ¢ 3 |=2|2 £ |E Z|=2 8|88 . 22128 & |g
® | sow:c ion, colour, cc / density, moisture, plasticity = S 2 2 3 4 3l 5 bt 52 | Description - 5 | & © @
S S| & |82l F |2 2| 8|8 |85 |a | 88 8 |
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation cco g g o (O] ‘o u_g_ g & Additional Observations LTD. = = 8
3 38 i
33235 | 1208223 gggss age
SILT, minor clay, trace organics; brown-grey spotted ‘ o fE 3 3 3 W
dark brown. Firm to stiff, moist, low plasticity; 'f?‘ffs 1° = L & S
organics, fibrous. Plastio Jar | 1.5 = L w2
® [
BN L .
* L
1= o =
1 r a .
1E S5 o .
@ 1= o .
1 = [
1% " o *
B, o *
®
1% = o &
Ju * o .
- 47119 kPa [ L P
6.0 - 6.5 m: Push tube 110 ¥ .
n Vi e
- 112 o ol
2| NS o L
[N -
[ L] -
[ L]
[ - -*
SILT, minor clay, trace organics; brown-grey spotted L AT
dark brown. Firm to stiff, moist, low plasticity; 2 L
organics, fibrous. -l o L
o e [
6.80 - 6.92m: Grades to: Sandy SILT @ L
SILT, minor sand, trace organics; brown speckled L
black. Firm to stiff, moist, low plasticity; sand, fine; -
organics, fibrous. N
7.00m: Grades to: some sand Lo
I': o [
g g a
3 o L
g Sandy SILT, trace organics; light brown & brown 7.40 - 7.65m: Core disturbed 3 3 3
©| speckled black. Very loose, moist, poorly graded; g“‘eAto core drop-outand re- | | ||
s K 3 rilling Vo
S| sand, fine; organics, fibrous. ~ L
E L
P | SILT, some sand, trace organics; brown mottled light 0/0 7.65m: Core run extended to | | ||
brown speckled black. Firm, moist, low plasticity; ?ﬂ Zfrfgl‘ due to core drop outof | 11 |
sand, fine; organics, fibrous. Elg N=3 -
&S L
Sandy SILT, trace organics; light brown speckled L
black. Firm, moist, low plasticity; sand, fine; organics, L c
fibrous. L <
8.10 - 9.00m: Core disturbed [ bl
due to core drop-out and re- L o6
drilling o <
o a
Elo o
g® Lo o
Sandy SILT, trace organics; dark brown speckled 5919 kPa | L
black. Firm to stiff, moist, low plasticity; sand, fine; 11 L
organics, fibrous. 212 L
N N ) =~ 2/2 [
Sandy SILT, minor organics and clay; brown spotted AR N=8 L
black. Stiff, moist, low plasticity; sand, fine; organics, o
fibrous. N
9.35m: Grades to: No Sand L
Lo L

COMMENTS: Piezometer installed with screened interval from 3.0 to 6.0 m

Hole Depth
10.95m

Scale 1:25

Rev.: A



General Log - 21/12/2020 8:43:35 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

BOREHOLE LOG

BOREHOLE No.:

BHO8

SHEET: 3 OF 3

DRILLED BY: Vincent
LOGGED BY: ROM

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926036.50 mN |R L. GROUND: 24.60m .
(NZTM2000) 1743457.30 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 P START DATE: 23/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016 FINISH DATE: 23/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE o ROCK DEFECTS
£ £ 5 |38
5 £ ¢ |£|F =l 2 g gls
2 Bl 5 (2|8 2 |8 E|2 g|eEl. 8|38 |2
® | sow:c ion, colour, cc / density, moisture, plasticity = S 2 2 g a ﬁ -g_ bt c 2 s Description S 5 | 8
o S g Sl = © 2 g |9 uﬁi S | a o T |©
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation /4 g g 0] ‘g §_ g & Additional Observations LTD. =
w (2]
) o
33235 | 1208223 gggss 88
[CONT] Sandy SILT, minor clay and organics; brown 3 3 3
spotted black. Stiff, moist, low plasticity; sand, fine; [ I
organics, fibrous Elo o
gl|e Vi
a o [
3 i
o Vi
© [
2 133131 c
= kP
3 | Silty SAND, trace organics; light brown-grey spotted 412 z L
= | black. Loose to medium dense, moist, poorly graded; -lo gg L
sand, fine; organics, fibrous. 512 | N=10 L
10.88 - 10.93m: Decomposed wood [ Vi
10.93m: Brown spotted black L
10.95m: END OF INVESTIGATION B
H
Lo o
120] o
125] o
Lo o
13.0] i
13.5] o
H
H
re Vi

Installation
Core Box No

Box 4, 8.4-11.0m

COMMENTS: Piezometer installed with screened interval from 3.0 to 6.0 m

Hole Depth
10.95m

Scale 1:25

Rev.: A



BOREHOLE No.: BH08

CORE PHOTOS

Tonkin +Taylor

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926036.50 mN DRILL TYPE: Track-mounted HOLE STARTED: 23/11/2020
(NZTM2000) 1743457.30 mE DRILL METHOD: RG HOLE FINISHED: 23/11/2020
R.L. 24.60m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 8:43:35 AM - Produced with Core-GS by GeRoc

reieetrn [ O14985 e Whenuapar W/
BH No: gHOZ, Box No: I o vepmerom: | (e | T 2.4 SAAT Tonkin+Taylor
o[ 23 711 12020) — - ]

0.00-2.40m

o Whenuopar W/ -
Depth From: 2 - ['_ To 5 Z ?u? Tonkin+Taylor

100

2.40-5.20m




Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH08

SHEET:20F 2

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:
(NZTM2000)

R.L.
DATUM:

5926036.50 mN
1743457.30 mE

24.60m
NzZvD2016

DRILL TYPE: Track-mounted

DRILL METHOD: RC

HOLE STARTED: 23/11/2020

HOLE FINISHED: 23/11/2020

DRILLED BY: McMillan Drilling

LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 8:43:36 AM - Produced with Core-GS by GeRoc

BH No:

Date:

Project No:

s Whenuapar Wl
3 of Dopth From: 5. 2w 835 SAAT Tonkin+Taylor

5.20-8.35m

roectro [ O 14985

BH No:

Date:

f

s Whenuapa W/
Box No: L'— or A Dopth From: 835 To ]Oq5 SRAL Tonkin+Taylor

e
e

8.35-10.95m




BOREHOLE No.:

BH110

SHEET: 1 OF 4
DRILLED BY: Mackenzie, Vincent

LOGGED BY: YCWA

BOREHOLE LOG

Tonkin+Taylor

General Log - 21/12/2020 8:45:30 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926611.70 mN |R.L. GROUND: 9.60m X
(NZTM2000) 1743051.90 mE RL COLLAR CHECKED: CBM
JOB No.: 1014985.0000 L. :
START DATE: 13/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016 .
SURVEY: Total FINISH DATE: 16/11/2020
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
% -g s 9|8
5 2 2 12| o = | 3 )
_ = o T ~ 1| S £ < [ 5 |2
z S| & (2|8 2 |E S| |9|LE|L 21812 5 |3
® | SOIL: Classification, colour, consi / density, moisture, plasticity E ¥ 2 § g _ ﬁ g |2 g2 B Description ] 5 |8 ® |2
o S g |8l = € 2|l s|8| 85 |a 2| 3|9 & |&
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation 4 g g G} ‘g & g & Additional Observations |.T3. = = o
w (2]
o] o
53225 | ng02siE ggges EERS
SILT, trace rootlets; brown. Stiff, moist, non-plastic. {25 o
et o
i) 0.10m 1 Ak L
2 I I w L
a a
e TS L
SILT, trace sand; light brown mottled orangish brown. i = L
Stiff to very stiff, moist, low plasticity; sand, fine. 2@ | 0.5 "x * 0.50m: PID- 0.6 ppm L
0.50m 1.7« .50m: PID - 0. L
0.50 - 0.80m: Trace rootlets. ] F o 17 = L
"o [
5|8 - N
o 8 [
Silty CLAY; light brown motled orangish brown. Very 0. 80@m c
stiff, moist, high plasticity. 3@ [ T L
0.90m 1 L
0.80 - 0.90m: Trace rootlets. e 1.00m:PID - 0.3 ppm L
L — Vi
g i o
o 1 25m r 1 H [
o A [
2 i — o
g . 153/59 I [
5 1.50 - 2.45m: Light brown. KPayq [ 157= L
© 1 i
& 2n | Lo ] i
3/2 ® 1 Ci
Bl i — o
7] © 1% [
’ I o
] Vi
e | 207x L
H 1| Vi
E = H ;
o L pis
] 230m o S
L 3
Silty SAND; light brown mottled orangish brown. sereiPal L @
Loosely packed, saturated; sand, fine. L L
~ [N
Sandy SILT; grey. Tightly packed, moist; sand, fine. g S L l§
€| S
6@ o -
2.90m Vi
0/- kPa i
bl r [
3.1-3.5m: PUSH TUBE e N
o Push ] L
Blgf e N
: H
© ; - — 510 L
€ | Sandy SILT; grey. Hard, moist, non-plastic; sand, [
2| fine. 18AT - L
& Elg 18 L
& * |- for [
5 65mm L
§ N>=50 [ L
% 3.87 - 4.0 m: CORE LOSS L
i @ i
- Moderately weathered, grey, SANDSTONE. 4.0(0@m c
Extremely weak. (Recovered as SAND, grey. Very e r L S
dense, moist; sand fine) Gle ~ L A&
o [ N
B
@ UTP L : : :
Moderately weathered, grey, SILTSTONE. Extremely 6/25 Lo
weak. (Recovered as Sandy SILT, grey. hard, moist, Yo 2%3;0 o o Lo
low plasticity; sand fine) @ 45mm T J L
N>=50 « — Vo
4.77 - 4.87 m: CORE LOSS Solid [ i L
o L

COMMENTS: Piezometer installed with screened interval from 8.0 - 11.0 m

Hole Depth
15.11m

Scale 1:25 Rev.: A




General Log - 21/12/2020 8:45:31 AM - Produced with Core-GS by GeRoc

BOREHOLE No.:
H SHEET: 2 OF 4
Tonkin+Taylor _ Y
DRILLED BY: Mackenzie, Vincent
LOGGED BY: YCWA
PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926611.70mN| R L. GROUND: 9.60m
P (NZTM2000) 1743051.90 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 T START DATE: 13/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NzVD2016 FINISH DATE: 16/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
[= 2| = =
z 5| |82 =
> £ 5 |5z - |- 2|8 £ gle| | 5 2
z ¢ 3 |=2|2 £ |E Z|=2 8|88 . 22128 & |g
© | SOIL: Classification, colour, i / density, moisture, plasticity = S 2 2 3 4 Bl § bt 52 | Description a 5 | % © a
o S g |alx = € 2 g |%| L5 g 2| 3|9 & |&
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation mo E|l o 0] ‘© - I g & Additional Observations LT:. = = [&]
3 513 ol
53225 | ng02siE ggges EERS
Moderately weathered, grey, fine, SANDSTONE. 3 3 3
Extremely Weak. (Recovered as SAND; grey. Tightly r I
packed, moist; sand, fine) L e 5.16m: DD o
Moderately weathered, grey, SILTSTONE. Very | || || || 5.32m: BF, 0° dip, N, CN L
Weak. £ e 5.40m: BF, 0° dip, N, CN Lo
oS r q 8 |5.44m: DD Lo
Moderately weathered, grey, fine SANDSTONE. T L
Extremely weak_. (Recovered as Silty SAND, grey. Fa 5.59m: DD L
Very dense, moist; sand fine) | -
[ 5.90m: DD c
Slightly weathered, grey, SANDSTONE. Extremely . 1025 | ] L
weak, very weakly cemented. (Recovered as Silty &|e 3%15 r o L
SAND, grey. Very dense, moist; sand fine) 10mm . N
N>=50 RN
Solid [ L
[ 6.60m: BF, 0° dip, N, CN L &
£l i - o E
gl L © |6.85m:BF,0° dip, T,CN L B
6.93m: Carbonaceous o N s O
I o 3
»§_, [ 7.10-7.30m:BZ,80° dip, N,CN | | | |
£ r L -
& t L
¢ | Unweathered, grey, SANDSTONE. Very Weak. ; | L v
3 L et
@ | 75-7.63m: Solid SPT Elo M 1se > ° o *
§ n for Fa B L Lo -
O | Unweathered, grey, fine to coarse, SANDSTONE. Sfrsna L L -
& | VeryWeak. Solid | i >
L .
7.91-7.93m:BF,10° dip, N,CN| | | ' w
8.00 - 8.15m: Unweathered SILTSTONE. Very Weak. r 7.98m: BF, 0° dip, N, CN L S
F 8.07m: BF, 0° dip, VN, CN L .
8.15 - 8.3 m: CORE LOSS t 1 Vi .
1 [ Q L *
Unweathered, grey, fine to coarse, SANDSTONE. gl ~ L o
Very Weak. 8.42m: BF, 0° dip, N, CN L *
Unweathered, grey, fine, SANDSTONE. Very Weak. r Lo -
Fe L .
L 8.65 - 8.67m: BF, 0° dip, N, o .
coarse sands L #
[ 8.70m: BF, 0° dip, VN, CN L
t 8.73-8.77m:BZ,30° dip, VN, |1 1 .
CN L *
i 21 [ [ 18.82m:BF, 0° dip, MN, medium L
9.0-9.18 m: SOLID SPT Elo M 2| ] o | grained sands N .
7 for ] | |8.86m:BF,0° dip, VN,CN o *
Unweathered, grey, fine, SANDSTONE. Very Weak. 25mm ¢ I 8.91m: BF, 0° dip, VN, CN L =
N>=50 | 1 8.94m: BF, 0° dip, VN, CN [ *
Solid ] 9.23m: DD L &
9.30 - 9.40m: Unweathered SILTSTONE. Very Weak. L 9.36m: BF, 10° dip, VN, CN Lo * ‘oz
L 9.42m: BF, 0° dip, VN, CN L -
L * |3
<~ Vo @
o 0 . RN —
9.61m: BF, 10° dip, VN, CN Vo -
, o .
r 9.77m: BF, 0° dip, VN, CN o .
. . L L .
9.90 - 9.97m: Unweathered SILTSTONE. Very Weak. 9.90m: BF, 0° dip, VN, CN L .
COMMENTS: Piezometer installed with screened interval from 8.0 - 11.0 m )
Hole Depth
15.11m

Scale 1:25 Rev.: A



General Log - 21/12/2020 8:45:31 AM - Produced with Core-GS by GeRoc

BOREHOLE LOG
Tonkin+Taylor

BOREHOLE No.:

BH110

SHEET: 3 OF 4
DRILLED BY: Mackenzie, Vincent

LOGGED BY: YCWA

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926611.70 mN |R.L. GROUND: 9.60m .
(NZTM2000) 1743051.90 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 T START DATE: 13/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016 .
SURVEY: Total FINISH DATE: 16/11/2020
. o .
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE o ROCK DEFECTS
2 £ s |52 -
2 £ 8 8|5 o |- |2 £ €lz| | 5 |2
2 gl a8 2|2 £ |E Z|2(8|88 < . 81318 5 |3
® | SOIL: Classification, colour, i / density, moisture, plasticity =~ S g’ 3 3 a 3| § bt © 2 s Description S 5 | % ?g a
9 . ) ' g & |5l = |E g|8|8|8% o 2| 218 2 |¢
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation /4 g g 0] ‘o % g & Additional Observations LT:. = = [&]
3 313 .
53225 | ng02siE ggges EERS
Unweathered, grey, medium to coarse, 3 3 3 *
SANDSTONE. Very Weak, Weakly cemented. r L b
| 10.13m: BF, 0° dip, VN, CN N .
E 8 : 3 |10.22m: BF, 0° dip, N, CN L .
o r P [
Unweathered, grey, SILTSTONE. Very Weak. 1 10.30m: BF, 0° dip, VN, CN Ci .
F 1 10.37m: BF, 0° dip, VN, CN L .
& o [™ 2080 [ 10.5] . L *
for o 1 — L .
35mm | ' L
Unweathered, grey, fine, SANDSTONE. Very Weak. N>=50 | L *
Solid | 10.74 - 10.77m: BF, 30° dip,N, | | | | *
CN L .
e r 10.84m: BF, 0° dip, N, CN Ci .
o . . [
5|8 L 1ok  |10.94m: DD i =
L [ L
11.09m: DD c 2, O
, | Ci A
11.22 - 11.23m: Unweathered SILTSTONE. Very Weak. 11.22m: BF, 0° dip, VN, CN L . . .
11.35 - 11.53m: SANDSTONE grades fine to medium 11.29m: BF, 0° dip, VN, CN v e .
grained t +—— 11.36m: BF, 20° dip, VN, CN L -
[ - -*
P15 L T
L 1153 - 11.57m: BF, 0° dip, MN, | | 15
Elo ' Sands L c
o= r o ™ 11,65 - 11.73m: BZ, VN, CN Lo @
11.85 - 11.95m: Unweathered SILTSTONE. Very Weak 11.79m: BF, 07 dip, VN, CN N 13
L 11.85m: DD L el
5 s2mg [ 1207 o L
12.0 - 12.09 m: SOILD SPT B|o g2 =] L
Unweathered, grey, fine, SANDSTONE. Very Weak. 15mm 3 3 3
5 N;;;O [ I - 12.19m: BF, 0° dip, VN, CN Lo
= L i 12.23m:DD [
€| Unweathered, grey, SILTSTONE. Very Weak. i . o g Lo
S| T1221 2 59 ivonaceous Y i 1 12.29m: BF, 10° dip, VN, CN N
® ] Ci
3 12.29 - 12.35m: Carbonaceous L 12.51 . o 4 [
D | 1263 - 12.64m: SANDSTONE interbed ] 12.48m: BF, 0° dip, VN, CN L
8|  12.69 - 12.70m: SANDSTONE interbed e 1 12.59m: BF, 0° dip, N, L
o L 4 = Sandstone gravels L
@ = 12.64m:BF, 10° dip, N, CN s
i Unweathered, grey, fine, SANDSTONE. Very Weak, § ‘g’_) r b 8 12.68m: BF, 0° dip, VN, CN L
Weakly cemented. | 12.70m: DD c
12.75m: DD L
[ 12.99m: DD L
r 13.17m: BF, 0° dip, VN, CN o
I 13.29m: BF, 0° dip, VN, CN N
13.37 - 13.46m: Unweathered SILTSTONE. Very Weak. | . c
= 32118 | (o] L
P or Lo = H
ﬁgTsna | 13.63m: BF, 10° dip, N, CN L
Solid | 13.74m: BF, 0° dip, MN, CN i £
13.77m: BF, 0° dip, N, CN L :
r 13.88m: BF, 0° dip, MN, CN o z
Unweathered, grey mottled light grey, fine to medium t L <
grained, SANDSTONE. Weak, Moderately cemented. L &
14.10m: DD c
Unweathered, grey, fine, SANDSTONE. Very Weak. - r 14.16m: BF, 0° dip, N, CN L
Elw L N . pr
14.21 - 14.22m: Unweathered SILTSTONE. Very Weak. g~ © |14.25-14.29m:BF, VN, CN Lo
14.4 - 14.75 m: CORE LOSS I o
Fo L
Unweathered, grey, SANDSTONE. Very weak t o
Unweathered, grey, SILTSTONE. Very Weak. [ i

COMMENTS: Piezometer installed with screened interval from 8.0 - 11.0 m

Hole Depth
15.11m

Scale 1:25

Rev.: A



BOREHOLE No.:

BOREHOLE LOG BHT10

Tonkin "‘Taylor DRILLED BY: Mackenzie, Vincent

LOGGED BY: YCWA

General Log - 21/12/2020 8:45:31 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926611.70 mN | R.L. GROUND: 9.60m
P (NZTM2000) 174305190 mE | o7 oo CHECKED: CBM
JOB No.: 1014985.0000 Py START DATE: 13/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NzvD2016 FINISH DATE: 16/11/2020
.| SURVEY: Total )
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE - ROCK DEFECTS
z HEREE - o
£ 5 |§ -l g £ S
® | SOIL: Classification, colour, consi / density, moisture, plasticity = S g’ 2 3 4 3l 5 bt 52 | Description - 5 | & © @
o g ] Bl = x o g | © 5 g o s |O] ® o
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation n% x E|l o o (O] ‘% - g |C & Additional Observations =2 = £ 8
o 8|8 2 & | & [
o
22225 |1g0gszz ggges 88
| | 150-15.11m: SOLID SPT b o g2y | ° i
35 L
15.11m: END OF INVESTIGATION N>:1;t1) r 1 o
Solid | 1 i
i
Fo Vi
i
165] o
e Vi
i
17.5] o
H
18.0] i
18.5] o
re Vi
H
105 H
Lo ] L

COMMENTS: Piezometer installed with screened interval from 8.0 - 11.0 m

Hole Depth
15.11m

Scale 1:25 Rev.: A
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PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926611.70 mN DRILL TYPE: Track-mounted HOLE STARTED: 13/11/2020
(NZTM2000) 1743051.90 mE DRILL METHOD: RG HOLE FINISHED: 16/11/2020
R.L. 9.60m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: YCWA CHECKED: CBM
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH110

SHEET: 2 OF 4

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:
(NZTM2000)

R.L.
DATUM:

5926611.70 mN
1743051.90 mE

9.60m
NzZvD2016

DRILL TYPE: Track-mounted

DRILL METHOD: RC

HOLE STARTED: 13/11/2020

HOLE FINISHED: 16/11/2020

DRILLED BY: McMillan Drilling

LOGGED BY: YCWA CHECKED: CBM
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH110

SHEET: 3 OF 4

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5926611.70 mN

(NZTM2000)  1743051.90 mE
RL.: 9.60m
DATUM: NZVD2016

DRILL TYPE: Track-mounted

DRILL METHOD: RC

HOLE STARTED: 13/11/2020
HOLE FINISHED: 16/11/2020
DRILLED BY: McMillan Drilling

LOGGED BY: YCWA CHECKED: CBM
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PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926611.70 mN DRILL TYPE: Track-mounted HOLE STARTED: 13/11/2020
(NZTM2000) 1743051.90 mE ORILL METHOD: RC HOLE FINISHED: 16/11/2020
R.L. 9.60m ) DRILLED BY: McMillan Drilling
DATUM: NzVD2016 LOGGED BY: YCWA CHECKED: CBM
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BOREHOLE No.:

BH111

SHEET: 1 OF 4
DRILLED BY: Vincent

LOGGED BY: YCWA

BOREHOLE LOG

Tonkin+Taylor

General Log - 21/12/2020 8:46:56 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926614.20mN | R.L. GROUND: 9.90m .
(NZTM2000) 1743088.20 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 P START DATE: 10/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: N2vD2016 FINISH DATE: 11/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE o ROCK DEFECTS
= £ s s
:Z; E 2 § z =] = ;\3 ° 2
2 5 g 3|8 o |= TS € S 20, & |2
5 L] n = z € E = © 2 g E = 2 g |2 s 3
® | SOIL: Classification, colour, consi / density, moisture, plasticity E S 2 2 g 4 ﬁ -E_ bt 52 | Description 3 5 | & ] @
o S g |8l = x o) s |8 |85 |g 2| 3|9 & |&
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation o g g o E §_ g & Additional Observations LTD. B4 = o
w (2]
& o
33235 | 1208223 gggss age
o | Clayey SILT, some organics; brown. Very stiff, moist, BH111 1 ‘-'":I.S 3 3 3
2 | high plasticity; organics, rootlets. ]Sim@g'e [ 7"’ » I
0.05m |- — L
Clayey SILT, trace sand; light brown. Stiff, moist, " == L
high plasticity; sand, fine. [ L
0.3 - 1.4 m: CORE LOSS r 1 Vi
057 o
E L
ol & 1 L
o [
Fo o
1.07 L
1 g
. s
: : s
% Clayey SILT, trace sand; light brown mottled brown. ® 7331 kPa e N -
© | Stiff, moist, high plasticity; sand, fine. m | 157 —=" L Rz
g on | == L a9
K 172 S Lo .
Tlg| | N=4 | T 8 2
|- e [ .
I | A A< i
1e = [ = o
L l— 5 L b :
o) e [ -3
Clayey SILT, minor organics, trace sand; brown. BH111 T 2.0 L
Firm, moist, high plasticity; sand, fine; organics, ]Sazmple | b N 2
rootlets. 2.0?m j Lo
]BH111 r 4 o
Sample 7 : : : i
3@ | ] L =0
2.20m 1 L g
[ =) B [ )
gl= 25(= b cina
Sandy SILT; grey mottled orangish brown. Firm, L Al o
moist, non-plastic; sand, fine. L Jd1 .
. - - BH111 i e
Silty SAND; grey. Medium dense, moist; sand, fine. ]Sample L U
4@ [~ [
uR:80m b b
213 | . L=
5/6 L » -
mn L £
F18||N=25 *H * |2
o | = L L=
: : : .E - ‘g
L L - 8
L L o 12
3.45 - 3.7 m: CORE LOSS i Al 5
5 e
E ) N BH111 [ oE -
£ | Moderately weathered, grey, fine grained, Sample o M=
'~ | SANDSTONE. Extremely Weak, (Recovered as Silty 357%@ r L -
§ SAND; grey. Medium dense, moist; sand, fine) Bm: © L "‘E *
B | 3.90-4.05m:Recovered as GRAVEL E 2 | fsamste 8 N =
o [N * -
% Moderately weathered, grey fine grained $-90m L = -
& | SANDSTONE; Extremely weak. L H .
(Recovered as fine grained SAND; grey. Dense, [
moist.) L L=
L L L=
@ 0/-kPa : : : »| -
Crumble. 1 re
Moderately weathered, grey SILTONE; Extremely L b =
weak. 6/5 o bz
(Sandy SILT; grey. Hard, moist, low plasticity; sand, I E=) 5/9 L & .
fine,) ) ) . & |2 | 1521 ° L =
4.70 - 4.72m: SILT; light brown. Moist, low plasticity. N>=50 [ L=
4.85m: 2 mm thick SILT; light brown. Solid L oo .
4.90 - 4.95m: SAND; grey. Dense, moist; sand, fine. [© L c .E -

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 3.0 - 5.0 m.

Hole Depth
18.04m

Scale 1:25 Rev.: A




BOREHOLE No.:

BH111

SHEET: 2 OF 4
DRILLED BY: Vincent

LOGGED BY: YCWA

BOREHOLE LOG

Tonkin+Taylor

General Log - 21/12/2020 8:46:57 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926614.20mN | R.L. GROUND: 9.90m .
(NZTM2000) 1743088.20 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 P START DATE: 10/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NzVD2016 FINISH DATE: 11/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
% -g £ 5|
=) 8 2 12T I~ = - °
o 5 s |35 ~ £ 8 € ] 5 |2
2 gl a3 (2|2 2 |E Z|2|8|8E s . 81318 5 |3
© | SOIL: Classification, colour, i / density, moisture, plasticity S 2|9 3 4 3l 5 bt 52 | Description 3 5 | & ] @
o 5 <] 2|8 2 x o| g |8 S5 o ° s |O] B |2
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation mo x E|l o o (O] “g = I g & Additional Observations LT:. = = 8
] @38 ol
33235 | 1208223 gggss age
4.95 - 5.05 m: CORE LOSS L
Slightly weathered, grey, fine grained SANDSTONE. L e
Very Weak. Ele P L P
5.05 - 5.15m: SAND; grey. Dense, moist; sand, fine. g © © |5.23m: BF, 10° dip, VN, CN Vo LI
5.28 - 5.32m: Slightly weathered, grey, SILTSTONE. Very 5.27 - 5.28m: BF, 0° dip, MN, L . = &
Weak. - light brown veneer L -
5.40m: Carbonaceous || L e
Unweathered, light grey, fine grained SANDSTONE. L e
Weak. c
5.56 - 6.0 m: CORE LOSS E o ] - 3 3 3 : §
i L [
L o o
< . o ﬁ
Slightly weathered, grey, fine grained SANDSTONE. 185/;255 .
Very Weak, Carbonaceous [logged after solid SPT -lo [ L
" o|o 10 o L
testing]. (2B for L
15mm o
N>=50 | a
Slightly weathered, grey, fine, SANDSTONE. Very Sotd | I | L
Weak, {Recovered as GRAVEL). L
6.42 - 6.6 m: CORE LOSS
Unweathered, grey, fine grained SANDSTONE. Very 6.60m: BF, 0° dip, N, CN 3 3 3
Weak. 6.68m: BF, 0° dip, N, CN L
6.68 - 6.72m: SILTSTONE 6.77m:BF, 0° dip, N, CN i
| L
6.90 - 6.92m: SILTSTONE 'é 3 F e @ |6.87m:BF, 0° dip,N,CN o
e 7.00m:DD
5 7.20 - 7.26m: SILTSTONE — 7 20m: DD ¥
© [
13 L
5 L o
° 7.40m: BF, 0° dip, VN, CN L
B L L
@ | Unweathered, grey, SILTSTONE. Very Weak. 8/12 o
€| - INTERBEDDED WITH - Elgl] 172 i
O | Unweathered, grey, fine, SANDSTONE. Very Weak. 2] for ° L
2 20mm L
- - N>=50 [ | L
Unweathered, grey, fine grained SANDSTONE. Very Solid | L
Weak. N L
r o g
o @
L S
e 8.15m: DD . o
L 3
[N @
8.32 - 8.33m: SILTSTONE 8.30m: BF, 0° dip, N, CN ¥
8.37 - 8.38m: SILTSTONE g S L © L
8.44 - 8.53m. SILTSTONE a 8.42m: BF, 0° dip, VN, CN L
8.53 - 8.90m: Weakly cemented SANDSTONE - 8.44m: BF, 0° dip, VN, CN L
8.49m: BF, 0° dip, VN, CN fi
8.53m: DD L
8.9-9.0 m: CORE LOSS B L
Unweathered, grey, SANDSTONE. Very Weak, - 15125 3 3 3
carbonaceous. [logged after solid SPT test]. & 8 3%15 r o L
10mm L L
9.24 - 9.45 m: CORE LOSS N>=50 | L
Solid Lo
Unweathered, grey, fine grained SANDSTONE. Very -~ 9.50m: DD Lo
Weak. L
® o
e 9.68m: DD o
9.78 - 9.80m: SILTSTONE — 9.78m: BF, 0° dip, N, CN
9.86 - 9.97m: SILTSTONE L = 9.83m:DD tn
© 9.86m: DD L

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 3.0 - 5.0 m.

Hole Depth
18.04m

Scale 1:25 Rev.: A




BOREHOLE No.:

BOREHOLE LOG BHIT

Tonkin +Tay|or DRILLED BY: Vincent

LOGGED BY: YCWA

General Log - 21/12/2020 8:46:57 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926614.20mN | R.L. GROUND: 9.90m .
(NZTM2000) 1743088.20 mE R.L COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 PN START DATE: 10/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: N2vD2016 FINISH DATE: 11/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
= -g £ |5|¥
=) o 2 2 < =) = 9 3 (o}
=z ® 2 3|5 o - £ 8§ £ < g 5 |2
z ¢ 3 |=2|2 £ |E Z|=2 8|88 . 22128 & |g
© | SOIL: Classification, colour, i / density, moisture, plasticity = S 2 2 3 4 Bl § bt 52 | Description a 5 | % © a
o] ] g |alx = x 2| 8|8 | L5 o 2| 3|9 & |&
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation mo £ 9] o by w 3 g & Additional Observations LT:. B4 = o
3 38 s ?
25333 |ng0gsEE ggges LY
[CONT] unweathered, grey, fine grained 10.02m: BF, 0° dip, VN, CN 3 3 3
SANDSTONE. Very Weak. 10.06 - 10.11m: BF, 0° dip, N, [
10.02 - 10.06m: Fine to coarse grained SANDSTONE = CG (grey silt) L
10.24 - 10.48m: Fine to coarse grained SANDSTONE o8 10.15m: DD L
o 10.21m: BF, 0° dip, N, CN L
L 10.24m: BF, 0° dip, N, CN i
10.38m: DD L
r 10. . L
10.5 - 10.63 m: Solid SPT Elo 2?(’)? 7] o |'044m:DD o
10.63 - 11.15 m: CORE LOSS oo | ] B s
Solid | 1 N
ol B
o £
Unweathered, grey, fine grained SANDSTONE. Very L b=
Weak. E 11.22m: BF, 0° dip, N, CN L 3
o @ |11.28m: BF, 0° dip, N, CN L ‘
Unweathered, grey, coarse grained SANDSTONE. gl 11 36m_ o P L M
.36m: BF, 0° dip, N, CN 5
Very Weak. L @
Unweathered, grey, fine grained SANDSTONE. Very Hggmgg L
Weak. 20m: L
: 11.59m: DD o
11.61 - 11.65m: SILTSTONE tn
11.77 - 11.82m: Coarse grained SANDSTONE 11.73m: DD L
11.77m: BF, 0° dip, N, CN L
Unweathered, grey, SILTSTONE. Very Weak. 11.82m: DD N
L 11.88m: DD o
5/14 L
= 30/20 | L
G| < for ° o
S N N 25mm r RN
2 Unweathered, grey, fine grained SANDSTONE. Very N>=50 — [
£| Weak. Solid [ L
5 L
w [
° L
§ 12.46m:DD .
% o
pet . 12.63 - 12.73m: BZ, 70° dip, nn
§ 12.74 - 12.77m: SILTSTONE VN, ON L
Elsg - o
= © |12.87m:DD o
13.14 - 13.20m: SILTSTONE 13.44m: DD
L c
H R 13.27m: DD L &
Unweathered, grey, SILTSTONE. Very Weak. L : 13.32m: BF, 0° dip, N, CN L &
1 ~ 13.42m: DD L =
F s izo/so [ 135 o | L 5
2= for L , — L
30mm Bl L
Unweathered, grey, fine grained SANDSTONE. Very N>=50 | : L
Weak. Solid | ~ 13.76m: DD N
Lo e 13.85m: DD Vi
- 14.02m: DD
Z 14.10m: DD L
14.15m: DD fr
14.26 - 14.41m: Weakly cemented Elew © Vi
g~ N o
14.41 - 14,78 m: CORE LOSS 1 o
14.5] o
Unweathered, grey, fine grained SANDSTONE. Very o
Weak. Fo ~ 14.88m: DD o

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 3.0 - 5.0 m.

Hole Depth
18.04m

Scale 1:25 Rev.: A




BOREHOLE No.:

BOREHOLE LOG BHIT

Tonkin +Tay|°r DRILLED BY: Vincent

LOGGED BY: YCWA

General Log - 21/12/2020 8:46:57 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926614.20mN | R.L. GROUND: 9.90m .
(NZTM2000) 174308820mE | o\ o ao CHECKED: CBM
JOB No.: 1014985.0000 PN START DATE: 10/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: - NZVD2016 FINISH DATE: 11/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
[= 2| = <
Z 5| % |88 =
3 £ 8 |8z o |- |8 £ S s |2
2 gl a8 2|2 £ |E Z|2(8|88 < . 81318 5 |3
® | SOIL: Classification, colour, consi / density, moisture, plasticity S 2|9 3 4 3l 5 bt 52 | Description 3 5 | & ] @
o 5 <] 2|8 2 x o| g |8 S5 o ° s |O] B |2
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation cco x g g o (O] “g u_g_ g & Additional Observations LT:. = = 8
5 3|8 i
33235 | 1208223 gggss age
[CONT] Unweathered, grey, fine grained 518 i 20130 o
SANDSTONE. Very Weak. —m for — oy
mm [
N>=50 r o
Solid Cii
r 15.27m: DD Vo
Ele | 15:35m: DD Vi
o & |15.40m: DD L
o [
15.65 - 15.75 m: CORE LOSS
Unweathered, grey, coarse grained SANDSTONE. o
Very Weak. L
15.89m: DD L
15.96m: DD RN
- Cii
|2 N o
gz © |16.13m: DD L £
8 16.22m: DD L g
g 16.28m: DD o e
£ Cii o
5 16.40m: DD L &
1;)‘ | — [N aQ
& B i 16134 o s
% D | - for | L R
3 - . 40mm r
§ 16.62 - 16.77 m: CORE LOSS N>=50 - L
@ Solid N
W | Unweathered, grey, coarse grained SANDSTONE. L
Weak. Ele © Vi
g~ © 16.93m: DD .
17.10m: DD L
Unweathered, grey, SILTSTONE. Very Weak. | |17.16m:DD i
17.25 - 17.4 m: CORE LOSS N
Unweathered, grey, fine grained SANDSTONE. Very 3 3 3
Weak. L
17.46 - 17.48m: SILTSTONE Elo < ! N
17.51 - 17.55m: SILTSTONE g © < |17.60m:BF, 0° dip, N,CN L c
17.67 - 17.86m: SILTSTONE K =
o P
- - 18.00m: SPT calibration L N
Unweathered, grey, medium grained SANDSTONE. undertaken between 10.5 - L 3
Very Weak. - , = 18.0m R
[\ 18.0 - 18.04 m: Soild SPT for o
35mm L
N>=50 1 L
18.04m: END OF INVESTIGATION Solid . L
Bouncing [ ] [
18.5) L
Fo o
1007 o
H
) o

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 3.0 - 5.0 m.

Hole Depth
18.04m

Scale 1:25 Rev.: A
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PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926614.20 mN DRILL TYPE: Track-mounted HOLE STARTED: 10/11/2020
(NZTM2000) 1743088.20 mE DRILL METHOD: RC HOLE FINISHED: 11/11/2020
R.L. 9.90m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: YCWA CHECKED: CBM
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BOREHOLE No.: BH111
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PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES:  5926614.20 mN DRILL TYPE: Track-mounted HOLE STARTED: 10/11/2020
(NZTM2000) 1743088.20 mE DRILL METHOD: RC HOLE FINISHED: 11/11/2020
R.L. 9.90m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: YCWA CHECKED: CBM
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Tonkin +Tay|or

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926614.20 mN DRILL TYPE: Track-mounted HOLE STARTED: 10/11/2020
(NZTM2000) 1743088.20 mE DRILL METHOD: RC HOLE FINISHED: 11/11/2020
R.L. 9.90m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: YCWA CHECKED: CBM
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BOREHOLE No.: BH111

CORE PHOTOS

L]
Tonkin+Taylor
PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES:  5926614.20 mN DRILL TYPE: Track-mounted HOLE STARTED: 10/11/2020
(NZTM2000) 1743088.20 mE DRILL METHOD: RC HOLE FINISHED: 11/11/2020
R.L. 9.90m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: YCWA CHECKED: CBM

General Log - 21/12/2020 8:46:57 AM - Produced with Core-GS by GeRoc
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BOREHOLE No.:

BOREHOLE LOG BHITIA

Tonkin "‘Taylor DRILLED BY: Vincent

LOGGED BY: YCWA

General Log - 21/12/2020 8:48:20 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926614.20mN | R.L. GROUND: 9.90m .
(NZTM2000) 1743090.20 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 P START DATE: 12/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: N2vD2016 FINISH DATE: 12/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
5 £l g |38
5 2 2 |8z o = SR °
e T 2 ] %‘ o - £ 8§ 13 @ ¢ lol & |2
5 ) & = z < E e ° 2 gg = 2 g |2 © 3
® | SOIL: Classification, colour, consi / density, moisture, plasticity E S g’ 2 ‘g a3 -g_ bt 52 | Description S 5 | & ?E a
S . . . S| & |glg| ¢ | &g |8|2% |5 2| E° 2 |8
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation o g g o E 3 g & Additional Observations LTD. B4 = o
w (2]
& S
3235 (0202223 gggss |ge
SILT, minor rootlets; brown. Stiff to very stiff, low q 3 3 3 3
plasticity. t e JS N
le ow L
L A : : :
Clayey SILT; light brown mottled orangish brown. e [
Stiff, moist, high plasticity. BH11A - - o
]Samplei ;‘*T [
o 057 W 0.50m:PID - 0.3 ppm L
0.60 - 0.80m: Trace rootlets. Firm. r i L Ly
| o %
i == L T
L o I3 N °d
= == L -
g|% I IR 1.00m:PID- 0.5 ppm oy é
N e s o i L
8 1.00m - L ]
g | == o i
§ b N B
3 . = o S
P | Clayey SILT, minor organics, trace sand; brown. i Lo it
Firm, moist, high plasticity; organics, fleck; sand, fine. r 15 o u‘é
] x ""r [ ol
e | o o ‘Dé
1o o i
1.75 - 2.0 m: CORE LOSS “é
F oo o k) V{
2.0- 2.5 m: PUSH TUBE T | 2 L ‘é
2.00m | fi Loy
a i
£l8 1 a éé
o 47 2
- o St -
o WH
2.5m: END OF BOREHOLE L
[~ ] o
3.0 L
3.57 L
o 1 o
407 o
457 o
Mo o

COMMENTS: Drilled 1.5 m from BH111 to recover core in the upper 2.5 m.

Hole Depth
2.5m

Scale 1:25 Rev.: A




BOREHOLE No.: BH111A

CORE PHOTOS

Tonkin +Taylor

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926614.20 mN DRILL TYPE: Track-mounted HOLE STARTED: 12/11/2020
(NZTM2000) 1743090.20 mE DRILL METHOD: RG HOLE FINISHED: 12/11/2020
R.L. 9.90m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: YCWA CHECKED: CBM

General Log - 21/12/2020 8:48:20 AM - Produced with Core-GS by GeRoc
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BOREHOLE No.:

BH113

SHEET: 1 OF 4
DRILLED BY: Mackenzie

BOREHOLE LOG

Tonkin+Taylor

General Log - 21/12/2020 9:09:47 AM - Produced with Core-GS by GeRoc

LOGGED BY: ROM

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926965.50 mN |R L. GROUND: 12.20m .
(NZTM2000) 1743286.20 mE RL COLLAR CHECKED: CBM
JOB No.: 1014985.0000 L. :
START DATE: 04/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016 .
SURVEY: Total FINISH DATE: 05/11/2020
ANGLE FROMHORIZ.:  -90°| gtation\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE o ROCK DEFECTS
s £ 5 |gl8
=} ] 2 12T o = | 3 )
4 = © 5|2 P <} £ < 3 < b4
2 8| 5 |28 2 |E E|2|g| 2| 21812 £ |3
® | SOIL: Classification, colour, consi / density, moisture, plasticity E é 2 § ‘g E ﬁ g |2 g 2 2 Description ] 5 § = %
o o N4 == o} 1] 15} S5 | ° = B o
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation n% x § g o (O] § u.g_ g & Additional Observations LTD. g = 8
L (%]
® o
25333 |ng0gsEE ggges LY
2 Sandy SILT, trace organics; dark brown. Firm, 3 3 3
= saturated, low plasticity; Sand, fine grained; sand, 0210@m [ 0.10m: PID - 0.3ppm L
fine; organics, rootlets. : Lo L
Sandy SILT, minor clay, trace organics: brown L L
mottled orange & dark brown. Stiff, dry to moist, low L
plasticity; Sand, fine; organics, rootlets r o
0.55 - 1.5 m: CORE LOSS ] osn | -o0m:PID - 0.opem
55-1.5m: r i
= L L
a8 L
o r [
[ 1.00m: PID - not attainable o B
H (core loss) L =
losl HIE:
I S
X i 8
SILT, minor clay, minor sand, trace organics: brown gﬁ::ra L lg :
mottled orange. Stiff,moist, low plasticity; Sand, fine; _Vigfe'a"e“’ L 3 -
organics, rootlets =l | | [ -
&le 1M L
1.65 - 2.2 m: CORE LOSS oM L .
11 L .
N=3 RN
[ -
A 0] 2.00m: PID - 0.0ppm .
| ] L .
Lo i .
Sandy SILT, trace organics; brown mottled orange, - L .
speckled white & black. Firm, moist, low plasticity; r L
o | Sand, fine; organics, rootlets - L o *
8 Gle o .
5] a [ [ *
© [
2 r i .
< i
s L L *
° i
Fine to coarse SAND, some gravel, minor silt; green- r L *
grey speckled white. Loose, saturated, moderately | c -
well graded; gravel, fine to medium grained, sub- L .
rounded gravel. teokPa [ 3.0 " i
Soil shear e [ L
o | 1% .
Elg| Mmoo 154 o .
17 o L -
12 1= Vo
N=5 | R R .
i a .
5@ 357 F Vo
3.50m fEt L .
| e o .
i N L * &
H #ox ] L L
I o +]Z
Elsg I P o Rk
€ : i o B
4.17 - 14.20m: SILTSTONE gravel | I = L LA
1% = L P
= i [ L
© 1= x“ L LA
| i *
[ Vo - -
4.3-4.5m: CORE LOSS 6 — L .
@ | B [ - -
4.50m | [ .
i . .
- F 4. L ==
SILT, some clay, trace organics; grey-green. Stiff, No shear ° o )
moist, moderate plasticity; organics, rootlets ot | :"x ® N
I ~nn e = L
&S 0/0 1% = i
@ on | Foa L
" 1 o
N=2 1% & L

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 2.0 - 4.0 m. SPT calibration undertaken between 13.5 - 18.0 m.

Hole Depth
20m

Scale 1:25 Rev.: A




BOREHOLE No.:

BH113

SHEET: 2 OF 4
DRILLED BY: Mackenzie

BOREHOLE LOG

Tonkin+Taylor

LOGGED BY: ROM
PROJECT: Wat Wh i-Redhill GI CO-ORDINATES: 5926965.50 MmN | R,.L. GROUND: 12.20
atercare Whenuapai-redh (N2ZTM2000) 1743286.20 mE m CHECKED: CBM

: R.L. COLLAR:
JOB No.: 1014985.0000 START DATE: 04/11/2020

LOCATION: Whenuapai DIRECTION: gC:\J/L/'Y ilztv:Jzom FINISH DATE: 05/11/2020
R : Tota
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling

DESCRIPTION OF CORE ROCK DEFECTS

Testing

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

Graphic Log
Fracture
Spacing (mm)

Rock Weathering
Rock Strength
RL (
Depth (m)

Fluid Loss (%)
Water Level
Casing
Installation
Core Box No

Defect Log
RQD (%)

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

Sampling Method
Core Recovery (%)

GEOLOGICAL UNIT

uw
sw
MW
HW
cw
ES
Vs
5
MS
w
w
EW
2000
600
200
60
20

General Log - 21/12/2020 9:09:47 AM - Produced with Core-GS by GeRoc

[CONT] SILT, some clay, trace organics; grey-green.
Stiff, moist, moderate plasticity; organics, rootlets

5.50m: Grades: Light brown

PQTT
100

5.57

speckled black. Firm, moist, low plasticity; organics,

Organic SILT, minor clay, trace organics; brown fas
%
rootlets L F

96/10 kPa [ 6.0 e
6.0 - 6.5 m: Push Tube

1@
6.00m |

SILT, trace clay, trace organics; grey speckled black. 0/0
Firm to stiff, moist, low plasticity; organics, 0/0 ¢

b on
carbonaceous. N=1

SPT
100

Box 2, 4.0-7.3m

PQTT
100
5

0/ kPa ]
0/0 | J *
1/0 ;o
o1
N=2

Tauranga Group

SPT
111

Clayey SILT, trace organics; grey-green speckled
black. Stiff, moist, moderate plasticity; organics,
rootlets. L

PQTT
100

9.00 - 9.05m: Brown mottled grey-green, speckled black. 79/30 kPa [ g,o#_s_x'

on
2/0
m r
N=4

SPT
148

|

9.50m: Grey-brown speckled black. r 95 5

Box 3, 7.3-9.8m

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 2.0 - 4.0 m. SPT calibration undertaken between 13.5 - 18.0 m.

Hole Depth
20m

Scale 1:25 Rev.: A




BOREHOLE No.:

BH113

SHEET: 3 OF 4
DRILLED BY: Mackenzie

LOGGED BY: ROM

BOREHOLE LOG

Tonkin+Taylor

General Log - 21/12/2020 9:09:47 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926965.50 mN |R L. GROUND: 12.20m X
(NZTM2000) 1743286.20mE | o\ 0 A CHECKED: CBM
JOB No.: 1014985.0000 T START DATE: 04/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016 .
SURVEY: Total FINISH DATE: 05/11/2020
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE o ROCK DEFECTS
5 £ £ =g
:Z; o 2 |2 z =) = SHR S
o = o© Bl . = | © £ < 3 5 |2
z 8| & |2|¢ 2 |E E|/d 9| el 21812 5 |3
© | SOIL: Classification, colour, consi / density, moisture, plasticity E S g’ § g g ﬁ -g_ :' © 2 § Description S 5 | 8 E a
o S g |8l = € 2|l s|8| 85 |a 2| 3|9 & |&
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation /4 g o 0] ‘o a g & Additional Observations LTD. = = [&]
& @8 I
53225 | ng02siE ggges EERS
[CONT] Clayey SILT, trace organics; grey-green = 3 3 3
speckled black. Stiff, moist, moderate plasticity; r = L
organics, rootlets. £ L 1= = o
=1 N i o
e == a
= o
:x—‘? Vo
F 1050 —2*= L
Clayey SILT, minor sand, trace organics; light green 73/:311@3 gl L
speckled black. Stiff, moist, moderate plasticity; 12 | = Lo
Sand, fine; organics, rootlets. Ely 113 | I = L
& |=| | N=7 | N
L ,_S_K [
r—= b
’_&T [N
7.’: = [N
r 11. 1 rr
SILT, trace organics; grey, brown & light green. Firm, s W -
moist, low plasticity; organics, rootlets. [ 1* = L
|- ,xx = [N
Clayey SILT, trace organics; grey-brown & light r e i
green speckled black. Stiff, moist, moderate | == L
plasticity; organics, rootlets. Ele == L
g|e p=ol L
o 11-5}_5 o
== L
SILT, trace organics; brown, grey-brown & light r T L
green. Firm - stiff, moist, low plasticity; organics, | = L
rootlets. o
3| Clayey SILT, trace organics; grey-brown & light L
@ \ green speckled black. Stiff, moist, moderate — 44110 kPa [ L
g |\ plasticity; organics, rootlets. on L
g L
€| Sandy SILT, trace organics; grey & grey-green. Stiff, e gg | L §
© | moist, low plasticity; Sand, fine; organics, wood a1 N=12 | © - by
fragments. t [ o
L <&
Vi 8
E .
5ls o
& Vi
13.05m: Grey L L
utP N
5/5 L
6/12 .
— Elg || 1on2 i
Silty fine to coarse SAND, trace gravel, trace % | = | | N=40 L
organics; grey & grey-green. Medium dense, moist, [ L
well graded; Gravel, fine to coarse grained, sub- L
angular Siltstone & Sandstone; organics, wood — o
fragments. .
Moderately weathered, grey and grey-green, fine, Fo 3 3 3
< | SANDSTONE. Extremely Weak, bedded, thin. L
2| - INTERBEDDED WITH - i
€ | Moderately weathered, grey and grey-green, = L
£ | SILTSTONE. Extremely Weak, thin, (recovered as o § | > L
§ Gravelly SAND). = | ] 14.53m:BF, 15° dip, IN,CN | | | | £
% | Moderately weathered, grey SILTSTONE; Extremely L ks
S| weak (Recovered as, Clayey SILT, some sand; grey. r 1 . . L &
S Hard (moist low plasticity)), Y i ] 14.70m: BF, 157 dip, VN, CN N 5
‘g ! ! ! r 1 14.73m: BF, 12° dip, VN, CN o 92
& 1 b 3
Slightly weathered, grey, SANDSTONE; EW o

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 2.0 - 4.0 m. SPT calibration undertaken between 13.5 - 18.0 m.

Hole Depth
20m

Scale 1:25 Rev.: A




BOREHOLE No.:

BH113

SHEET: 4 OF 4
DRILLED BY: Mackenzie

LOGGED BY: ROM

BOREHOLE LOG

Tonkin+Taylor

General Log - 21/12/2020 9:09:47 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926965.50 mN| R.L. GROUND: 12.20m .
(NZTM2000) 1743286.20 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 . | START DATE: 04/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016 .
SURVEY: Total FINISH DATE: 05/11/2020
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
% -g s 9|8
=) o 2 2|z o — 9 - o
_ = o T . —~ £ 8 £ < 3 5 |2
z ¢ 3 |=2|2 £ |E Z|=2 8|88 . 22128 & |g
© | SOIL: Classification, colour, i / density, moisture, plasticity = S 2 2 3 4 Bl § bt 52 | Description a 5 | % © a
o] S g |8l [ x o) s |8 |85 |g 2| 3|9 & |&
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation mo g 9] o by w 3 g & Additional Observations LT:. = = o
6 |8 a a
53225 | ng02siE ggges EERS
15.0 - 5.37 m: Core Loss 2/5 T
1017 Lo
Elo 24 L
a for e o
75mm RN
N>=50 o
Slightly weathered, grey SILTSTONE; Very weak Solid L
15.65m: Very weak _ Vi
r 15.66m: BF, 12° dip, VN, CN L
EFlo 15.85 - 15.87m:BZ
g e 15.90m: BF, 18° dip, VN, CN L
15.98m: BF, 15° dip, VN, CN Ci
- 16.10 - 16.19m: BZ o
16.25 - 16.32m: BZ L
16.35m: BF, 12° dip, VN, CN L
16.5 - 16.91m: Solid cone SPT gg L
- 23/13 L
ale for o
35mm L
N>=50 [ L
Solid | Lo
Unweathered, grey, SILTSTONE. Weak, laminated. L
- INTERBEDDED WITH - L c
Unweathered, grey, SANDSTONE. Weak. L N
- Lo 17.15m: BF, 15° dip, VN, CN L §
2 ) o 2
g 17.26m: BF, 0° dip, VN, CN L <
5 17.30m: BF, 15° dip, VN, CN o 8
' Elo L
e 518 P,
3 Ll 45m: BF, 13° dip o
E 17.49m:BF, 12° dip, VN, Brown | | | |
§ veneer L
o L L
% o
i 17.51 - 18.00m: BZ L
17.55m: J, 55° dip, N L
17.60m: J, 55° dip, VN o £
b 17.88m: J, 55° dip, VN . 3
18.0 - 18.28 m: Solid cone SPT 12125 Cii 3
- 30/20 | 1 L ~
51° for 1 i o <
50mm [ © 1 [N 3
N>=50 ) — o =
Solid [ ] c
18.51 L
19,01
. H
03] o

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 2.0 - 4.0 m. SPT calibration undertaken between 13.5 - 18.0 m.

Hole Depth
20m

Scale 1:25 Rev.: A




BOREHOLE No.: BH113

CORE PHOTOS

Tonkin +Taylor

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926965.50 mN DRILL TYPE: Track-mounted HOLE STARTED: 04/11/2020
(NZTM2000) 1743286.20 mE DRILL METHOD: RG HOLE FINISHED: 05/11/2020
R.L. 12.20m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 9:09:47 AM - Produced with Core-GS by GeRoc

o101 4985 ; . v ‘Whenuapai._lafercare .
; & [ L] 1 = =
BHI(3 \[ 9 | e :
BHNo. hSU 1 18I Box Not 14 or | Depth From: M| To ampes | Tonkin+Taylor 4
\ l o " wal ™
o 5 LI 12020 —  msoeem—"

100

0.00-4.00m

RN [o) 1111 5 T " Whenuapai _latercare
RHIIZ ; | s
BH (3

BH No:_ Depth From:

4.00-7.30m




BOREHOLE No.: BH113

CORE PHOTOS

Tonkin +Taylor

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926965.50 mN DRILL TYPE: Track-mounted HOLE STARTED: 04/11/2020
(NZTM2000) 1743286.20 mE DRILL METHOD: RG HOLE FINISHED: 05/11/2020
R.L. 12.20m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 9:09:48 AM - Produced with Core-GS by GeRoc

10 wk.zgé’,g

Project No: =L L/ | o

" Whenvapai. Wodercare ., | q

; - C i
“ 1113 b ‘ e .

e BH L s B or e o LR .| 9RAT Torkin+Taylor
. L CIS

o (T, |01 12020} . P ———

"‘# i ¢

7.30-9.75m
GO [0 f.ﬁ'f".?-g : a o Whenuapay . L‘fo.‘.'“trca.f‘«i‘,

7 1115
annet OH (2 o

q‘_;:‘_ To ,’76? ﬁTon’kin#Taylor

o

9.75-12.45m




CORE PHOTOS

BOREHOLE No.: BH113

Tonkin +Tay|or

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926965.50 mN DRILL TYPE: Track-mounted HOLE STARTED: 04/11/2020
(NZTM2000) 1743286.20 mE DRILL METHOD: RG HOLE FINISHED: 05/11/2020
R.L. 12.20m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 9:09:48 AM - Produced with Core-GS by GeRoc

1014495
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Project No:__*

“ R

Depth From:
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s -101 QD5 o e ‘Whenvapai. Wadercare | ]
BH Noi_ 5‘—”[: IS ok Mo 6 ; of | Depth From: 7‘(;/ To (7 ‘7‘ ﬁﬁ?ﬁm‘kinﬁaylar

Y et | L

o [ TIT 12020
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CORE PHOTOS
Tonkin+Taylor

BOREHOLE No.: BH113

SHEET: 4 OF 4

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926965.50 mN DRILL TYPE: Track-mounted HOLE STARTED: 04/11/2020
(NZTM2000) 1743286.20 mE DRILL METHOD: RG HOLE FINISHED: 05/11/2020
R.L. 12.20m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 9:09:49 AM - Produced with Core-GS by GeRoc
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BOREHOLE No.:

BH116

SHEET: 1 OF 4
DRILLED BY: Mackenzie

LOGGED BY: ROM

BOREHOLE LOG

Tonkin+Taylor

General Log - 21/12/2020 9:52:52 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 592693440 mN |R L. GROUND: 13.60m .
(NZTM2000) 1743342.70 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 T START DATE: 02/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016 .
SURVEY: Total FINISH DATE: 03/11/2020
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
% -g £ |g|8
=) o 2 12T =) = | 3 o
O = g |32 . —~ £ 8 € < |2 5 |2
S gl a3 (2|2 £ |E Z|2|8|8s s - 21318 5 |3
® | SOIL: Classification, colour, consi / density, moisture, plasticity = S 2 2 3 4 3l 5 bt 52 | Description - 5 | & © @
e} 5} s} Sl e x ) @ 8 S5 | o ® |O ® 4
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation n% o g o o 0] ‘o v S g & Additional Observations LTD. = £ 8
3235 (0202223 gggss ‘s8R |
SILT, some sand, minor clay, trace gravel, trace 3 3 3 ]
organics; Dark brown. Stiff, moist, moderate 0110@m r 1 0.10m: PID - 0.1ppm L T
plasticity; Sand, fine grained; Gravel, fine grained, : L N
— |\ angular; organics, rootlets [FILL] 1 o
- Silty CLAY; some sand, trace gravel; trace organics; N
Brown mottled orange and dark brown. Very stiff, o
moist, high plasticity.Sand, fine to coarse grained,; 2@ | 0.5 L
Gravel; fine grained, angular Basalt; organics, 0.50m 1 0.50m:PID - 0.0ppm Lo
[\ rootlets [FILL]. e L
Silty CLAY, some sand, trace organics; grey-brown Ele T L
mottled orange, speckled white. Very stiff, moist, high gle im L
plasticity; Sand, fine grained; Gravel, fine grained, L
angular; organics, rootlets. Lo
0.85 - 1.5 m: CORE LOSS 1§00@m r 1.07] 1.00m: PID - 0.0ppm 3 3 3 §
i R
Sandy SILT, trace organics; grey mottled orange & oo ot o
brown. Stiff, moist, low plasticity; Sand, fine grained; present- I~ & L *
organics, rootlets. || e - &
% ~ 1/0 L -
1N i
11N L .
N=4 RN .
S 2.00m: PID - 0.2ppm .
I L *
L w
L *
L .
L | £l a .
Grades to: Silty fine grained SAND, trace organics; g e L .
grey mottled orange & brown. Loose, moist, poorly | o L c
2| graded; Sand, fine; organics, rootlets - [ *ls
& i a o3
g a o2
2 i %
g 7@ | o *le)
Es 2.80m: Grades: grey 3.00m o -
o100 . .
t [
3.05 - 3.45 m: CORE LOSS prosem- - i .
service : : :
| | L *
o= 0 ] i
@ on L .
on Vo
N=2 o *
5@ L .
3.45 - 3.95 m: PUSH TUBE 3.45m 3.5 L :
Lo ] L
- L *
B|e ] o .
L *
L .
Silty CLAY, minor sand; green-grey. Very stiff, moist, 8@ T 4.0 o =
high plasticity; Sand, fine. 4.00m | —= o *
i o .
Els ] a .
o [
—_ RN -
Organic Silty CLAY, trace organics; dark brown Le L Rt L +
speckled black, Firm, moist, high plasticity; organics, o 'kP | 4 “—21 [ -
- e [N
carbonaceous Geo ot 1 L .
4.5-5.0 m: PUSH TUBE peset o Lo .
o ] a -
L *
L *
i .

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 2.0 - 5.0 m.

Hole Depth
18.23m

Scale 1:25 Rev.: A




BOREHOLE No.:

BH116

SHEET: 2 OF 4
DRILLED BY: Mackenzie

LOGGED BY: ROM

BOREHOLE LOG

Tonkin+Taylor

General Log - 21/12/2020 9:52:52 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 592693440 mN| R L. GROUND: 13.60m .
(NZTM2000) 174334270mE | 0 0 A CHECKED: CBM
JOB No.: 1014985.0000 PN START DATE: 02/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: - NZVD2016 FINISH DATE: 03/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE o ROCK DEFECTS
= HERHE g
5 £ 5 |53 _ | 8 £ £l 5 |2
2 gl a3 (2|2 2 |E Z|2|8|8E s . 81318 5 |3
® | SOIL: Classification, colour, consi / density, moisture, plasticity = S g 2 3 4 3l 5 bt g CE” s Description S ] 2 ?g %
2 | Rock: Weatheri ) ) 8 ¢ |8l = ® 8888 5 - ) 2|59 2 |5
2 : Weathering, colour, fabric, name, strength, cementation ['4 g g (O] ‘o % & & Additional Observations T = [&]
3 38 °
33235 | 1208223 gggss age
[CONT] Organic Silty CLAY, trace organics; dark Sgoo@m 5.00 - 5.45m: Core extended 3 3 3 e
brown speckled black, Firm, moist, high plasticity; 0o | e L . . -
organics, carbonaceous - lo 0/0 = o . »
ARIRERE J— L .
N=2 P L L] . *
| [ . -
= a L
55— a .
T L ;
Fo i L
Elo s a
gle L
Silty CLAY, trace organics; grey speckled black. Stiff, o L
moist, high plasticity; organics, rootlets == L
o-kPa [ 6.0j _x_ Lo
6.00m: Grades: green speckled black m L ] L
1n == L
Elgl | on ot 1= L
2| | N=3 1 L
— L
st o £
. L ©
T~ o S
 E— a 3
- L
6.90m: Grades: brown speckled black = 1 L
=] 1= [
g* 707 .
I i s L
. = H
3 ] L
] i L
[ R ] 69/31 kPa [ 7.5*x L
5 Grades to: Clayey SILT; grey-green. Firm to stiff, 000 e L
3 | moist, moderate plasticity. 1w e = i
: Elgl| ¢ g o
G| =] N3 T o
B a
| Grades to: SILT; grey. Soft to firm, moist, low B Fea a
plasticity, slightly sensitive. r 8.07] "x % N
B o
" L
1% = L
| Grades to: Clayey SILT; grey-green. Stiff, moist, | - e ¥
moderate plasticity, slightly sensitive. 518 = L
T 8.57]—= — o
{x L
| Grades to: SILT, minor clay; brown. Firm to stiff, | [ o
moist, low plasticity, slightly sensitive. [ ] "x # L
Silty CLAY, grey-green. Stiff, moist, high plasticity. [ = L
r == L
L ;x [
53/9 kPa 9.07 ; 9.00m: Shear vane indicates o
m L == material is sensitive. Minimal L
m T sensitivity recognized during Vo £
gl | 112 - tactile remoulding . 3
[N N=5 b ] L 9
] L et
= H :
SILT; grey-brown & grey-green. Soft to firm, moist, r 95 ¥ . N
low plasticity, slightly sensitive. | 1 o
L o
SILT, minor clay; grey-green & brown-grey. Firm to & L
stiff, moist, low plasticity, slightly sensitive. [ 1* = L
- L
1 oE L

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 2.0 - 5.0 m.

Hole Depth
18.23m

Scale 1:25 Rev.: A




BOREHOLE No.:

BOREHOLE LOG BH116

Tonkin ""Taylor DRILLED BY: Mackenzie

LOGGED BY: ROM

General Log - 21/12/2020 9:52:52 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 592693440 mN |R L. GROUND: 13.60m .
(NZTM2000) 174334270 mE | o 0o CHECKED: CBM
JOB No.: 1014985.0000 Py START DATE: 02/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016 FINISH DATE: 03/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE o ROCK DEFECTS
% < 5 |8l =
5 £l 8 |82 o |= 2|8 £ 78 5 |2
z ¢ 3 |=2|2 £ |E Z|=2 8|88 . 22128 & |g
© | SOIL: Classification, colour, consi / density, moisture, plasticity = S g’ 2 3 a4 3| 5 bt g g s Description S 3 2 T %
S | Rook: weather . . 8| € |glg| © | &|g|8|£8 |8 " A 3159 2 |3
2 : Weathering, colour, fabric, name, strength, cementation ['4 g o (O] ‘o 3 & & Additional Observations T = [&]
5 3|3 °
33235 | 1208223 gggss age
Feow i
— =, o
Silty CLAY, grey-green. Stiff, moist, high plasticity. Flo L
SRR — L
o ! [
98/32 kPa [ 10.5— 3 3 3
Sandy CLAY, some silt, trace organics. Grey-green mot, - L
speckled black. Stiff, moist, moderate plasticity; el ég i L
Sand, fine; organics, carbonaceous AR N=8 4 L
o — i
Elo I= L
ol — L
& ne_- i £
g SV H 5
% —_ s 1162 - 11.76m:J, 25° dip, VN, | | | :
© = CN L 3
s L a
5 — L
— 85/31 kPa [ 12,01 - L
o L L
21 1 RN
=l o 2/2 ] L
5|5 Ne7 p o
1257 o
12.6 - 13.5 m: CORE LOSS [~ ] 12.60m: Core bound. Core loss | | | |
L due to washout L
- i
Ele R [
gl= 13.0) L
119/57 : : :
Completely weathered, grey speckled black, kP2 L
SANDSTONE. Extremely Weak, (Recovered as Fine am | © o
SAND, some silt, trace carbonaceous material; grey Ele 34 L L
speckled black. Medium dense, moist, poorly graded) % |~ | |N=14 L
g i
o Vo
o N [
£ i
S i
[=21 [
5 i
o i
g 14.70m: Sand, fine to medium grained o
o [N
< 14.85m: SILTSTONE coarse gravel-sized clasts x2 E § L
Completely weathered, grey-green, SANDSTONE. L
Extremely Weak, (Recovered as Gravelly SAND). 1

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 2.0 - 5.0 m.

Hole Depth
18.23m

Scale 1:25 Rev.: A




BOREHOLE No.:

BOREHOLE LOG BH116

Tonkin "'Taylor DRILLED BY: Mackenzie

LOGGED BY: ROM

General Log - 21/12/2020 9:52:52 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 592693440 mN| R L. GROUND: 13.60m .
(NZTM2000) 1743342.70 mE R.L. COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 T START DATE: 02/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016 .
SURVEY: Total FINISH DATE: 03/11/2020
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
% -g £ 5|
=) o 2 2|z o — 9 - o
2 5| 2 |88 o |z E|S o E S8 le & 2
6 § & =3 2 £ E Z| % 2 55 = - ﬁ S 12 = 3
© | SOIL: Classification, colour, i / density, moisture, plasticity = S 2 2 3 4 3l 5 bt 52 | Description - 5 | & © @
e} ] S |3l = ¥ o & |5 | &5 |Q T | & |0 @ |2
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation mo x E|l o o (O] “g = I g & Additional Observations LT:. = = 8
3 38 “ 7
53225 | ng02siE ggges EERS
[CONT] Completely weathered, grey-green, 64,432 o £
SANDSTONE. Extremely weak (Recovered as 13120 c ]
Gravelly SAND) Fls for o 3
@11 |40mm L =
N>=50 | o %
L L a
Slightly weathered, grey fine to medium grained . [
SANDSTONE; Very weak 3%42'15-53"“’35 dip, VN, | 11
re 15.50m: BF, 6° dip, VN, CN c
15.57m: BF, 6° dip, VN, CN c
S 15.63m: BF, 15° dip, VN, CN L
1563 -15.75m:J, VN,CN RN
E ‘8_ o 15.74 - 15.84m:BZ,CN L
15.92 - 15.94m: Slightly weathered, grey SILTSTONE; o o
Extremely weak L L
16.00 - 16.50m: Recovered as: Gravelly SAND due to L
core drop-out and re-drilling. Vo
° o
5 o
Q [N
E 16.5 - 16.88 m: Solid cone SPT 8/14 J 16.00 - 16.50m: Core disturbed | 1 1 1
o 18/16 | ey j due to drilling process (fellout | | | |
8 - 16 ' 1 of barrell) [
z & ||| for ] ° o
§ 75mm | ] L
b4 N>=50 [
Solid | o L
Slightly weathered, grey, SANDSTONE. Very Weak, o 16.88m: BF, 6° dip, VN, CN .
moderately thick, (60%). 16.94m: BF, 6° dip, VN, CN L
- INTERBEDDED WITH - 16.95m: BF, 4° dip, VN, CN L
Slightly weathered, grey, SILTSTONE. Very Weak, [ 16.97m: BF, 12° dip, VN, CN o
thin, (40%). 17.11m: BF, 25° dip, VN, CN L
17.11-17.28m: J, 45° dip, N, | 1 1 |
- HHM 17.15m: BF, 4° dip, VN, CN
5|3 $ [17.28m:BF, 10° dip, IN,CN | | | |
& 17.49m:BF,10° dip, WN,CN | '
17.80m: DD i
17.83 - 18.0 m: CORE LOSS Vi I3
L g
P18 — L 3
18.0 - 18.23 m: Solid cone SPT - 11722 o Ci ]
oo 45/5 o Lo o
7] for 4 L 5
Smm_{ + T £
18.23m: END OF INVESTIGATION Ns>=|%0 L ] L
ol [
18.51 L
re o
19,01
195] i
ro o

COMMENTS: 50 mm standpipe piezometer installed with screened interval from 2.0 - 5.0 m.

Hole Depth
18.23m

Scale 1:25 Rev.: A




BOREHOLE No.: BH116

CORE PHOTOS

Tonkin +Taylor

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926934.40 mN DRILL TYPE: Track-mounted HOLE STARTED: 02/11/2020
(NZTM2000) 1743342.70 mE DRILL METHOD: RG HOLE FINISHED: 03/11/2020
R.L. 13.60m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 9:52:52 AM - Produced with Core-GS by GeRoc

2024

100

e

0.00-2.90m

— 'Whi.ruﬂ_poy WO,‘.’-ér(;arg_'

— i

o Depth From: ’i:_q o 675 SRAT Tonkin+Taylor -

. S ;
&, } R

2.90-6.75m




Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH116

SHEET:20F 3

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5926934.40 mN

(NZTM2000) 1743342.70 mE
R.L.: 13.60m
DATUM: NzZvD2016

DRILL TYPE: Track-mounted

DRILL METHOD: RC

HOLE STARTED: 02/11/2020
HOLE FINISHED: 03/11/2020
DRILLED BY: McMillan Drilling

LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 9:52:53 AM - Produced with Core-GS by GeRoc

Project No:

Z BHING

“BHIl6

1014985

o101 4AB5

o[ 3 IT 12020

o LA

6.75-9.45m

e Whenuapai. Wedercare

Dopth From: ’ é-ﬁ To Q-LS ﬁTurikinJaymr

= & ,‘
9.45-11.85m

. v ' Whenuapai. Wodercare , :
& ] B (e
4‘ ‘ o | Dpth From: é-lﬁ T ‘”’85 | "TRAT Tonkin+Taylor
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH116

SHEET: 3 OF 3

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5926934.40 mN
(NZTM2000) 1743342.70 mE

R.L.: 13.60m
DATUM: NzZvD2016

DRILL TYPE: Track-mounted

DRILL METHOD: RC

HOLE STARTED: 02/11/2020

HOLE FINISHED: 03/11/2020

DRILLED BY: McMillan Drilling

LOGGED BY: ROM CHECKED: CBM

{2-Om
i

o)

Box No:
|
|

A - 12 £
e Whenvapai. Watercare ..
L ¥
ox No: 5 :o' Depth From: 7":91. To ’f,!'u: ﬁ%‘TonkimTaylnr
I E—rw—

4

12-0-12:45"
i2,,2,2

11.85-15.42m

15.42-18.23m

v Whenuapai. Wadercare |
,k K Ad 7 =
6 ‘ or 6 Depth From: ’;’5?, ~ |18-23 SAAT Torkin+Taylor 4

/
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BOREHOLE No.:
Tonkin+Taylor e :
DRILLED BY: Mackenzie
LOGGED BY: ROM
PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926691.00mN| R,L. GROUND: 10.90m
P (NZTM2000) 1743092.70 mE CHECKED: CBM
JOB No.: 1014985.0000 RL. COLLAR: START DATE: 06/11/2020
LOCATION: Whenuapai DIRECTION: gG;L\i'\EAY _'I\_IZV:DZO"S FINISH DATE: 09/11/2020
R : Tota )
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
e 2 < 3
% E ? § T =) = 9 D (o}
2 5| £ |88 o |2 E|S £ S8 le & 2
2:) ) & = z < E = ° 2 g E = 2 g |2 © 3
® | SOIL: Classification, colour, consi / density, moisture, plasticity E S g 2 ‘g - ﬁ -g_ bt g 2 & Description S ] ? ?g %
3 | rook: weatner i i gl e |8l - | &|&|8|£8 |8 i A 2127 2 s
2 : Weathering, colour, fabric, name, strength, cementation ['4 g g 0] ‘o 3 T & Additional Observations T o
3 %8 °
33235 | 1208223 gggss age
Sandy SILT, trace organics; dark brown. Firm, 3 3 3
_ | saturated, low plasticity; Sand, fine; organics, rootlets 021% L
3| [TOPSOIL]. : L
= L
Sandy SILT, some clay, trace organics; Brown I L
mottled orange. Stiff, moist, moderate plasticity; 3@ L
) ” 0.50m
Sand, fine; organics, rootlets L L
0.55m: Brown mottled orange speckled white - o
G| L
0.78 - 1.5m: Core Loss & o
Lo o
H =
Silty fine grained SAND, minor organics; brown-grey. 113 L l% :
Medium dense, moist, poorly graded; organics, gg - = *
wood. =g | | N=19 | Lo = .
o [
n|® L -
L .
@ L .
‘@ r L .
2.00m L
Clayey SILT, minor sand, trace organics; grey-brown r [ -
speckled black. Stiff, moist, moderate plasticity; L .
Sand, fine; organics, rootlets L .
| a .
= L
o |3 L .
=% o [ -
=3 [
o L
6] L -
@ | 2.63-3.0m: Core Loss L -
o [
g ] L .
3 [N
g : a .
© 4 [N -
- - 5@ - 3.0%m Vi
Organic SILT, some clay, trace organics; dark grey - 3.om oy L i
brown. Stiff, moist, low plasticity; organics, wood. [ o i .
=g 1M 15 T L .
AR R o .
e L
= " *a [ =
18,7 o ik
35T e L .2
2 a B
O . 22 o .13
Grades to: Organic Clayey SILT, trace organics; dark o L —
grey-brown. Stiff, moist, low plasticity; organics, [ = . [N *
wood. L e o .
£ ~ 5o L
o8 s@ | 4.0+ ke L -
o iz L
4.00m LI L o
[ j| = L » * -
- o .
e o .t
R N LI
I 12 a . .
B . =
1 L 4 5L [ T
4.5 -5.0m: PUSH TUBE 4'50m 7 N -
E|o ] o
I o
COMMENTS: 50 mm standpipe piezometer with screened interval from 2.0 - 4.0 m.
Hole Depth
21.15m
Scale 1:25 Rev.: A



BOREHOLE No.:

BH117

SHEET: 2 OF 5
DRILLED BY: Mackenzie

BOREHOLE LOG

Tonkin+Taylor

LOGGED BY: ROM

General Log - 21/12/2020 10:12:47 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926691.00mN| R,L. GROUND: 10.90m .
(NZTM2000) 1743092.70 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 PN START DATE: 06/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: - NZVD2016 FINISH DATE: 09/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE o ROCK DEFECTS
z §1 5 |38 - .
< 5 |52 -1 2 € ] c |2
® | SOIL: Classification, colour, consi / density, moisture, plasticity = S g’ 2 3 4 3l 5 bt 52 | Description - 5 | & © @
o 5 S 15| = x o| s |8| 835 g T | & |9 & |2
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation mo E|l o o (O] ‘© = I g & Additional Observations LTD. = = 8
3 38 el ?
53535 |0g0gss g85ex
Organic Clayey SILT; dark grey-brown. Stiff, moist, S?O?m ook
low plasticity; organics, wood. o :-’_xx %)
5.20m: grey-brown, mottled brown speckled black IS n 1 xr,
R ﬁgs L T
o
- £
4 o
55
L e
Ak S
o L Lt ke
I
o e
oo [ 80T
m e
17 a2l
Elg| v p o E
[N .
L R LT
I

Sandy organic SILT; dark brown speckled black. Stiff,
moist, low plasticity; Sand, fine; organics, fibrous

6.85m: Sand inclusions (5%); dark brown, speckled

Box 2, 3.8-7.1m

black spotted grey < i
Els , o
o [
7.10m: Grades: grey-brown r [
Ey [ L
=3 [N
o - [
[0} L
S — 0/0 ¥
5 Sandy SILT, trace organics; light grey-green, by L
3| speckled black. Stiff, moist, low plasticity; Sand, fine; 20 L
F | organics, fibrous Elgl | N7 | L
@ L
[ L
8.10m: Grades: grey-brown, mottled brown, speckled r L
black | L
E I o
5|8 s i
o [N
8.90 - 9.00m: Fine to medium grained SAND; grey. L N
Medium dense, moist, poorly graded. L
Mo L
Sandy SILT, trace organics; grey speckled black. ;g 3 3 3
Stiff, moist, low plasticity; Sand, fine; organics, a3 L
fibrous gl [n=12 | i
9.28 - 9.29m: Wood (10mm) o L L
9.34 -9.35m:Wood (10mm) L
L £
Fine to coarse SAND, minor silt, trace organics; grey. r [ b
Medium dense, moist, poorly graded; organics, | o e
wood. . N
Sandy SILT, some clay, trace organics; grey [ 3 3 3 3
speckled black. Stiff, moist, low plasticity; sand, fine; F L
organics, fibrous. | o

COMMENTS: 50 mm standpipe piezometer with screened interval from 2.0 - 4.0 m.

Hole Depth
21.15m

Scale 1:25 Rev.: A




BOREHOLE No.:

BH117

SHEET: 30F 5
DRILLED BY: Mackenzie

LOGGED BY: ROM

BOREHOLE LOG

Tonkin+Taylor

General Log - 21/12/2020 10:12:47 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926691.00mN| R,L. GROUND: 10.90m .
(NZTM2000) 1743092.70 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 P START DATE: 06/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NzVD2016 )
SURVEY: Total FINISH DATE: 09/11/2020
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE ROCK DEFECTS
% -g £ 5|
=) 8 2 12T I~ = - °
o 5 ¢ |38 o |~ TS € ] 5 |2
z ¢ 3 |=2|2 £ |E Z|=2 8|88 . 22128 & |g
® | SOIL: Classification, colour, consi / density, moisture, plasticity = S 2 2 3 4 3l 5 bt 52 | Description - 5 | & © @
o 5} <} S| e x 5} IS 15} S5 | o ® |O ® 4
6‘ ROCK: Weathering, colour, fabric, name, strength, cementation mo x E|l o o (O] ‘% = I g & Additional Observations LTD. = = 8
] @38 ol
33235 | 1208223 gggss age
Fine SAND, some silt, trace organics; grey & brown. 3 3 3
Loose, moist, poorly graded; organics, wood L
5|8 o
o [
Fine SAND, some silt, some organics; grey. Loose, L
moist, poorly graded; organics, wood L
9.75-9.80m: Wood ) L
Clayey SILT, trace organics; light green. Stiff, moist, 112 Lo
moderate plasticity; organics, fibrous. ;g c
10.34 - 10.39m: Wood Ele N=7 Lo
(2N [
Sandy SILT, some clay, trace organics; light grey- 3 3 3
green. Stiff, moist, low plasticity; organics, fibrous. [
10.40m: brown L
Silty SAND, trace organics; brown mottled grey. N
Medium dense, moist, poorly graded; sand, fine; o
organics, fibrous. Elo L
o= L
11.03 - 11.07m: Wood L
Silty SAND, some clay, trace organics; brown. L L
Medium dense, moist, poorly graded; sand, fine; 112 -
organics, wood. 3/4 L
4/4 o
8| |N=t15 ] Vi
0| - [
o | SAND, some silt, trace organics; grey. Medium L 5
3 dense, moist, poorly graded; sand, fine; organics, L o
& | wood. L &
2 o H
5 Ci &
3 L
Ll | [
Grades to: Sandy SILT, minor clay, trace organics; [
grey. Very stiff, moist, low plasticity; Sand, fine; o
organics, wood - L
Elg s
o L
13.50m: Grey & brown, speckled black 11 L
2/2 [
313 L
E 3 N=10 F o
& | = o
13.90m: Grey 3 3 3
5|8 o
o Vo
Sandy SILT, some clay, trace organics. Grey & L
brown speckled black. Very stiff, moist, low plasticity; - £
Sand, fine; organics, carbonaceous. L “‘-’
©
L &

COMMENTS: 50 mm standpipe piezometer with screened interval from 2.0 - 4.0 m.

Hole Depth
21.15m

Scale 1:25 Rev.: A




BOREHOLE No.:

BH117

SHEET: 4 OF 5
DRILLED BY: Mackenzie

LOGGED BY: ROM

BOREHOLE LOG

Tonkin+Taylor

General Log - 21/12/2020 10:12:47 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926691.00mN |R L. GROUND: 10.90m .
(NZTM2000) 1743092.70 mE RL COLLAR CHECKED: CBM
JOB No.: 1014985.0000 L. :
START DATE: 06/11/2020
. ; . DATUM: NzVD2016
LOCATION: Whenuapai DIRECTION: SURVEY: Total FINISH DATE: 09/11/2020
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE o ROCK DEFECTS
z §1 5 |38 -
2 £ 5155 . |- elgl.].2 Slz| ) 5|2
z gl a3 |2/2 & |E Z|2/8]|%E|s . g2l & 18
® | SOIL: Classification, colour, consi / density, moisture, plasticity = S g 2 3 4 3l 5 bt g g’ s Description 4 ] 2 i) %
2| Rock: Weather i i 3 2 2| = - I I A - ) 2189 2 |5
2 : Weathering, colour, fabric, name, strength, cementation ['4 g g (O] “g % g & Additional Observations T = o
w (2]
) o
25333 |ng0gsEE ggges EERS
Sandy SILT, some clay, trace carbonaceous. Grey & 212 3 3 3
brown speckled black. Very stiff, moist, low plasticity; gg L
Sand, fine 13| |N=14 o 3 3 3
[ [
Fine to medium grained SAND, some silt, trace ] N
carbonaceous; light green & brown. Medium dense, o
moist, poorly graded o
e L
o 3 ° L
16.35 - 16.5m: Core Loss L
Sandy SILT, some clay, trace carbonaceous light %;3 ] L
green. Stiff, moist, low plasticity; Sand, fine 34 -
E Q| [N=13 | ° Vi
Fine SAND, some silt, trace carbonaceous; light N
_ | green - grey. Loosely packed, moist, poorly graded o
5 .
e 17.30m: minor silt. -
5 L
g 5ls - H g
o & L i
g 17.60m: some silt L g
o L <
: o 8
18.10 - 18.14m: Wood (40mm) L
6/6 [ .
414 s
Slight weathered, brown, fine grained SANDSTONE; 4/6 L
Very weak g S| |N=18 1 ° L
Highly weathered, grey-green speckled white, L
coarse, SANDSTONE. Extremely Weak, (Recovered L
as fine to coarse SAND, minor gravel; grey-green — -
speckled white, red, brown & green. Medium dense, L
moist, poorly graded). L
18.75 - 19.5m: Core Loss L
" o H
g® 10,01 ° N
Highly weathered, grey-green speckled white, red, 4/4 ] 3 3 3
brown & green, coarse, SANDSTONE. Extremely 2?%8 r N
Weak, (Recovered as Fine to coarse SAND, minor Ele for L
gravel; grey-green speckled white, red, brown & o | ™| |50mm ° L
green. Very dense, moist, poorly graded). N>=50 | L
re L
| — Ci

COMMENTS: 50 mm standpipe piezometer with screened interval from 2.0 - 4.0 m.

Hole Depth
21.15m

Scale 1:25 Rev.: A




BOREHOLE No.:

BH117

SHEET: 5OF 5
DRILLED BY: Mackenzie

LOGGED BY: ROM

BOREHOLE LOG

Tonkin+Taylor

General Log - 21/12/2020 10:12:47 AM - Produced with Core-GS by GeRoc

PROJECT: Watercare Whenuapai-Redhill Gl CO-ORDINATES: 5926691.00mN |R L. GROUND: 10.90m X
(NZTM2000) 1743092.70 mE RL COLLAR: CHECKED: CBM
JOB No.: 1014985.0000 P START DATE: 06/11/2020
LOCATION: Whenuapai DIRECTION: DATUM: NZVD2016 FINISH DATE: 09/11/2020
SURVEY: Total ’
ANGLE FROM HORIZ -90°| station\Surveved CONTRACTOR: McMillan Drilling
DESCRIPTION OF CORE o ROCK DEFECTS
2 NS -
> £ 5 |5z _ £/ 3 £ gle| | 5 2
z ¢ 3 |=2|2 £ |E Z|=2 8|88 . 22128 & |g
® | SOIL: Classification, colour, consi / density, moisture, plasticity = S g’ 2 3 4 3l 5 bt 52 | Description - 5 | & © @
o 5} <} S| e x 5} IS 15} S5 | o ® |O ® 4
5‘ ROCK: Weathering, colour, fabric, name, strength, cementation mo x E|l o o (O] ‘% = 2 lC & Additional Observations =2 = = 8
o 83 2 & |x [
]
53535 |0g0gss R 488
Moderately weathered, grey, fine SANDSTONE; L
Extremely weak, weakly cemented (Recovered as L
Fine grained SAND, trace silt; grey. Very dense, [N
& | moist, poorly graded) o
= L
£ | 20.38-21.0m: Core Loss e i ] o
"'v; olg 20.51 o Vo
5 & 1 Vi
[s1] [
B RN
8 o
o 1 L
- [ £
& Lo o z
' Vi 2
Moderately weathered, grey, fine SANDSTONE; clg ™R | N :’
Extremely weak, weakly cemented (Recovered as ZER ,),f"r L &
Fine grained SAND, trace silt; grey. Very dense, N>=50 ] L
moist, poorly graded) b L
21.15m: END OF INVESTIGATION L
i
220 o
225] o
i N
23.0] o
239] o
Lo Vi
H
H
|« a

COMMENTS: 50 mm standpipe piezometer with screened interval from 2.0 - 4.0 m.

Hole Depth
21.15m

Scale 1:25 Rev.: A




General Log - 21/12/2020 10:12:47 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

CORE PHOTOS

SHEET: 1 OF 4

BOREHOLE No.: BH117

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:

(NZTM2000)

R.L.
DATUM:

5926691.00 mN
1743092.70 mE

10.90m
NzZvD2016

DRILL TYPE: Track-mounted

DRILL METHOD: RC

HOLE STARTED: 06/11/2020
HOLE FINISHED: 09/11/2020
DRILLED BY: McMillan Drilling

LOGGED BY: ROM

e 1014485
wne BHIIT

w16 1[I 12020]

e [014485
wne BHIIT

Box No: | or Depth From:

s Whenvapai (otercare

Depth From:

3.75-7.05m

s Whenuapai [otercare

0-0. 3.-,5

FiA Tonkin +Taylor

705 ?h? Tonkin+Taylor

CHECKED: CBM




BOREHOLE No.: BH117

CORE PHOTOS

Tonkin +Tay|or

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926691.00 mN DRILL TYPE: Track-mounted HOLE STARTED: 06/11/2020
(NZTM2000) 1743092.70 mE DRILL METHOD: RG HOLE FINISHED: 09/11/2020
R.L. 10.90m ’ DRILLED BY: McMillan Drilling
DATUM: NZVvD2016 LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 10:12:47 AM - Produced with Core-GS by GeRoc

e+ 1014485 i we_Whenvapai lofercare
wre BHIIT. : e 12|

_!_05 To q'75m_ Wﬁmkinﬂaylor

\owe [ 6 1" 12020 : —— ]

L

N

S

7.05-9.75m
e 1014385 4 we Whenvapai [ofercare
BH No: BH“7 Box Not ‘ of Depth From: ) To onkin+Taylor
4 I 3 s

o 06 | 17 12020 e P ]

o 100 200 300 400 500 D

(A

~—

9.75-12.60m




Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH117

SHEET: 3 OF 4

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5926691.00 mN

(NZTM2000)  1743092.70 mE
RL.: 10.90m
DATUM: NZVD2016

DRILL TYPE: Track-mounted

DRILL METHOD: RC

HOLE STARTED: 06/11/2020
HOLE FINISHED: 09/11/2020
DRILLED BY: McMillan Drilling

LOGGED BY: ROM CHECKED: CBM

General Log - 21/12/2020 10:12:47 AM - Produced with Core-GS by GeRoc

e 1014885
v BHIIT

Depth From:

5’ o

12.60-15.00m

= Mm’ [otercare. . -

otercan .
E § el | SRAS Tonkin+Taylor
6. 150

’

BHIIT

BH No:_

5

o[ 6 T U [2026]

L e

Depth From:

*

15.00-17.80m

s Whenvagar  Watercare

—

To ,‘.’ 5 8 ﬁ Ton'kin+Taonr‘




General Log - 21/12/2020 10:12:48 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: BH117

SHEET: 4 OF 4

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5926691.00 mN

(NZTM2000)  1743092.70 mE
RL.: 10.90m
DATUM: NZVD2016

DRILL TYPE: Track-mounted

DRILL METHOD: RC

HOLE STARTED: 06/11/2020
HOLE FINISHED: 09/11/2020
DRILLED BY: McMillan Drilling

LOGGED BY: ROM CHECKED: CBM

1014485
v BHIIT.

o

we Whenuagai Watercare

u,.m‘ 4 3 Cepth Frues 78 T

¢

17.80-21.15m




Tl CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor INVESTIGATION
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) 5 SBT Soil Behaviour Type (SBT)
£ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 B3 £ 2 4 6 yp
; F— —f————t— L f F————————t— — 1t — g g : F———+ CPT Classifications cannot be expected to provide
a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 © 2 [.=00-22, accurate predictjons of $oil type basg—:‘d on grain size,|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
sl L ) e
2) T Silt mixtures: clayey silt & silty clay
2 ’
SEEE ESE ) i
€ Clays: clay to silty clay
[ N g}
[ { ARE
— 2 2 =2
‘ > §
\L = Clays: clay to silty clay
] = 3
\ £ Cg’j: Clays: clay to silty cl
[ 3 { {\ - 3 ays: clay to silty clay
1& \\l \ } Organic soils - clays
T < I
\‘ L\L\:’ -
4 } = = 4
\ S
{ \ = g
[ i
|
— 5 — 5
L
& ! I~ } i
\ %’1 { Clays: clay to silty clay
=1 | E
X 3 / 3
! L
{\2 < =
[ 7 ) S { 7 -
3 = B
t o r
) EL f : :
[ 3 | [ s ilt mixtures: clayey silt & silty clay ]
2 4\ i
} [ Silt mixtures: clayey silt & silty clay
\—\E . =] -| E;_ L
L — _ | - P ‘ B
— C__j r | Very stiff fine grained
| — — | 2 R
== ] = S=
Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926555.13, 1743194.03 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ325 WGS84 (deg): -36.796009,174.605017 Date of Test: 3/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 10.57 Test Number: CPT-02
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High friction resistance G.l. Job Ref: 200824
Comments:




TnAr CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fr/\cnon Ratlo‘. R ("ir;) -3 SBT Soil Behaviour Type (SBT)
E 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 g § E 2 4 6 8
; T e e e e o e A e s e e B — 1 1 25 : 1 CPT Classifications cannot be expected to provide
a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predictjons of ;oil type basg—)d on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
1 i —— ] Sand mixtures: silty sand to sandy silt
E : == - e ;
— 11 11— —
— 12 12— —
13 13 —
— 14 14— —
15 15— —
— 16 16— —
— 17 17 —
— 18 18— —
— 19 19— —
Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926555.13, 1743194.03 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ325 WGS84 (deg): -36.796009,174.605017 Date of Test: 3/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 10.57 Test Number: CPT-02
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High friction resistance G.l. Job Ref: 200824

Comments:




TnAr CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) -3 SBT Soil Behaviour Type (SBT)
€ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 E 3 T 2 4 6 8
~ — ~
= Attt —t——t——t——t——f — 25 = 1 CPT Classifications cannot be expected to provide
° 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predic(ions of $oil type basg—:‘d on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.

=
]b [‘\ Silt mixtures: clayey silt & silty clay

Rl

<

= _1 E
<]

n

!
T
N
|

™~

Clays: clay to silty clay

LT

|
N}

X < vi f
H F c
— 4 ‘, 8 — 4 —]
™
| = P N |
1\5 — 3 F - ]
e | S b R
| Silt mixtures: clayey silt & silty clay
X il f f
ik = 1 g i
) t= Sand mixtures: silty sand to sandy silt
9 b
F_i> I B [y \ 1 Sand mixtures: silty sand to sandy silt E
— 7 é [ N /]‘2 —— i i =7 Silt mixtures: clayey silt & silty clay —
== | \ — i 1
I — B - 4 Silt mixtures: clayey silt & silty clay
- D_“\\> If { g g Sand mixtures: silty sand to sandy silt ]
<> <> g‘ 1 \ <> Silt mixtures: clayey silt & silty clay
=] I e // T, E 1
L, AW — - o] -
= \ Very stiff fine grained
<*:\_5 2 f | AE Eo 1
] - ! |
& S 2]
Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926510.40, 1743188.37 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ309 WGS84 (deg): -36.796413,174.604962 Date of Test: 3/11/2020
Peigtibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm’ Compression |Location Method: Handheld GPS Depth (m): 11.23 Test Number: CPT-03
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: Danger of buckling rods G.l. Job Ref: 200824

Comments:




AT

CONE PENETRATION TEST (CPT) LOG

GROUND

Tonkin+Taylor INVESTIGATION
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratlo‘. R ("ir;) -3 SBT Soil Behaviour Type (SBT)

3 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 8 3 5 2 4 6 8

~ — ~

= 1 f 1 1 1t — 25 = F———+ CPT Classifications cannot be expected to provide

a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predictjons of ;oil type basg—)d on grain size|

A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.

< — |
4?.{‘—"{:(— | ( Sand mixtures: silty sand to sandy silt
[ | — N b [ ] ]
43\ §> - )
| — L 1§ Very stiff sand to clayey sand
— 11 = ——— | = 11— e Very stiff fine grained -]
= [ \ \ i}
12 12— —
13 13 —
— 14 14 —
— 15 15— -
16 16 —
17 =17 —
18 18 —
— 19 19— -
Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926510.40, 1743188.37 Elevation (m): Unknown |[Client Reference:

Project:
Peigtibn:
Engineer:
Contractor:

Whenuapai-Redhills Wastewater Servicing
Trig Road to Tamiro Road, Auckland
Benjamin Westgate

Ground Investigation Ltd

Cone Ref: MKJ309

Cone Type: 10cm?® Compression
Area Ratio: 0.80

Filter Type: u,

WGS84 (deg): -36.796413,174.604962
Location Method: Handheld GPS
Surveyor:

Date of Test: 3/11/2020
Depth (m): 11.23
Pre Drill (m): N/A

CPT-03

Test Number:

Termination Reason: Danger of buckling rods

G.l. Job Ref: 200824

Comments:




TnAr CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) -3 SBT Soil Behaviour Type (SBT)
€ 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 E 3 T 2 4 6 8
~ — ~
= Pt —t——t——t——t——t — 25 = 1 CPT Classifications cannot be expected to provide
a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 © 2 [.=00-22, accurate predic(ions of $oil type basg—:‘d on grain size,|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
‘T\\
\>\\l % | Sand mixtures: silty sand to sandy silt
[— I . . . " " ]
/ L Z Silt mixtures: clayey silt & silty clay
— 1 P -1 -]
{ ) Clays: clay to silty clay
.1l Tz = = | - E
1 L Silt mixtures: clayey silt & silty cla:
— é | ! yey y clay
— = | 1
D S — = £ ?
. p 8 L s . . R
i ] — o~ Clays: clay to silty clay
\ —=_ | s g
T [ ]
% ‘S) E Silt mixtures: clayey silt & silty clay
B {/ i Clays: clay to silty cla
, X N | - ys: clay to silty clay B
l‘Lh ] - 3
— 5 \i — 5 Silt mixtures: clayey silt & silty clay —

| :
|
EAt = <4
[ 6 C\ \\> == 6 Sand mixtures: silty sand to sandy silt —]
=
zég/ | 1 ;”g/ I ] k Sand mixtures: silty sand to sandy silt ]
\:<’ | =~ = 1S
[ - I T Pl = L7 4 ]
<_) —] Z, Very stiff sand to clayey sand
T < I E E
z == 3 ;
. N = | | d F o ] R
> 1\—;\\= g Very stiff fine grained
T L < o ] ]
— —:’—;._,——/ Pé : ¥ 5;»
o = =t o = =
_— \ e r ] ]
— | T\ ] —
Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926415.00, 1743205.87 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ325 WGS84 (deg): -36.797270,174.605176 Date of Test: 3/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 9.72 Test Number: CPT-04
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High friction resistance G.l. Job Ref: 200824

Comments:




TnAr CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fr/\c‘uon Rauo‘. R (%) -3 SBT Soil Behaviour Type (SBT)
3 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 8 § 5 2 4 6 8
; T e e e e o e A e s e e B — 1 —————t— 25 : 1 CPT Classifications cannot be expected to provide
a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 © 2 [.=00-22, accurate predictjons of $oil type basg—:‘d on grain size,|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
T
>i> S — Sand mixtures: silty sand to sandy silt
» )/ o 5 {> » |
/ Clays: clay to silty clay
L) 5 L ]
2 / t <> 2
\_ I ]
. f - = \ -
\>
S = )
(\{ g i ; F Clays: clay to silty clay ]
- 4 — - 4 —]
= =
; — i ] Silt mixtures: clayey silt & silty clay ]
[ 5 =] [ 5 ]
< = B
é R <§ r Silt mixtures: clayey silt & silty clay ]
z< <
[ 6 = é_= - 6 Silt mixtures: clayey silt & silty clay ]
= B
= = ; Y| |
3 = € Silt mixtures: clayey silt & silty clay
% —
. \| \E /7’ i F, Silt mixtures: clayey silt & silty clay ]
é l\ % é B Sand mixtures: silty sand to sandy silt
4 ©
E? ! = — % r 7] Sand mixtures: silty sand to sandy silt ]
—] < w
[ S — L— [ o ] Silt mixtures: clayey silt & silty clay ]
8 \ x} E s
=
2 | L S ]
< \ — i
[~ ° | \\ = 9] Sand mixtures: silty sand to sandy silt ]
= P == % .
[ ——t = r ] B
Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926270.32, 1743217.01 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ309 WGS84 (deg): -36.798572,174.605328 Date of Test: 3/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 19.27 Test Number: CPT-05
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High friction resistance G.l. Job Ref: 200824

Comments:




Tl CONE PENETRATION TEST (CPT) LOG GROUND

Very stiff sand to clayey sand

i

Very stiff sand to clayey sand

Tonkin-Taylor INVESTIGATION
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratlo‘. R (%) -3 SBT Soil Behaviour Type (SBT)
€ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 g 3 T 2 4 6 8
~ — ~
= T e e e e o e A e s e e B — 1 —————t— 25 = 1 CPT Classifications cannot be expected to provide
a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 © 2 [.=00-22, accurate predictjons of ;oil type basg—:»d on grain size,|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
| \F} —
S e — =
- = cm— b= - . .
= : 2
—
ég \ = Sand mixtures: silty sand to sandy silt
— 11 i 11— —
== | l%k ‘i
- — - S :
| = ] B | [ =
L, A g [ 40 Very stiff fine grained _]
a
N  —— ~ >
< _—
i —~ i — — - F ] :
] = Bl— Very stiff fine grained
— =
=i T
13 > — — = < 13 Sand mixtures: silty sand to sandy silt
. [ 13 -
i — } o 1 Sand mixtures: silty sand to sandy silt E
<1 = \ L
= = \ —
— 14 ] 14— —
] Sand mixtures: silty sand to sandy silt
1%; | - \ y y
[ % T — L ] A 3
——— | = {‘
— 15 =15 —]
S 1 o S
| | = ! —
[ = 3 [ ] Very stiff sand to clayey sand 1
T T ! \1:7
e = = | [
[— 16 T 1 - — 16— —
I 3 | —_— \ Very stiff sand to clayey sand
jf———]
3 i S — § a2 R I R
- -3 é\
— 17 —= ﬁ\

|
1
|
|
— \ T
1
|
|

L.\ >
— 19 _,__,—/"P \_ — 19 — Very stiff sand to clayey sand —
Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926270.32, 1743217.01 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ309 WGS84 (deg): -36.798572,174.605328 Date of Test: 3/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 19.27 Test Number: CPT-05
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High friction resistance G.l. Job Ref: 200824
Comments:




TRAr

CONE PENETRATION TEST (CPT) LOG

GROUND

Tonkin-Taylor INVESTIGATION
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fr/\c‘uon Rauo‘. R (%) -3 SBT Soil Behaviour Type (SBT)
€ 8 12 16 20 24 28 32 36 0 50 150 200 2 4 6 8 g § T 2 4 6
; F————t————f— — F—— ——f— — 25 : F———+ CPT Classifications cannot be expected to provide
° 100 200 300 400 500 600 700 800 900 0 500 1500 2000 4 8 12 16 2 kS a accurate predictjons of $oil type basg—:‘d on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
—_T o
§\< Sand mixtures: silty sand to sandy silt
i » 7
[ 4 { (/ T i - Silt mixtures: clayey silt & silty clay ]
[ b I ]
) g a T\é <> 5 Clays: clay to silty clay
[ - - ]
B4 = f *
)/ k )\ /}—( Clays: clay to silty clay
Rpe— | |
F
- [{ ! - Sands: clean sands to silty sands b
[ 4 r \ I — i- E 4 ]
i — @
) i =10 :
[ | [ s T ]
! % { é Clays: clay to silty cl
[ 5 { 2 ks ys: clay y clay ]
\g —
——
- I‘ - .
!
[ 6 ‘E 14 6 —]
[ q = g r Clays: clay to silty clay ]
[ 7 7 ]
& ﬁ Clays: clay to silty clay
- G\ J{ { - Silt mixtures: clayey silt & silty clay ]
N E! L f
:i r =
L o < :'33 E 3 Lo =
?; -‘ia]" \ — ‘ Sand mixtures: silty sand to sandy silt
[ Q\ — } 3 L -. Silt mixtures: clayey silt & silty clay p
-—;‘9\? [”J \ K\ ( Sand mixtures: silty sand to sandy silt
g \7\ 1 IZ
Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926158.21, 1743337.57 Elevation (m): Unknown |Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ333 WGS84 (deg): -36.799564,174.606700 Date of Test: 4/11/2020
Eestibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm’ Compression |Location Method: Handheld GPS Depth (m): 13.46 Test Number: CPT-06
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A

Contractor: Ground Investigation Ltd

Filter Type: u,

Termination Reason: Inclination high or rapid increase

G.l. Job Ref: 200824

Comments:




TnAr CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) 5 SBT Soil Behaviour Type (SBT)
£ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 B3 £ 2 4 6 8 P
; T e e e e o e A e s e e B — 1 = 5 g : 1 CPT Classifications cannot be expected to provide
° 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predictjons of ;oil type basged on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926158.21, 1743337.57 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ333 WGS84 (deg): -36.799564,174.606700 Date of Test: 4/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 13.46 Test Number: CPT-06
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: Inclination high or rapid increase G.l. JobRef: 200824

Comments:
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CONE PENETRATION TEST (CPT) LOG
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Tonkin+Taylor INVESTIGATION
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale FI’/\CUOI’W Rauo‘. R (%) -3 SBT Soil Behaviour Type (SBT)
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; f f f F— f — — 1t — 25 : F———+ CPT Classifications cannot be expected to provide
a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 © 2 [.=00-22, accurate predic(ions of $oil type basg—zd on grain size,|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
)r—/" < % Sand mixtures: silty sand to sandy silt
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926057.82, 1743414.41 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ333 WGS84 (deg): -36.800457,174.607580 Date of Test: 4/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 16.06 Test Number: CPT-07
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: Inclination high or rapid increase G.l. JobRef: 200824

Comments:




TnAr CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) 5 SBT Soil Behaviour Type (SBT)
£ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 B3 £ 2 4 6 8 P
; F————t————f— 1 1 A 5 g : 1 CPT Classifications cannot be expected to provide
° 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predictjons of ;oil type basged on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
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<? 1 - - Sand mixtures: silty sand to sandy silt
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[ == - } -2 | -
= = \
? B -
13 13 —
ég A? \ Sand mixtures: silty sand to sandy silt
— ——1*——’ o ] ’ 1
l._q \
— 14 14— —
= *= B ]
— = :
15 = [ L— e — 1 15— ) ]
T | - Vi tiff sand to cll d
_d —— \5: _g \ ) ery stiff sand to clayey san
——+ = F .
- 1 = ?
16 —= ==L 16— Sand mixtures: silty sand to sandy silt ]
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926057.82, 1743414.41 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ333 WGS84 (deg): -36.800457,174.607580 Date of Test: 4/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 16.06 Test Number: CPT-07
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: Inclination high or rapid increase G.l. Job Ref: 200824

Comments:




TnAr CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor
R ) \ . Corr:—:‘é:ted Cone zzsistance,qlz(‘l:/lPa) " “ 35 Po[l;e Prezzure, l1Jgo(kPa35c:)ual szcoaole cmtlon4Ratlz. R (Z’o) - § R , 4SBTS \ Soil Behaviour Type (SBT)
B £ B
; T e e e e o e A e s e e B — 1 —————t— 25 : 1 CPT Classifications cannot be expected to provide
a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 © 2 [.=00-22, accurate predictjons of $oil type basg—:‘d on grain size,|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
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— 8 Lz ¥ \‘ —— gL —8 == Silt mixtures: clayey silt & silty clay B
?? é_) ¥ - : o ] Sand mixtures: silty sand to sandy silt 7]
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5925758.53, 1744112.15 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ539 WGS84 (deg): -36.803048,174.615455 Date of Test: 18/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 13.08 Test Number: CPT-08
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High pore water pressure G.l. Job Ref: 200824

Comments:




TnAr CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) 5 SBT Soil Behaviour Type (SBT)
£ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 B3 £ 2 4 6 8 yp
; T e e e e o e A e s e e B — 1 1 5 g : 1 CPT Classifications cannot be expected to provide
a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predictjons of ;oil type basg—)d on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5925758.53, 1744112.15 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ539 WGS84 (deg): -36.803048,174.615455 Date of Test: 18/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 13.08 Test Number: CPT-08
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High pore water pressure G.l. Job Ref: 200824

Comments:
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CONE PENETRATION TEST (CPT) LOG

GROUND

Tonkin +Taylor INVESTIGATION
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) 5 SBT Soil Behaviour Type (SBT)
£ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 B3 £ 2 4 6 8
; f t f f ————t——— f 1 t 1 1t — 5 g : 1 CPT Classifications cannot be expected to provide
° 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predic(ions of ;oil type basg—:»d on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
?\ F,_ \ Sand mixtures: silty sand to sandy silt
—=j [ o Silt mixtures: clayey silt & silty clay
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926630.28, 1743073.91 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ309 WGS84 (deg): -36.795350,174.603657 Date of Test: 3/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 5.02 Test Number: CPT-111
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High friction resistance G.l. Job Ref: 200824

Comments:
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CONE PENETRATION TEST (CPT) LOG ﬁﬁgﬁiﬁ‘.‘o’?

Tonkin+Taylor
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) 5 SBT Soil Behaviour Type (SBT)
£ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 B3 £ 2 4 6 8 yp
; f f F————t————t———— —t——t——t——t——t — 5 g : 1 CPT Classifications cannot be expected to provide
° 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predic(ions of ;oil type basg—:»d on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926598.39, 1743076.23 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ325 WGS84 (deg): -36.795637,174.603689 Date of Test: 3/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 5.73 Test Number: CPT-112
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High friction resistance G.l. Job Ref: 200824

Comments:
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CONE PENETRATION TEST (CPT) LOG

GROUND

Tonkin +Taylor INVESTIGATION
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) 5 SBT Soil Behaviour Type (SBT)
3 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 B3 5 2 4 6 yp
; f f f ————t——— f 1 1 1t — g g : F———+ CPT Classifications cannot be expected to provide
a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 © 2 [.=00-22, accurate predictjons of $oil type basg—:‘d on grain size,|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
Sand mixtures: silty sand to sandy silt
\
i %\*ﬁ 2 — o ]
}’( <~—/—’/ é /’F Silt mixtures: clayey silt & silty clay
— 1 <\ — 1 —
i J { é o Clays: clay to silty clay b
(‘S [ f/—b A 4
— 2 ¥ |2 ]
= Clays: clay to silty clay
GK?( 8 | b s
3 | il NI { Clays: clay to silty clay ]
%; \ B 3
3 i 1 f—— EF? E
/? \ 2 g
[ 1 ‘S_§> P Clays: clay to silty clay E
4 “ _‘?;' 4
[ { - -
0 A f f
§ {g ‘\ % Clays: clay to silty clay
[ 5 |,\ E [ 5 ]
- % | F—;; - | Clays: clay to silty clay E
| |
. D | = 5 :
fb ; \ \ = Silt mixtures: clayey silt & silty clay
i 1 — d 1
Qz ;? | \%3— Clays: clay to silty clay
T —
[ - s = -7 Clays: clay to silty clay -]
K \ L
u Q\ h'\ r Clays: clay to silty clay ]
| !
[— 8 ‘\‘\\ -8 Silt mixtures: clayey silt & silty clay -]
i g \ \,l I Silt mixtures: clayey silt & silty clay ]
) \
= { —9 -
({ \
[ } L Silt mixtures: clayey silt & silty clay
\ | il
!
Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5927036.96, 1743360.27 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ325 WGS84 (deg): -36.791642,174.606789 Date of Test: 2/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 18.00 Test Number: CPT-117
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High cone end resistance G.l. Job Ref: 200824
Comments:
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CONE PENETRATION TEST (CPT) LOG

GROUND

Tonkin+Taylor INVESTIGATION
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) 5 SBT Soil Behaviour T pe (SBT)
£ 4 8 12 16 20 28 32 36 0 50 100 150 200 2 4 6 8 B3 £ 2 4 6 y
; F————t————f— t f 1 1 F—— 1 F—— — 5 g : F———+ CPT Classifications cannot be expected to provide
° 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predic(ions of $oil type basg—:‘d on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
q 5 |
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5927036.96, 1743360.27 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ325 WGS84 (deg): -36.791642,174.606789 Date of Test: 2/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 18.00 Test Number: CPT-117
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High cone end resistance G.l. Job Ref: 200824

Comments:




TnAr CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) 5 SBT Soil Behaviour Type (SBT)
£ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 B3 £ 2 4 6 8 yp
; T e e e e o e A e s e e B — 1 —————t— g g : 1 CPT Classifications cannot be expected to provide
° 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predictjons of $oil type basg—:‘d on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926965.38, 1743234.65 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ309 WGS84 (deg): -36.792306,174.605395 Date of Test: 2/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 13.22 Test Number: CPT-121
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): 0.34 m
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High total load G.l. Job Ref: 200824

Comments:




TnAr CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) 5 SBT Soil Behaviour Type (SBT)
£ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 B3 £ 2 4 6 8
; T e e e e o e A e s e e B — 1 1 5 g : 1 CPT Classifications cannot be expected to provide
a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predictjons of ;oil type basg—)d on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926965.38, 1743234.65 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ309 WGS84 (deg): -36.792306,174.605395 Date of Test: 2/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 13.22 Test Number: CPT-121
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): 0.34 m
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High total load G.l. Job Ref: 200824

Comments:




TnAr CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin+Taylor
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Ratio, R; (%) 5 SBT Soil Behaviour Type (SBT)
£ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 B3 £ 2 4 6 8 yp
; T e e e e o e A e s e e B — 1 —————t— g g : 1 CPT Classifications cannot be expected to provide
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926924.83, 1743237.45 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ325 WGS84 (deg): -36.792671,174.605434 Date of Test: 2/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 17.54 Test Number: CPT-126
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: Limit of reaction force G.l. Job Ref: 200824
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926924.83, 1743237.45 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ325 WGS84 (deg): -36.792671,174.605434 Date of Test: 2/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 17.54 Test Number: CPT-126
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: Limit of reaction force G.l. Job Ref: 200824
Comments:




Tl CONE PENETRATION TEST (CPT) LOG GROUND

Tonkin +Taylor INVESTIGATION
Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Fr/\c‘uon Rauo‘. R (%) -3 SBT Soil Behaviour Type (SBT)
£ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 8 § £ 2 4 6 8
; F————t————f— —f——+—+— 1 1 1t — 25 : F———+ CPT Classifications cannot be expected to provide
a 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 © 2 [.=00-22, accurate predictjons of $oil type basg—:‘d on grain size,|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
/P_ E ﬁi Sand mixtures: silty sand to sandy silt
1 / ’ { ‘:\ 1 Silt mixtures: clayey silt & silty clay
1 \ 1
] = / ) 4
L, Ji \ c Lo Clays: clay to silty clay
\\ \ o
N J \ g f r
{ ] 8
| £
- 3 T Z 3
i i
[ “ 7 - Silt mixtures: clayey silt & silty clay
2
DEls i »
>> | q Silt mixtures: clayey silt & silty clay
- I| -
5 [ I
— 5 a%\ t \% = 5] Sand mixtures: silty sand to sandy silt
- th& L
[ gl & % r ] Sand mixtures: silty sand to sandy silt
> [ — —
e e g = Sand mixtures: silty sand to sandy silt
— 6 = — 6 — —
_— | \é:- -
- 3 1 - .
= _—= ‘ \;> K
_ = = 7 Sand mixtures: silty sand to sandy silt -
—— == % t
i P :*\\L i
/ | |
é }\ Silt mixtures: clayey silt & silty clay
[ ¥ L
2 l
[ o ﬁ\ ! o ]
fsj \|§ ] \ Silt mixtures: clayey silt & silty clay
[ \ r
\ K |
1
Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926740.32, 1743076.38 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ325 WGS84 (deg): -36.794358,174.603664 Date of Test: 2/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 16.05 Test Number: CPT-128
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High total load G.l. Job Ref: 200824
Comments:




T CONE PENETRATION TEST (CPT) LOG GROUND

Corrected Cone Resistance,q, (MPa) Pore Pressure, U, (kPa) dual scale Friction Rauo‘. R (%) -3 SBT Soil Behaviour Type (SBT)
€ 4 8 12 16 20 24 28 32 36 0 50 100 150 200 2 4 6 8 g 3 T 2 4 6 8
~ — ~
= T e e e e o e A e s e e B — 1 —————t— 25 = 1 CPT Classifications cannot be expected to provide
° 100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000 4 8 12 16 2 kS 2 [.=00-22, accurate predic(ions of ;oil type basg—:»d on grain size|
A Sleeve Friction, f, (kPa) Hydrostatic Pore Pressure, u, (kPa) Inclination, x,y ( °) = 8 but provide a guide to behaviour type.
|

o

Sand mixtures: silty sand to sandy silt

P~
v O
\4
T
L

Silt mixtures: clayey silt & silty clay

|

-

N
ﬂ/\_,\/\_\”\

 —

[ Silt mixtures: clayey silt & silty clay

' |
-
N
I e e S

|
15 + 15 —
1 | %
1
[ = 1 [ \ P || |
= 3
16 - e L } \. 2 16 -
17 17 —
18 18— —
19 19 —
Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926740.32, 1743076.38 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ325 WGS84 (deg): -36.794358,174.603664 Date of Test: 2/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 16.05 Test Number: CPT-128
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High total load G.l. Job Ref: 200824
Comments:
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926650.80, 1743015.08 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ309 WGS84 (deg): -36.795174,174.602994 Date of Test: 3/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 3.28 Test Number: CPT-129
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High friction resistance G.l. Job Ref: 200824
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926584.78, 1743106.98 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ309 WGS84 (deg): -36.795755,174.604036 Date of Test: 3/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 11.29 Test Number: CPT-131
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High friction resistance G.l. Job Ref: 200824
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Client: Tonkin + Taylor Operator: Ben Thom NZTM 2000 N, E (m): 5926584.78, 1743106.98 Elevation (m): Unknown |[Client Reference:
Project: Whenuapai-Redhills Wastewater Servicing Cone Ref: MKJ309 WGS84 (deg): -36.795755,174.604036 Date of Test: 3/11/2020
E&igibn: Trig Road to Tamiro Road, Auckland Cone Type: 10cm” Compression  |Location Method: Handheld GPS Depth (m): 11.29 Test Number: CPT-131
Engineer: Benjamin Westgate Area Ratio: 0.80 Surveyor: Pre Drill (m): N/A
Contractor: Ground Investigation Ltd Filter Type: u, Termination Reason: High friction resistance G.l. Job Ref: 200824
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] Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X X i .| Data shown on this report has been assessed to provide a basic
n Undefined IZ‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project: Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P.K.
Sensitive fine grained IZ' Sands: clean sands to silty sands Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for

Ecr)o gﬁton: Trig Road to Tamiro Road, Auckland

Engineer: Benjamin Westgate

Contractor: Ground Investigation Ltd

n Organic: Organic clay/silt, peat Dense sand to gravelly sand

Clay: clay to silty clay Stiff sand to clayey sand

- Silt mixtures: clayey silt & silty cIayIZ' Stiff silt/clay

Geotechnical Engineering, 4th Edition. The interpretations are presented
only as a guide for geotechnical use and should be carefully reviewed by
the user. Ground Investigation Ltd. does not warrant the correctness or
applicability of any of the geotechnical soil and design parameter shown
and does not assume any liability for any use of the results in any design or
review. The used should be fully aware of the techniques and limitations of
any method used to derive data shown in this report.
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G.l. Job Ref: 200824
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] Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X . X .| Data shown on this report has been assessed to provide a basic
n Undefined IZ‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project; Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P.K.
iect Sensitive fine grained IZ' Sands: clean sands to silty sands Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for
Ero etQ . Trig Road to T iro Road. Auckland Geotechnical Engineering, 4th Edition. The interpretations are presented Test Number: CPT-02
ocation: rfig Road 1o lamiro koad, Aucklan n Organic: Organic clay/silt, peat Dense sand to gravelly sand only as a guide for geotechnical use and should be carefully reviewed by
. . . 9 - 0rg y/silt, p 9 y the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate . . applicability of any of the geotechnical soil and design parameter shown
Clay: clay to silty clay Stiff sand to clayey sand and does not assume any liability for any use of the results in any design or
Contractor: Ground Investigation Ltd review. The used should be fully aware of the techniques and limitations of

n Silt mixtures: clayey silt & silty claylZ' Stiff silt/clay

any method used to derive data shown in this report.

G.l. Job Ref: 200824
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] Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X X i .| Data shown on this report has been assessed to provide a basic
n Undefined IZ‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project; Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P K.
Ero'eqt Sensitive fine grained IZ' Sands: clean sands to silty sands gObf”Sr?’? arlué K.L. Cabel fggb_?”'d_?h‘o _C?ne Pf“t.e"am” Testlngtfodr Test Number CPT-03
. : A eotechnical Engineering, iton. € Interpretations are presente : -
ocation: T”g Road to Tamiro Road' Auckland n Organic: Organic clay/silt, peat Dense sand to gravelly sand only as a guide for geotechnical use and should be carefully reviewed by
. . . 9 - 0rg y/silt, p 9 y the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate . . applicability of any of the geotechnical soil and design parameter shown
Clay: clay to silty clay Stiff sand to clayey sand and does not assume any liability for any use of the results in any design or
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Contractor: Ground Investigation Ltd [ sit mixtures: ciayey sit & ity ciay[ @ | stit situctay any method used to derive data shown in this report. G.l. Job Ref: 200824
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] Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X X i .| Data shown on this report has been assessed to provide a basic
n Undefined IZ‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
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. . . 9 - 0rg y/silt, p 9 y the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate . . applicability of any of the geotechnical soil and design parameter shown
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9 n Silt mixtures: clayey silt & silty claylZ' Stiff silt/clay any method used to derive data shown in this report. G.l. Job Ref: 200824
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Client: Tonkin + Taylor X X i .| Data shown on this report has been assessed to provide a basic
n Undefined IZ‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project; Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P.K.
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ocation: T”g Road to Tamiro Road' Auckland n Organic: Organic clay/silt, peat Dense sand to gravelly sand only as a guide for geotechnical use and should be carefully reviewed by
. . . 9 - 0rg y/silt, p 9 y the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate . . applicability of any of the geotechnical soil and design parameter shown
Clay: clay to silty clay Stiff sand to clayey sand and does not assume any liability for any use of the results in any design or
Contractor: Ground Investigation Ltd review. The used shoulq be fully aware lof the techniques and limitations of
9 - Silt mixtures: clayey silt & silty cIayIZ' Stiff silt/clay any method used to derive data shown in this report. G.l. Job Ref: 200824
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] Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor ) ) : .| Data shown on this report has been assessed to provide a basic
n Undefined IZ‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project; Whenuapai-Redhills Wastewater Servicing - _ . geotechnical soil and design parameters using methods published in P.K.
Ero'eqt Sensitive fine grained IZ' Sands: clean sands to silty sands gObf”Sr?’? arlué K.L. Cabel fggb_?”'d_?hm _C?ne Pf“t.e"am” Testmgtfodr Test Number CPT-05
. : B eotechnical Engineering, iton. € Interpretations are presente : -
ocation: T”g Road to Tamiro Road, Auckland n Organic: Organic clay/silt. peat Dense sand to gravelly sand only as a guide for geotechnical use and should be carefully reviewed by
. . ) 9 - 0rg y/silt, p 9 y the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate . . applicability of any of the geotechnical soil and design parameter shown
£l Clay: clay to silty clay n Stiff sand to clayey sand and does not assume any liability for any use of the results in any design or

Contractor: Ground Investigation Ltd review. The used should be fully aware of the techniques and limitations of

- Silt mixtures: clayey silt & silty cIayIZ' Stiff silt/clay any method used to derive data shown in this report. G.l. Job Ref: 200824
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] Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X X i .| Data shown on this report has been assessed to provide a basic
n Undefined IE‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project; Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P.K.
Ero'eqt Sensitive fine grained IZ' Sands: clean sands to silty sands gObf"Sﬁ’? aT?EK-I'_' Cabel (5811221'1('3”id$|:o _C?ne P?”t.e"am” Testingtfodr Test Number CPT-05
. : A eotechnical Engineering, iton. € Interpretations are presente : -
oéatlon. T”g Road to Tamiro Road' Auckland n Organic: Organic clay/silt, peat Dense sand to gravelly sand only as a guide for geotechnical use and should be carefully reviewed by
. . . 9 - 0rg y/silt, p 9 y the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate . . applicability of any of the geotechnical soil and design parameter shown
Clay: clay to silty clay Stiff sand to clayey sand and does not assume any liability for any use of the results in any design or
. : : review. The used should be fully aware of the techniques and limitations of
Contractor: Ground Investigation Ltd [ sit mixtures: ciayey sit & ity ciay[ @ | stit situctay any method used to derive data shown in this report. G.l. Job Ref: 200824
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Client:
Project:
Ero'eqt
ocation:
Engineer:

Contractor:

Tonkin + Taylor

Whenuapai-Redhills Wastewater Servicing
Trig Road to Tamiro Road, Auckland
Benjamin Westgate

Ground Investigation Ltd

Soil Behaviour Type SBT,, - Robertson et al. 1990

n Undefined

Sensitive fine grained

IZ' Sand mixtures: silty sand to sandy silt

IZ' Sands: clean sands to silty sands

n Organic: Organic clay/silt, peat Dense sand to gravelly sand

Clay: clay to silty clay

Stiff sand to clayey sand

- Silt mixtures: clayey silt & silty cIayIZ' Stiff silt/clay

Notes and Limitations:

Data shown on this report has been assessed to provide a basic
interpretation in terms of Soil Behaviour Type (SBT) and various

geotechnical soil and design parameters using methods published in P.K.

Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for
Geotechnical Engineering, 4th Edition. The interpretations are presented
only as a guide for geotechnical use and should be carefully reviewed by
the user. Ground Investigation Ltd. does not warrant the correctness or
applicability of any of the geotechnical soil and design parameter shown

and does not assume any liability for any use of the results in any design or
review. The used should be fully aware of the techniques and limitations of

any method used to derive data shown in this report.

Client Reference:

Test Number:

CPT-06

G.l. Job Ref:
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] Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X X i .| Data shown on this report has been assessed to provide a basic
n Undefined IE‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project; Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P.K.
iect Sensitive fine grained IZ' Sands: clean sands to silty sands Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for
EFO etQ . Tria Road to T iro Road. Auckland Geotechnical Engineering, 4th Edition. The interpretations are presented Test Number: CPT-06
ocation: rfig Road 1o lamiro koad, Aucklan n Organic: Organic clay/silt, peat Dense sand to gravelly sand only as a guide for geotechnical use and should be carefully reviewed by
. . ) . ! the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate . . applicability of any of the geotechnical soil and design parameter shown
Clay: clay to silty clay Stiff sand to clayey sand and does not assume any liability for any use of the results in any design or
Contractor: Ground Investigation Ltd review. The used should be fully aware lof the techniques and limitations of
9 - Silt mixtures: clayey silt & silty claylZ' Stiff silt/clay any method used to derive data shown in this report. G.l. Job Ref: 200824
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Client:
Project:
Ero'eqt
ocation:
Engineer:

Contractor:

Tonkin + Taylor

Whenuapai-Redhills Wastewater Servicing
Trig Road to Tamiro Road, Auckland
Benjamin Westgate

Ground Investigation Ltd

Soil Behaviour Type SBT,, - Robertson et al. 1990

n Undefined

Sensitive fine grained

IE' Sand mixtures: silty sand to sandy silt

IZ' Sands: clean sands to silty sands

n Organic: Organic clay/silt, peat Dense sand to gravelly sand

Clay: clay to silty clay

Stiff sand to clayey sand

- Silt mixtures: clayey silt & silty cIayIZ' Stiff silt/clay

Notes and Limitations:

Client Reference:

Data shown on this report has been assessed to provide a basic
interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P.K.
Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for
Geotechnical Engineering, 4th Edition. The interpretations are presented
only as a guide for geotechnical use and should be carefully reviewed by
the user. Ground Investigation Ltd. does not warrant the correctness or
applicability of any of the geotechnical soil and design parameter shown
and does not assume any liability for any use of the results in any design or

Test Number:

CPT-07

review. The used should be fully aware of the techniques and limitations of
any method used to derive data shown in this report.

G.l. Job Ref:

200824
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] Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X X i .| Data shown on this report has been assessed to provide a basic
n Undefined IE‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project; Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P.K.
Ero'eqt Sensitive fine grained IZ' Sands: clean sands to silty sands gObf"Sﬁ’? aT?EK-I'_' Cabel (5811221'1('3”id$|:o _C?ne P?”t.e"am” Testingtfodr Test Number CPT-07
. : A eotechnical Engineering, iton. € Interpretations are presente : -
ocation: T”g Road to Tamiro Road' Auckland n Organic: Organic clay/silt, peat Dense sand to gravelly sand only as a guide for geotechnical use and should be carefully reviewed by
. . . 9 - 0rg y/silt, p 9 y the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate applicability of any of the geotechnical soil and design parameter shown

Contractor: Ground Investigation Ltd

Clay: clay to silty clay

Stiff sand to clayey sand

- Silt mixtures: clayey silt & silty claylZ' Stiff silt/clay

and does not assume any liability for any use of the results in any design or

review. The used should be fully aware of the techniques and limitations of
any method used to derive data shown in this report.

G.l. Job Ref:

200824
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] Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X X i .| Data shown on this report has been assessed to provide a basic
n Undefined IZ‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project; Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P.K.
Ero'eqt Sensitive fine grained IZ' Sands: clean sands to silty sands gObf”Sr?’? arlué K.L. Cabel fgjgg?”id_?hm _C?ne Pf“t.e"atb” Testingtfodr Test Number CPT-08
. : A eotechnical Engineering, iton. € Interpretations are presente : -
ocation: T”g Road to Tamiro Roadr Auckland n Organic: Organic clay/silt. peat Dense sand to gravelly sand only as a guide for geotechnical use and should be carefully reviewed by
. . . 9 - 0rg y/silt, p 9 y the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate applicability of any of the geotechnical soil and design parameter shown
Clay: clay to silty clay Stiff sand to clayey sand and does not assume any liability for any use of the results in any design or
Contractor: Ground Investigation Ltd review. The used shoulq be fully aware lof the techniques and limitations of
9 - Silt mixtures: clayey silt & silty cIayIZ' Stiff silt/clay any method used to derive data shown in this report. G.l. Job Ref: 200824
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] Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X X i .| Data shown on this report has been assessed to provide a basic
n Undefined IZ‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project; Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P.K.
f Sensitive fine grained IZ' Sands: clean sands to silty sands Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for
EEO gﬁgn Trig Road to Tamiro Road. Auckland Geotechnicgl Engineering, 4th Edition. The interpretations are presented Test Number: c PT-08
| [ oroeric organc iy, peat  [T] ense sanatogravely sana g 22 e o actechmcal s o sl b creiuly e b
Engineer: Benjamin Westgate . . applicability of any of the geotechnical soil and design parameter shown
Clay: clay to silty clay Stiff sand to clayey sand and does not assume any liability for any use of the results in any design or
Contractor: Ground Investigation Ltd review. The used should be fully aware of the techniques and limitations of

n Silt mixtures: clayey silt & silty claylZ' Stiff silt/clay

any method used to derive data shown in this report.

G.l. Job Ref: 200824
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Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X X i .| Data shown on this report has been assessed to provide a basic
n Undefined IE‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project; Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P.K.
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any method used to derive data shown in this report.
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Project; Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P.K.
Ero'eqt Sensitive fine grained IZ' Sands: clean sands to silty sands gob?nsr:m aT?EK-l_-- Cabel (fg:gg_fﬁuid%:o _Cttlne P(tent_etration Testingtfodr Test Number CPT 1 1 2
. : A eotechnical Engineering, iton. € Interpretations are presente : -
ocation: T”g Road to Tamiro Road, Auckland ! Organic: Organic clay/silt, peat Dense sand to gravelly sand only as a guide for geotechnical use and should be carefully reviewed by
. . . . g the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate . . applicability of any of the geotechnical soil and design parameter shown
Clay: clay to silty clay Stiff sand to clayey sand and does not assume any liability for any use of the results in any design or
Contractor: Ground Investigation Ltd review. The used shoulq be fully aware lof the techniques and limitations of
9 - Silt mixtures: clayey silt & silty claylZ' Stiff silt/clay any method used to derive data shown in this report. G.l. Job Ref: 200824




TRAT CPT PARAMETER LOG GROUND

Tonkin+Taylor
Refined Normalised Cone Resistance,Q, Normalised Friction Ratio, F, SBT, Undrained Shear Strength, s, (kPa) Relative Density, D, (%) Friction Angle, (¢') Estimated SBT Ng,
fé 50 100 150 200 250 300 350 400 450 2 4 6 8 10 12 2 4 6 8 g 40 80 120 160 200 240 280 320 360 20 40 60 80 30 35 40 45 10 20 30 40
;f:}:}:}:}:}:}:}:}:}::}:}:}:}:}:}::}:}:}:}:;f —tt 4t —t———
% 00 02 04 06 0:8 1.0 I %
[a Pore Pressure Ratio, B, o
q ——
—d — 3 I
|1 /,? L
1 ‘- 1 <
4 ] =
L= —
2 > é 2 d &4
[ = [ — ]
[
b = =
3 1 7 = )
—“ “ N
-3 /5 j 5] = -3 — J( E
[ kﬁ_
& =
BEg %
S { gﬁ , % _
< —
g = i =] (i
== g_| !
= P E—
< : T
——| | =
T = = |
[ 3 33\ [ 3 S ]
[ o /g \%} [ o ]
j ? 7 <
] Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X X i .| Data shown on this report has been assessed to provide a basic
n Undefined IZ‘ Sand mixtures: silty sand to sandy silt| interpretation in terms of Soil Behaviour Type (SBT) and various
Project; Whenuapai-Redhills Wastewater Servicing geotechnical soil and design parameters using methods published in P.K.
Ero'eqt Sensitive fine grained Iz‘ Sands: clean sands to silty sands gob?rtsr?r} arlwé K.L. Cabel (fg:gg_fﬁuid%:o _Cttlne P(tent_etration Testingtfodr Test Number CPT 1 1 7
. : A eotechnical Engineering, iton. € Interpretations are presente : -
ocation: T”g Road to Tamiro Roadr Auckland n Organic: Organic clay/silt. peat Dense sand to gravelly sand only as a guide for geotechnical use and should be carefully reviewed by
. . . 9 - 0rg y/silt, p 9 y the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate . . applicability of any of the geotechnical soil and design parameter shown
Clay: clay to silty clay Stiff sand to clayey sand and does not assume any liability for any use of the results in any design or
Contractor: Ground Investigation Ltd review. The used shoulq be fully aware lof thg techniques and limitations of
9 - Silt mixtures: clayey silt & silty cIayIZ' Stiff silt/clay any method used to derive data shown in this report. G.l. Job Ref: 200824




TRAr

CPT PARAMETER LOG

GROUND

INVESTIGATION

Tonkin+Taylor
Refined Normalised Cone Resistance,Q, Normalised Friction Ratio, F, SBT, Undrained Shear Strength, s, (kPa) Relative Density, D, (%) Friction Angle, (¢') Estimated SBT Ng,
fg 50 100 150 200 250 300 350 400 450 2 4 6 8 10 12 2 4 6 8 g 40 80 120 160 200 240 280 320 360 20 40 60 80 30 35 40 45 10 20 30 40
; 1 1 : —f——+ T + b+ + ———————f— ——————— 1
= 00 02 04 06 08 10 | k=
8 Pore Pressure Ratio, B, ¢ 8
] 1 <= ] =] - A B
— 11 g 11 s> -]
— 12 ? X [—12 ?} —]
i é 3 i ™ 1
| N L
— 13 \ g g) — 13 E -
[ 7 [ : ]
{ 1 : { | !
— 14 o } — 14 \ L —]
> <‘>(J > -l (>
- } é - } > ﬁ |
- (%\ % - %L é E
— ‘F pm—| p— ;:-—
.l Y \ \ | |
[ } % ™~ [ 5 3 ]
i A & d
= q
= — [ [
— 18 — 18 —]
L 19 — 19 ]
Soil Behaviour Type SBT,, - Robertson et al. 1990 Notes and Limitations: Client Reference:
Client: Tonkin + Taylor X . X .| Data shown on this report has been assessed to provide a basic
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- Silt mixtures: clayey silt & silty cIayIZ' Stiff silt/clay
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Client: Tonkin + Taylor

Pro_ject: Whenuapai-Redhills Wastewater Servicing
Ecr)o gfﬁs:n: Trig Road to Tamiro Road, Auckland
Engineer: Benjamin Westgate

Contractor: Ground Investigation Ltd

n Undefined

Sensitive fine grained

Clay: clay to silty clay

Soil Behaviour Type SBT,, - Robertson et al. 1990

IZ' Sand mixtures: silty sand to sandy silt

Iz‘ Sands: clean sands to silty sands

n Organic: Organic clay/silt, peat Dense sand to gravelly sand

Stiff sand to clayey sand

- Silt mixtures: clayey silt & silty cIayIZ' Stiff silt/clay

Notes and Limitations:

Data shown on this report has been assessed to provide a basic
interpretation in terms of Soil Behaviour Type (SBT) and various

geotechnical soil and design parameters using methods published in P.K.
Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for

Geotechnical Engineering, 4th Edition. The interpretations are presented
only as a guide for geotechnical use and should be carefully reviewed by
the user. Ground Investigation Ltd. does not warrant the correctness or

applicability of any of the geotechnical soil and design parameter shown

and does not assume any liability for any use of the results in any design or
review. The used should be fully aware of the techniques and limitations of

any method used to derive data shown in this report.
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ocation: rfig Road 1o lamiro koad, Aucklan n Organic: Organic clay/silt, peat Dense sand to gravelly sand only as a guide for geotechnical use and should be carefully reviewed by
. . ) 9 - 0rg y/silt, p 9 y the user. Ground Investigation Ltd. does not warrant the correctness or
Englneer: Benjamln Westgate applicability of any of the geotechnical soil and design parameter shown
Clay: clay to silty clay Stiff sand to clayey sand and does not assume any liability for any use of the results in any design or
Contractor: Ground Investigation Ltd review. The used should be fully aware lof the techniques and limitations of
9 n Silt mixtures: clayey silt & silty claylZ' Stiff silt/clay any method used to derive data shown in this report. G.l. Job Ref: 200824




Ll CPT ZEROS AND DRIFT ﬁ&gg”o?

Tonkin+Taylor

G.l. Job Ref: 200824

Push Tip Resistance Local Friction Pore Pressure
Cone Reference CPT Name = " : : = : : = . :
Number Initial Final Difference Initial Final Difference Initial Final Difference

(MPa) (MPa) (kPa) (MPa) (MPa) (kPa) (MPa) (MPa) (kPa)
MKJ325 CPT-02 1 24.048 23.931 -117.3 0.2954 0.2954 0.0 2.7970 2.7994 24
MKJ309 CPT-03 1 9.804 9.762 417 0.1323 0.1322 0.1 1.4208 1.4215 0.7
MKJ325 CPT-04 1 24.091 24.027 64.0 0.2951 0.2955 0.4 2.8024 2.8040 1.6
MKJ309 CPT-05 1 9.835 9.736 -99.0 0.1337 0.1324 13 1.4195 1.4218 23
MKJ333 CPT-06 1 9.470 9.470 0.0 0.1200 0.1207 0.7 0.9416 0.9423 0.7
MKJ333 CPT-07 1 9.470 9.470 0.0 0.1215 0.1205 1.0 0.9407 0.9426 1.9
MKJ539 CPT-08 1 20.626 20.611 -15.5 0.2498 0.2498 0.0 2.8176 2.8176 0.0
MKJ309 CPT-111 1 9.820 9.814 5.3 0.1330 0.1331 0.1 1.4205 1.4213 0.8
MKJ325 CPT-112 1 23.995 23.974 213 0.2940 0.2948 0.8 2.7981 2.7988 0.7
MKJ325 CPT-117 1 24.144 24.006 -138.6 0.2954 0.2952 0.2 2.8047 2.8083 3.6
MKJ309 CPT-121 1 9.830 9.741 -88.6 0.1343 0.1315 2.8 1.4169 1.4194 25
MKJ325 CPT-126 1 24.123 23.984 -138.6 0.2956 0.2954 0.2 2.8048 2.8069 2.1
MKJ325 CPT-128 1 24.064 24.022 426 0.2947 0.2951 0.4 2.8065 2.8067 0.2
MKJ309 CPT-129 1 9.783 9.773 -10.5 0.1315 0.1318 0.3 1.4210 1.4219 0.9

Client: Tonkin + Taylor Location: Trig Road to Tamiro Road, Auckland Note: Zero difference_z cc_)lour—coded based on application classes following ISO
Project: Whenuapai-Redhills Wastewater Servicing Project Engineer: Benjamin Westgate 22476-1:2012. Blue indicates Class 1, green Class 2, orange Class 3 and red Class 4.
Grey represents if a test is below Class 4.




Ll CPT ZEROS AND DRIFT ﬁ\llgsoﬂ({iiwoe

Tonkin+Taylor
G.l. Job Ref: 200824

Push Tip Resistance Local Friction Pore Pressure
Cone Reference CPT Name = " : : : : = . :
Number Initial Final Difference Final Difference Initial Final Difference
(MPa) (MPa) ((GE)) (MPa) ((GE)) (MPa) (MPa) ((GE))
MKJ309 CPT-131 1 9.866 9.767 -99.1 0.1340 0.1322 1.8 1.4200 1.4219 1.9
Client: Tonkin + Taylor Location: Trig Road to Tamiro Road, Auckland Note: Zero difference_z cc_)lour—coded based on application classes following ISO
Project: Whenuapai-Redhills Wastewater Servicing Project Engineer: Benjamin Westgate 22476-1:2012. Blue indicates Class 1, green Class 2, orange Class 3 and red Class 4.
Grey represents if a test is below Class 4.




HOLE Id: ENVR-HA03

SHEET: 1 OF 1

HAND AUGER LOG

Tonkin+Taylor

1014985.0000

JOB No.:

HOLE STARTED: 10/11/2020

LOCATION: Whenuapai
DRILL TYPE: 50 mm HA

PROJECT: Watercare Whenuapai-Redhill Gl

HOLE FINISHED: 10/11/2020

5925787.00 mN
1744024.40 mE

CO-ORDINATES:
(NZTM2000)

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: RVDK

DRILL METHOD: HA

36.70m

R.L.:

CHECKED: CBM

NzvD2016

DATUM:

GEOLOGICAL
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: ENVR-HA03

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5925787.00 mN

(NZTM2000)  1744024.40 mE
RL.: 36.70m
DATUM: NZVD2016

DRILL TYPE: 50 mm HA
DRILL METHOD: HA

HOLE STARTED: 10/11/2020

HOLE FINISHED: 10/11/2020

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: RVDK CHECKED: CBM

et |OVAQ8E k.
. HAOZ (ENWR) E . cnope: Redlils
AT d I | ownwom 0.0 |

20

100

0.00-1.00m




HOLE Id: ENVR-HA04

SHEET: 1 OF 1

HAND AUGER LOG

Tonkin+Taylor

1014985.0000

JOB No.:
HOLE STARTED: 10/11/2020

LOCATION: Whenuapai
DRILL TYPE: 50 mm HA

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

HOLE FINISHED: 10/11/2020

5925759.80 mN
1744104.70 mE

(NZTM2000)

DRILL METHOD: HA

39.50m

R.L.:

DRILLED BY: Tonkin + Taylor Ltd

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: RVDK

NzvD2016

DATUM:

Description and
Additional Observations

SILT, some organics; dark brown. Very stiff,

moist, non-plastic; organics, rootlets.

Clayey SILT, trace sand; greyish brown. Very

stiff, moist, non-plastic.

0.0PPM

Clayey SILT; dark brown minor black mottle.

Very stiff, moist, non-plastic.

0.5m: PID

1m: Target depth

=0.0PPM

1.0m: PID

(e
HIONZMISWVAHS &7

NOILLYOIHISSYTO
ALISNIA/HLONTILS

NOILIGNOD
oz_mmxcm\/ UALSION

EEE IR
oo | _xv_x _x* _xx _xx_x4 _xx_x*
LIRS EIREERETE
e} =3 ro} o Jre} o ro) o ro)
(w) Hed3a 3 T - ~ o © © < <
(w) 18 6¢ 8¢ pAS 9¢ S€
SITdNVS —‘ —‘
3@ 3 3
< E < <
e T z z
[ ¥oE r®¢€ r Qe
" 28 a9 29§
) w?o [IRAITS
O - C D _____
S
« T T T T T TR
&
wm [ et it ettt i et e
-1
TR
g2 B e et et i it e
£ S
a
N oo C L ________
o
QoHLIW
(%) A¥3A003 30D
¥3LVM
=%
3
= G
< © ..
] H =3 2]
Py H < =
Q¢ 2 o z
O|3¢ = E wis
)33 8 i =5
O|8¢g=3 S |oE
m(giit |2
CREER ole

wo'L-00 ‘L xog

20499 Aq §9-0100 Ylim PRONPOId - Y £0:21:0L 020Z/ZL/LE - Boebnypuey

Rev.: A

Scale 1:25



HandAugerlLog - 21/12/2020 10:17:07 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: ENVR-HA04

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5925759.80 mN
(NZTM2000) 1744104.70 mE

R.L.: 39.50m
DATUM: NzZvD2016

DRILL TYPE: 50 mm HA
DRILL METHOD: HA

HOLE STARTED: 10/11/2020

HOLE FINISHED: 10/11/2020

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: RVDK CHECKED: CBM




1014985.0000

CHECKED: CBM

Rev.: A

HOLE Id: ENVR-HAO05

SHEET: 1 OF 1

JOB No.:

HOLE STARTED: 10/11/2020
HOLE FINISHED: 10/11/2020
DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: RVDK
ENGINEERING DESCRIPTION
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LOCATION: Whenuapai

DRILL TYPE: 50 mm HA
DRILL METHOD: HA

HAND AUGER LOG

Tonkin+Taylor

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

5925739.90 mN
1744151.80 mE

(NZTM2000)

41.00m

R.L.:

NzvD2016

DATUM:

GEOLOGICAL
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BOREHOLE No.: ENVR-HA05

CORE PHOTOS

Tonkin+Taylor
PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES:  5925739.90 mN DRILL TYPE: 50 mm HA HOLE STARTED: 10/11/2020

(NZTM2000) 1744151.80 mE

R.L.: 41.00m
DATUM: NzZvD2016

HOLE FINISHED: 10/11/2020
DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: RVDK CHECKED: CBM

DRILL METHOD: HA

. 014985
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HOLE Id: ENVR-HA101

SHEET: 1 OF 1

HAND AUGER LOG

Tonkin+Taylor

1014985.0000
HOLE STARTED: 04/11/2020

JOB No.:

LOCATION: Whenuapai
DRILL TYPE: 50 mm HA

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

HOLE FINISHED: 04/11/2020

5926989.60 mN
1743340.30 mE

(NZTM2000)

DRILL METHOD: HA

DRILLED BY: Tonkin + Taylor Ltd

12.80m

R.L.:

CHECKED: CBM

LOGGED BY: RVDK

NzvD2016

DATUM:
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BOREHOLE No.: ENVR-HA101

CORE PHOTOS

Tonkin +Taylor

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926989.60 mN DRILL TYPE: 50 mm HA HOLE STARTED: 04/11/2020
(NZTM2000) 1743340.30 mE DRILL METHOD: HA HOLE FINISHED: 04/11/2020
R.L.: 12.80m ’ DRILLED BY: Tonkin + Taylor Ltd
DATUM: NZVvD2016 LOGGED BY: RVDK CHECKED: CBM

HandAugerlLog - 21/12/2020 10:18:05 AM - Produced with Core-GS by GeRoc
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HOLE Id: HA03

SHEET: 1 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:

HOLE STARTED: 02/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 02/12/2020

DRILL TYPE: 75 and 50 mm Hand auger

5926343.50 mN
1743214.30 mE

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: GEOTECHNICS

19.40m

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: RBE

NzvD2016

DATUM:

Description and
Additional Observations
3.7m: Light brown with black mottles. Medium plasticity.

Clayey SILT; light whitish grey mottled yellowish
brown and brown. Very stiff to stiff, moist, low

SILT; light greyish white mottled yellowish brown.
plasticity.

Sandy SILT; light whitish grey. Moist to wet, non-
Very stiff, moist, non-plastic.

Silty CLAY; light greyish white mottled orange
plastic.

SILT; brown. Moist, non-plastic.
SILT; friable. Very stiff, moist, non-plastic.
brown. Very stiff, moist, high plasticity.
0.5m: mottled yellowish brown
2.1m: light greyish white, low plasticity
4.7m: Dark brown, organic stained.
Peaty clayey SILT; black. Stiff, moist, low
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1014985.0000
CHECKED: CBM

HOLE Id: HA03

SHEET: 2 OF 2

JOB No.:

DRILLED BY: GEOTECHNICS

HOLE STARTED: 02/12/2020
HOLE FINISHED: 02/12/2020

LOGGED BY: RBE
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DRILL TYPE: 75 and 50 mm Hand auger

LOCATION: Whenuapai
DRILL METHOD: HA+DCP

TESTS
4.80m
® 104/21 kPa

HAND AUGER LOG

SCALA PENETROMETER
(Blows/100mm)
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19.40m
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PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:
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GEOLOGICAL

he]
14
)]
£
o
bl
D
Q
oo n
Y¥3LVM | 19)EeMm 8del} | -
c
o
kel
]
=% o
3 £
<] =
©
o w
© L
3 =) [}
H < =
g g z
H 3 wis
o Q
g = = |8E
4 3 et
- s©
&2 wzs00sa o |2

GENERIC NAME,

20499 Aq §9-0100 Ylim PRONPOId - Y 90:61:0L 020Z/ZL/LZ - Boebnypuey

Rev.: A

Scale 1:25



Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA03

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:
(NZTM2000)

R.L.
DATUM:

5926343.50 mN
1743214.30 mE

19.40m
NzZvD2016

DRILL TYPE: 75 and 50 mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 02/12/2020

HOLE FINISHED: 02/12/2020

DRILLED BY: GEOTECHNICS

LOGGED BY: RBE CHECKED: CBM

HandAugerlLog - 21/12/2020 10:19:06 AM - Produced with Core-GS by GeRoc
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1014985.0000
CHECKED: CBM

HOLE Id: HA04

SHEET: 1 OF 2

JOB No.:

Description and
Additional Observations
dark brown. Stiff, moist, non-plastic;

inclusion of agricultural plastic sheet.
4.4m: abundant organics and inclusions of decomposed

2.5m: Scala (blows per 100mm): 13,22,22,20,18

1.0m: light grey mottled yellowish brown

Clayey SILT; grey. Stiff, moist, low plasticity.
Silty SAND; greyish brown. Wet; sand, fine to
SILT; brown and grey. Very stiff, moist, non-
Clayey SILT; light grey. Very stiff, moist, low

Sandy SILT; light whitish brown. Very stiff, moist,
SILT; light brown. Stiff, moist, non-plastic; Scala

Silty CLAY; light greyish white mottled yellowish
brown. Very stiff to stiff, moist, high plasticity.
Clayey SILT; light brown. Very stiff, moist, low
Silty SAND; white. Moist to wet; sand, fine to

HOLE STARTED: 02/12/2020
HOLE FINISHED: 02/12/2020
DRILLED BY: GEOTECHNICS

LOGGED BY: RBE
ENGINEERING DESCRIPTION
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DRILL TYPE: 75 and 50 mm Hand auger

LOCATION: Whenuapai
DRILL METHOD: HA+DCP

HAND AUGER LOG

Taylor

in+

1743388.90 mE

5926082.10 mN
21.20m

NzvD2016

-
(NZTM2000)

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

R.L.:
DATUM:
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HOLE Id: HA04

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:
HOLE STARTED: 02/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 02/12/2020

DRILL TYPE: 75 and 50 mm Hand auger

5926082.10 mN
1743388.90 mE

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: GEOTECHNICS

21.20m

R.L.:

CHECKED: CBM

LOGGED BY: RBE

NzvD2016

DATUM:
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COMMENTS: Farmland end Spedding Rd

Hole Depth

6.85m
Scale 1:25
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA04

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:
(NZTM2000)

R.L.
DATUM:

5926082.10 mN
1743388.90 mE

21.20m
NzZvD2016

DRILL TYPE: 75 and 50 mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 02/12/2020

HOLE FINISHED: 02/12/2020

DRILLED BY: GEOTECHNICS

LOGGED BY: RBE CHECKED: CBM

HandAugerlLog - 21/12/2020 10:22:18 AM - Produced with Core-GS by GeRoc
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HOLE Id: HA05

SHEET: 1 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:

HOLE STARTED: 01/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 01/12/2020

DRILL TYPE: 75 and 50mm Hand auger

1743549.70 mE

5925977.70 mN
27.20m

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: GEOTECHNICS

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: RBE

NzvD2016

DATUM:

Description and
Additional Observations

1.8m: light greyish brown. Low plasticity

4.2m: blackish brown

4.0m: brown
4.5m: brown

Clayey SILT, trace sand; light brown. Stiff to firm,
Silty CLAY; light grey. Firm, moist, high plasticity.

Sandy SILT; light greyish brown. Stiff, wet, non-
moist, low plasticity.

SILT; dark brown. Moist, non-plastic; inclusions
plastic.

of gravel, black plastic twine.
Silty CLAY; light grey. Stiff to very stiff, moist,

high plasticity.
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HOLE Id: HA05

SHEET: 2 OF 2

HAND AUGER LOG

1014985.0000

JOB No.:

HOLE STARTED: 01/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 01/12/2020

DRILL TYPE: 75 and 50mm Hand auger

DRILL METHOD: HA+DCP

DRILLED BY: GEOTECHNICS

CHECKED: CBM

LOGGED BY: RBE
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4.70m
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Rev.: A

SCALA PENETROMETER
(Blows/100mm)

o

QOHLAW

(%) A¥IA0OT 360D

YILVM

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

5925977.70 mN
1743549.70 mE

(NZTM2000)

27.20m

R.L.:

NzvD2016

DATUM:

GEOLOGICAL

GEOLOGICAL UNIT,

GENERIC NAME,

ORIGIN,

MATERIAL COMPOSITION.

Tauranga Group

Wz 001 xo8

COMMENTS: Spedding Road

Hole Depth

7.25m
Scale 1:25
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA05

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5925977.70 mN
(NZTM2000) 1743549.70 mE

R.L.: 27.20m
DATUM: NzZvD2016

DRILL TYPE: 75 and 50mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 01/12/2020

HOLE FINISHED: 01/12/2020

DRILLED BY: GEOTECHNICS

LOGGED BY: RBE CHECKED: CBM

® 1014985
HACS ' SpeddingRe..

0.00-5.20m




HOLE Id: HA06

SHEET: 1 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:
HOLE STARTED: 01/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 01/12/2020

DRILL TYPE: 75 and 50 mm Hand auger

5925924.30 mN
1743672.80 mE

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: GEOTECHNICS

30.70m

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: RBE

NzvD2016

DATUM:

Description and
Additional Observations

Clayey SILT; light brown. Stiff to very stiff, moist,

Silty CLAY; light brownish grey. Very stiff, moist,
medium plasticity.

Clayey SILT; yellowish brown. Stiff to very stiff,
high plasticity.

SILT; light yellowish brown. Very stiff, moist, non-
moist; low to medium plasticity.

plastic.
Sandy SILT; grey. Stiff, moist, low plasticity;

SILT; dark brown. Moist, non-plastic; friable.
sand, fine.

HLON3YLS ¥VIHS

(2a) oo

NOILLYOIHISSYTO
ALISNIA/HLONTILS

NOILIGNOD
wz_mmx§m>/ UALSION

GEOLOGICAL

GEOLOGICAL UNIT,

] N EE R R M HEE R EE N T N
| 2 L] _:_J_, _:_J_, _:_J_, _:i x _:_J_, _:_J_, _:i _:_J_, _:_J_, _:_J_, _ ;
L
- aniala . o s i T .
n o w o n o w o wn
(w) Hed3a 3 - - ~ i ) © < <
(w) 1y 0¢ 6c 8T pxa 14
SATAWVS
z g o 5.8 B ¢ £ o & £ g o S5 o o o o o o o
= Qe Qe o
0 8 = So JEW _SEC £ o9 o & & g 82 ¢ g do ¢ g g C)
g =2 < soEonyefoc ¥ § 35 £ 285 o o g o8 & 5 s 285 g S S s @
5o ~ Ndo3 oo gaoaT X s £3 @ 283 = > © o Q Q @ a2 o Q§ RS Q o
[Z] n N Y = o Tt = (=) -~ = o o < N o (72} [e<) (2} -~ [7] [{=} < < < n
a@ — 1a0P@1aOP@9 — © — -~ @© -~ ~ =5} © T %] © © «m © ~ © © ©
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
w\uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
mmhuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
« I - Il I LIl hhhhhhhhht-t
5 I
b o
= - r__________ - “““¥“-¥“-¥“-¥“-'¥“'¥“'¥—— et e
Bf e fIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIii:
88 ST CICCCICIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIE
g2 LR e et i it i i it i e
§  ®TIIIIIIIIIIITIITIITIITIIIIIIIIIIIIIIIIIITIITIITIITIIIIIIIIIIIIIIIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIZIIIIICIIIIIIIIIIIIIZIIIIIIIIIIIIIIC
m O I I I I I oIIoIIoIooIooILIIoIIoIooIooIooIooooooooooIooIooIooooooooooIooIII:
@ S
wDDDTIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIs
e S
aoHLaIn

(%) A¥IA0OT 360D

YILVM

uone|dwod uo M

0202/21/10 0z¢0e/eL/L0 *

GENERIC NAME,

ORIGIN,

MATERIAL COMPOSITION.

Tauranga Group

COMMENTS: Spedding Road

Hole Depth

7.25m
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1014985.0000
CHECKED: CBM

HOLE Id: HA06

SHEET: 2 OF 2

JOB No.:

HOLE STARTED: 01/12/2020
HOLE FINISHED: 01/12/2020
DRILLED BY: GEOTECHNICS

LOGGED BY: RBE
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DRILL TYPE: 75 and 50 mm Hand auger

LOCATION: Whenuapai
DRILL METHOD: HA+DCP

TESTS
4.70m
® 96/32 kPa

HAND AUGER LOG

SCALA PENETROMETER
(Blows/100mm)

QOHLAW

(%) A¥IA0OT 360D

YILVM

Taylor
5925924.30 mN
1743672.80 mE
30.70m
NZVD2016

in+

-
(NZTM2000)

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

R.L.:

DATUM:
GEOLOGICAL

7.25m
Scale 1:25

GENERIC NAVE,

Tauranga Group
COMMENTS: Spedding Road
Hole Depth

ORIGIN,
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA06

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:
(NZTM2000)

R.L.
DATUM:

5925924.30 mN
1743672.80 mE

30.70m
NzZvD2016

DRILL TYPE: 75 and 50 mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 01/12/2020

HOLE FINISHED: 01/12/2020

DRILLED BY: GEOTECHNICS

LOGGED BY: RBE CHECKED: CBM

HandAugerlLog - 21/12/2020 10:26:49 AM - Produced with Core-GS by GeRoc
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HOLE Id: HA07

SHEET: 1 OF 2

HAND AUGER LOG

Tonkin+Taylor

1014985.0000

JOB No.:
HOLE STARTED: 01/12/2020

LOCATION: Whenuapai

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

HOLE FINISHED: 01/12/2020

DRILL TYPE: 50 mm Hand auger

1743823.00 mE

5925859.50 mN
32.90m

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: ROM

NzvD2016

DATUM:
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Hole Depth
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HOLE Id: HA07

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:
HOLE STARTED: 01/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 01/12/2020

DRILL TYPE: 50 mm Hand auger

5925859.50 mN
1743823.00 mE

(NZTM2000)

DRILL METHOD: HA+DCP

32.90m

R.L.:

DRILLED BY: Tonkin + Taylor Ltd

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: ROM

NzvD2016

DATUM:
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TESTS

SCALA PENETROMETER
(Blows/50mm)
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YILVM

GENERIC NAME,

MATERIAL COMPOSITION.

ORIGIN,

COMMENTS:

Hole Depth
5.9m
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Tonkin+Taylor

BOREHOLE No.: HA07

CORE PHOTOS

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai JOB No.: 1014985.0000

CO-ORDINATES:  5925859.50 mN

(NZTM2000)  1743823.00 mE
RL.: 32.90m
DATUM: NZVD2016

HOLE STARTED: 01/12/2020
HOLE FINISHED: 01/12/2020
DRILLED BY: Tonkin + Taylor Ltd
LOGGED BY: ROM

DRILL TYPE: 50 mm Hand auger

DRILL METHOD: HA+DCP

HandAugerlLog - 22/12/2020 2:43:20 PM - Produced with Core-GS by GeRoc
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HOLE Id: HAO7a

SHEET: 1 OF 2

HAND AUGER LOG

Tonkin+Taylor

1014985.0000

JOB No.:

HOLE STARTED: 25/11/2020

LOCATION: Whenuapai

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

HOLE FINISHED: 25/11/2020

DRILL TYPE: 50 mm Hand auger

5925813.70 mN
1743968.70 mE

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

35.60m

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: ROM

NzvD2016

DATUM:

Description and
Additional Observations

Grades to: clayey SILT, minor sand, trace

orange, mottled brown-red and brown. Very stiff,

\moist, low plasticity. Organics, rootlets.
stiff to hard, moist, medium plasticity. Sand, fine;

organics, rootlets.

mottled orange and brown. Very stiff, moist, low
Sandy SILT; grey, speckled white. Very stiff to
speckled white. Very dense, moist, well graded.
Sandy SILT; grey, speckled white. Very stiff to
hard, moist, low plasticity; sand, fine to coarse.

Silty CLAY; grey, mottled orange and pink. Very
to medium plasticity.

mottled orange and brown. Very stiff, moist, low
stiff, moist, high plasticity.

Sandy SILT, trace organics; dark brown. Firm,
moist, low plasticity; sand, fine; organics,
rootlets.
SILT, some sand, minor clay, trace organics;
organics; grey and brown mottled orange. Very
Sandy SILT, some clay, trace organics; grey
to medium plasticity. Organics, rootlets.
2.1m: trace clay; grey, mottled orange.
Sandy SILT, some clay, trace organics; grey
2.8 - 2.9m: orange, mottled grey.
Grades to: Silty, fine to coarse SAND; grey,
4.6m: minor fine, rounded gravel.
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Hole Depth

5.85m
Scale 1:25
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1014985.0000
CHECKED: CBM

HOLE Id: HAO7a

SHEET: 2 OF 2

JOB No.:

Description and
Additional Observations

5.85m: END OF INVESTIGATION

Silty CLAY; grey. Hard, moist, high plasticity.
Scala only to 5.85 m (blows per 50 mm):
5,5,6,7,8,5,7,8,11,10,11,10,11,10,10,11,11

5.0 m: END OF HAND AUGER.

DRILLED BY: Tonkin + Taylor Ltd
ENGINEERING DESCRIPTION

HOLE FINISHED: 25/11/2020
LOGGED BY: ROM

HOLE STARTED: 25/11/2020
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(w) 1y o¢ 6C 8¢ Lc 9C

SITdNYS

LOCATION: Whenuapai
DRILL TYPE: 50 mm Hand auger
DRILL METHOD: HA+DCP

TESTS

HAND AUGER LOG

SCALA PENETROMETER
(Blows/50mm)

QOHLAW

(%) A¥IA0OT 360D

YILVM

Taylor
5925813.70 mN
1743968.70 mE
35.60m
NZVD2016

in+

-
(NZTM2000)

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

R.L.:

DATUM:
GEOLOGICAL

GENERIC NAVE,

5.85m

MATERIAL COMPOSITION.
Scale 1:25

COMMENTS:
Hole Depth
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA07a

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5925813.70 mN
(NZTM2000) 1743968.70 mE

R.L.: 35.60m
DATUM: NzZvD2016

DRILL TYPE: 50 mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 25/11/2020

HOLE FINISHED: 25/11/2020

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM CHECKED: CBM

HandAugerlLog - 22/12/2020 2:58:27 PM - Produced with Core-GS by GeRoc

e[ ) [ LR
4 HAOTa

vate: |15 2020

wne . HAOTa

s 25 [ u 120720]

100
|

s Whenuapar Wi
sepnom | (Do) | v | R-() | TAAL Tonkin+Taylor

0.00-3.00m

: @ , 30 |

200
I

" 300
I '

3.00-5.00m

‘ |
©"|5-0 | "IRAF Tonkin+Taylor

m |




1014985.0000
CHECKED: CBM

HOLE Id: HA08

SHEET: 1 OF 2

JOB No.:

Description and
Additional Observations

SILT, some sand, mior clay, trace organics; grey-
Grades to: Sandy, SILT, minor clay, trace

brown, speckled black. Stiff, moist, high
spotted black and dark brown. Very stiff, moist,

low plasticity; sand, fine. Organics, rootlets
moittled orange. Firm, moist, low plasticity; sand,
brown. Very stiff to hard, moist, high plasticity;
Sandy SILT, minor clay, trace organics; brown,
spotted brown. Very stiff to hard, moist, low
Sandy, clayey SILT, trace organics; brown,
spotted brown. Very stiff to hard, moist, low
plasticity; sand, fine; organics, rootlets.

Sandy, silty CLAY, trace organics; brown,
spotted dark brown. Very stiff, moist, medium
organics; brown, spotted brown. Very stiff to
hard, moist, low plasticity; sand, fine; organics,
Grades to: Sandy SILT; brown, mottled orange,
low plasticity; sand, fine; organics, rootlets.

Sandy SILT, trace organics; brown. Firm, moist,
plasticity; sand, fine ; organics, rootlets.

Sandy SILT, minor organics; grey-brown,
Grades to: Silty CLAY, minor sand, trace
organics; brown, mottled orange, speckled

HOLE STARTED: 24/11/2020
HOLE FINISHED: 24/11/2020
DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM
ENGINEERING DESCRIPTION
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LOCATION: Whenuapai
DRILL TYPE: 50 mm Hand auger
DRILL METHOD: HA+DCP

HAND AUGER LOG

5925683.60 mN
1744277.50 mE
49.10m
NzvD2016

(NZTM2000)

Tonkin+Taylor

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

R.L.:
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HOLE Id: HA08

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:
HOLE STARTED: 24/11/2020

LOCATION: Whenuapai

HOLE FINISHED: 24/11/2020

DRILL TYPE: 50 mm Hand auger

5925683.60 mN
1744277.50 mE

(NZTM2000)

DRILL METHOD: HA+DCP

49.10m

R.L.:

DRILLED BY: Tonkin + Taylor Ltd

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: ROM

NzvD2016

DATUM:

5.85m: END OF INVESTIGATION
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TESTS

SCALA PENETROMETER
(Blows/50mm)
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GENERIC NAME,

MATERIAL COMPOSITION.

ORIGIN,

5.85m
Scale 1:25

COMMENTS:

Hole Depth
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HandAugerlLog - 22/12/2020 3:03:38 PM - Produced with Core-GS by GeRoc

BOREHOLE No.: HA08

CORE PHOTOS

Tonkin+Taylor
PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES:  5925683.60 mN DRILL TYPE: 50 mm Hand auger HOLE STARTED: 24/11/2020

(NZTM2000)

R.L.
DATUM:

1744277.50 mE

49.10m
NzZvD2016

HOLE FINISHED: 24/11/2020
DRILLED BY: Tonkin + Taylor Ltd
LOGGED BY: ROM CHECKED: CBM

DRILL METHOD: HA+DCP
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HOLE Id: HAO8a

SHEET: 1 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:

HOLE STARTED: 24/11/2020

LOCATION: Whenuapai

HOLE FINISHED: 24/11/2020

DRILL TYPE: 50 mm Hand auger

5925734.60 mN
1744164.50 mE

(NZTM2000)

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM

DRILL METHOD: HA+DCP

41.80m

R.L.:

CHECKED: CBM

NzvD2016

DATUM:
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COMMENTS:

Hole Depth
6.2m
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Rev.: A

Scale 1:25



HOLE Id: HAO8a

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:

HOLE STARTED: 24/11/2020

LOCATION: Whenuapai

HOLE FINISHED: 24/11/2020

DRILL TYPE: 50 mm Hand auger

5925734.60 mN
1744164.50 mE

(NZTM2000)

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM

DRILL METHOD: HA+DCP

41.80m

R.L.:

CHECKED: CBM

NzvD2016

DATUM:

ENGINEERING DESCRIPTION

Description and
Additional Observations

2,2,32,4545444,7557777289879710,10

Scala only to 6.2 m (blows per 50 mm):
,9,10,10,10,12,12

5.0m: END OF HAND AUGER.
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GENERIC NAME,

MATERIAL COMPOSITION.

ORIGIN,

COMMENTS:

Hole Depth
6.2m
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Rev.: A

Scale 1:25



CORE PHOTOS

Tonkin+Taylor

BOREHOLE No.: HA08a

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5925734.60 mN
(NZTM2000) 1744164.50 mE

R.L.: 41.80m

DATUM: NzZvD2016

DRILL TYPE: 50 mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 24/11/2020

HOLE FINISHED: 24/11/2020

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM CHECKED: CBM

HandAugerlLog - 22/12/2020 3:08:03 PM - Produced with Core-GS by GeRoc
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HOLE Id: HA107a

SHEET: 1 OF 2

HAND AUGER LOG

Tonkin+Taylor

1014985.0000

JOB No.:
HOLE STARTED: 03/12/2020

LOCATION: Whenuapai

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

HOLE FINISHED: 03/12/2020

DRILL TYPE: 50 mm Hand auger

1743320.80 mE

5926927.60 mN
13.50m

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

R.L.:

CHECKED: CBM

LOGGED BY: ROM

NzvD2016

DATUM:
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Hole Depth
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Scale 1:25
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HOLE Id: HA107a

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:

HOLE STARTED: 03/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 03/12/2020

DRILL TYPE: 50 mm Hand auger

5926927.60 mN
1743320.80 mE

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

13.50m

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: ROM

NzvD2016

DATUM:

Description and
Additional Observations

1,2,22124333454344,456,557,76,76,

Scala only to 6.65 m (blows per 50 mm):
7,10,9,11,10,10,8,8,9,8,8

5.0 m: END OF HAND AUGER.

6.65m: END OF INVESTIGATION
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GENERIC NAME,

MATERIAL COMPOSITION.

ORIGIN,

COMMENTS:

Hole Depth

6.65m
Scale 1:25
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BOREHOLE No.: HA107a

CORE PHOTOS

Tonkin+Taylor
PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926927.60 mN DRILL TYPE: 50 mm Hand auger HOLE STARTED: 03/12/2020

(NZTM2000)  1743320.80 mE

R.L.: 13.50m
DATUM: NzZvD2016

HOLE FINISHED: 03/12/2020
DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM CHECKED: CBM

DRILL METHOD: HA+DCP

HandAugerlLog - 22/12/2020 3:11:16 PM - Produced with Core-GS by GeRoc
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HOLE Id: HA107b

SHEET: 1 OF 2

1014985.0000

JOB No.:

CHECKED: CBM

Rev.: A

HOLE STARTED: 04/12/2020
HOLE FINISHED: 04/12/2020
DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM

LOCATION: Whenuapai
DRILL TYPE: 50 mm Hand auger
DRILL METHOD: HA+DCP

HAND AUGER LOG

5926922.30 mN
1743265.20 mE
12.30m
NzvD2016

Tonkin+Taylor

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

(NZTM2000)

R.L.:

DATUM:
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HOLE Id: HA107b

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:
HOLE STARTED: 04/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 04/12/2020

DRILL TYPE: 50 mm Hand auger

5926922.30 mN
1743265.20 mE

(NZTM2000)

DRILL METHOD: HA+DCP

12.30m

R.L.:

DRILLED BY: Tonkin + Taylor Ltd

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: ROM

NzvD2016

DATUM:

Description and
Additional Observations

1,11,22,224,434,4,45,47,6,6,76,98,6,8,8,1

Scala only to 6.85 m (blows per 50 mm):
1,10,10,9,10,11,10,9,8,9,9,9

5.0 m: END OF HAND AUGER.

6.85m: END OF INVESTIGATION
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TESTS

SCALA PENETROMETER
(Blows/50mm)

QOHLAW

(%) A¥IA0OT 360D

YILVM

GENERIC NAME,

MATERIAL COMPOSITION.

ORIGIN,

COMMENTS:

Hole Depth

6.85m
Scale 1:25
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA107b

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:
(NZTM2000)

R.L.
DATUM:

5926922.30 mN
1743265.20 mE

12.30m
NzZvD2016

DRILL TYPE: 50 mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 04/12/2020

HOLE FINISHED: 04/12/2020

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM CHECKED: CBM

anere 2 JOIHBE

‘,.,.: jlumapa{ [ATA] .

HandAugerlLog - 22/12/2020 3:13:28 PM - Produced with Core-GS by GeRoc
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HOLE Id: HA108

SHEET: 1 OF 2

HAND AUGER LOG

Tonkin+Taylor

1014985.0000

JOB No.:
HOLE STARTED: 03/12/2020

LOCATION: Whenuapai

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

HOLE FINISHED: 03/12/2020

DRILL TYPE: 50 mm Hand auger

5926898.60 mN
1743173.50 mE

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

11.50m

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: ROM

NzvD2016

DATUM:

Description and
Additional Observations

3.95m: grades to soft
4.45m: grades to firm

Sandy SILT, trace organics; brown. Firm, moist,
low plasticity; sand, fine; organics, rootlets.
Sandy SILT, trace organics; brown, mottled
orange. Very stiff, moist, low plasticity; sand,
fine; organics, rootlets.

Sandy SILT, minor clay, trace organics; brown,
mottled orange. Stiff, moist, low plasticity; sand,
fine; organics, rootlets.

SILT, minor sand and clay, trace organics; light
brown, mottled orange. Stiff, moist, low plasticity;
sand, fine; organics, rootlets.

Sandy SILT, trace organics; greyish brown,
mottled orange, spotted blue. Firm to stiff, wet,
low plasticity; sand, fine; organics, rootlets.
SILT, minor sand, trace organics; brown. Firm,
saturated, low plasticity; sand, fine; organics,
rootlets.
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Hole Depth
6.7m

20499 Aq 92100 YIM paonpold - Nd ¥}:€€:€ 0202/¢)/ee - Bouabnypuer

Rev.: A

Scale 1:25



HOLE Id: HA108

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:

HOLE STARTED: 03/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 03/12/2020

DRILL TYPE: 50 mm Hand auger

5926898.60 mN
1743173.50 mE

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM

11.50m

R.L.:

CHECKED: CBM

NzvD2016

DATUM:

ENGINEERING DESCRIPTION

Description and
Additional Observations

1.1,1,1222123222213,4,43434,3333,

Scala only to 6.7 m (blows per 50 mm):
3,3,34,4,345

5.0 m: END OF HAND AUGER.

6.7m: END OF INVESTIGATION
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5.5
6.0

7.0
7.5
8.0
8.57
9.07
9.5

SITdNYS

TESTS

SCALA PENETROMETER
(Blows/50mm)

QOHLAW

(%) A¥IA0OT 360D

YILVM

GENERIC NAME,

MATERIAL COMPOSITION.

ORIGIN,

COMMENTS:

Hole Depth
6.7m

20499 Aq 92100 YIM paonpold - Nd ¥}:€€:€ 0202/¢)/ee - Bouabnypuer

Rev.: A

Scale 1:25



Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA108

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:
(NZTM2000)

R.L.
DATUM:

5926898.60 mN
1743173.50 mE

11.50m
NzZvD2016

DRILL TYPE: 50 mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 03/12/2020

HOLE FINISHED: 03/12/2020

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM CHECKED: CBM

HandAugerlLog - 22/12/2020 3:33:14 PM - Produced with Core-GS by GeRoc

BH Noz

Project Noz__

1014985

HRI08

1212020

s Whenuapar” (i

IL Depth From 0 . 0 To 3 ” O ?u? Tonkin+Taylor

Project No:

- BH Not

s I

1014985
HRI103%

t2 2620

100

s Whenuapar” b

Dopth From: 3.0 v | 5.0 | TRAT Tonkin+Taylor

3.00-5.00m




HOLE Id: HA109

SHEET: 1 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:
HOLE STARTED: 03/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 03/12/2020

DRILL TYPE: 75 and 50mm handauger

1743136.40 mE

5926901.80 mN
11.00m

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: GEOTECHNICS

R.L.:

CHECKED: CBM

LOGGED BY: RBE

NzvD2016

DATUM:
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1014985.0000
CHECKED: CBM

HOLE Id: HA109

SHEET: 2 OF 2

JOB No.:

DRILLED BY: GEOTECHNICS

HOLE STARTED: 03/12/2020
HOLE FINISHED: 03/12/2020

LOGGED BY: RBE
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DRILL TYPE: 75 and 50mm handauger

LOCATION: Whenuapai
DRILL METHOD: HA+DCP

TESTS
4.70m
® 60/24 kPa

HAND AUGER LOG

SCALA PENETROMETER
(Blows/100mm)

Taylor
5926901.80 mN
1743136.40 mE
11.00m
NZVD2016

in+

-
(NZTM2000)

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

R.L.:

DATUM:
GEOLOGICAL

GENERIC NAVE,
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA109

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5926901.80 mN
(NZTM2000) 1743136.40 mE

R.L.: 11.00m
DATUM: NzZvD2016

DRILL TYPE: 75 and 50mm handauger

DRILL METHOD: HA+DCP

HOLE STARTED: 03/12/2020

HOLE FINISHED: 03/12/2020

DRILLED BY: GEOTECHNICS

LOGGED BY: RBE CHECKED: CBM

HandAugerlLog - 22/12/2020 3:44:08 PM - Produced with Core-GS by GeRoc
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HOLE Id: HA110a

SHEET: 1 OF 2

HAND AUGER LOG

Tonkin+Taylor

1014985.0000

JOB No.:

HOLE STARTED: 08/12/2020

LOCATION: Whenuapai

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

HOLE FINISHED: 08/12/2020

DRILL TYPE: 50 mm Hand auger

5926999.30 mN
1743387.70 mE

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

14.60m

R.L.:

CHECKED: CBM

LOGGED BY: ROM

NzvD2016

DATUM:
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COMMENTS:

Hole Depth

6.85m
Scale 1:25
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HOLE Id: HA110a

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:

HOLE STARTED: 08/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 08/12/2020

DRILL TYPE: 50 mm Hand auger

1743387.70 mE

5926999.30 mN
14.60m

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: ROM

NzvD2016

DATUM:

Description and
Additional Observations

and brown, speckled black. Stiff, moist, low
plasticity; sand, fine; organics, rootlets.
5.0 m: END OF HAND AUGER.

1,1,1,2,1,21,2,2,2,2,3,1,2,2,3,2,3,2,3,4,3,4,3,4,4,

Scala only to 6.85 m (blows per 50 mm):
4,434,4554454

6.85m: END OF INVESTIGATION

(2a) oo
HIONZMISWVAHS &7

NOILLYOIHISSYTO
ALISNIA/HLONTILS

NOILIGNOD
oz_mmxcm\/ UALSION

9071 0IHdVHO

GEOLOGICAL

GEOLOGICAL UNIT,

(w) Hid3a

(w) 7y

L e B e e e e e e e e B L e e e A s s s s B s s

5.5
6.0
6.5

7.0
7.5
8.0
8.57
9.07
9.5

SITdNYS

TESTS

SCALA PENETROMETER
(Blows/50mm)

QOHLAW

(%) A¥IA0OT 360D

YILVM

GENERIC NAME,

MATERIAL COMPOSITION.

ORIGIN,

Tauranga Group

COMMENTS:

Hole Depth

6.85m
Scale 1:25
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BOREHOLE No.: HA110a

CORE PHOTOS

Tonkin +Taylor

PROJECT: Watercare Whenuapai-Redhill Gl LOCATION: Whenuapai JOB No.: 1014985.0000
CO-ORDINATES: 5926999.30 mN DRILL TYPE: 50 mm Hand auger HOLE STARTED: 08/12/2020
(NZTM2000) 1743387.70 mE DRILL METHOD: HA+DCP HOLE FINISHED: 08/12/2020
R.L.: 14.60m ’ DRILLED BY: Tonkin + Taylor Ltd
DATUM: NZVvD2016 LOGGED BY: ROM CHECKED: CBM

HandAugerlLog - 22/12/2020 3:49:16 PM - Produced with Core-GS by GeRoc

prject ue S DIHRBET s Whenuapar Wi/ F
wineHAI 10a Box No: ’ or Z Depth From O . O v | 3.0 | TRAT Tonkin+Taylor

8 12 (207

0.00-3.00m
roiect o M NIONE GRS we_Whenuapai- Wl o
BH No: Hn / ’OQ ., Box No: 2 of 2 Dopth From: 5 . O To 5 . O ﬁ Tonkin+Taylor

v 8 [ 12 [2070] — |

3.00-5.00m




HOLE Id: HA110b

SHEET: 1 OF 2

HAND AUGER LOG

Tonkin+Taylor

1014985.0000

JOB No.:

HOLE STARTED: 08/12/2020

LOCATION: Whenuapai

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

HOLE FINISHED: 08/12/2020

DRILL TYPE: 50 mm Hand auger

5926965.40 mN
1743376.70 mE

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

14.70m

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: ROM

NzvD2016

DATUM:
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Hole Depth

6.95m
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HOLE Id: HA110b

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:

HOLE STARTED: 08/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 08/12/2020

DRILL TYPE: 50 mm Hand auger

5926965.40 mN
1743376.70 mE

(NZTM2000)

DRILL METHOD: HA+DCP

14.70m

R.L.:

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM

CHECKED: CBM

NzvD2016

DATUM:

ENGINEERING DESCRIPTION

Description and
Additional Observations

1,1,1,21,2,2,2,3,2,3,3,3,4,4,3,5,4,5,5,6,6,5,5,6,6,

Scala only to 6.95 m (blows per 50 mm):
6,8,7,7,8,7,8,6,8,9,9,8,9

5.0 m: END OF HAND AUGER.

6.95m: END OF INVESTIGATION

(2a) oo
HIONZMISWVAHS &7

NOILLYOIHISSYTO
ALISNIA/HLONTILS

NOILIGNOD
oz_mmxcm\/ UALSION

9071 0IHdVHO

GEOLOGICAL

GEOLOGICAL UNIT,

(w) Hid3a

(w) 7y

B e e e e e B L B e LA s s s s s e B s B s e s

5.5
6.0
6.5

7.0
7.5
8.0
8.57
9.07
9.5

SITdNYS

TESTS

SCALA PENETROMETER
(Blows/50mm)

QOHLAW

(%) A¥IA0OT 360D

YILVM

GENERIC NAME,

MATERIAL COMPOSITION.

ORIGIN,

COMMENTS:

Hole Depth

6.95m
Scale 1:25
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Tonkin+Taylor

BOREHOLE No.: HA110b

CORE PHOTOS

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai JOB No.: 1014985.0000

CO-ORDINATES:  5926965.40 mN

(NZTM2000)  1743376.70 mE
RL.: 14.70m
DATUM: NZVD2016

HOLE STARTED: 08/12/2020

HOLE FINISHED: 08/12/2020

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM CHECKED: CBM

DRILL TYPE: 50 mm Hand auger

DRILL METHOD: HA+DCP

HandAugerlLog - 22/12/2020 3:52:30 PM - Produced with Core-GS by GeRoc

Project No [014985
sno HEAIIOb

g 8 12 2070

T ERAEEELL e e d T I

|

we_lhe Nnuapar Whi
Depth From: O . O | 3.0 SRAT Tonkin+Taylor

a
\
,,,,,, A {|

oy

et | QUGBS

nu-"_>: 5 12

we. HAIIOB '

Tmﬂ&n@pm W _
.....m A !7 D. ;5@ F[RAT Tonkin-+Taylor

3.00-5.00m




HOLE Id: HA111

SHEET: 1 OF 2

HAND AUGER LOG

Tonkin+Taylor

1014985.0000

JOB No.:
HOLE STARTED: 07/12/2020

LOCATION: Whenuapai

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

HOLE FINISHED: 07/12/2020

DRILL TYPE: 75 and 50 mm Hand auger

5927039.30 mN
1743395.90 mE

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

14.40m

R.L.:

CHECKED: CBM

LOGGED BY: ROM

NzvD2016

DATUM:

GEOLOGICAL
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Hole Depth

6.45m
Scale 1:25
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HOLE Id: HA111

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:

HOLE STARTED: 07/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 07/12/2020

DRILL TYPE: 75 and 50 mm Hand auger

1743395.90 mE

5927039.30 mN
14.40m

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM

R.L.:

CHECKED: CBM

NzvD2016

DATUM:

ENGINEERING DESCRIPTION

Description and
Additional Observations

[CONT] 3.5 m: END OF HAND AUGER.

Scala only to 6.5 m (blows per 50 mm):
1,0,1,1,0,2,2,2,21,2,1,1,2,2,3,4,3,4,3,3,3,3,3,3,4,
3,4,3,4,3,4,3454,456,55,6,6,7,7,6,7,6,938,7,8,
9,7,8,8,7,9,9,9

6.45m: END OF INVESTIGATION

(2a) oo
HIONZMISWVAHS &7

NOILLYOIHISSYTO
ALISNIA/HLONTILS

NOILIGNOD
oz_mmxcm\/ UALSION

9071 0IHdVHO

GEOLOGICAL

GEOLOGICAL UNIT,

(w) Hid3a

(w) 7y

L e e e e e B e B e e IS e s e s s s s e

5.5
6.0

6.57
7.07
7.5
8.0
8.57
9.0
9.5

SITdNYS

TESTS

SCALA PENETROMETER
(Blows/50mm)

QOHLAW

(%) A¥IA0OT 360D

YILVM

GENERIC NAME,

MATERIAL COMPOSITION.

ORIGIN,

Tauranga Group

COMMENTS:

Hole Depth

6.45m
Scale 1:25
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA111

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5927039.30 mN DRILL TYPE: 75 and 50 mm Hand auger HOLE STARTED: 07/12/2020
(NZTM2000) 1743395.90 mE ] HOLE FINISHED: 07/12/2020
R.L.: 14.40m DRILL METHOD: HA+DCP DRILLED BY: Tonkin + Taylor Ltd
DATUM: NZVD2016 LOGGED BY: ROM CHECKED: CBM

N ... 1014985

BH No:

HAILL

_— 7‘{\}hmumpm.' Mali
Depth From: 0.0 w B SRAT Tonkins+Taylor /

HandAugerlLog - 22/12/2020 3:56:12 PM - Produced with Core-GS by GeRoc

7 12 '2020

e ———

0.00-3.10m




HOLE Id: HA112

SHEET: 1 OF 1

HAND AUGER LOG

Tonkin+Taylor

1014985.0000
CHECKED: CBM

JOB No.:

Description and
Additional Observations

moist, low plasticity; sand, fine; organics, rootlets

& carbonaceous material.
Sandy SILT, trace organics; dark grey brown,

Sandy SILT, trace organics; brown and grey
mottled orange, spotted black and white. Stiff,

spotted black. Stiff, moist, low plasticity; sand,

fine; organics, rootlets.

2m: Refusal

1.8m: Strong chemical odour
2.0m: roots, white/cream coloured powder.

some orange spots. Very stiff, moist, medium

Silty CLAY, some sand, trace organics; grey,
plasticity; sand, fine; organics, rootlets.

HOLE STARTED: 02/12/2020
HOLE FINISHED: 02/12/2020
DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM
ENGINEERING DESCRIPTION

(2a) oo

[ETECIIENSTESPY 1V TCTS <=/ e

NOILLYOIHISSYTO
ALISNIA/HLONTILS

NOILIGNOD
oz_mmxcm\/ UALSION

LOCATION: Whenuapai
DRILL TYPE: 50 mm Hand auger
DRILL METHOD: HA+DCP

5926554.90 mN
1743164.20 mE
9.60m
NzvD2016

(NZTM2000)

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

R.L.:

DATUM:
GEOLOGICAL
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Hole Depth
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HandAugerlLog - 22/12/2020 3:59:05 PM - Produced with Core-GS by GeRoc

Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA112

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:
(NZTM2000)

R.L.
DATUM:

5926554.90 mN
1743164.20 mE

9.60m
NzZvD2016

DRILL TYPE: 50 mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 02/12/2020

HOLE FINISHED: 02/12/2020

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM CHECKED: CBM

e J OIS

we HANZ

Whenuapar” W

[ ‘ vosnrrom (e | = |20 | l'ﬁﬁ!Tu‘nkimTaylu'r




HOLE Id: HA113

SHEET: 1 OF 1

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

1014985.0000

JOB No.:
HOLE STARTED: 02/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 02/12/2020

DRILL TYPE: 75 and 50 mm Hand auger

1743032.10 mE

5926630.20 mN
7.90m

CO-ORDINATES:
(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: GEOTECHNICS

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: RBE

NzvD2016

DATUM:

Description and
Additional Observations

2.4m: Scala (blows per 50mm): 4.5, 4.5,12,26,

bouncinig
Over augered, solid refusal at 2.6m

1.1m: medium plasticity

Silty SAND; brown, grey from 2.2m. Saturated,

Sandy SILT; light brown mottled orange brown.
non-plastic.

Clayey SILT; light brown. Stiff to very stiff, moist;
Stiff, moist, non-plastic; sand, fine.

SILT, some clay; light brown. Very stiff, moist;
low to medium plasticity.

SILT; dark brown. Very stiff, moist, non-plastic.
low to no plasticity.

SILT; brown with yellowish brown inclusions.

Very stiff, moist, non-plastic.

2.6m: Refusal
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GENERIC NAME,
MATERIAL COMPOSITION.

ORIGIN,

Topsoil
Tauranga Group
East Coast Bays

Formation

w9'Z-0'0 ‘| xog

COMMENTS: Brigham Creek Road. ECBF outcrop in nearby creek bed.

Hole Depth
2.6m
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HandAugerlLog - 23/12/2020 7:57:26 AM - Produced with Core-GS by GeRoc

Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA113

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5926630.20 mN
(NZTM2000) 1743032.10 mE

R.L.: 7.90m
DATUM: NzZvD2016

DRILL TYPE: 75 and 50 mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 02/12/2020

HOLE FINISHED: 02/12/2020

DRILLED BY: GEOTECHNICS

LOGGED BY: RBE CHECKED: CBM

0.00-2.60m
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1014985.0000
CHECKED: CBM

HOLE Id: HA114
HOLE STARTED: 03/12/2020

SHEET: 1 OF 2

JOB No.:

HOLE FINISHED: 03/12/2020
DRILLED BY: GEOTECHNICS

LOGGED BY: RBE

LOCATION: Whenuapai
DRILL TYPE: 75 and 50 mm Hand auger
DRILL METHOD: HA+DCP

HAND AUGER LOG

Taylor

in+

1743108.40 mE

5926872.80 mN
11.00m

NzvD2016

-
(NZTM2000)

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

R.L.:
DATUM:
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HOLE Id: HA114

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:

HOLE STARTED: 03/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 03/12/2020

DRILL TYPE: 75 and 50 mm Hand auger

1743108.40 mE

5926872.80 mN
11.00m

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: GEOTECHNICS

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: RBE

NzvD2016

DATUM:

Description and
Additional Observations
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GENERIC NAME,

ORIGIN,

MATERIAL COMPOSITION.

Tauranga Group
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Hole Depth
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA114

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:
(NZTM2000)

R.L.
DATUM:

5926872.80 mN
1743108.40 mE

11.00m
NzZvD2016

DRILL TYPE: 75 and 50 mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 03/12/2020

HOLE FINISHED: 03/12/2020

DRILLED BY: GEOTECHNICS

LOGGED BY: RBE CHECKED: CBM

HandAugerlLog - 23/12/2020 8:00:13 AM - Produced with Core-GS by GeRoc
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HOLE Id: HA115

SHEET: 1 OF 2

HAND AUGER LOG

Tonkin+Taylor

1014985.0000

JOB No.:
HOLE STARTED: 03/12/2020

LOCATION: Whenuapai

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

HOLE FINISHED: 03/12/2020

DRILL TYPE: 50 mm Hand auger

5926794.20 mN
1743054.00 mE

(NZTM2000)

DRILL METHOD: HA+DCP

DRILLED BY: Tonkin + Taylor Ltd

9.90m

R.L.:

CHECKED: CBM

ENGINEERING DESCRIPTION

LOGGED BY: ROM

NzvD2016

DATUM:

Description and
Additional Observations

2.6 - 2.65m: organics, decomposed wood

1.9m: Brown mottled orange

3.55m: Organics, wood
SILT, minor sand, trace organics; brown

Sandy SILT, trace organics; grey speckled black.
Firm, saturated to wet, low plasticity; sand, fine;

Sandy SILT, trace organics; grey speckled black.
organics, rootlets.

Firm, wet, low plasticity; sand, fine; organics,

rootlets.

speckled black. Firm, wet, low plasticity; sand,

SILT, minor clay and sand, trace organics; light
fine; organics, rootlets.

grey-brown mottled orange. Stiff, moist, low

plasticity; sand, fine; organics, rootlets.
speckled black. Firm, wet, low plasticity; sand,

and light brown mottled orange. Stiff, moist, low
fine; organics, rootlets.

Sandy SILT, minor clay, trace organics; brown
plasticity; sand, fine; organics, rootlets.

low plasticity; sand, fine; organics, rootlets..

Sandy SILT, trace organics; brown. Stiff, moist,
0.4m: Brown & light brown

Silty CLAY, minor sand; orange-brown mottled

graded; sand, fine, loosely packed; organics,
orange. Very stiff, moist; sand, fine.

Silty SAND, trace organics; brown. Moist, poorly
rootlets.

SILT, some sand, trace organics; brown
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HOLE Id: HA115

SHEET: 2 OF 2

HAND AUGER LOG

in+Taylor

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

1014985.0000

JOB No.:

HOLE STARTED: 03/12/2020

LOCATION: Whenuapai

HOLE FINISHED: 03/12/2020

DRILL TYPE: 50 mm Hand auger

5926794.20 mN
1743054.00 mE

(NZTM2000)

DRILL METHOD: HA+DCP

9.90m

R.L.:

DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM

CHECKED: CBM

NzvD2016
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA115

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5926794.20 mN

DRILL TYPE: 50 mm Hand auger

HOLE STARTED: 03/12/2020

HandAugerlLog - 23/12/2020 8:06:47 AM - Produced with Core-GS by GeRoc

(NZTM2000)  1743054.00 mE DRILL METHOD: HAYDGP HOLE FINISHED: 03/12/2020
R.L.: 9.90m ’ DRILLED BY: Tonkin + Taylor Ltd
DATUM: NZVD2016 LOGGED BY: ROM CHECKED: CBM
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HOLE Id: HA116

SHEET: 1 OF 1

1014985.0000

JOB No.:

CHECKED: CBM

Rev.: A

DRILLED BY: GEOTECHNICS

HOLE STARTED: 02/12/2020
HOLE FINISHED: 02/12/2020

LOGGED BY: RBE

LOCATION: Whenuapai
DRILL TYPE: 75 and 50 mm Hand auger
DRILL METHOD: HA+DCP

HAND AUGER LOG

Taylor
5926675.90 mN
1743047.90 mE
8.80m
NZVD2016

in+

Tonk

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

(NZTM2000)

R.L.:
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Tonkin+Taylor

CORE PHOTOS

BOREHOLE No.: HA116

SHEET: 1 OF 1

PROJECT: Watercare Whenuapai-Redhill Gl

LOCATION: Whenuapai

JOB No.: 1014985.0000

CO-ORDINATES:  5926675.90 mN
(NZTM2000) 1743047.90 mE

R.L.: 8.80m
DATUM: NzZvD2016

DRILL TYPE: 75 and 50 mm Hand auger

DRILL METHOD: HA+DCP

HOLE STARTED: 02/12/2020

HOLE FINISHED: 02/12/2020

DRILLED BY: GEOTECHNICS

LOGGED BY: RBE CHECKED: CBM

HandAugerlLog - 23/12/2020 8:08:00 AM - Produced with Core-GS by GeRoc
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HOLE Id: HA117

SHEET: 1 OF 2

1014985.0000

JOB No.:
HOLE STARTED: 02/12/2020

HOLE FINISHED: 02/12/2020

DRILLED BY: Tonkin + Taylor Ltd

CHECKED: CBM

LOGGED BY: ROM

Rev.: A

LOCATION: Whenuapai
DRILL TYPE: 50 mm Hand auger
DRILL METHOD: HA+DCP

HAND AUGER LOG

5926564.40 mN
1743138.40 mE
10.00m
NzvD2016

Tonkin+Taylor

PROJECT: Watercare Whenuapai-Redhill Gl

CO-ORDINATES:

(NZTM2000)

R.L.:
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HOLE Id: HA117

SHEET: 2 OF 2

1014985.0000

JOB No.:

CHECKED: CBM

Description and
Additional Observations

Rev.: A

5.0 m: END OF HAND AUGER.
Scala only to 6.3 m (blows per 50 mm):
3,4,4,4776,779777,78,77,7,6,88,8,10,11,10,
11,11

6.3m: END OF INVESTIGATION

ENGINEERING DESCRIPTION

HOLE STARTED: 02/12/2020
HOLE FINISHED: 02/12/2020
DRILLED BY: Tonkin + Taylor Ltd

LOGGED BY: ROM
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HAND AUGER LOG

LOCATION: Whenuapai

DRILL TYPE: 50 mm Hand auger

DRILL METHOD: HA+DCP
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Appendix C Groundwater monitoring results
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Figure 1.1: Continuous groundwater level monitoring results (m bgl) and rainfall (mm) recorded at the MOTAT gauging site located approx. 13 km southeast of the site.
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Figure 1.2: Continuous groundwater level monitoring results (m RL).

Tonkin & Taylor Ltd 10 January 2022
Whenuapai groundwater level monitoring Job No: 1014985



Appendix D  SEEP/W outputs and groundwater
induced settlement troughs




Analysis Notes:
1. Name: 1.1 Pre-Construction Conditions

2. Method: Steady-State Color Name Hydraulic Material Model SatKx Ky'/Kx' Rotation Volumetric Compressibility
(m/sec) Ratio (°) Water (/kPa)
Content
[[] OLAluvium Saturated Only 4e-08 01 0 04 0.0001
[] 02 Residual ECBF Saturated Only 5e-08 0.1 0 05 5e-05
03. Weathered ECBF Saturated Only 6e-08 0.1 0 0.1 1le-05
04. Unweathered ECBF  Saturated Only 6e-08 0.1 0 0.1 5e-06
B 7 =
E g [ i 3
15— i ! 5 i I ;
g H Brigham CreekRoad =1° Wetland :
3 E
§
c
2
d—
(]
>
Q
Ll
0 25 50 75 100 125 150 175 200
Distance
Title: 20220405_GWDrawdownAssessment_PumpStation.gsz Job Number: 1013050

ﬁ Tonkin+Taylor

Analysis: 1.1 Pre-Construction Conditions

Analysed by: JROB

Comments: Scale: 1:1,000 @ A4

Checked by:

EDMA

Directory: \\ttgroup.local\files\AKL Projects\1013050\WorkingMaterial\Geotechnical\Groundwater Drawdown Assessment\




Analysis Notes:

A . Color Name Hydraulic Sat Kx Ky'/Kx' Rotation Volumetric Compressibility
1. Name: 1.2 Wet Well Excavation Material Model (m/sec) Ratio (°) Water (/kPa)
2. Method: Transient Content
D 01. Alluvium Saturated Only  4e-08 0.1 0 0.4 0.0001
02. Residual ECBF Saturated Only  5e-08 0.1 0 0.5 5e-05
180 Days O
i 03. Weathered ECBF Saturated Only  6e-08 0.1 0 0.1 le-05
04. Unweathered ECBF Saturated Only  6e-08 0.1 0 0 5e-06
H
- g . 05. Sheet Pile Saturated Only 2.5e-11 1 0 0.1 0
g 7 g
g : : =1
E g i 8 - .
: : ] : :
15— £ ° ¢ g7 : &
z % Brigham Creek Road B 9
3 g o il Wetland 5
H 5
5 g
SN
AT S
£ ? 2
- e | Water Pressure
2 SRR e m -40 - -20 kPa
c ol ‘ O -20- 0 kPa
o L 6 20 0 0-20kPa
0 0 \\ ‘0 [1 20 - 40 kPa
8// O 40 - 60 kPa
Be— | 80 / O 60 - 80 kPa
100 [0 80 - 100 kPa
; // O 100 - 120 kPa
2 0 120 - 140 kPa
QLI e 4///
B ] 10 [J 140 - 160 kPa
/‘/—\ / [J 160 - 180 kPa
2 0 180 - 200 kPa
T T T e D | 200 - 220 kPa
-15 e 00 ‘ ‘ ‘ ‘ ‘ 0 220 - 240 kPa
0 25 50 75 100 125 150 175 200
Distance
Title: 20220405_GWDrawdownAssessment_PumpStation.gsz Job Number: 1013050
ﬁ Ton kl n +Tay| 0 r Analysis: 1.2 Wet Well Excavation Analysed by: JROB
Comments: Scale: 1:1,000 @ A4 Checkedby: EDMA

Directory: \\ttgroup.local\files\AKLProjects\1013050\WorkingMaterial\Geotechnical\Groundwater Drawdown Assessment\




Analysis Notes:
1. Name: 2.1 Preconstruction conditions Color Name Hydraulic Material Model SatKx Ky'/Kx' Rotation Volumetric Compressibility

2. Method: Steady-State (m/sec) Ratio (°) Water (/kPa)
Content

01. Alluvium Saturated Only 4e-08 0.1 0 0.4 0.0001

02. Residual ECBF Saturated Only 5e-08 0.1 0 0.5 5e-05

03. Weathered ECBF Saturated Only 6e-08 0.1 0 0.1 1le-05

04. Unweathered ECBF  Saturated Only 6e-08 0.1 0 0.1 5e-06

HEN]

BH117 (Offsetby 63 m east)
BH110

Dwelling at 18 Brigham Creek Road
CPT128 (offset 80 m east)

Brigham Creek Rpad Wetland

Nearest Edge of Glasshouse (offset 24 m west)

HA113 (offset 13 m west)

Stinton Creek

c
9
©
>
Q
Ll
-10¢
-15¢
0 25 50 75 100 125 150 175 200
Distance
Title: 20220405_GWDrawdownAssessment_PumpStation.gsz Job Number: 1013050
L] . . oy
Analysis: 2.1 Preconstruction conditions Analysed by: JROB
i[=-'||'-=||:'Tonk|n+Taonr 4 ssedby
Comments: Scale: 1:1,000 @ A4 | Checkedby: EDMA

Directory: \\ttgroup.local\files\AKL Projects\1013050\WorkingMaterial\Geotechnical\Groundwater Drawdown Assessment\




Analysis Notes:
1. Name: 2.2 Drive Shaft Excavation

Color Name Hydraulic Sat Kx Ky'/Kx' Rotation Volumetric Compressibility

- ! Material Model (m/sec) Ratio (°) Water (/kPa)
2. Method: Transient Content
D 01. Alluvium Saturated Only  4e-08 0.1 0 0.4 0.0001
180 Days = D 02. Residual ECBF Saturated Only 5e-08 0.1 0 0.5 5e-05
1%}
3]
. : 03. Weathered ECBF  Saturated Only  6e-08 0.1 0 0.1 1e-05
1] <
& *’@\ % *’@\ 04. Unweathered ECBF Saturated Only  6e-08 0.1 0 0 5e-06
] ] 2 9]
§ E S E Il 05 SheetPie Saturated Only 25e-11 1 0 0.1 0
£ @© 7} ©
£ 2 £ g 3
o ) 7} 2 o
© @ < 2 =
3 § 9 S £ S
o £ % 5 3 =
= [=2}
15— 3 © = & 8 @
E »  Brigham Creek Rpad | Wetland <
5 g
Q <
P4 I
‘ 3
| k] k2 KAIL2 k] I 37 k2 K2 k1 k2 — vy 3 ]
10 / .I M 2
8 I S
S
/1// ey : s ?
% {
5 L= T T/ T 5 B -40 2 AR e
-20
- g/ . e / Water Pressure
2 //N » , M -40 - -20 kPa
© ol =T /e 0 -20- 0 kPa
o e 7 = , 0 0-20kPa
T LA L e 2 O 20 - 40 kPa
100 0 40 - 60 kPa
B | O 60 - 80 kPa
ey J 80 - 100 kPa
; £ 100 - 120 kPa
ey = 0 120 - 140 kPa
-10 L fe—7] ] 140 - 160 kPa
160
e | J 160 - 180 kPa
180 [ 180 - 200 kPa
e, | © 200 - 220 kPa
15 e ——— i i i i T | =220-240kPa
0 25 50 75 100 125 150 175 200
Distance

Job Number: 1013050

Analysed by: JROB

Title: 20220405_GWDrawdownAssessment_PumpStation.gsz
i i Iﬁ i Ton kin +Tay|or Analysis: 2.2 Drive Shaft Excavation

Comments: Scale: 1:1,000 @ A4

Checkedby: EDMA

Directory: \\ttgroup.local\files\AKL Projects\1013050\WorkingMaterial\Geotechnical\Groundwater Drawdown Assessment\




Analysis Notes:
1. Name: 3.1 Pre construction conditions
2. Method: Steady-State Color Name Hydraulic Material Model SatKx Ky/Kx' Rotation Volumetric Compressibility
(m/sec) Ratio (°) Water (/kPa)
Content

01. Alluvium Saturated Only 4e-08 0.1 0 0.4 0.0001
02. Residual ECBF Saturated Only 5e-08 0.1 0 0.5 5e-05

03. Weathered ECBF Saturated Only 6e-08 0.1 0 0.1 1le-05

HEN

04. Unweathered ECBF  Saturated Only 6e-08 0.1 0 0.1 5e-06

BH117 (Offsetby 63 m east)
BH110

Dwelling at 18 Brigham Creek Road
CPT128 (offset 80 m east)

Brigham Creek Road Wetland

Nearest Edge of Glasshouse (offset 24 m west)

HA113 (offset 13 m west)

Stinton Creek

Elevation

0 25 50 75 100 125 150 175 200
Distance
Title: 20220405_GWDrawdownAssessment_PumpStation.gsz Job Number: 1013050
L] . . g
Analysis: 3.1 Pre construction conditions Analysed by: JROB
||=-'||'-=|| Tonkin+Taylor *= ssedby
Comments: Scale: 1:1,000 @ A4 | Checkedby: EDMA

Directory: \\ttgroup.local\files\AKL Projects\1013050\WorkingMaterial\Geotechnical\Groundwater Drawdown Assessment\




Analysis Notes:
1. Name: 3.1 Pre construction conditions

2. Method: Steady-State Color Name Hydraulic Material Model SatKx Ky/Kx' Rotation Volumetric Compressibility
(m/sec) Ratio (°) Water (/kPa)
Content
180 Days = D 01. Alluvium Saturated Only 4e-08 0.1 0 04 0.0001
g D 02. Residual ECBF Saturated Only 5e-08 0.1 0 05 5e-05
e
é *’@\ § *’@\ i 03. Weathered ECBF Saturated Only 6e-08 0.1 0 0.1 1le-05
X > :2 (]
§ E s E Il 04 Unweathered ECBF Saturated Only 6e-08 0.1 0 0 5e-06
£ @ [} ©
g B 3 2z =
2 £ @ 5 7
[} o 7] Q
S 2 o & : o
15 g 3 g Brigham Creek Road g { ]
a g righam reet | Wetland o
g <
z I
10 | / L’_/i/_/"_,_. ZVO UV K A 2 2 1 ! k2 3 k2 Vlf\‘ ‘\* '\T\* . §
o
& //_/_/_/_,_,_/—/—' 0 0 0 £
4]
((‘ (0/'/ 20 20 20
5 A S AR o e
- ./// - Water Pressure
_g // 6 E -40 - -20 kPa
< .ol 0 -20-0kPa
o RS ] 0 0-20kPa
o Ll L [ 20 - 40 kPa
0 40 - 60 kPa
i B [ 60 - 80 kPa
J 80 - 100 kPa
//‘/ s = [1 100 - 120 kPa
R | O 120 - 140 kPa
o Ry o e | 0 140 - 160 kPa
| . J 160 - 180 kPa
R T S s [ 180 - 200 kPa
! o B 200 - 220 kPa
15 DI E JE T l I ]| | m220-200kPa
0 25 50 75 100 125 150 175 200
Distance
Title: 20220405_GWDrawdownAssessment_PumpStation.gsz Job Number: 1013050
o . . "
Analysis: 3.1 Pre construction conditions Analysed by: JROB
in+Tay ysed by
Comments: Scale: 1:1,000 @ A4 Checkedby: EDMA

Directory: \\ttgroup.local\files\AKLProjects\1013050\WorkingMaterial\Geotechnical\Groundwater Drawdown Assessment\




2 @ T @ Color Name Hydraulic Material Model Sat Kx Ky'/Kx' Rotation Volumetric Compressibility

) ° g o (m/sec) Ratio  (°) Water (kPa)

é E ‘H: g‘ ‘i Content

22 £ £ £ 01. Fill Saturated Only 1e-07 0.5 0 0.1 0

T g 2

ﬁ% N ﬁ § ﬁ = D 02. Alluvium Saturated Only 6e-07 0.1 0 04 0.0001

0d= J > J @ 03.Weathered Saturated Only 2e05 01 0 01 1e-06

5T T i T 2 Albany

L Conglomerete
2 2 I T
1
| i
6 —
&
" — 4'—
©
>
o o
Ll
0 25 50 75 100 125 150 175
Distance
Title: 20220405 _GWDrawdownAssessment_SSMH11.gsz Job Number:
] . . .
ﬁ Ton kl n +-|' aylo r Analysis: Pre-construction conditions Analysed by:
Comments: Scale: 1:1,000 @ A4 Checked by:

Directory: \\ttgroup.local\files\AKL Projects\1013050\WorkingMaterial\Geotechnical\Groundwater Drawdown Assessment\




CPT117 (offset by 25 m west)
HA111 (offset by 4 m east)
SSMH-12

16

Ky'/Kx' Rotation Volumetric Compressibility

Color Name Hydraulic Material Model Sat Kx
_ . (m/sec) Ratio
7 = 7
g E 8
é > ; B oLFi Saturated Only 1le07 005
z - i '
; £ 3 [ ] oO02Aluwium  Saturated Only 6e-07 0.1
S g S o Il 03 Weathered Saturated Only 2e-05 0.1
=y < g Z Albany
— I = =
> 2 > @ Conglomerete
T w T

i 04. Sheet piles  Saturated Only 25e-11 1

©) Water
Content

0 0.1

0 04

0 0.1

0 0.1

(kPa)

0
0.0001

1le-06

90 Days

40 w 40 ,_/_{
. | | Water Pressure
= SRV NS
5 o - 1 0 - 20 kPa
g1 : | | [120-40kPa
£>) A . 00— 1 40 - 60 kPa
A | | [0 60-80kPa
. —— | }|®80-100kPa
2~ 19 | o 1 [ 100 - 120 kPa
- 160 160 ] 120 - 140 kPa
T || [1140- 160 kPa
5 | W | | 1160 - 180 kPa
8= 200 ‘ : 200 | | 1180 - 200 kPa
10 | ‘ | | ‘ ‘ ‘ h =1 200 - 220 kPa
0 25 50 75 100 125 150 175
Distance
Title: 20220405_GWDrawdownAssessment_SSMH11.gsz Job Number:
ﬁ Ton ki n +Tay| or Analysis: SSMH-11 Excavation Analysed by:
Comments: Scale: 1:1,000 @ A4 Checked by:

Directory: \\ttgroup.local\files\AKLProjects\1013050\WorkingMaterial\Geotechnical\Groundwater Drawdown Assessment\




Appendix E Wallap outputs and mechanical
settlement troughs




TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3

Whenuapai - Brigham Creek Road crossing - Drive shaft

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022

Sheet pile STU1800 w 250UC89 (Vv3) Checked :
Units: kN,m
INPUT DATA
SOIL PROFILE
Stratum  Elevation of  -————————————— Soil types —-—————————————————
no. top of stratum Left side Right side
1 R 2 TA silt & clay 2 TA silt & clay
2 7.85 7 TA organic clay 7 TA organic clay
3 4.45 2 TA silt & clay 2 TA silt & clay
4 1.45 8 TA sand 8 TA sand
5 0.40 2 TA silt & clay 2 TA silt & clay
6 -0.25 8 TA sand 8 TA sand
7 -1.65 2 TA silt & clay 2 TA silt & clay
8 -4.00 3 ECBF residual soils 3 ECBF residual soils

SOIL PROPERTIES
At rest Consol
coeff. state.

Bulk Young*s
-- Soil type -- density Modulus

Active Passive

limit limit Cohesion

No. Description kN/m3 Eh,kN/m2 Ko NC/0C Ka Kp kN/m2

(Datum elev.) (dEh/dy ) (dKo/dy) ( Nu ) ( Kac ) ( Kpc ) ( dczdy )
1 Engineered 20.00 50000 0.254 oc 0.189 7.061
hardfill (0.300) (0.000) ( 0.000)

2 TA silt & 17.00 10000 0.531 oc 0.320 3.485 1.000d
clay (0.350) (1.278) ( 4.674)

3 ECBF resid- 18.00 20000 0.500 oc 0.294 3.878 5.000d
ual soils (0.350) (1.222) ( 4.985)

4 ECBF Weath-  21.00 85000 0.426 oc 0.237 5.153 25.00d
ered rock (0.350) (1.089) ( 5.931)

5 ECBF UW 22.00 400000 0.357 oc 0.189 7.061 100.0d
rock (0.250) (0.966) ( 7.223)

6 Concrete 24.00 500000 0.000 oc 1.000 1.000 500.0u
(0.490) (0.851) ( 2.233)

7 TA organic 16 .00 5000 0.531 oc 0.320 3.812 0.0d
clay (0.250) (1.278) ( 5.289)
8 TA sand 18.00 12000 0.500 oc 0.294 3.878
(0.250) (0.000) ( 0.000)

Additional soil parameters associated with Ka and Kp
--- parameters for Ka ---

--- parameters for Kp ---

Soil Wall Back- Soil Wall Back-
——————— Soil type ------- friction adhesion fFfill friction adhesion fill
No. Description angle coeff. angle angle coeff. angle
1 Engineered hardfill 40.00 0.434 0.00 40.00 0.280 0.00
2 TA silt & clay 28.00 0.469 0.00 28.00 0.306 0.00
3 ECBF residual soils 30.00 0.464 0.00 30.00 0.302 0.00
~-4—EcB—Weathered—roek——35-06 0450 0-06 35-06 8292 0-06
~S—FEEBFtrock—————————40-80——0—434——0-00——40-00——6—280——6-60
& Crreteter =06 3.73\.1 n_nn n_nn n_’)t:l: n_nn
7 TA organic clay 28.00 0.469 0.00 28.00 0.469 0.00
8 TA sand 30.00 0.464 0.00 30.00 0.302 0.00

GROUND WATER CONDITIONS
Density of water = 9.810 kN/m3
Left side
Initial water table elevation 8.00

Right side
8.00

parameters
not used

Automatic water pressure balancing at toe of wall : Yes

Brigham Creek Road
crossing
Driver shaft

Water Left side Right side
press. —- - - -
profile Point Elev. Piezo Water Point Elev. Piezo Water
no. no. elev. press. no. elev. press.
m m kN/m2 m m kN/m2
1 1 9.50 9.50 0.0 1 5.75 5.75 0.0
2 1 8.00 8.00 0.0 1 5.25 5.25 0.0
3 1 8.00 8.00 0.0 1 7.25 7.25 0.0
WALL PROPERTIES
Type of structure = Fully Embedded Wall
Elevation of toe of wall = 0.00
Maximum finite element length = 0.60 m
Youngs modulus of wall E = 2.0000E+08 kN/m2
Moment of inertia of wall I = 3.2400E-04 m4/m run
(Sumitomo SX18) E.l = 64800 kN.m2/m run
Yield Moment of wall = Not defined
STRUTS and ANCHORS
Cross- Inclin Pre- Strut Allow
Prop Prop section  Youngs Free -ation stress or tension
no. Elev. spacing area modulus length (degs) /prop Anchor ? L/R
m sg-m kN/m2 m kN
1 9.00 4.00 0.011400 2.000E+08 10.00 0.00 0 Anchor n/a R
SURCHARGE LOADS
Surch Distance Length Width Surcharge Equiv. Partial
-arge from parallel perpend. —----—- kN/m2  ———-- soil factor/
no. Elev. wall to wall to wall Near edge Far edge type Category
1 10.00 0.50(L) 21.00 10.00 15.00 = N/A N/A

Note: L = Left side, R = Right side

CONSTRUCTION STAGES
Construction Stage description

stage no. = ---—— - -

Apply surcharge no.1 at elevation 10.00

Apply water pressure profile no.3

Excavate to elevation 8.25 on RIGHT side

Install strut or anchor no.1l at elevation 9.00

Apply water pressure profile no.2

Excavate to elevation 5.50 on RIGHT side

Fill to elevation 6.00 on RIGHT side with soil type 1
Apply water pressure profile no.1

ONOUTAWNE

FACTORS OF SAFETY and ANALYSIS OPTIONS

Stability analysis:
Method of analysis - Strength Factor method
Factor on soil strength for calculating wall depth = 1.50

Parameters for undrained strata:
Minimum equivalent fluid density
Maximum depth of water filled tension crack R

Bending moment and displacement calculation:
Method - 2-D Ffinite element model

Open Tension Crack analysis? - No

Active limit arching modelled? - No
Non-linear Modulus Parameter (L) = 8.500 m

Boundary conditions:
Length of wall (normal to plane of analysis) = 20.00 m

Width of excavation on Left side of wall = 20.00 m
Width of excavation on Right side of wall = 20.00 m
Distance to rigid boundary on Left side 30.00 m

Distance to rigid boundary on Right side = 30.00 m
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Omm Prachankhet
Line

Omm Prachankhet
Line

Omm Prachankhet
Line

Omm Prachankhet
Text Box
parameters not used


Elevation of rigid lower boundary = -30.00 OUTPUT OPTIONS
Lower rigid boundary at elevation -30.00 - Rough Stage -——--—- Stage description —————————-
Rigid boundary on Left side - Rough no.
Rigid boundary on Right side - Rough
Wall 7/ soil interface - Smooth
1 Apply surcharge no.1l at elev. 10.00
2 Apply water pressure profile no.3
3 Excav. to elev. 8.25 on RIGHT side
4 Install prop no.1 at elev. 9.00
5 Apply water pressure profile no.2
6 Excav. to elev. 5.50 on RIGHT side
7 Fill to elev. 6.00 on RIGHT side
8 Apply water pressure profile no.1
*

Summary output

Program WALLAP - Copyright (C) 2020 by DL Borin,

Displacemen
Bending mom
Shear force

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

150 St. Alphonsus Road, London SwW4 7BW, UK

Output options —---

t Active,
R Passive
pressures
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Brigham Creek Road
crossing
oralDriver shaft

output

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

distributed by GEOSOLVE
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3

Whenuapai - Brigham Creek Road crossing - Drive shaft

Sheet pile STU1800 w 250UC89 (Vv3)

Sheet No.

Made by :

Checked :

Job No. 1013050

Date: 4-05-2022

Units: kN,m
Stage No. 1  Apply surcharge no.1 at elevation 10.00

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 0.00 FoS = 1.500
Stage Ground level Prop  Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. —ation failure

1 10.00 10.00 Cant. Conditions not suitable for FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall
Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model. Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.05
Right side = 1.05

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. kN/m kN.m/m kN/m
1 10.00 -1.18 0.003 -1.00E-04 0.0 -0.0
2 9.50 -1.80 0.003 -1.00E-04 -0.7 -0.1
3 9.00 -0.53 0.003 -9.75E-05 -1.3 -0.6
4 8.63 -0.25 0.003 -9.26E-05 -1.5 -1.1
5 8.25 -0.13 0.003 -8.46E-05 -1.5 -1.7
6 8.00 -0.18 0.003 -7.75E-05 -1.6 -2.0
7 7.85 -0.14 0.003 -7.25E-05 -1.6 -2.3
0.61 0.003 -7.25E-05 -1.6 -2.3
8 7.25 0.83 0.003 -4.74E-05 -1.2 -3.1
9 6.93 0.82 0.003 -3.09E-05 -0.9 -3.5
10 6.60 0.80 0.003 -1.30E-05 -0.6 -3.7
11 6.00 0.82 0.003  2.24E-05 -0.2 -3.9
12 5.75 0.80 0.003  3.76E-05 0.0 -4.0
13 5.50 0.81 0.003 5.28E-05 0.2 -3.9
14 5.25 0.81 0.003 6.77E-05 0.4 -3.8
15 4.85 0.82 0.003  9.07E-05 0.8 -3.6
16 4.45 0.73 0.003 1.11E-04 1.1 -3.2
-0.10 0.003 1.11E-04 1.1 -3.2
17 4.03 -0.22 0.003 1.31E-04 1.0 -2.8
18 3.60 -0.13 0.003  1.48E-04 0.9 -2.4
19 3.00 0.02 0.002 1.67E-04 0.9 -1.8
20 2.40 0.20 0.002 1.81E-04 1.0 -1.3
21 1.93 0.40 0.002  1.89E-04 1.1 -0.8
22 1.45 0.88 0.002 1.93E-04 1.4 -0.2
-2.34 0.002 1.93E-04 1.4 -0.2
23 0.93 -1.76 0.002  1.93E-04 0.3 0.2
24 0.40 -1.67 0.002 1.92E-04 -0.6 0.1
1.28 0.002 1.92E-04 -0.6 0.1
25 0.00 0.93 0.002 1.91E-04 -0.1 0.0

Run ID. Whenuapai-BCRcross-DriveShaft_v3
Whenuapai - Brigham Creek Road crossing - Drive shaft

| Sheet No.

Brigham Creek Road

| Dpate: 4-0/Crossing

Sheet pll(f STU1800_\11 250UC89_S\/3>) B | Checked : Driver shaft
(continued)
Stage No.1  Apply surcharge no.1 at elevation 10.00
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KkN/m
26 -0.25 2.30 0.002 0 0.3 0.0
-0.32 0.002 0 0.3 0.0
27 -1.65 -1.52 0.002 0 -1.0 0.0
1.09 0.002 0 -1.0 0.0
28 -4.00 1.14 0.001 0 1.6 0.0
-1.87 0.001 0 1.6 0.0
29 -5.60 -0.01 0.001 0 0.1 0.0
30 -7.20 0.05 0.001 0 0.1 0.0
31  -9.60 -0.01 0.001 0 0.2 0.0
32 -12.00 -0.01 0.001 0 0.2 0.0
33 -14.40 -0.01 0.000 0 0.1 0.0
34 -16.80 -0.01 0.000 0 0.1 0.0
35 -19.20 -0.01 0.000 0 0.1 0.0
36 -21.60 -0.01 0.000 0 0.1 0.0
37 -24.00 -0.00 0.000 0 0.1 0.0
38 -26.40 -0.01 0.000 0 0.0 0.0
39 -28.20 -0.00 0.000 0 0.0 0.0
40 -30.00 -0.03 0.000 0 0.0 0.0
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3

Whenuapai - Brigham Creek Road crossing - Drive shaft

Sheet pile STU1800 w 250UC89 (v3)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units:

Stage Mo.1 Apply surcharge no 1 at eley. 10.00

Bending moment [kM.m/m run)
I

KN, m

Dizplacement [m)
I

4.000 4.000 -4.0E-03 0.004000
10 s - 10
o i
10 ! -0
r
Elew. f Elew.
r
20 i 20
I
]
If
-30 -30
-2.000 0 2.000
Shear farce [kM/m wn)
Stage Mo.1 Apply surcharge no 1 at eley. 10.00
Active pressure (kN/m2] Mett pressure (kM /mZ2)
1000 i -1000 4.000 I -4.000
10| P limits 10
[total ztres {
............................. .
o i
10 -0
Elew. Elew.
20 -20
-30 -30
-1000 1000

Pazzive pressure (KN /m2)

TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74_.R58
Licensed from GEOSOLVE

Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3

Whenuapai - Brigham Creek Road crossing - Drive shaft

Sheet pile STU1800 w 250UC89 (Vv3)

Sheet No.

Made by :

Checked :

Job No. 1013050

Brigham Creek
Road crossing
Driver shaft

Date: 4-05-2022

Stage No. 2 Apply water pressure profile no.3

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil strength

FoS for toe

Units: kN,m

Toe elev. for

elev. = 0.00 FoS = 1.500
Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation

2 10.00 10.00 Cant. Conditions not suitable

for FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model.

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.05
Right side = 1.05

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries:

Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m kN/m
1 10.00 -1.19 0.003 -2.15E-04 0.0 -0.0
2 9.50 -2.52 0.003 -2.14E-04 -0.9 -0.1
3 9.00 -1.98 0.004 -2.11E-04 -2.1 -0.8
4 8.63 -2.30 0.004 -2.04E-04 -2.9 -1.7
5 8.25 -2.65 0.004 -1.91E-04 -3.8 -2.9
6 8.00 -3.06 0.004 -1.78E-04 -4.5 -3.9
7 7.85 -2.63 0.004 -1.68E-04 -4.9 -4.6
-0.02 0.004 -1.68E-04 -4.9 -4.6
8 7.25 3.84 0.004 -1.13E-04 -3.8 -7.3
9 6.93 3.48 0.004 -7.36E-05 -2.6 -8.4
10 6.60 3.17 0.004 -3.01E-05 -1.5 -9.0
11 6.00 2.77 0.004 5.49E-05 0.3 -9.4
12 5.75 2.59 0.004 9.08E-05 0.9 -9.2
13 5.50 2.46 0.004 1.25E-04 1.6 -8.9
14 5.25 2.35 0.004 1.59E-04 2.2 -8.4
15 4.85 2.16 0.004 2.07E-04 3.1 -7.4
16 4.45 1.86 0.004 2.49E-04 3.9 -6.0
-1.57 0.004 2.49E-04 3.9 -6.0
17 4.03 -1.62 0.004 2.83E-04 3.2 -4.5
18 3.60 -1.28 0.003 3.08E-04 2.6 -3.3
19 3.00 -0.93 0.003 3.33E-04 1.9 -2.0
20 2.40 -0.56 0.003  3.47E-04 1.5 -1.0
21 1.93 -0.20 0.003 3.52E-04 1.3 -0.4
22 1.45 0.41 0.003 3.52E-04 1.3 0.2
-2.74 0.003 3.52E-04 1.3 0.2
23 0.93 -2.04 0.003  3.50E-04 0.1 0.5
24 0.40 -1.62 0.002 3.46E-04 -0.9 0.3
1.29 0.002 3.46E-04 -0.9 0.3
25 0.00 1.88 0.002 3.46E-04 -0.2 0.0

failure
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Run ID. Whenuapai-BCRcross-DriveShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Drive shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (Vv3) | Checked :
(continued)
Stage No.2  Apply water pressure profile no.3
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. KkN/m kN.m/m KkN/m
26 -0.25 2.30 0.002 0 0.3 0.0
-0.32 0.002 0 0.3 0.0
27 -1.65 -1.52 0.002 0 -1.0 0.0
1.09 0.002 0 -1.0 0.0
28 -4.00 1.14 0.001 0 1.6 0.0
-1.87 0.001 0 1.6 0.0
29 -5.60 -0.01 0.001 0 0.1 0.0
30 -7.20 0.05 0.001 0 0.1 0.0
31 -9.60 -0.01 0.001 0 0.2 0.0
32 -12.00 -0.01 0.001 0 0.2 0.0
33 -14.40 -0.01 0.001 0 0.1 0.0
34 -16.80 -0.01 0.000 0 0.1 0.0
35 -19.20 -0.01 0.000 0 0.1 0.0
36 -21.60 -0.01 0.000 0 0.1 0.0
37 -24.00 -0.00 0.000 0 0.1 0.0
38 -26.40 -0.01 0.000 0 0.0 0.0
39 -28.20 -0.00 0.000 0 0.0 0.0
40 -30.00 -0.03 0.000 0 0.0 0.0
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74_.R58
Licensed from GEOSOLVE
Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3
Whenuapai - Brigham Creek Road crossing - Drive shaft

Sheet pile STU1800 w 250UC89 (v3)

Sheet No.

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo.2 Apply water pressure profile no.3

Bending moment [kM.m/m run)

Dizplacement [m)
I

Brigham Creek

Job No. 1013050 |Road crossing
Made by = o |Driver shaft

10.00 I -10,00 -4.0E-03 0.004000
10 i,ff"hhuﬁh_::::> 10
0 e 0

|
10 : a0
U

Elew. Elew.
20 -20
-30 -30

-10.00 0 10.00

Shear farce [kM/m wn)
Stage Mo.2 Apply water pressure profile no.3
Active pressure (kN/m2] Mett pressure (kM /mZ2)

1000 i -1000 4.000 I -4.000

10| P limits 10
ltotal stress)

o i
10 -0
Elew. Elew.
20 -20
-30 -30

-1000 1000

Pazzive pressure (KN /m2)
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3

Whenuapai - Brigham Creek Road crossing - Drive shaft

Sheet pile STU1800 w 250UC89 (Vv3)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 3 Excavate to elevation 8.25 on RIGHT side

STABILITY ANALYSIS of Fully Embedded Wall according to
Factor of safety on soil strength

Units: kN,m

Strength Factor method

FoS for toe Toe elev. for
elev. = 0.00 FoS = 1.500
Stage Ground level Prop  Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation
3 10.00 8.25 Cant. 2.144 0.72 4.26 3.99 L to R
BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall
Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model. Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.05
Right side = 1.05

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries:

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. kN/m kN.m/m kN/m
1 10.00 0.00 0.029 2.80E-03 0.0 0.0
2 9.50 2.32 0.028 2.80E-03 0.6 0.3
3 9.00 6.33 0.026  2.79E-03 2.7 1.2
4 8.63 8.95 0.025 2.78E-03 5.6 2.8
5 8.25 11.38 0.024  2.76E-03 9.4 5.6
6.70 0.024  2.76E-03 9.4 5.6
6 8.00 -6.57 0.024  2.73E-03 9.4 8.2
7 7.85 -13.60 0.023 2.71E-03 7.9 9.5
-8.42 0.023 2.71E-03 7.9 9.5
8 7.25 -3.60 0.021 2.61E-03 4.3 13.0
9 6.93 -2.91 0.021  2.54E-03 3.3 14.2
10 6.60 -2.46 0.020 2.47E-03 2.4 15.1
11 6.00 -1.91 0.018 2.32E-03 1.1 16.1
12 5.75 -0.81 0.018 2.26E-03 0.7 16.3
13 5.50 -0.21 0.017 2.20E-03 0.6 16.4
14 5.25 0.47 0.017 2.13E-03 0.6 16.6
15 4.85 1.10 0.016 2.03E-03 1.0 16.9
16 4.45 0.95 0.015 1.92E-03 1.4 17.3
-7.21 0.015 1.92E-03 1.4 17.3
17 4.03 -5.54 0.014 1.81E-03 -1.3 17.3
18 3.60 -3.04 0.014 1.70E-03 -3.2 16.2
19 3.00 -0.84 0.013  1.56E-03 -4.3 13.7
20 2.40 1.07 0.012  1.45E-03 -4.3 10.9
21 1.93 2.76 0.011  1.38E-03 -3.4 9.0
22 1.45 4.06 0.010 1.31E-03 -1.7 7.7
-7.53 0.010 1.31E-03 -1.7 7.7
23 0.93 -5.74 0.010 1.26E-03 -5.2 5.7
24 0.40 -1.83 0.009 1.23E-03 -7.2 2.2
8.70 0.009 1.23E-03 -7.2 2.2

Run ID. Whenuapai-BCRcross-DriveShaft_v3 | Sheet No.

Whenuapai - Brigham Creek Road crossing - Drive shaft | Date: 4-05-2022

Sheet pile STU1800 w 250UC89 (Vv3) | Checked :
(continued)

Stage No.3  Excavate to elevation 8.25 on RIGHT side

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KkN/m
25 0.00 16.83 0.009 1.22E-03 -2.1 -0.0
26 -0.25 8.90 0.008 0 1.1 0.0
-1.46 0.008 0 1.1 0.0
27 -1.65 -6.65 0.008 0 -4.6 0.0
4.26 0.008 0 -4.6 0.0
28 -4.00 5.42 0.007 0 6.8 0.0
-8.26 0.007 0 6.8 0.0
29 -5.60 -0.00 0.005 0 0.2 0.0
30 -7.20 0.12 0.005 0 0.3 0.0
31  -9.60 -0.01 0.004 0 0.4 0.0
32 -12.00 -0.01 0.004 0 0.4 0.0
33 -14.40 -0.01 0.003 0 0.4 0.0
34 -16.80 -0.01 0.003 0 0.3 0.0
35 -19.20 -0.01 0.003 0 0.3 0.0
36 -21.60 -0.01 0.002 0 0.3 0.0
37 -24.00 -0.01 0.002 0 0.3 0.0
38 -26.40 -0.06 0.002 0 0.2 0.0
39 -28.20 -0.00 0.001 0 0.1 0.0
40 -30.00 -0.13 0.000 0 0.0 0.0
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Brigham Creek
Road crossing
Driver shaft
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE
Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3
Whenuapai - Brigham Creek Road crossing - Drive shaft

Sheet pile STU1800 w 250UC89 (v3)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022

|
|
|
|
|
| Checked :

Bending moment [kM.m/m run)
I

Units: kN,m

Stage Mo.3 Excav. to elev. 8.25 on RIGHT side

Dizplacement [m)
I

20.00 -20,00 -0.04000 0.04
10 G Ll . [ 10 g GE
i
0 g 0
r_______:-
i
10 : a0
r
Elew. ! Elew.
]
20 { 20
I
]
i
-30 -30
-10.00 0 10.00
Shear farce [kM/m wn)
Stage Mo.3 Excav. to elev. 8.25 on RIGHT side
Active pressure (kN/m2] Mett pressure (kM /mZ2)
1000 i -1000 20.00 I -20
L PV 10 Pt
ltotal stress) _
=
o i
10 -0
Elew. Elew.
20 -20
-30 -30
-1000 1000

Pazzive pressure (KN /m2)

noo

TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74_.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3
Whenuapai - Brigham Creek Road crossing - Drive shaft Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (Vv3) Checked :

Units: kN,m

Stage No. 5 Apply water pressure profile no.2

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 0.00 FoS = 1.500
Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation
5 10.00 8.25 9.00 4.512 n/a 7.13 1.12 L to R

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall
Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model.

Brigham Creek
Road crossing
Driver shaft

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.05

Rigid boundaries:

Right side

1.05

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m kN/m
1 10.00 3.77 0.029 2.20E-03 0.0 0.0
2 9.50 5.05 0.028 2.19E-03 2.2 0.8
3 9.00 7.90 0.026 2.18E-03 5.4 2.8 -9.3
7.90 0.026 2.18E-03 -3.9 2.8
4 8.63 9.49 0.026 2.17E-03 -0.6 2.0
5 8.25 11.38 0.025 2.15E-03 3.3 2.6
9.99 0.025 2.15E-03 3.3 2.6
6 8.00 -4.50 0.024 2.14E-03 4.0 3.7
7 7.85 -13.01 0.024  2.13E-03 2.7 4.3
-8.21 0.024 2.13E-03 2.7 4.3
8 7.25 -4.53 0.023  2.09E-03 -1.1 4.6
9 6.93 -2.44 0.022 2.07E-03 -2.3 4.0
10 6.60 -0.47 0.021  2.05E-03 -2.7 3.2
11 6.00 2.48 0.020 2.03E-03 -2.1 1.6
12 5.75 3.96 0.020 2.02E-03 -1.3 1.2
13 5.50 5.72 0.019 2.02E-03 -0.1 1.0
14 5.25 7.74 0.019 2.01E-03 1.6 1.1
15 4.85 7.48 0.018 2.00E-03 4.6 2.4
16 4.45 6.45 0.017  1.98E-03 7.4 4.8
-6.54 0.017  1.98E-03 7.4 4.8
17 4.03 -7.16 0.016  1.94E-03 4.5 7.3
18 3.60 -4.76 0.015 1.89E-03 1.9 8.5
19 3.00 -2.63 0.014 1.81E-03 -0.3 8.7
20 2.40 -0.71 0.013  1.73E-03 -1.3 8.0
21 1.93 1.09 0.012 1.68E-03 -1.2 7.3
22 1.45 2.70 0.012 1.62E-03 -0.3 6.8
-8.66 0.012 1.62E-03 -0.3 6.8
23 0.93 -6.72 0.011  1.58E-03 -4.3 5.4
24 0.40 -2.83 0.010 1.54E-03 -6.8 2.1
7.74 0.010 1.54E-03 -6.8 2.1



Omm Prachankhet
Text Box
Brigham Creek Road crossing 
Driver shaft


Run ID. Whenuapai-BCRcross-DriveShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Drive shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (Vv3) | Checked :
(continued)
Stage No.5 Apply water pressure profile no.2
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. KkN/m kN.m/m KkN/m
25 0.00 16.25 0.009 1.54E-03 -2.0 -0.0
26 -0.25 8.90 0.009 0 1.1 0.0
-1.46 0.009 0 1.1 0.0
27 -1.65 -6.65 0.008 0 -4.6 0.0
4.26 0.008 0 -4.6 0.0
28 -4.00 5.42 0.007 0 6.8 0.0
-8.26 0.007 0 6.8 0.0
29 -5.60 -0.00 0.006 0 0.2 0.0
30 -7.20 0.12 0.005 0 0.3 0.0
31 -9.60 -0.01 0.004 0 0.4 0.0
32 -12.00 -0.01 0.004 0 0.4 0.0
33 -14.40 -0.01 0.003 0 0.4 0.0
34 -16.80 -0.01 0.003 0 0.3 0.0
35 -19.20 -0.01 0.003 0 0.3 0.0
36 -21.60 -0.01 0.002 0 0.3 0.0
37 -24.00 -0.01 0.002 0 0.3 0.0
38 -26.40 -0.06 0.002 0 0.2 0.0
39 -28.20 -0.00 0.001 0 0.1 0.0
40 -30.00 -0.13 0.000 0 0.0 0.
At elev. 9.00 Prop force = 9.3 kN/m run
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Brigham Creek

TONKIN and TAYLOR GROUP LTD. | Sheet No. .
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Road crossing
Licensed from GEOSOLVE | Made by : op H
Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3 1 Driver shaft
Whenuapai - Brigham Creek Road crossing - Drive shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (Vv3) | Checked :
Units: kN,m
Stage Mo.5 Apply water pressure profile no.2
Bending moment [kM.m/m run) Dizplacement [m)
10. I -10,00 -0.04000 I 0.04000
10 10 gt Gl
o i
10 -0
Elew. ! Elew.
I
20 { 20
I
]
i
-30 -30
-10.00 0 10.00
Shear farce [kM/m wn)
Stage Mo.5 Apply water pressure profile no.2
Active pressure (kN/m2] Mett pressure (kM /mZ2)
1000 I -1000 20.00 I -20,00
L PV 10 = Pt
ltatal stress) —
ot
o i
10 -0
Elew. Elew.
20 -20
-30 -30
-1000 1000

Pazzive pressure (KN /m2)
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TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3

Whenuapai - Brigham Creek Road crossing - Drive shaft Date: 4-05-2022

Sheet pile STU1800 w 250UC89 (Vv3) Checked :
Units: kN,m

Excavate to elevation 5.50 on RIGHT side

Stage No. 6

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 0.00 FoS = 1.500

Stage Ground level Prop  Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr
Safety at elev. —ation
6 10.00 5.50 9.00 1.292 n/a ke i

Legend: *** Result not found

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model. Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.05

Right side = 1.04

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
KN/m2 m rad. kN/m kN.m/m kN/m
1 10.00 4.67 0.023 -4.55E-03 0.0 0.0
2 9.50 36.57 0.026 -4.55E-03 10.3 0.9
3 9.00 26.67 0.028 -4.60E-03 26.1 10.9 -101.1
26.67 0.028 -4.60E-03 -75.0 10.9
4 8.63 17.10 0.030 -4.59E-03 -66.8 -15.2
5 8.25 11.38 0.031 -4.43E-03 -61.4 -39.0
6 8.00 12.92 0.033 -4.25E-03 -58.4 -53.8
7 7.85 14.62 0.033 -4.12E-03 -56.3 -62.4
15.90 0.033 -4.12E-03 -56.3 -62.4
8 7.25 22.40 0.035 -3.40E-03 -44.8 -92.9
9 6.93 25.87 0.036 -2.90E-03 -37.0 -106.3
10 6.60 29.32 0.037 -2.34E-03 -28.0 -116.9
11 6.00 35.64 0.038 -1.20E-03 -8.5 -128.0
12 5.75 38.25 0.039 -7.13E-04 0.7 -129.0
13 5.50 40.86 0.039 -2.18E-04 10.6 -127.6
14 5.25 28.22 0.039 2.66E-04 19.2 -123.8
15 4.85 21.30 0.039  1.00E-03 29.1 -114.1
16 4.45 14.35 0.038 1.66E-03 36.3 -100.8
10.80 0.038 1.66E-03 36.3 -100.8
17 4.03 2.62 0.037 2.27E-03 39.1 -84.4
18 3.60 -5.58 0.036 2.76E-03 38.5 -67.6
19 3.00 -11.57 0.034  3.29E-03 33.3 -45.6
20 2.40 -10.56 0.032  3.63E-03 26.7 -27.7
21 1.93 -8.91 0.030 3.79E-03 22.1 -16.3
22 1.45 -6.18 0.029 3.87E-03 18.5 -6.9
-22.66 0.029 3.87E-03 18.5 -6.9
23 0.93 -19.32 0.027  3.90E-03 7.5 -0.3

Stage

Node
no.

24

25
26

27
28

29
30
31
32
33
34
35
36
37
38
39
40
At e

Node

Node

Node

Run ID. Whenuapai-BCRcross-DriveShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Drive shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (Vv3) | Checked :
(continued)
No.6 Excavate to elevation 5.50 on RIGHT side
Y Nett Wall Wall Shear Bending Prop
coord pressure disp.- rotation force moment forces
kN/m2 m rad. KkN/m kN.m/m KkN/m
0.40 -16.64 0.024  3.90E-03 -2.0 0.8
-0.37 0.024  3.90E-03 -2.0 0.8
0.00 6.31 0.023  3.90E-03 -0.8 -0.0
-0.25 19.02 0.022 0 2.4 0.0
-3.25 0.022 0 2.4 0.0
-1.65 -14.67 0.019 0 -10.2 0.0
9.13 0.019 0 -10.2 0.0
-4.00 12.19 0.015 0 14.9 0.0
-18.26 0.015 0 14.9 0.0
-5.60 0.01 0.013 0 0.3 0.0
-7.20 0.21 0.011 0 0.5 0.0
-9.60 0.01 0.010 0 0.7 0.0
-12.00 -0.00 0.009 0 0.7 0.0
-14.40 -0.01 0.008 0 0.7 0.0
-16.80 -0.01 0.007 0 0.7 0.0
-19.20 -0.02 0.006 0 0.7 0.0
-21.60 -0.02 0.006 0 0.6 0.0
-24.00 -0.02 0.005 0 0.6 0.0
-26.40 -0.13 0.004 0 0.4 0.0
-28.20 -0.01 0.003 0 0.3 0.0
-30.00 -0.31 0.000 0 0.0 0.0
lev. 9.00 Prop force 101.1 kN/m run
LEFT side _
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil

Node

Brigham Creek
Road crossing
Driver shaft
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TONKIN and TAYLOR GROUP LTD. | Sheet No. TONKIN and TAYLOR GROUP LTD. | Sheet No. Brlgham Cr_eek
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Road crossing
Licensed from GEOSOLVE | Made by : op Licensed from GEOSOLVE | Made by : °P | Driver shaft
Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3 1 Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3 1
Whenuapai - Brigham Creek Road crossing - Drive shaft | Date: 4-05-2022 Whenuapai - Brigham Creek Road crossing - Drive shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (Vv3) | Checked : Sheet pile STU1800 w 250UC89 (Vv3) | Checked :
Units: kN,m Units: kN,m
Stage Mo.B Excav. to elev. 5,50 on RIGHT side Stage No. 7 Fill to elevation 6.00 on RIGHT side with soil type 1
STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Bending moment (kM.m/m run) Dizplacement [m) Factor of safety on soil strength
200.0 I -200.0 -0.04000 1] 0.04000
10 R L= 10 FoS for toe Toe elev. for
e :—?““‘:) Riight GL elev. =  0.00 FoS = 1.500
/_/‘:_9.» / Stage Ground level Prop  Factor Moment Toe Wall Direction
o No. Act. Pass. Elev. of equilib. elev. Penetr of
0 = 0 Safety at elev. -ation
o 7 10.00 6.00 9.00 1.719 n/a 1.18 4.82 L to R
-
-0 -0 BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall
Analysis options
Elew. Elew. Length of wall perpendicular to section = 20.00m
2-D finite element model. Active limit arching not modelled.
20 -20 Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:
a0 a0 Modulus factors - Left side = 1.05
00,0 i} 1000 Right side = 1.04
Shear farce [kM/m wn)
Rigid boundaries: Left side 30.00 from wall Rough boundary
Right side 30.00 from wall Rough boundary
Lower rigid boundary at elevation -30.00 Rough boundary
Stage Mo.E Excav. to elev. 5.50 on RIGHT side
Node Y Nett Wall Wall Shear Bending Prop
Active pressure (kN/m2] Mett pressure [kN/mz) no. coord pressure disp. rotation force  moment forces
1000 0 1000 100.0 0 1000 kN/m2 m rad. KkN/m kN.m/m KkN/m
10 7] 24P fimits 10 1 10.00 2.04 0.024 -4.17E-03 0.0 0.0
ftotal stres Riight GL 2 9.50 34.41 0.026 -4.17E-03 9.1 0.5
----------------------------- 3 9.00 25.08 0.028 -4.21E-03 24.0 9.7 -96.7
L 25.08 0.028 -4.21E-03 -72.7 9.7
i 0 = 4 8.63 16.02 0.030 -4.20E-03 -65.0 -15.7
I 5 8.25 11.38 0.031 -4.04E-03 -59.9 -38.8
o 6 8.00 12.92 0.032 -3.86E-03 -56.8 -53.3
7 7.85 14.67 0.033 -3.73E-03 -54.8 -61.6
a0 a0 15.92 0.033 -3.73E-03 -54.8 -61.6
8 7.25 22.56 0.035 -3.02E-03 -43.2 -91.2
Elev. Elev. 9 6.93 26.18 0.036 -2.53E-03 -35.3 -104.0
10 6.60 29.77 0.036 -1.98E-03 -26.2 -114.1
20 a0 11 6.00 36.22 0.037 -8.85E-04 -6.4 -124.1
12 5.75 38.01 0.037 -4.05E-04 2.9 -124.5
13 5.50 39.74 0.037  7.08E-05 12.6 -122.6
38.43 0.037  7.08E-05 12.6 -122.6
a0 E a0 14 5.25 26.28 0.037 5.35E-04 20.7 -118.4
1000 0 000 lo 445 1275 003 1oetos s -oas
Pazzive pressure [kM/m2) 5 88 0.036 1.86E-03 36.3 048
17 4.03 1.32 0.035  2.43E-03 38.4 -78.6
18 3.60 -6.42 0.034  2.89E-03 37.4 -62.2
19 3.00 -12.13 0.032  3.37E-03 31.8 -41.0
20 2.40 -11.00 0.030 3.67E-03 24.8 -24.2
21 1.93 -9.33 0.029  3.81E-03 20.0 -13.7
22 1.45 -7.06 0.027 3.87E-03 16.1 -5.3
-20.56 0.027 3.87E-03 16.1 -5.3
23 0.93 -17.62 0.025  3.90E-03 6.1 0.3
24 0.40 -14.27 0.023  3.89E-03 -2.3 1.0
-1.02 0.023  3.89E-03 -2.3 1.0
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Run ID. Whenuapai-BCRcross-DriveShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Drive shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (Vv3) | Checked :
(continued)
Stage No.7 Fill to elevation 6.00 on RIGHT side with soil type 1
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. KkN/m kN.m/m KkN/m
25 0.00 7.62 0.021  3.89E-03 -0.9 -0.0
26 -0.25 16.73 0.020 0 2.1 0.0
-2.84 0.020 0 2.1 0.0
27 -1.65 -12.83 0.018 0 -8.9 0.0
8.03 0.018 0 -8.9 0.0
28 -4.00 10.64 0.014 0 13.1 0.0
-15.97 0.014 0 13.1 0.0
29 -5.60 0.01 0.011 0 0.3 0.0
30 -7.20 0.20 0.010 0 0.5 0.0
31 -9.60 0.00 0.009 0 0.7 0.0
32 -12.00 -0.01 0.008 0 0.7 0.0
33 -14.40 -0.01 0.007 0 0.7 0.0
34 -16.80 -0.01 0.006 0 0.6 0.0
35 -19.20 -0.02 0.005 0 0.6 0.0
36 -21.60 -0.02 0.005 0 0.6 0.0
37 -24.00 -0.02 0.004 0 0.5 0.0
38 -26.40 -0.11 0.003 0 0.4 0.0
39 -28.20 -0.01 0.002 0 0.3 0.0
40 -30.00 -0.28 0.000 0 0.0 0.
At elev. 9.00 Prop force = 96.7 kN/m run
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Brigham Creek

TONKIN and TAYLOR GROUP LTD. | Sheet No. .
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Road crossing
Licensed from GEOSOLVE | Made by : op H
Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3 1 Driver shaft
Whenuapai - Brigham Creek Road crossing - Drive shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (Vv3) | Checked :
Units: kN,m
Stage Mo.7 Fill to elev. 6.00on RIGHT side
Bending moment [kM.m/m run) Dizplacement [m)
200.0 0 -200.0 -0.04000 I 0.04000
10 e = 10
R Riight GL
B R
’-’_// -
] v ]
-0 -0
Elew. Elew.
-20 -20
30 -0
-100.0 0 1000
Shear farce [kM/m wn)
Stage Mo.7 Fill to elev. 6.00on RIGHT side
Active pressure (kN/m2] Mett pressure (kM /mZ2)
1000 I -1a00 40.00 I -40,00
10| 4P limits 10 — .
i Right GL
ftotal siress) ——"
] ]
-0 -0
Elew. Elew.
-20 -20
30 -0
-1000 1000

Pazzive pressure (KN /m2)
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TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74_.R58
Licensed from GEOSOLVE

Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3
Whenuapai - Brigham Creek Road crossing - Drive shaft

Sheet pile STU1800 w 250UC89 (v3)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 8

Apply water pressure profile no.1

Units: kN,m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

Stage Ground level
No. Act. Pass.

8 10.00 6.00

FoS for toe

Toe elev. for

elev. = 0.00 FoS = 1.500
Prop  Factor Moment Toe Wall Direction
Elev. of equilib. elev. Penetr of
Safety at elev. —ation
Hk ok Fkk

9.00 1.437 n/a

Legend: *** Result not found

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options

Length of wall perpendicular to section =

2-D finite element model.

20.00m

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side

Rigid boundaries:

Right side

1.05
1.04

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop

no. coord pressure disp. rotation force  moment forces

KN/m2 m rad. kN/m kN.m/m kN/m
1 10.00 4.67 0.023 -4.81E-03 0.0 0.0
2 9.50 36.99 0.026 -4.82E-03 10.4 0.9

3 9.00 27.99 0.028 -4.86E-03 26.7 1.1  -113.2
27.99 0.028 -4.86E-03 -86.5 1.1
4 8.63 18.97 0.030 -4.84E-03 -77.7 -19.2
5 8.25 17.66 0.032 -4.65E-03 -70.8 -46.9
6 8.00 20.46 0.033 -4.43E-03 -66.1 -63.9
7 7.85 22.13 0.034 -4.27E-03 -62.9 -73.5
23.40 0.034 -4.27E-03 -62.9 -73.5
8 7.25 29.75 0.036 -3.44E-03 -46.9 -106.7
9 6.93 33.14 0.037 -2.87E-03 -36.7 -120.3
10 6.60 36.50 0.038 -2.24E-03 -25.4 -130.4
11 6.00 42.67 0.039 -1.00E-03 -1.6 -138.7
12 5.75 34.45 0.039 -4.67E-04 8.0 -137.8
13 5.50 32.64 0.039 5.80E-05 16.4 -134.7
41.38 0.039  5.80E-05 16.4 -134.7
14 5.25 26.96 0.039 5.67E-04 24.9 -129.5
15 4.85 19.91 0.039  1.33E-03 34.3 -117.6
16 4.45 12.85 0.038 2.00E-03 40.8 -102.3
8.03 0.038  2.00E-03 40.8 -102.3
17 4.03 0.06 0.037 2.62E-03 42.6 -84.3
18 3.60 -7.84 0.036  3.11E-03 40.9 -66.2
19 3.00 -13.59 0.034  3.62E-03 34.5 -43.2
20 2.40 -12.41 0.031  3.93E-03 26.7 -25.0
21 1.93 -10.62 0.030 4.07E-03 21.2 -13.8
22 1.45 -8.00 0.028 4.14E-03 16.8 -4.9
-22.31 0.028 4.14E-03 16.8 -4.9

Run ID. Whenuapai-BCRcross-DriveShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Drive shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (Vv3) | Checked :
(continued)
Stage No.8 Apply water pressure profile no.1
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KkN/m
23 0.93 -18.73 0.025 4.16E-03 6.0 0.7
24 0.40 -14.50 0.023  4.15E-03 -2.7 1.2
-1.24 0.023 4.15E-03 -2.7 1.2
25 0.00 9.09 0.022 4.15E-03 -1.1 -0.0
26 -0.25 16.73 0.021 0 2.1 0.0
-2.84 0.021 0 2.1 0.0
27 -1.65 -12.83 0.018 0 -8.9 0.0
8.03 0.018 0 -8.9 0.0
28 -4.00 10.64 0.014 0 13.1 0.0
-15.97 0.014 0 13.1 0.0
29 -5.60 0.01 0.011 0 0.3 0.0
30 -7.20 0.20 0.010 0 0.5 0.0
31  -9.60 0.00 0.009 0 0.7 0.0
32 -12.00 -0.01 0.008 0 0.7 0.0
33 -14.40 -0.01 0.007 0 0.7 0.0
34 -16.80 -0.01 0.006 0 0.6 0.0
35 -19.20 -0.02 0.005 0 0.6 0.0
36 -21.60 -0.02 0.005 0 0.6 0.0
37 -24.00 -0.02 0.004 0 0.5 0.0
38 -26.40 -0.11 0.003 0 0.4 0.0
39 -28.20 -0.01 0.002 0 0.3 0.0
40 -30.00 -0.28 0.000 0 0.0 0.0
At elev. 9.00 Prop force = 113.2 kN/m run
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Brigham Creek
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58

Licensed from GEOSOLVE

Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3
Whenuapai - Brigham Creek Road crossing - Drive shaft

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022

Sheet pile STU1800 w 250UC89 (v3)

Checked :

Units: kN,m

Stage Mo 8 Apply water pressure profile no.1

Bending moment [kM.m/m run)

Dizplacement [m)
I

TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74_.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Data filename/Run ID: Whenuapai
Whenuapai - Brigham Creek Road

-BCRcross-DriveShaft_v3
crossing - Drive shaft

Date: 4-05-2022

Brigham Creek
Road crossing
Driver shaft

Sheet pile STU1800 w 250UC89 (Vv3) Checked :

Units: kN,m
Summary of results

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

200.0 0 -200.0 -0.04000 0.04000
10 =it === 10 i FoS for toe Toe elev. for
Rt S g Flight GL elev. = 0.00  FoS = 1.500
— Stage Ground level Prop  Factor Moment Toe wall Direction
o No. Act. Pass. Elev. of equilib. elev. Penetr of
0 . 0 Safety at elev. -ation failure
-, 1 10.00 10.00 Cant. Conditions not suitable for FoS calc.
-~ 2 10.00 10.00 Cant. Conditions not suitable for FoS calc.
3 10.00 8.25 Cant. 2.144 0.72 4.26 3.99 L to R
-0 -0 4 10.00 8.25 No analysis at this stage
5 10.00 8.25 9.00 4.512 n/a 7.13 1.12 L to R
Elew. Elew. 6 10.00 5.50 9.00 1.292 n/a Fokek Fokk L to R
7 10.00 6.00 9.00 1.719 n/a 1.18 4.82 L to R
20 -20 8 10.00 6.00 9.00 1.437 n/a Fokek Fokk L to R
Legend: *** Result not found
30 -0
-100.0 0 1000
Shear farce [kM/m wn)
Stage Mo Apply water pressure profile no.1
Active pressure (kN/m2] Mett pressure (kM /mZ2)
1000 I -1a00 100.0 I -1a0.0
10T &P limits 10 —
(total stress) R Bl
1] 0 =N
-
=
-0 -0
Elew. Elew.
-20 -20
30 -0
-1000 1000

Pazzive pressure (KN /m2)



Omm Prachankhet
Text Box
Brigham Creek Road crossing 
Driver shaft

Omm Prachankhet
Text Box
Brigham Creek Road crossing 
Driver shaft


TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74_.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Whenuapai - Brigham Creek Road crossing - Drive shaft Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (Vv3) Checked :

Units: kN,m

|
I
Data filename/Run ID: Whenuapai-BCRcross-DriveShaft_v3 1
|
|

Summary of results

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model. Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.05

Right side = 1.04

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Bending moment, shear force and displacement envelopes

Node Y Displacement Bending moment Shear force
no. coord maximum minimum maximum  minimum maximum  minimum
m m kN.m/m kN.m/m kN/m kN/m
1 10.00 0.029 0.000 0.0 -0.0 0.0 0.0
2 9.50 0.028 0.000 0.9 -0.1 10.4 -0.9
3 9.00 0.028 0.000 1.1 -0.8 26.7 -86.5
4 8.63 0.030 0.000 2.8 -19.2 5.6 -77.7
5 8.25 0.032 0.000 5.6 -46.9 9.4 -70.8
6 8.00 0.033 0.000 8.2 -63.9 9.4 -66.1
7 7.85 0.034 0.000 9.5 -73.5 7.9 -62.9
8 7.25 0.036 0.000 13.0 -106.7 4.3 -46.9
9 6.93 0.037 0.000 14.2 -120.3 3.3 -37.0
10 6.60 0.038 0.000 15.1 -130.4 2.4 -28.0
11 6.00 0.039 0.000 16.1 -138.7 1.1 -8.5
12 5.75 0.039 0.000 16.3 -137.8 8.0 -1.3
13 5.50 0.039 0.000 16.4 -134.7 16.4 -0.1
14 5.25 0.039 0.000 16.6 -129.5 24.9 0.0
15 4.85 0.039 0.000 16.9 -117.6 34.3 0.0
16 4.45 0.038 0.000 17.3 -102.3 40.8 0.0
17 4.03 0.037 0.000 17.3 -84.4 42.6 -1.3
18 3.60 0.036 0.000 16.2 -67.6 40.9 -3.2
19 3.00 0.034 0.000 13.7 -45.6 34.5 -4.3
20 2.40 0.032 0.000 10.9 -27.7 26.7 -4.3
21 1.93 0.030 0.000 9.0 -16.3 22.1 -3.4
22 1.45 0.029 0.000 7.7 -6.9 18.5 -1.7
23 0.93 0.027 0.000 5.7 -0.3 7.5 -5.2
24 0.40 0.024 0.000 2.2 0.0 0.0 -7.2
25 0.00 0.023 0.000 0.0 -0.0 0.0 -2.1
26 -0.25 0.022 0.000 0.0 0.0 2.4 0.0
27 -1.65 0.019 0.000 0.0 0.0 0.0 -10.2
28 -4.00 0.015 0.000 0.0 0.0 14.9 0.0
29 -5.60 0.013 0.000 0.0 0.0 0.3 0.0
30 -7.20 0.011 0.000 0.0 0.0 0.5 0.0
31  -9.60 0.010 0.000 0.0 0.0 0.7 0.0
32 -12.00 0.009 0.000 0.0 0.0 0.7 0.0
33 -14.40 0.008 0.000 0.0 0.0 0.7 0.0
34 -16.80 0.007 0.000 0.0 0.0 0.7 0.0
35 -19.20 0.006 0.000 0.0 0.0 0.7 0.0
36 -21.60 0.006 0.000 0.0 0.0 0.6 0.0
37 -24.00 0.005 0.000 0.0 0.0 0.6 0.0
38 -26.40 0.004 0.000 0.0 0.0 0.4 0.0
39 -28.20 0.003 0.000 0.0 0.0 0.3 0.0

Run ID. Whenuapai-BCRcross-DriveShaft_v3
Whenuapai - Brigham Creek Road crossing - Drive shaft
Sheet pile STU1800 w 250UC89 (Vv3)

| Sheet No.
| Date: 4-05-2022
| Checked :

Bending moment, shear force and displacement envelopes

Node Y Displacement Bending moment Shear force
no. coord maximum  minimum maximum  minimum maximum  minimum
m m kN .m/m kN.m/m KkN/m KkN/m
40 -30.00 0.000 0.000 0.0 0.0 0.0 0.0
Maximum and minimum bending moment and shear force at each stage
Stage ----——-—--- Bending moment - Shear force ---—--———-—-
no. maximum  elev. minimum  elev. maximum  elev. minimum  elev.
kN .m/m kN .m/m KkN/m KkN/m
1 0.2 0.93 -4.0 5.75 1.6 -4.00 -1.6 7.85
2 0.5 0.93 -9.4 6.00 3.9 4.45 -4.9 7.85
3 17.3 4.45 -0.0 0.00 9.4 8.00 -7.2 0.40
4 No calculation at this stage
5 8.7 3.00 -0.0 0.00 7.4 4.45 -6.8 0.40
6 10.9 9.00 -129.0 5.75 39.1 4.03 -75.0 9.00
7 9.7 9.00 -124.5 5.75 38.4 4.03 -72.7 9.00
8 1.1 9.00 -138.7 6.00 42.6 4.03 -86.5 9.00
Maximum and minimum displacement at each stage
Stage ---—-——-—- Displacement —--—————-
no. maximum elev. minimum elev. Stage description _
m m
1 0.003 6.60 0.000 10.00 Apply surcharge no.1 at elev. 10.00
2 0.004 6.60 0.000 10.00 Apply water pressure profile no.3
3 0.029 10.00 0.000 10.00 Excav. to elev. 8.25 on RIGHT side
4 No calculation at this stage Install prop no.1 at elev. 9.00
5 0.029 10.00 0.000 10.00 Apply water pressure profile no.2
6 0.039 5.50 0.000 10.00 Excav. to elev. 5.50 on RIGHT side
7 0.037 5.50 0.000 10.00 Fill to elev. 6.00 on RIGHT side
8 0.039 5.50 0.000 10.00 Apply water pressure profile no.1

Prop forces at each stage (horizontal components)

Stage -- Anchor no. 1 ---
no. at elev. 9.00
kN/m run KkN/prop
5 9.31 37.25
6 101.10 404.42
7 96.71 386.85
8 113.18 452.72

Brigham Creek
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-BCRcross-ReceiverSha

Whenuapai - Brigham Creek Road crossing - Receiver s

Sheet No.
Job No. 1013050
Made by : op

haft

|
|
|

ft_v3 1
| Date: 4-05-2022
|

Sheet pile STU1800 w 250UC89 (v3) Checked :
Units: kN,m
INPUT DATA
SOIL PROFILE
Stratum  Elevation of  -——-————————— Soil types -———————————————
no. top of stratum Left side Right side
1 R 2 TA silt & clay 2 TA silt & clay
2 7.85 7 TA organic clay 7 TA organic clay
3 4.45 2 TA silt & clay 2 TA silt & clay
4 1.45 8 TA sand 8 TA sand
5 0.40 2 TA silt & clay 2 TA silt & clay
6 -0.25 8 TA sand 8 TA sand
7 -1.65 2 TA silt & clay 2 TA silt & clay
8 -4.00 3 ECBF residual soils 3 ECBF residual soils

SOIL PROPERTIES
At rest Consol
coeff. state.

Bulk Young*s
-- Soil type -- density Modulus

No. Description kN/m3 Eh,kN/m2 Ko NC/0C
(Datum elev.) (dEh/dy ) (dKo/dy) ( Nu )
Engineered 20.00 50000 0.254 C
hardfill (0.300)

2 TA silt & 17.00 10000 0.531 oc
clay (0.350)

3 ECBF resid- 18.00 20000 0.500 oc
ual soils (0.350)

4 ECBF Weath-  21.00 85000 0.426 oc
ered rock (0.350)

5 ECBF UW 22.00 400000 0.357 oc
rock (0.250)

6 Concrete 24.00 500000 0.000 oc
(0.490)

7 TA organic 16.00 5000 0.531 oc
clay (0.250)

8 TA sand 18.00 12000 0.500 oc
(0.250)

Additional soil parameters associated with Ka and Kp
--- parameters for Ka ---

Active Passive

limit limit Cohesion
Ka Kp KkN/m2

( Kac ) ( Kpc ) ( dc/dy )

0.189  7.061
(0.000) ( 0.000)
0.320  3.485 1.000d
(1.278) ( 4.674)
0.294 ~ 3.878 5.000d
(1.222) ( 4.985)
0.237  5.153 25.00d
(1.089) ( 5.931)
0.189  7.061 100.0d
(0.966) ( 7.223)
1.000  1.000 500.0u
(0.851) ( 2.233)
0.320  3.812 0.0d
(1.278) ( 5.289)
0.294 ~ 3.878
(0.000) ( 0.000)

--- parameters for Kp ---

parameters
not used

Soil Wall Back- Soil Wall Back-
——————— Soil type ------- friction adhesion Ffill friction adhesion fill
No. Description angle coeff. angle angle coeff. angle
1 Engineered hardfill 40.00 0.434 0.00 40.00 0.280 0.00
2 TA silt & clay 28.00 0.469 0.00 28.00 0.306 0.00
3 ECBF residual soils 30.00 0.464 0.00 30.00 0.302 0.00
S Eorteathered o G- S -0 4G 543
6 L n:nn n:vac n:nn 000 n")g& n:nn
7 TA organic clay 28.00 0.469 0.00 28.00 0.469 0.00
8 TA sand 30.00 0.464 0.00 30.00 0.302 0.00

GROUND WATER CONDITIONS
Density of water = 9.810 kN/m3
Left side Right side
Initial water table elevation 8.00 8.00

Automatic water pressure balancing at toe of wall : Yes

Water Left side Right side
press. -—- - -
profile Point Elev. Piezo Water Point Elev. Piezo Water
no. no. elev. press. no. elev. press
m m kN/m2 m m kN/m2
1 1 9.50 9.50 0.0 1 5.75 5.75 0.0
2 1 8.00 8.00 0.0 1 5.25 5.25 0.0
3 1 8.00 8.00 0.0 1 7.25 7.25 0.0
WALL PROPERTIES
Type of structure = Fully Embedded Wall
Elevation of toe of wall = .
Maximum finite element length = 0.60 m
Youngs modulus of wall E = 2_.0000E+08 kN/m2
Moment of inertia of wall 1 = 3.2400E-04 m4/m run
(Sumitomo SX18) E.I 64800 kN.m2/m run
Yield Moment of wall = Not defined
STRUTS and ANCHORS
Cross- Inclin Pre- Strut
Prop Prop section Youngs Free -ation stress or
no. Elev. spacing area modulus length (degs) /prop Anchor
m sq.-m KkN/m2 m kN
1 9.00 4.00 0.011400 2.000E+08 10.00 0.00 0  Anchor
SURCHARGE LOADS
Surch Distance Length Width Surcharge Equiv. P
-arge from parallel perpend. ----—- kN/m2 ----- soil f
no. Elev. wall to wall to wall Near edge Far edge type C
1 10.00 0.50(L) 21.00 10.00 15.00 = N/A

Note: L = Left side, R = Right side
CONSTRUCTION STAGES
Construction Stage description
stage no. e - -
Apply surcharge no.1 at elevation 10.00
Apply water pressure profile no.3
Excavate to elevation 8.25 on RIGHT side
Install strut or anchor no.1 at elevation 9.00
Apply water pressure profile no.2
Excavate to elevation 6.00 on RIGHT side
Fill to elevation 6.50 on RIGHT side with soil type 1
Apply water pressure profile no.1

O~NOUAWNE

FACTORS OF SAFETY and ANALYSIS OPTIONS

Stability analysis:
Method of analysis - Strength Factor method
Factor on soil strength for calculating wall depth = 1.50

Parameters for undrained strata:
Minimum equivalent fluid density

kN/m3
Maximum depth of water filled tension crack m

5.00
0.00

Bending moment and displacement calculation:
Method - 2-D Ffinite element model

Open Tension Crack analysis? - No

Active limit arching modelled? - No
Non-linear Modulus Parameter (L) = 8.500 m

Boundary conditions:
Length of wall (normal to plane of analysis) = 20.00 m

Width of excavation on Left side of wall = 20.00 m
Width of excavation on Right side of wall = 20.00 m
Distance to rigid boundary on Left side 30.00 m

Distance to rigid boundary on Right side = 30.00 m

Brigham Creek
Road crossing
Receiver shaft

Allow
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Elevation of rigid lower boundary = -30.00 OUTPUT OPTIONS
Lower rigid boundary at elevation -30.00 - Rough Stage -----—- Stage description ——-———————-
Rigid boundary on Left side - Rough no.
Rigid boundary on Right side - Rough
Wall 7/ soil interface - Smooth
1 Apply surcharge no.1l at elev. 10.00
2 Apply water pressure profile no.3
3 Excav. to elev. 8.25 on RIGHT side
4 Install prop no.1 at elev. 9.00
5 Apply water pressure profile no.2
6 Excav. to elev. 6.00 on RIGHT side
7 Fill to elev. 6.50 on RIGHT side
8 Apply water pressure profile no.1
*

Summary output

Program WALLAP - Copyright (C) 2020 by DL Borin,

Displacemen
Bending mom
Shear force

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

150 St. Alphonsus Road, London SW4 7BW, UK

________ Output options

t Active,

R Passive output

pressures
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

www . geosolve

Graph.

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

distributed by GEOSOLVE

.co.uk
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TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Date: 4-05-2022
Checked :

Whenuapai - Brigham Creek Road crossing - Receiver shaft

|
I
Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3 1
|
Sheet pile STU1800 w 250UC89 (Vv3) |

Units: kN,m

Stage No. 1  Apply surcharge no.1 at elevation 10.00

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 0.00 FoS = 1.500
Stage Ground level Prop Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation failure

1 10.00 10.00 Cant. Conditions not suitable for FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.05

Right side = 1.05

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
KkN/m2 m rad. kN/m kN.m/m kN/m
1 10.00 -1.18 0.003 -1.00E-04 0.0 -0.0
2 9.50 -1.80 0.003 -1.00E-04 -0.7 -0.1
3 9.00 -0.53 0.003 -9.75E-05 -1.3 -0.6
4 8.63 -0.25 0.003 -9.26E-05 -1.5 -1.1
5 8.25 -0.13 0.003 -8.46E-05 -1.5 -1.7
6 8.00 -0.18 0.003 -7.75E-05 -1.6 -2.0
7 7.85 -0.14 0.003 -7.25E-05 -1.6 -2.3
0.61 0.003 -7.25E-05 -1.6 -2.3
8 7.25 0.83 0.003 -4.74E-05 -1.2 -3.1
9 6.88 0.82 0.003 -2.83E-05 -0.9 -3.5
10 6.50 0.81 0.003 -7.27E-06 -0.6 -3.8
11 6.00 0.82 0.003  2.24E-05 -0.2 -3.9
12 5.75 0.80 0.003  3.77E-05 0.0 -4.0
13 5.25 0.81 0.003 6.77E-05 0.4 -3.8
14 4.85 0.82 0.003  9.06E-05 0.8 -3.6
15 4.45 0.73 0.003  1.11E-04 1.1 -3.2
-0.10 0.003 1.11E-04 1.1 -3.2
16 4.03 -0.22 0.003  1.31E-04 1.0 -2.8
17 3.60 -0.13 0.003  1.48E-04 0.9 -2.4
18 3.00 0.02 0.002 1.67E-04 0.9 -1.8
19 2.40 0.20 0.002 1.81E-04 1.0 -1.3
20 1.93 0.40 0.002  1.89E-04 1.1 -0.8
21 1.45 0.88 0.002  1.93E-04 1.4 -0.2
-2.34 0.002  1.93E-04 1.4 -0.2
22 0.93 -1.76 0.002  1.93E-04 0.3 0.2
23 0.40 -1.67 0.002  1.92E-04 -0.6 0.1
1.28 0.002  1.92E-04 -0.6 0.1
24 0.00 0.93 0.002 1.91E-04 -0.1 -0.0
25 -0.25 2.30 0.002 0 0.3 0.0
-0.32 0.002 0 0.3 0.0

Run ID. Whenuapai-BCRcross-ReceiverShaft_v3

Whenuapai - Brigham Creek Road crossing - Receiver shaft

| sh

eet No.

| Date: 4-05-2022

Sheet pile STU1800 w 250UC89 (v3) | Checked :
(continued)
Stage No.1  Apply surcharge no.1 at elevation 10.00
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
26 -1.65 -1.52 0.002 0 -1.0 0.0
1.09 0.002 0 -1.0 0.0
27 -4.00 1.14 0.001 0 1.6 0.0
-1.87 0.001 0 1.6 0.0
28 -5.60 -0.01 0.001 0 0.1 0.0
29 -7.20 0.05 0.001 0 0.1 0.0
30 -9.60 -0.01 0.001 0 0.2 0.0
31 -12.00 -0.01 0.001 0 0.2 0.0
32 -14.40 -0.01 0.000 0 0.1 0.0
33 -16.80 -0.01 0.000 0 0.1 0.0
34 -19.20 -0.01 0.000 0 0.1 0.0
35 -21.60 -0.01 0.000 0 0.1 0.0
36 -24.00 -0.00 0.000 0 0.1 0.0
37 -26.40 -0.01 0.000 0 0.0 0.0
38 -28.20 -0.00 0.000 0 0.0 0.0
39 -30.00 -0.03 0.000 0 -0.0 0.0
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
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TONKIN and TAYLOR GROUP LTD.

|
Program: WALLAP Version 6.07 Revision A55.B74.R58 1
Licensed from GEOSOLVE 1
Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3 1
Whenuapai - Brigham Creek Road crossing - Receiver shaft 1

|

Sheet pile STU1800 w 250UC89 (v3)

Sheet No.

Made by :

Checked :

Job No. 1013050

Date: 4-05-2022

Units: kN,m

Stage Mo.1 Apply surcharge no 1 at eley. 10.00

Bending moment [kM.m/m run)
I

Dizplacement [m)
I

4.000 -4.0E-03 0.004000
10 10
o i
10 ! -0
r
Elew. f Elew.
r
20 i 20
I
]
If
-30 -30
-2.000 0 2.000
Shear farce [kM/m wn)
Stage Mo.1 Apply surcharge no 1 at eley. 10.00
Active pressure (kN/m2] Mett pressure (kM /mZ2)
1000 i -1000 4.000 I -4.000
10| P limits 10
[total ztres
............................. .
o i
10 -0
Elew. Elew.
20 -20
-30 -30
-1000 1000

i
Pazzive pressure (KN /m2)

TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3
Whenuapai - Brigham Creek Road crossing - Receiver shaft

Sheet pile STU1800 w 250UC89 (v3)

Sheet No.

Made by :

Checked :

Job No. 1013050

Brigham Creek
Road crossing
Receiver shaft

Date: 4-05-2022

Stage No. 2  Apply water pressure profile no.3

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil strength

FoS for toe

Units: kN,m

Toe elev. for

elev. = 0.00 FoS = 1.500
Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev.

2 10.00 10.00 Cant. Conditions not suitable

-ation failure

for FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model .

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.05
Right side = 1.05

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries:

Active limit arching not model led.
Soil deformations are elastic until the active or passive limit is reached

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
KkN/m2 m rad. kN/m kN.m/m KN/m
1 10.00 -1.19 0.003 -2.15E-04 0.0 -0.0
2 9.50 -2.52 0.003 -2.14E-04 -0.9 -0.1
3 9.00 -1.98 0.004 -2.11E-04 -2.1 -0.8
4 8.63 -2.30 0.004 -2.04E-04 -2.9 -1.7
5 8.25 -2.65 0.004 -1.91E-04 -3.8 -2.9
6 8.00 -3.06 0.004 -1.78E-04 -4.5 -3.9
7 7.85 -2.63 0.004 -1.68E-04 -4.9 -4.6
-0.02 0.004 -1.68E-04 -4.9 -4.6
8 7.25 3.83 0.004 -1.12E-04 -3.8 -7.3
9 6.88 3.44 0.004 -6.72E-05 -2.4 -8.5
10 6.50 3.11 0.004 -1.62E-05 -1.2 -9.1
11 6.00 2.76 0.004  5.51E-05 0.3 -9.4
12 5.75 2.60 0.004  9.10E-05 0.9 -9.2
13 5.25 2.34 0.004  1.59E-04 2.2 -8.4
14 4.85 2.16 0.004  2.07E-04 3.1 -7.4
15 4.45 1.86 0.004  2.49E-04 3.9 -6.0
-1.57 0.004  2.49E-04 3.9 -6.0
16 4.03 -1.61 0.004  2.83E-04 3.2 -4.5
17 3.60 -1.28 0.003  3.08E-04 2.6 -3.3
18 3.00 -0.93 0.003  3.33E-04 1.9 -2.0
19 2.40 -0.56 0.003  3.47E-04 1.5 -1.0
20 1.93 -0.20 0.003  3.52E-04 1.3 -0.4
21 1.45 0.41 0.003  3.52E-04 1.3 0.2
-2.74 0.003  3.52E-04 1.3 0.2
22 0.93 -2.04 0.003  3.50E-04 0.1 0.5
23 0.40 -1.62 0.002  3.46E-04 -0.9 0.3
1.29 0.002  3.46E-04 -0.9 0.3
24 0.00 1.88 0.002  3.46E-04 -0.2 -0.0
25 -0.25 2.30 0.002 0 0.3 0.0
-0.32 0.002 0 0.3 0.0



Omm Prachankhet
Text Box
Brigham Creek Road crossing 
Receiver shaft


Run ID. Whenuapai-BCRcross-ReceiverShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Receiver shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (v3) | Checked :
(continued)
Stage No.2  Apply water pressure profile no.3
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
26 -1.65 -1.52 0.002 0 -1.0 0.0
1.09 0.002 0 -1.0 0.0
27 -4.00 1.14 0.001 0 1.6 0.0
-1.87 0.001 0 1.6 0.0
28 -5.60 -0.01 0.001 0 0.1 0.0
29 -7.20 0.05 0.001 0 0.1 0.0
30 -9.60 -0.01 0.001 0 0.2 0.0
31 -12.00 -0.01 0.001 0 0.2 0.0
32 -14.40 -0.01 0.001 0 0.1 0.0
33 -16.80 -0.01 0.000 0 0.1 0.0
34 -19.20 -0.01 0.000 0 0.1 0.0
35 -21.60 -0.01 0.000 0 0.1 0.0
36 -24.00 -0.00 0.000 0 0.1 0.0
37 -26.40 -0.01 0.000 0 0.0 0.0
38 -28.20 -0.00 0.000 0 0.0 0.0
39 -30.00 -0.03 0.000 0 -0.0 0.0
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58

Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3
Whenuapai - Brigham Creek Road crossing - Receiver shaft

Licensed from GEOSOLVE

Sheet pile STU1800 w 250UC89 (v3)

Sheet No.

Made by :

Checked :

Date: 4-05-2022

Brigham Creek

Job No. 1013050 |Road crossing

°P |Receiver shaft

Bending moment [kM.m/m run)
I

Units: kN,m

Stage Mo.2 Apply water pressure profile no.3

Dizplacement [m)
I

10.00 -10,00 -4.0E-03 0.004000
10 i,ff"hhuﬁh_::::D 10
0 e 0

|
10 : a0
U

Elew. Elew.
20 -20
-30 -30

-10.00 0 10.00

Shear farce [kM/m wn)
Stage Mo.2 Apply water pressure profile no.3
Active pressure (kN/m2] Mett pressure (kM /mZ2)

1000 i -1000 4.000 I -4.000

10| P limits 10
ltotal stress)

o i
10 -0
Elew. Elew.
20 -20
-30 -30

-1000 1000

i
Pazzive pressure (KN /m2)
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TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Date: 4-05-2022
Checked :

Whenuapai - Brigham Creek Road crossing - Receiver shaft

|
I
Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3 1
|
Sheet pile STU1800 w 250UC89 (Vv3) |

Units: kN,m
Stage No. 3 Excavate to elevation 8.25 on RIGHT side

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 0.00 FoS = 1.500
Stage Ground level Prop Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation
3 10.00 8.25 Cant. 2.144 0.72 4.26 3.99 L to R

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.05

Right side = 1.05

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m kN/m
1 10.00 0.00 0.029  2.80E-03 0.0 0.0
2 9.50 2.32 0.028  2.80E-03 0.6 0.3
3 9.00 6.33 0.026  2.79E-03 2.7 1.2
4 8.63 8.95 0.025 2.78E-03 5.6 2.8
5 8.25 11.38 0.024  2.76E-03 9.4 5.6
6.70 0.024  2.76E-03 9.4 5.6
6 8.00 -6.57 0.023  2.73E-03 9.4 8.2
7 7.85 -13.60 0.023 2.71E-03 7.9 9.5
-8.42 0.023  2.71E-03 7.9 9.5
8 7.25 -3.54 0.021  2.61E-03 4.3 13.0
9 6.88 -2.86 0.021  2.53E-03 3.1 14.4
10 6.50 -2.51 0.020 2.44E-03 2.1 15.3
11 6.00 -1.78 0.018  2.32E-03 1.1 16.1
12 5.75 -0.56 0.018  2.26E-03 0.8 16.3
13 5.25 0.24 0.017  2.13E-03 0.7 16.6
14 4.85 1.11 0.016  2.03E-03 1.0 16.9
15 4.45 0.95 0.015  1.92E-03 1.4 17.3
-7.20 0.015  1.92E-03 1.4 17.3
16 4.03 -5.53 0.014  1.81E-03 -1.3 17.2
17 3.60 -3.03 0.014  1.70E-03 -3.2 16.2
18 3.00 -0.84 0.013  1.56E-03 -4.3 13.7
19 2.40 1.07 0.012  1.45E-03 -4.3 10.9
20 1.93 2.76 0.011  1.37E-03 -3.3 9.0
21 1.45 4.06 0.010 1.31E-03 -1.7 7.7
-7.53 0.010 1.31E-03 -1.7 7.7
22 0.93 -5.74 0.010 1.26E-03 -5.2 5.7
23 0.40 -1.83 0.009 1.23E-03 -7.2 2.2
8.70 0.009 1.23E-03 -7.2 2.2
24 0.00 16.82 0.009  1.22E-03 -2.1 -0.0

Run ID. Whenuapai-BCRcross-ReceiverShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Receiver shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (v3) | Checked :
(continued)
Stage No.3 Excavate to elevation 8.25 on RIGHT side
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
25 -0.25 8.90 0.008 0 1.1 0.0
-1.46 0.008 0 1.1 0.0
26 -1.65 -6.65 0.008 0 -4.6 0.0
4.26 0.008 0 -4.6 0.0
27  -4.00 5.42 0.007 0 6.8 0.0
-8.26 0.007 0 6.8 0.0
28 -5.60 -0.00 0.005 0 0.2 0.0
29 -7.20 0.12 0.005 0 0.3 0.0
30 -9.60 -0.01 0.004 0 0.4 0.0
31 -12.00 -0.01 0.004 0 0.4 0.0
32 -14.40 -0.01 0.003 0 0.4 0.0
33 -16.80 -0.01 0.003 0 0.3 0.0
34 -19.20 -0.01 0.003 0 0.3 0.0
35 -21.60 -0.01 0.002 0 0.3 0.0
36 -24.00 -0.01 0.002 0 0.3 0.0
37 -26.40 -0.06 0.002 0 0.2 0.0
38 -28.20 -0.00 0.001 0 0.1 0.0
39 -30.00 -0.13 0.000 0 0.0 0.0
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Brigham Creek
Road crossing
Receiver shaft
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3

Whenuapai - Brigham Creek Road crossing - Receiver shaft

Sheet pile STU1800 w 250UC89 (Vv3)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022

|
|
|
|
|
| Checked :

Units: kN,m

Stage Mo.3 Excav. to elev. 8.25 on RIGHT side

Bending moment [kM.m/m run)

Dizplacement [m)
I

20,00 0 2000 -0.04000
10 P e — S— 10 R
i
c:;_
0 o e u
=S St
il
10 : a0
r
Elew. ! Elew.
]
20 { 20
I
]
:‘
a0 a0
-10.00 10,00

i
Shear farce [kM/m wn)

Stage Mo.3 Excav. to elev. 8.25 on RIGHT side

Active pressure (kN/m2]

Mett pressure (kM /mZ2)
I

1000 ] -1000 20.00
L PV 10 Pt
[total stress) o
o
] ]
a0 a0
Elew. Elew.
20 20
B ; a0
-1000 ] 1000

Pazzive pressure (KN /m2)

TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3
Whenuapai - Brigham Creek Road crossing - Receiver shaft
Sheet pile STU1800 w 250UC89 (Vv3)

Date: 4-05-2022
Checked :

Units: kN,m
Stage No. 5 Apply water pressure profile no.2

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for
elev. = 0.00 FoS = 1.500
Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr
Safety -ation
5 10.00 8.25 9.00 4.512 n/a 7.13 1.12

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.05

Right side = 1.05

Rigid boundaries: Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. kN/m kN.m/m KN/m
1 10.00 3.77 0.029  2.19E-03 0.0 0.0
2 9.50 5.05 0.028  2.19E-03 2.2 0.8
3 9.00 7.90 0.026  2.18E-03 5.4 2.8 -9.3
7.90 0.026  2.18E-03 -3.9 2.8
4 8.63 9.49 0.026  2.16E-03 -0.6 2.0
5 8.25 11.38 0.025 2.15E-03 3.3 2.6
9.99 0.025 2.15E-03 3.3 2.6
6 8.00 -4.50 0.024  2.14E-03 4.0 3.7
7 7.85 -13.01 0.024  2.13E-03 2.7 4.3
-8.20 0.024  2.13E-03 2.7 4.3
8 7.25 -4.49 0.023  2.09E-03 -1.1 4.6
9 6.88 -2.15 0.022  2.06E-03 -2.4 3.9
10 6.50 0.01 0.021  2.04E-03 -2.8 2.9
11 6.00 2.53 0.020  2.03E-03 -2.1 1.6
12 5.75 4.08 0.020  2.02E-03 -1.3 1.2
13 5.25 7.55 0.019  2.01E-03 1.6 1.1
14 4.85 7.49 0.018  2.00E-03 4.6 2.3
15 4.45 6.45 0.017  1.98E-03 7.4 4.7
-6.53 0.017  1.98E-03 7.4 4.7
16 4.03 -7.15 0.016  1.94E-03 4.5 7.3
17 3.60 -4.75 0.015  1.89E-03 1.9 8.5
18 3.00 -2.63 0.014  1.81E-03 -0.3 8.7
19 2.40 -0.71 0.013  1.73E-03 -1.3 8.0
20 1.93 1.09 0.012  1.68E-03 -1.2 7.3
21 1.45 2.70 0.012  1.62E-03 -0.3 6.8
-8.66 0.012  1.62E-03 -0.3 6.8
22 0.93 -6.72 0.011  1.57E-03 -4.3 5.4
23 0.40 -2.84 0.010  1.54E-03 -6.8 2.1
7.74 0.010  1.54E-03 -6.8 2.1

Brigham Creek
Road crossing
Receiver shaft



Omm Prachankhet
Text Box
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Run ID. Whenuapai-BCRcross-ReceiverShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Receiver shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (v3) | Checked :
(continued)
Stage No.5 Apply water pressure profile no.2
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
24 0.00 16.24 0.009 1.54E-03 -2.0 -0.0
25 -0.25 8.90 0.009 0 1.1 0.0
-1.46 0.009 0 1.1 0.0
26 -1.65 -6.65 0.008 0 -4.6 0.0
4.26 0.008 0 -4.6 0.0
27 -4.00 5.42 0.007 0 6.8 0.0
-8.26 0.007 0 6.8 0.0
28 -5.60 -0.00 0.006 0 0.2 0.0
29 -7.20 0.12 0.005 0 0.3 0.0
30 -9.60 -0.01 0.004 0 0.4 0.0
31 -12.00 -0.01 0.004 0 0.4 0.0
32 -14.40 -0.01 0.003 0 0.4 0.0
33 -16.80 -0.01 0.003 0 0.3 0.0
34 -19.20 -0.01 0.003 0 0.3 0.0
35 -21.60 -0.01 0.002 0 0.3 0.0
36 -24.00 -0.01 0.002 0 0.3 0.0
37 -26.40 -0.06 0.002 0 0.2 0.0
38 -28.20 -0.00 0.001 0 0.1 0.0
39 -30.00 -0.13 0.000 0 0.0 0.0
At elev. 9.00 Prop force = 9.3 kN/m run
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE
Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3
Whenuapai - Brigham Creek Road crossing - Receiver shaft

Sheet pile STU1800 w 250UC89 (v3)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo.5 Apply water pressure profile no.2

Bending moment [kM.m/m run)
I

Dizplacement [m)
I

Brigham Creek
Road crossing
Receiver shaft

10. -10,00 -0.04000 0.04000
10 10 gt G
o i
10 -0
Elew. ! Elew.

]
20 { 20
I
]
i
-30 -30
-10.00 0 10.00
Shear farce [kM/m wn)
Stage Mo.5 Apply water pressure profile no.2
Active pressure (kN/m2] Mett pressure (kM /mZ2)
1000 I -1000 20.00 I -20,00
L PV 10 = Pt
ltotal stress) —
ot
o i
10 -0
Elew. Elew.
20 -20
-30 -30
-1000 1000

i
Pazzive pressure (KN /m2)
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TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Date: 4-05-2022
Checked :

Whenuapai - Brigham Creek Road crossing - Receiver shaft

|
I
Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3 1
|
Sheet pile STU1800 w 250UC89 (Vv3) |

Units: kN,m
Stage No. 6 Excavate to elevation 6.00 on RIGHT side

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 0.00 FoS = 1.500
Stage Ground level Prop Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation
6 10.00 6.00 9.00 1.626 n/a 0.72 5.28 L to R

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.05

Right side = 1.04

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
KkN/m2 m rad. kN/m kN.m/m kN/m
1 10.00 4.67 0.025 -2.61E-03 0.0 0.0
2 9.50 27.33 0.026 -2.61E-03 8.0 0.9
3 9.00 20.98 0.028 -2.65E-03 20.1 8.6 -80.2
20.98 0.028 -2.65E-03 -60.2 8.6
4 8.63 14.48 0.029 -2.64E-03 -53.5 -12.4
5 8.25 11.38 0.030 -2.51E-03 -48.7 -31.3
6 8.00 12.92 0.030 -2.37E-03 -45.6 -43.0
7 7.85 14.62 0.031 -2.26E-03 -43.6 -49.6
15.90 0.031 -2.26E-03 -43.6 -49.6
8 7.25 22.40 0.032 -1.70E-03 -32.1 -72.5
9 6.88 26.40 0.032 -1.25E-03 -22.9 -82.9
10 6.50 30.38 0.033 -7.54E-04 -12.3 -89.5
11 6.00 35.64 0.033 -5.54E-05 4.2 -91.6
12 5.75 23.01 0.033  2.94E-04 11.6 -89.6
13 5.25 13.48 0.033  9.52E-04 20.7 -81.1
14 4.85 10.53 0.032  1.42E-03 25.5 -71.8
15 4.45 7.74 0.031  1.83E-03 29.1 -60.8
-3.51 0.031  1.83E-03 29.1 -60.8
16 4.03 -6.21 0.031  2.19E-03 27.1 -48.7
17 3.60 -6.73 0.030 2.47E-03 24.3 -37.8
18 3.00 -6.82 0.028 2.76E-03 20.3 -24.5
19 2.40 -6.39 0.026  2.94E-03 16.3 -13.7
20 1.93 -5.51 0.025 3.01E-03 13.5 -6.7
21 1.45 -3.91 0.023  3.04E-03 1.2 -0.9
-17.41 0.023  3.04E-03 1.2 -0.9
22 0.93 -15.48 0.022  3.03E-03 2.6 2.5
23 0.40 -13.78 0.020  3.02E-03 -5.1 1.7
5.00 0.020  3.02E-03 -5.1 1.7
24 0.00 12.54 0.019  3.01E-03 -1.6 0.0

Run ID. Whenuapai-BCRcross-ReceiverShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Receiver shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (v3) | Checked :
(continued)
Stage No.6 Excavate to elevation 6.00 on RIGHT side
Node Y Nett Wall Shear Bending Prop
no. coord pressure disp. force  moment forces
kN/m2 m KkN/m kN.m/m KN/m
25 -0.25 17.18 0.018 0 2.2 0.0
-2.92 0.018 0 2.2 0.0
26 -1.65 13.20 0.017 0 -9.1 0.0
8.25 0.017 0 -9.1 0.0
27  -4.00 10.95 0.013 0 13.4 0.0
16.43 0.013 0 13.4 0.0
28 -5.60 0.01 0.011 0 0.3 0.0
29 -7.20 0.20 0.010 0 0.5 0.0
30 -9.60 0.00 0.009 0 0.7 0.0
31 -12.00 -0.01 0.008 0 0.7 0.0
32 -14.40 -0.01 0.007 0 0.7 0.0
33 -16.80 -0.01 0.006 0 0.6 0.0
34 -19.20 -0.02 0.006 0 0.6 0.0
35 -21.60 -0.02 0.005 0 0.6 0.0
36 -24.00 -0.02 0.004 0 0.5 0.0
37 -26.40 -0.11 0.003 0 0.4 0.0
38 -28.20 -0.01 0.002 0 0.3 0.0
39 -30.00 -0.28 0.000 0 0.0 0.0
At elev. 80.2 kN/m run
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Earth earth soil
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3

Whenuapai - Brigham Creek Road crossing - Receiver shaft

Sheet pile STU1800 w 250UC89 (Vv3)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units:

Stage Mo.6 Excav. to elev. £.00 on RIGHT side

Bending moment [kM.m/m run)

Dizplacement [m)
I

KN, m

100.0 0 1000 -0.04000 0.
10 S === 10
I _:———~a> Riight GN
0 oF 0
e

10 0
Elew. Elew.

20 20

30 30

-100.0 100.0

i
Shear farce [kM/m wn)

Stage Mo.6 Excav. to elev. £.00 on RIGHT side

Active pressure (kN/m2]

Mett pressure (kM /mZ2)
I

1000 0 -1000 40.00

10| 4P limits 10 —. .
total stress) = PGl

D " FA

10 a0

Elew. Elew.

20 20

=0 : a0

-000 0 1000

Pazzive pressure (KN /m2)

TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3

Whenuapai - Brigham Creek Road crossing - Receiver shaft

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022

Sheet pile STU1800 w 250UC89 (v3) Checked :
Units: kN,m
Stage No. 7 Fill to elevation 6.50 on RIGHT side with soil type 1

STABILITY ANALYSIS of Fully Embedded Wall according to St
Factor of safety on soil strength

FoS for toe

rength Factor method

Toe elev. for

elev. = 0.00 FoS = 1.500

Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr
Safety -ation
7 10.00 6.50 9.00 2.128 n/a 3.08 3.42

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedde
Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not m

d Wall

odelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.05
Right side = 1.04

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries:

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. kN/m kN.m/m KN/m
1 10.00 1.87 0.025 -2.20E-03 0.0 0.0
2 9.50 25.05 0.026 -2.21E-03 6.7 0.5
3 9.00 19.33 0.028 -2.24E-03 17.8 7.3 -75.3
19.33 0.028 -2.24E-03 -57.5 7.3
4 8.63 13.41 0.028 -2.22E-03 -51.3 -12.7
5 8.25 11.38 0.029 -2.09E-03 -46.7 -30.9
6 8.00 12.92 0.030 -1.95E-03 -43.6 -42.1
7 7.85 14.79 0.030 -1.85E-03 -41.6 -48.4
15.98 0.030 -1.85E-03 -41.6 -48.4
8 7.25 22.63 0.031 -1.30E-03 -30.0 -70.1
9 6.88 26.81 0.031 -8.70E-04 -20.7 -79.7
10 6.50 30.94 0.032 -3.92E-04 -9.9 -85.5
11 6.00 34.40 0.032 2.71E-04 6.5 -86.5
33.13 0.032 2.71E-04 6.5 -86.5
12 5.75 21.04 0.032  5.99E-04 13.2 -84.0
13 5.25 11.72 0.031  1.21E-03 21.4 -74.9
14 4.85 8.96 0.031  1.64E-03 25.6 -65.4
15 4.45 6.34 0.030 2.01E-03 28.6 -54.5
-5.03 0.030 2.01E-03 28.6 -54.5
16 4.03 -7.17 0.029  2.33E-03 26.0 -42.8
17 3.60 -7.31 0.028  2.58E-03 23.0 -32.4
18 3.00 -7.20 0.026  2.82E-03 18.6 -20.1
19 2.40 -6.70 0.024  2.96E-03 14.4 -10.3
20 1.93 -5.83 0.023  3.01E-03 11.5 -4.2
21 1.45 -4.73 0.022  3.03E-03 8.9 0.5
-15.25 0.022  3.03E-03 8.9 0.5
22 0.93 -13.77 0.020  3.01E-03 1.3 3.1
23 0.40 -11.47 0.018  2.99E-03 -5.3 1.8
4.31 0.018  2.99E-03 -5.3 1.8
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Run ID. Whenuapai-BCRcross-ReceiverShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Receiver shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (v3) | Checked :
(continued)
Stage No.7  Fill to elevation 6.50 on RIGHT side with soil type 1
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
24 0.00 13.65 0.017  2.99E-03 -1.7 -0.0
25 -0.25 14.90 0.017 0 1.9 0.0
-2.51 0.017 0 1.9 0.0
26 -1.65 -11.37 0.015 0 -7.9 0.0
7.15 0.015 0 -7.9 0.0
27 -4.00 9.40 0.012 0 11.6 0.0
-14.15 0.012 0 11.6 0.0
28 -5.60 0.01 0.010 0 0.3 0.0
29 -7.20 0.18 0.009 0 0.4 0.0
30 -9.60 -0.00 0.007 0 0.6 0.0
31 -12.00 -0.01 0.007 0 0.6 0.0
32 -14.40 -0.01 0.006 0 0.6 0.0
33 -16.80 -0.01 0.005 0 0.6 0.0
34 -19.20 -0.01 0.005 0 0.5 0.0
35 -21.60 -0.02 0.004 0 0.5 0.0
36 -24.00 -0.01 0.004 0 0.5 0.0
37 -26.40 -0.10 0.003 0 0.3 0.0
38 -28.20 -0.01 0.002 0 0.2 0.0
39 -30.00 -0.24 0.000 0 0.0 0.0
At elev. 9.00 Prop force = 75.3 kN/m run
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE
Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3
Whenuapai - Brigham Creek Road crossing - Receiver shaft

Sheet pile STU1800 w 250UC89 (v3)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo.7 Fill to elev. 50 on RIGHT side

Bending moment [kM.m/m run)
I

Dizplacement [m)
I

Brigham Creek
Road crossing
Receiver shaft

100.0 -100.0 -0.04000 0.04000
10 TRIIT f‘&_—‘“:; 10 Right 6L,
o M i
10 -0
Elew. Elew.
20 -20
-30 -30

-100.0 0 100.0

Shear farce [kM/m wn)
Stage Mo.7 Fill to elev. 50 on RIGHT side
Active pressure (kN/m2] Mett pressure (kM /mZ2)

1000 I -1000 40.00 I -40,00

10T 4P limits 10 — Fiight GL
{total stress) —_— 8

o i
10 -0
Elew. Elew.
20 -20
-30 -30

-1000 1000

i
Pazzive pressure (KN /m2)
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TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Date: 4-05-2022
Checked :

Whenuapai - Brigham Creek Road crossing - Receiver shaft

|
I
Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3 1
|
Sheet pile STU1800 w 250UC89 (Vv3) |

Units: kN,m

Stage No. 8 Apply water pressure profile no.1

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 0.00 FoS = 1.500
Stage Ground level Prop Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation
8 10.00 6.50 9.00 1.828 n/a 1.65 4.85 L to R

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.05

Right side = 1.04

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
KkN/m2 m rad. kN/m kN.m/m kN/m
1 10.00 4.67 0.025 -2.84E-03 0.0 0.0
2 9.50 27.64 0.026 -2.85E-03 8.1 0.9
3 9.00 22.25 0.028 -2.88E-03 20.5 8.7 -91.7
22.25 0.028 -2.88E-03 -71.2 8.7
4 8.63 16.37 0.029 -2.86E-03 -63.9 -16.2
5 8.25 17.66 0.030 -2.70E-03 -57.5 -38.9
6 8.00 20.46 0.031 -2.53E-03 -52.8 -52.6
7 7.85 22.13 0.031 -2.40E-03 -49.6 -60.2
23.40 0.031 -2.40E-03 -49.6 -60.2
8 7.25 29.75 0.032 -1.72E-03 -33.6 -85.4
9 6.88 33.66 0.033 -1.20E-03 -21.7 -95.8
10 6.50 37.54 0.033 -6.32E-04 -8.4 -101.5
11 6.00 30.55 0.033  1.49E-04 8.6 -101.0
38.45 0.033  1.49E-04 8.6 -101.0
12 5.75 25.87 0.033  5.32E-04 16.7 -97.8
13 5.25 12.23 0.033  1.24E-03 26.2 -86.5
14 4.85 9.18 0.032  1.74E-03 30.5 -75.1
15 4.45 6.28 0.031  2.16E-03 33.6 -62.2
-6.20 0.031  2.16E-03 33.6 -62.2
16 4.03 -8.68 0.030 2.52E-03 30.4 -48.6
17 3.60 -8.91 0.029  2.80E-03 26.7 -36.5
18 3.00 -8.78 0.027  3.07E-03 21.4 -22.1
19 2.40 -8.19 0.026  3.23E-03 16.3 -11.0
20 1.93 -7.18 0.024  3.28E-03 12.6 -4.2
21 1.45 -5.68 0.022  3.30E-03 9.6 0.9
-17.00 0.022  3.30E-03 9.6 0.9
22 0.93 -14.86 0.021  3.28E-03 1.2 3.5
23 0.40 -11.66 0.019  3.26E-03 -5.8 2.0
4.12 0.019  3.26E-03 -5.8 2.0

Stage

Node
no.

24
25

26

27

At e

Node

Node

Node

Run ID. Whenuapai-BCRcross-ReceiverShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Receiver shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (v3) | Checked :
(continued)
No.8  Apply water pressure profile no.1
Y Nett Wall Wall Shear Bending Prop
coord pressure disp. rotation force moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
0.00 15.19 0.018  3.25E-03 -1.9 0.0
-0.25 14.90 0.017 0 1.9 0.0
-2.51 0.017 0 1.9 0.0
-1.65 -11.37 0.015 0 -7.9 0.0
7.15 0.015 0 -7.9 0.0
-4.00 9.40 0.012 0 11.6 0.0
-14.15 0.012 0 11.6 0.0
-5.60 0.01 0.010 0 0.3 0.0
-7.20 0.18 0.009 0 0.4 0.0
-9.60 -0.00 0.008 0 0.6 0.0
-12.00 -0.01 0.007 0 0.6 0.0
-14.40 -0.01 0.006 0 0.6 0.0
-16.80 -0.01 0.005 0 0.6 0.0
-19.20 -0.01 0.005 0 0.5 0.0
-21.60 -0.02 0.004 0 0.5 0.0
-24.00 -0.01 0.004 0 0.5 0.0
-26.40 -0.10 0.003 0 0.3 0.0
-28.20 -0.01 0.002 0 0.2 0.0
-30.00 -0.24 0.000 0 0.0 0.0
lev. 9.00 Prop force = 91.7 kN/m run
LEFT side _
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil

Node
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TONKIN and TAYLOR GROUP LTD.

|
Program: WALLAP Version 6.07 Revision A55.B74.R58 1
Licensed from GEOSOLVE 1

Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3 1
Whenuapai - Brigham Creek Road crossing - Receiver shaft 1
|

Sheet pile STU1800 w 250UC89 (v3)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo 8 Apply water pressure profile no.1

Bending moment [kM.m/m run)
I

Dizplacement [m)
I

200.0 -200.0 -0.04000 0.04

10 ‘1:~¥:i::;::‘*{:“=~=“ 10 Rigl th\\
fy /

o M i
10 -0
Elew. Elew.
20 -20
-30 -30

-100.0 0 100.0

Shear farce [kM/m wn)
Stage Mo 8 Apply water pressure profile no.1
Active pressure (kN/m2] Mett pressure (kM /mZ2)

1000 i -1000 40.00 I -400

10T e lmits 1 = Fiight GL
fotal shess) - N

o i
10 -0
Elew. Elew.
20 -20
-30 -30

-1000 1000

i
Pazzive pressure (KN /m2)

noo

0o

TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Date: 4-05-2022
Checked :

Whenuapai - Brigham Creek Road crossing - Receiver shaft

|
I
Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3 1
|
Sheet pile STU1800 w 250UC89 (Vv3) |

Units: kN,m
Summary of results

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 0.00 FoS = 1.500
Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation failure
1 10.00 10.00 Cant. Conditions not suitable for FoS calc.
2 10.00 10.00 Cant. Conditions not suitable for FoS calc.
3 10.00 8.25 Cant. 2.144 0.72 4.26 3.99 L to R
4 10.00 8.25 No analysis at this stage
5 10.00 8.25 9.00 4.512 n/a 7.13 1.12 L to R
6 10.00 6.00 9.00 1.626 n/a 0.72 5.28 L to R
7 10.00 6.50 9.00 2.128 n/a 3.08 3.42 L to R
8 10.00 6.50 9.00 1.828 n/a 1.65 4.85 L to R

Brigham Creek
Road crossing
Receiver shaft
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TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Date: 4-05-2022
Checked :

Whenuapai - Brigham Creek Road crossing - Receiver shaft

|
I
Data filename/Run 1D: Whenuapai-BCRcross-ReceiverShaft_v3 1
|
Sheet pile STU1800 w 250UC89 (Vv3) |

Units: kN,m
Summary of results

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall
Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.05
Right side = 1.04
Rigid boundaries: Left side 30.00 from wall Rough boundary
Right side 30.00 from wall Rough boundary
Lower rigid boundary at elevation -30.00 Rough boundary
Bending moment, shear force and displacement envelopes
Node Y Displacement Bending moment Shear force
no. coord maximum  minimum maximum  minimum maximum  minimum
m m kN.m/m kN.m/m KkN/m KkN/m
1 10.00 0.029 0.000 0.0 -0.0 0.0 0.0
2 9.50 0.028 0.000 0.9 -0.1 8.1 -0.9
3 9.00 0.028 0.000 8.7 -0.8 20.5 -71.2
4 8.63 0.029 0.000 2.8 -16.2 5.6 -63.9
5 8.25 0.030 0.000 5.6 -38.9 9.4 -57.5
6 8.00 0.031 0.000 8.2 -52.6 9.4 -52.8
7 7.85 0.031 0.000 9.5 -60.2 7.9 -49.6
8 7.25 0.032 0.000 13.0 -85.4 4.3 -33.6
9 6.88 0.033 0.000 14.4 -95.8 3.1 -22.9
10 6.50 0.033 0.000 15.3 -101.5 2.1 -12.3
11 6.00 0.033 0.000 16.1 -101.0 8.6 -2.1
12 5.75 0.033 0.000 16.3 -97.8 16.7 -1.3
13 5.25 0.033 0.000 16.6 -86.5 26.2 0.0
14 4.85 0.032 0.000 16.9 -75.1 30.5 0.0
15 4.45 0.031 0.000 17.3 -62.2 33.6 0.0
16 4.03 0.031 0.000 17.2 -48.7 30.4 -1.3
17 3.60 0.030 0.000 16.2 -37.8 26.7 -3.2
18 3.00 0.028 0.000 13.7 -24.5 21.4 -4.3
19 2.40 0.026 0.000 10.9 -13.7 16.3 -4.3
20 1.93 0.025 0.000 9.0 -6.7 13.5 -3.3
21 1.45 0.023 0.000 7.7 -0.9 11.2 -1.7
22 0.93 0.022 0.000 5.7 0.0 2.6 -5.2
23 0.40 0.020 0.000 2.2 0.0 0.0 -7.2
24 0.00 0.019 0.000 0.0 -0.0 0.0 -2.1
25 -0.25 0.018 0.000 0.0 0.0 2.2 0.0
26 -1.65 0.017 0.000 0.0 0.0 0.0 -9.1
27  -4.00 0.013 0.000 0.0 0.0 13.4 0.0
28 -5.60 0.011 0.000 0.0 0.0 0.3 0.0
29 -7.20 0.010 0.000 0.0 0.0 0.5 0.0
30 -9.60 0.009 0.000 0.0 0.0 0.7 0.0
31 -12.00 0.008 0.000 0.0 0.0 0.7 0.0
32 -14.40 0.007 0.000 0.0 0.0 0.7 0.0
33 -16.80 0.006 0.000 0.0 0.0 0.6 0.0
34 -19.20 0.006 0.000 0.0 0.0 0.6 0.0
35 -21.60 0.005 0.000 0.0 0.0 0.6 0.0
36 -24.00 0.004 0.000 0.0 0.0 0.5 0.0
37 -26.40 0.003 0.000 0.0 0.0 0.4 0.0
38 -28.20 0.002 0.000 0.0 0.0 0.3 0.0
39 -30.00 0.000 0.000 0.0 0.0 0.0 -0.0

Run ID. Whenuapai-BCRcross-ReceiverShaft_v3 | Sheet No.
Whenuapai - Brigham Creek Road crossing - Receiver shaft | Date: 4-05-2022
Sheet pile STU1800 w 250UC89 (v3) | Checked :

Summary of results  (continued)

Maximum and minimum bending moment and shear force at each stage

Stage ------—-——- Bending moment --——-—--  —————————— Shear force ---——-—--—-
no. maximum  elev. minimum  elev. maximum  elev. minimum  elev.
kN.m/m kN.m/m KkN/m KkN/m

1 0.2 0.93 -4.0 5.75 1.6 -4.00 -1.6 7.85
2 0.5 0.93 -9.4 6.00 3.9 4.45 -4.9 7.85
3 17.3 4.45 -0.0 0.00 9.4 8.00 -7.2 0.40
4 No calculation at this stage
5 8.7 3.00 -0.0 0.00 7.4 4.45 -6.8 0.40
6 8.6 9.00 -91.6 6.00 29.1 4.45 -60.2 9.00
7 7.3 9.00 -86.5 6.00 28.6 4.45 -57.5 9.00
8 8.7 9.00 -101.5 6.50 33.6 4.45 -71.2 9.00
Maximum and minimum displacement at each stage
Stage —-------—- Displacement —-—-———-——-
no. maximum elev. minimum elev. Stage description _
m m
1 0.003 6.50 0.000 10.00 Apply surcharge no.1 at elev. 10.00
2 0.004 6.50 0.000 10.00 Apply water pressure profile no.3
3 0.029 10.00 0.000 10.00 Excav. to elev. 8.25 on RIGHT side
4 No calculation at this stage Install prop no.1l at elev. 9.00
5 0.029 10.00 0.000 10.00 Apply water pressure profile no.2
6 0.033 6.00 0.000 10.00 Excav. to elev. 6.00 on RIGHT side
7 0.032 6.00 0.000 10.00 Fill to elev. 6.50 on RIGHT side
8 0.033 6.00 0.000 10.00 Apply water pressure profile no.1
Prop forces at each stage (horizontal components)
Stage -- Anchor no. 1 ---
no. at elev. 9.00
kN/m run KkN/prop
5 9.32 37.26
6 80.23 320.93
7 75.28 301.13
8 91.71 366.84

Brigham Creek
Road crossing
Receiver shaft
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GROUND WATER CONDITIONS

Gravity main

Density of water = 9.810 kN/m3 Ch561
Left side Right side
Initial water table elevation 12.50 12.50
Automatic water pressure balancing at toe of wall : Yes
Water Left side Right side
press. -— -— -—
profile Point Elev. Piezo Water Point Elev. Piezo Water
no. no. elev. press. no. elev. press.
m m kN/m2 m m kN/m2
1 1 13.73 13.73 0.0 1 9.40 9.40 0.0
2 1 1’)_:{\ 1’)_:{\ n_n k| o_nn o_nn n_n parameters
3 1 12.50  12.50 0.0 1 10.98  10.98 0.0 Lnotused
4 1 12.50 12.50 0.0 1 11.98 11.98 0.0
5 1 12.50 12.50 0.0 1 8.95 8.95 0.0

WALL PROPERTIES
Type of structure
Elevation of toe of wall
Maximum Finite element length
Youngs modulus of wall E
Moment of inertia of wall 1
(Sumitomo SX18) E.I
Yield Moment of wall

Fully Embedded Wall
0.60 m

2_.0000E+08 kN/m2

3.2400E-04 m4/m run

64800 kN.m2/m run

= Not defined

TONKIN and TAYLOR GROUP LTD. | Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050
Licensed from GEOSOLVE | Made by : op
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5 |
Whenuapai - Gravity main - CH561 | Date: 4-05-2022
Sheet pile STU1800 (Vv5) | Checked :
Units: kN,m
INPUT DATA
SOIL PROFILE
Stratum  Elevation of  -——-————————— Soil types -———————————————
no. top of stratum Left side Right side
14.23 9 Non-engineered fill 9 Non-engineered fill
2 13.38 2 TA silt & clay 2 TA silt & clay
3 0.83 3 ECBF residual soils 3 ECBF residual soils
SOIL PROPERTIES
Bulk Young®s At rest Consol Active Passive
-- Soil type -- density Modulus coeff. state. limit limit Cohesion
No. Description kN/m3 Eh,kN/m2 Ko NC/0C Ka Kp KkN/m2
(Datum elev.) (dEh/dy ) (dKo/dy) ( Nu ) ( Kac ) ( Kpc ) ( dc/dy )
Engineered 20.00 50000 0.357 oc 0.189 7.061
hardfill (0.300) (0.000) ( 0.000)
2 TA silt & 17.00 10000 0.531 oc 0.320 3.485 1.000d
clay (0.350) (1.278) ( 4.674)
3 ECBF resid- 18.00 20000 0.500 oc 0.294 3.878 5.000d
ual soils (0.350) (1-222) ( 4.985)
4 ECBE \Weath 2100 85000 0.426 QC. 0.237 5.153 25.00d
ered rock (0.350) (1-089) ( 5.931) parameters
=4 ECRE LI ')')_nn 400000 n_?é" faTal n_1on 7_nc1 1nn_n,J
rock (0.250) (0.966) ( 7.223) not used
I~ Concrete. 2400 500000 0.202 falal 0149 10 .07 500..0d
(0.400) (0.851) ( 9.074)
F—TA .3..,...: S 16—00 5006 0—536 VaY 0—320 34 o0—0¢
(0.250) (1.278) ( 4.674)
o] TA =i 1o_nn 12000 n_:nn faTal n_’)nA ’)_0"0
(0.250) (0.000) ( 0.000)
9 Non-engine-  18.00 10000 0.530 oc 0.320 3.485 0.0d

ered fill (0.300) (1.278) ( 4.674)
Additional soil parameters associated with Ka and Kp

--- parameters for Ka --- --- parameters for Kp ---

Soil Wall Back- Soil Wall Back-
——————— Soil type ------- friction adhesion Ffill friction adhesion fill
No. Description angle coeff. angle angle coeff. angle
1 Engineered hardfill 40.00 0.434 0.00 40.00 0.280 0.00
2 TA silt & clay 28.00 0.469 0.00 28.00 0.306 0.00
3 ECBF residual soils 30.00 0.464 0.00 30.00 0.302 0.00
4 ECBF Weathered rock 35.00 0.450 0.00 35.00 0.292 0.00
5 ECBF UW rock 40.00 0.434 0.00 40.00 0.280 0.00
6 Concrete 45.00 0.414 0.00 45.00 0.265 0.00
7 TA organics 28.00 0.469 0.00 28.00 0.306 0.00
8 TA sand 30.00 0.464 0.00 30.00 0.302 0.00
9 Non-engineered fill 28.00 0.469 0.00 28.00 0.306 0.00

STRUTS and ANCHORS

Cross- Inclin Pre- Strut Allow
Prop Prop section  Youngs Free -ation stress or tension
no. Elev. spacing area modulus length (degs) /prop Anchor ?  L/R
m sq.-m KkN/m2 m kN
1 13.23 2.00 0.001257 2.000E+08 5.00 0.00 0 Anchor n/a R
2 11.69 2.00 0.001257 2.000E+08 5.00 0.00 0 Anchor n/a R
SURCHARGE LOADS
Surch Distance Length Width Surcharge Equiv. Partial
-arge from parallel perpend. ----—- kN/m2 ----- soil factor/
no. Elev. wall to wall to wall Near edge Far edge type Category
1 14.23 0.50(L) 10.00 5.00 15.00 = N/A N/A
Note: L = Left side, R = Right side
CONSTRUCTION STAGES
Construction Stage description
stage no. B e e e e e et - -
1 Apply surcharge no.1 at elevation 14.23
2 Apply water pressure profile no.4
3 Excavate to elevation 12.73 on RIGHT side
4 Install strut or anchor no.1 at elevation 13.23
5 Apply water pressure profile no.3
6 Excavate to elevation 11.19 on RIGHT side
7 Install strut or anchor no.2 at elevation 11.69
8 Apply water pressure profile no.5
9 Excavate to elevation 9.15 on RIGHT side
10 Fill to elevation 9.65 on RIGHT side with soil type 1
11 Apply water pressure profile no.1
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Lower rigid boundary at elevation
Rigid boundary on Left side

Rigid boundary on Right side

Wall 7/ soil interface

FRPOOVONOORAWNE

B

FACTORS OF SAFETY and ANALYSIS OPTIONS

Stability analysis:
Method of analysis - Strength Factor method
Factor on soil strength for calculating wall depth = 1.50

Parameters for undrained strata:
Minimum equivalent fluid density
Maximum depth of water filled tension crack

Bending moment and displacement calculation:
Method - 2-D Ffinite element model
Open Tension Crack analysis? - No
Active limit arching modelled? - N
Non-linear Modulus Parameter (L) = 10

Boundary conditions:
Length of wall (normal to plane of analysis) = 20.00 m

Width of excavation on Left side of wall
Width of excavation on Right side of wall

Distance to rigid boundary on Left side

Distance to rigid boundary on Right side
Elevation of rigid lower boundary = -30.00

OUTPUT OPTIONS

Apply surcharge no.1 at elev. 14.23
Apply water pressure profile no.4
Excav. to elev. 12.73 on RIGHT side
Install prop no.1l at elev. 13.23
Apply water pressure profile no.3
Excav. to elev. 11.19 on RIGHT side
Install prop no.2 at elev. 11.69
Apply water pressure profile no.5
Excav. to elev. 9.15 on RIGHT side
Fill to elev. 9.65 on RIGHT side
Apply water pressure profile no.1
Summary output

Program WALLAP - Copyright (C) 2020 by DL Borin,
150 St. Alphonsus Road, London SW4 7BW, UK

o
.00 m

5.00 kN/m3
0.00 m

20.00 m
20.00 m

30.00 m

=30.00 m

-30.00 - Rough
- Rough
- Rough

- Smooth

——————— Output options —-----——

Displacement Active, Graph.

Bending mom. Passive output

Shear force pressures
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
Yes - Yes

distributed by GEOSOLVE
www. geosolve.co.uk

TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5

Whenuapai - Gravity main - CH561
Sheet pile STU1800 (Vv5)

Sheet No.

Made by :

Checked :

Job No. 1013050

Gravity main
Ch561

Date: 4-05-2022

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil strength

Units: kN,m
Stage No. 1 Apply surcharge no.1 at elevation 14.23

FoS for toe Toe elev. for
elev. = 4.23 FoS = 1.500
Stage Ground level Prop  Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation failure

1 14.23 14.23 Cant. Conditions not suitable for FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m

2-D finite element model . Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.06
Right side = 1.06

Rigid boundaries: Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
KkN/m2 m rad. kN/m kN.m/m KN/m
1 14.23 0.00 0.002  2.04E-05 0.0 0.0
2 13.73 -2.13 0.002  2.02E-05 -0.5 0.0
3 13.38 -1.23 0.002 2.07E-05 -1.1 -0.2
-0.60 0.002  2.07E-05 -1.1 -0.2
4 13.23 -0.46 0.002  2.15E-05 -1.2 -0.4
5 12.73 0.46 0.002 2.70E-05 -1.2 -1.0
6 12.50 0.52 0.002  3.11E-05 -1.1 -1.3
7 11.98 0.76 0.002  4.33E-05 -0.8 -1.8
8 11.69 0.70 0.002 5.16E-05 -0.5 -1.9
9 11.19 0.67 0.002 6.73E-05 -0.2 -2.1
10 10.98 0.59 0.002  7.42E-05 -0.1 -2.2
11 10.65 0.50 0.002  8.52E-05 0.1 -2.1
12 10.32 0.41 0.002 9.61E-05 0.3 -2.1
13 9.98 0.31 0.002  1.06E-04 0.4 -2.0
14 9.65 0.21 0.002  1.16E-04 0.5 -1.8
15 9.40 0.16 0.002  1.23E-04 0.5 -1.7
16 9.15 0.09 0.002  1.29E-04 0.5 -1.6
17 8.95 0.10 0.002  1.34E-04 0.6 -1.5
18 8.38 -0.04 0.002  1.45E-04 0.6 -1.1
19 7.80 -0.11 0.002  1.54E-04 0.5 -0.8
20 7.20 -0.16 0.002  1.60E-04 0.5 -0.5
21 6.60 -0.18 0.002 1.64E-04 0.4 -0.3
22 6.00 -0.18 0.002 1.66E-04 0.2 -0.1
23 5.40 -0.17 0.001 1.67E-04 0.1 -0.0
24 4.82 -0.12 0.001 1.67E-04 0.1 -0.0
25 4.23 -0.06 0.001 1.67E-04 0.0 -0.0
26 4.08 0.14 0.001 0 0.0 0.0
27 2.46 -0.02 0.001 0 0.1 0.0
28 0.83 0.55 0.001 0 0.5 0.0
-0.58 0.001 0 0.5 0.0
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Run ID. Whenuapai-GravityMain-SSMH11-CH561-v5 | Sheet No.
Whenuapai - Gravity main - CH561 | Date: 4-05-2022
Sheet pile STU1800 (Vv5) | Checked :
(continued)
Stage No.1  Apply surcharge no.1 at elevation 14.23
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
29 -0.79 -0.01 0.001 0 0.1 0.0
30 -2.40 0.02 0.000 0 0.1 0.0
31 -4.80 -0.01 0.000 0 0.1 0.0
32 -7.20 -0.01 0.000 0 0.1 0.0
33 -9.60 -0.01 0.000 0 0.0 0.0
34 -12.00 -0.00 0.000 0 0.0 0.0
35 -14.40 -0.00 0.000 0 0.0 0.0
36 -16.80 -0.00 0.000 0 0.0 0.0
37 -19.20 -0.00 0.000 0 0.0 0.0
38 -21.60 -0.00 0.000 0 0.0 0.0
39 -24.00 -0.00 0.000 0 0.0 0.0
40 -26.40 -0.00 0.000 0 0.0 0.0
41 -28.20 -0.00 0.000 0 0.0 0.0
42 -30.00 -0.01 0.000 0 0.0 0.0
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side .
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Gravity main

TONKIN and TAYLOR GROUP LTD. | Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Ch561
Licensed from GEOSOLVE | Made by : op
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5 |
Whenuapai - Gravity main - CH561 | Date: 4-05-2022
Sheet pile STU1800 (Vv5) | Checked :
Units: kN,m
Stage Mol Apply surcharge no 1 at elev. 14.23
Bending moment (kM.m/m run) Dizplacement (m)
4.000 I -4.000 -4.0E-03 0.004000
o
0 P 0
Elew. : Elew.
!
|
15 15
-30 -30
-2.000 i 2.000
Shear force [kM/m wn)
Stage Mol Apply surcharge no 1 at elev. 14.23
Active pressure (kM/m2] MHett pressure (kMAm2)
1000 I -1000 4.000 I -4.000
AP limits =
ltotal stress) . =
i =
a Y a
Elew. \ Elew.
\
8
15 " 15
\
W
4
]
-30 I -30
-1000 1000

i
Pagzive pregsure (KM m2)
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TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Date: 4-05-2022
Checked :

Whenuapai - Gravity main - CH561

|
I
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5 |
|
Sheet pile STU1800 (Vv5) 1

Units: kN,m

Stage No. 2  Apply water pressure profile no.4

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 4.23 FoS = 1.500
Stage Ground level Prop Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation failure

2 14.23 14.23 Cant. Conditions not suitable for FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.06

Right side = 1.06

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m kN/m
1 14.23 0.00 0.003 -8.66E-06 0.0 -0.0
2 13.73 -2.47 0.003 -8.85E-06 -0.6 0.0
3 13.38 -1.76 0.003 -8.19E-06 -1.4 -0.3
-1.14 0.003 -8.19E-06 -1.4 -0.3
4 13.23 -1.17 0.003 -7.26E-06 -1.5 -0.5
5 12.73 -0.38 0.003 -2.79E-08 -1.9 -1.4
6 12.50 -0.50 0.003 5.62E-06 -2.0 -1.8
7 11.98 1.88 0.003  2.42E-05 -1.7 -2.8
8 11.69 1.60 0.003  3.77E-05 -1.2 -3.2
9 11.19 1.33 0.003  6.40E-05 -0.4 -3.6
10 10.98 1.13 0.003  7.57E-05 -0.2 -3.7
11 10.65 0.92 0.003  9.45E-05 0.2 -3.7
12 10.32 0.72 0.003  1.13E-04 0.4 -3.6
13 9.98 0.53 0.003  1.30E-04 0.7 -3.4
14 9.65 0.36 0.003  1.47E-04 0.8 -3.1
15 9.40 0.25 0.003  1.59E-04 0.9 -2.9
16 9.15 0.15 0.003  1.69E-04 0.9 -2.7
17 8.95 0.15 0.003 1.77E-04 1.0 -2.5
18 8.38 -0.07 0.002 1.97E-04 1.0 -2.0
19 7.80 -0.17 0.002 2.12E-04 0.9 -1.4
20 7.20 -0.25 0.002  2.23E-04 0.8 -0.9
21 6.60 -0.29 0.002  2.30E-04 0.6 -0.5
22 6.00 -0.31 0.002  2.34E-04 0.4 -0.2
23 5.40 -0.31 0.002  2.35E-04 0.3 -0.1
24 4.82 -0.24 0.002  2.35E-04 0.1 0.0
25 4.23 -0.06 0.001 2.35E-04 0.0 -0.0
26 4.08 0.14 0.001 0 0.0 0.0
27 2.46 -0.02 0.001 0 0.1 0.0
28 0.83 0.55 0.001 0 0.5 0.0
-0.58 0.001 0 0.5 0.0

Run ID. Whenuapai-GravityMain-SSMH11-CH561-v5 | Sheet No.
Whenuapai - Gravity main - CH561 | Date: 4-05-2022
Sheet pile STU1800 (Vv5) | Checked :
(continued)
Stage No.2  Apply water pressure profile no.4
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
29 -0.79 -0.01 0.001 0 0.1 0.0
30 -2.40 0.02 0.001 0 0.1 0.0
31 -4.80 -0.01 0.000 0 0.1 0.0
32 -7.20 -0.01 0.000 0 0.1 0.0
33  -9.60 -0.01 0.000 0 0.0 0.0
34 -12.00 -0.00 0.000 0 0.0 0.0
35 -14.40 -0.00 0.000 0 0.0 0.0
36 -16.80 -0.00 0.000 0 0.0 0.0
37 -19.20 -0.00 0.000 0 0.0 0.0
38 -21.60 -0.00 0.000 0 0.0 0.0
39 -24.00 -0.00 0.000 0 0.0 0.0
40 -26.40 -0.00 0.000 0 0.0 0.0
41 -28.20 -0.00 0.000 0 0.0 0.0
42 -30.00 -0.01 0.000 0 0.0 0.0
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Gravity main
Ch561
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TONKIN and TAYLOR GROUP LTD.

|
Program: WALLAP Version 6.07 Revision A55.B74.R58 1

Licensed from GEOSOLVE 1
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5 |
|
|

Whenuapai - Gravity main - CH561
Sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo.2 Apply water pressure profile no.4

Bending moment (kM.m/m run)
I

Dizplacement (m)

4.000 -4.000 -4.0E-03 0.004000
S— %
- s
0 I 0
Elew. { Elew.
15 15
-30 -30
-4.000 i 4.000
Shear force [kM/m wn)
Stage Mo.2 Apply water pressure profile no.4
Active pressure (kM/m2] MHett pressure (kMAm2)
1000 i -1000 4.000 I -4.000
AP limitz —
[total stiess)
=
a a
Elew. Elew.
15 15
-30 -30
-1000 oo

i
Pagzive pregsure (KM m2)

TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5
Whenuapai - Gravity main - CH561
Sheet pile STU1800 (Vv5)

Date: 4-05-2022
Checked :

Units: kN,m
Stage No. 3 Excavate to elevation 12.73 on RIGHT side
STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 4.23 FoS = 1.500

Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr
Safety at elev. -ation
3 14.23 12.73 Cant. 2.462 5.05 9.37 3.36

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.06

Right side = 1.06

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
KkN/m2 m rad. kN/m kN.m/m KN/m
1 14.23 0.00 0.018  1.48E-03 0.0 -0.0
2 13.73 3.75 0.017  1.48E-03 0.9 0.3
3 13.38 6.73 0.017  1.47E-03 2.8 1.0
5.45 0.017  1.47E-03 2.8 1.0
4 13.23 6.58 0.017  1.47E-03 3.7 1.5
5 12.73 9.99 0.016  1.45E-03 7.8 4.4
5.32 0.016  1.45E-03 7.8 4.4
6 12.50 -6.87 0.015  1.43E-03 7.6 6.3
7 11.98 -5.06 0.015  1.37E-03 4.5 9.5
8 11.69 -4.08 0.014  1.32E-03 3.2 10.6
9 11.19 -4.01 0.014  1.24E-03 1.2 11.7
10 10.98 -3.53 0.013  1.20E-03 0.4 11.8
11  10.65 -2.66 0.013  1.14E-03 -0.6 11.8
12 10.32 -1.85 0.013  1.08E-03 -1.4 11.4
13 9.98 -1.22 0.012  1.02E-03 -1.9 10.8
14 9.65 -0.78 0.012  9.72E-04 -2.2 10.1
15 9.40 -0.44 0.012  9.34E-04 -2.4 9.5
16 9.15 -0.22 0.012  8.99E-04 -2.5 8.9
17 8.95 0.08 0.011  8.72E-04 -2.5 8.4
18 8.38 0.21 0.011  8.03E-04 -2.4 7.0
19 7.80 0.34 0.010  7.47E-04 -2.2 5.6
20 7.20 0.38 0.010  7.01E-04 -2.0 4.3
21 6.60 0.38 0.010 6.67E-04 -1.8 3.1
22 6.00 0.39 0.009  6.42E-04 -1.6 2.1
23 5.40 0.43 0.009  6.27E-04 -1.3 1.2
24 4.82 0.70 0.008  6.20E-04 -1.0 0.5
25 4.23 2.13 0.008 6.17E-04 -0.2 -0.0
26 4.08 0.21 0.008 0 0.0 0.0
27 2.46 -0.01 0.007 0 0.2 0.0

Gravity main
Ch561
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Run ID. Whenuapai-GravityMain-SSMH11-CH561-v5 | Sheet No.
Whenuapai - Gravity main - CH561 | Date: 4-05-2022
Sheet pile STU1800 (Vv5) | Checked :
(continued)
Stage No.3  Excavate to elevation 12.73 on RIGHT side
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
28 0.83 4.98 0.006 0 4.2 0.0
-5.03 0.006 0 4.2 0.0
29 -0.79 -0.01 0.005 0 0.2 0.0
30 -2.40 0.08 0.004 0 0.2 0.0
31 -4.80 -0.01 0.004 0 0.3 0.0
32 -7.20 -0.01 0.003 0 0.3 0.0
33 -9.60 -0.01 0.003 0 0.3 0.0
34 -12.00 -0.01 0.003 0 0.2 0.0
35 -14.40 -0.01 0.002 0 0.2 0.0
36 -16.80 -0.01 0.002 0 0.2 0.0
37 -19.20 -0.01 0.002 0 0.2 0.0
38 -21.60 -0.01 0.002 0 0.2 0.0
39 -24.00 -0.01 0.002 0 0.2 0.0
40 -26.40 -0.04 0.001 0 0.1 0.0
41 -28.20 -0.00 0.001 0 0.1 0.0
42 -30.00 -0.09 0.000 0 0.0 0.0
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN and TAYLOR GROUP LTD. | Sheet No. GraVIty main
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Ch561
Licensed from GEOSOLVE | Made by : op
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5 |
Whenuapai - Gravity main - CH561 | Date: 4-05-2022
Sheet pile STU1800 (Vv5) | Checked :
Units: kN,m
Stage Mo.3 Excav. to elev. 1273 on RIGHT zide
Bending moment (kM.m/m run) Dizplacement (m)
20.00 I N -20,00 -0.02000 Fright GL 0.02000
c:\{;”__d_,_,_,
0 e 0
Elew. { Elew.
|
|
15 ; 15
|
|
-30 -30
-10.00 i 10.00
Shear force [kM/m wn)
Stage Mo.3 Excav. to elev. 1273 on RIGHT zide
Active pressure (kM/m2] MHett pressure (kMAm2)
1000 i -1000 10.00 I co g -1000
AP limits '
[tatal stres:
J
a a
Elew. Elew.
15 15
-30 -30
-1000 1000

i
Pagzive pregsure (KM m2)
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH5I

Whenuapai - Gravity main - CH561

Sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022

|
|
|
61-v5 |
|
| Checked :

Stage No. 5 Apply water pressure profile no.3

STABILITY ANALYSIS of Fully Embedded Wall according to
Factor of safety on soil strength

Units: kN,m

Strength Factor method

FoS for toe Toe elev. for
elev. = 4.23 FoS = 1.500
Stage Ground level Prop Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -—ation
5 14.23 12.73 13.23  4.998 n/a 11.96 0.77 L to R
BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall
Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.06
Right side = 1.06

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries:

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m kN/m
1 14.23 0.00 0.018  1.24E-03 0.0 0.0
2 13.73 4.98 0.017  1.24E-03 1.2 0.3
3 13.38 7.61 0.017  1.24E-03 3.4 1.2
6.34 0.017  1.24E-03 3.4 1.2
4 13.23 7.16 0.017  1.23E-03 4.5 1.8 -4.0
7.16 0.017  1.23E-03 0.4 1.8
5 12.73 10.27 0.016  1.21E-03 4.8 3.1
7.15 0.016  1.21E-03 4.8 3.1
6 12.50 -6.00 0.016  1.20E-03 4.9 4.4
7 11.98 -5.02 0.015 1.16E-03 2.0 6.3
8 11.69 -3.33 0.015  1.13E-03 0.8 6.7
9 11.19 -1.48 0.014  1.08E-03 -0.4 6.7
10 10.98 -0.47 0.014  1.06E-03 -0.6 6.6
11 10.65 -0.90 0.014  1.02E-03 -0.8 6.4
12 10.32 -0.53 0.013  9.94E-04 -1.0 6.1
13 9.98 -0.27 0.013  9.64E-04 -1.2 5.7
14 9.65 -0.12 0.013  9.36E-04 -1.2 5.3
15 9.40 0.02 0.012  9.16E-04 -1.3 5.0
16 9.15 0.07 0.012 8.97E-04 -1.2 4.7
17 8.95 0.30 0.012  8.83E-04 -1.2 4.4
18 8.38 0.18 0.012  8.47E-04 -1.1 3.7
19 7.80 0.18 0.011  8.17E-04 -1.0 3.1
20 7.20 0.12 0.011  7.91E-04 -0.9 2.5
21 6.60 0.06 0.010 7.71E-04 -0.8 1.9
22 6.00 0.03 0.010  7.55E-04 -0.8 1.4
23 5.40 0.03 0.009  7.45E-04 -0.8 0.9
24 4.82 0.28 0.009  7.39E-04 -0.7 0.4
25 4.23 1.63 0.008  7.37E-04 -0.1 -0.0
26 4.08 0.21 0.008 0 0.0 0.0

Run ID. Whenuapai-GravityMain-SSMH11-CH561-v5 | Sheet No.
Whenuapai - Gravity main - CH561 | Date: 4-05-2022
Sheet pile STU1800 (Vv5) | Checked :
(continued)
Stage No.5 Apply water pressure profile no.3
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
27 2.46 -0.01 0.007 0 0.2 0.0
28 0.83 4.98 0.006 0 4.2 0.0
-5.03 0.006 0 4.2 0.0
29 -0.79 -0.01 0.005 0 0.2 0.0
30 -2.40 0.08 0.004 0 0.2 0.0
31 -4.80 -0.01 0.004 0 0.3 0.0
32 -7.20 -0.01 0.003 0 0.3 0.0
33 -9.60 -0.01 0.003 0 0.3 0.0
34 -12.00 -0.01 0.003 0 0.2 0.0
35 -14.40 -0.01 0.002 0 0.2 0.0
36 -16.80 -0.01 0.002 0 0.2 0.0
37 -19.20 -0.01 0.002 0 0.2 0.0
38 -21.60 -0.01 0.002 0 0.2 0.0
39 -24.00 -0.01 0.002 0 0.2 0.0
40 -26.40 -0.04 0.001 0 0.1 0.0
41 -28.20 -0.00 0.001 0 0.1 0.0
42 -30.00 -0.09 0.000 0 0.0 0.0
At elev. 13.23 Prop force = 4.0 kN/m run
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Gravity main
Ch561
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5

Whenuapai - Gravity main - CH561
Sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo 5 Apply water pressure profile no.3

Bending moment (kM.m/m run)

Dizplacement (m)

10.00 n -10,00 -0.02000 Fright GL 0.02000
gt et ¢
q::"““axﬂﬁi; o
0 e 0
Elew. { Elew.
|
|
15 ; 15
|
I
-30 -30
-10.00 i 10.00
Shear force [kM/m wn)
Stage Mo 5 Apply water pressure profile no.3
Active pressure (kM/m2] MHett pressure (kMAm2)
1000 i -1000 20.00 Fright GL -20,00
AP limits :
[total stiess)
i
a a
Elew. Elew.
15 15
-30 -30
-1000 oo

i
Pagzive pregsure (KM m2)

TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5

Whenuapai - Gravity main - CH561
Sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 6

Units:

Excavate to elevation 11.19 on RIGHT side

KN, m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil strength

FoS for toe

Toe elev. for

elev. = FoS = 1.500

Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr
Safety -ation
6 14.23 11.19 13.23 2.112 7.01 4.18

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options

Length of wall perpendicular to section = 20.00m

2-D finite element model .

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No

All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.06

Right side

Rigid boundaries:

1.05

Left side 30.00 from wall

Right side 30.00 from wall

Rough boundary
Rough boundary

Lower rigid boundary at elevation -30.00 Rough boundary
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces

KkN/m2 m rad. kN/m kN.m/m KN/m

1 14.23 0.00 0.017 -1.35E-03 0.0 -0.0

2 13.73 18.69 0.018 -1.35E-03 4.7 0.3

3 13.38 17.73 0.018 -1.36E-03 11.0 3.2

16.45 0.018 -1.36E-03 11.0 3.2
4 13.23 14.12 0.019 -1.37E-03 13.3 5.1 -52.7
14.12 0.019 -1.37E-03 -39.3 5.1

5 12.73 13.89 0.019 -1.34E-03 -32.3 -12.6

6 12.50 11.43 0.020 -1.28E-03 -29.4 -19.5

7 11.98 17.63 0.020 -1.07E-03 -21.8 -32.9

8 11.69 21.01 0.020 -9.15E-04 -16.2 -38.5

9 11.19 26.76 0.021 -5.98E-04 -4.3 -43.7
10 10.98 15.60 0.021 -4.55E-04 0.1 -44.1
11 10.65 10.87 0.021 -2.31E-04 4.5 -43.2
12 10.32 7.32 0.021 -1.57E-05 7.6 -41.1
13 9.98 4.75 0.021  1.87E-04 9.6 -38.2
14 9.65 2.85 0.021  3.74E-04 10.8 -34.7
15 9.40 1.60 0.021  5.03E-04 1.4 -31.9
16 9.15 0.62 0.021  6.20E-04 11.7 -29.0
17 8.95 -0.04 0.021  7.07E-04 11.7 -26.7
18 8.38 -1.53 0.020 9.14E-04 11.3 -20.0
19 7.80 -2.63 0.020  1.06E-03 10.1 -13.8
20 7.20 -3.55 0.019  1.16E-03 8.2 -8.3
21 6.60 -4.37 0.018  1.22E-03 5.9 -4.1
22 6.00 -3.90 0.017  1.24E-03 3.4 -1.4
23 5.40 -2.71 0.017  1.25E-03 1.4 -0.1
24 4.82 -1.43 0.016  1.25E-03 0.2 0.2
25 4.23 0.65 0.015  1.25E-03 -0.0 0.0
26 4.08 0.25 0.015 0 0.0 0.0
27 2.46 -0.00 0.013 0 0.2 0.0

Gravity main
Ch561
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Run ID. Whenuapai-GravityMain-SSMH11-CH561-v5
Whenuapai - Gravity main - CH561

| sh

| Date: 4-05-2022

eet No.

Sheet pile STU1800 (Vv5) | Checked :
(continued)
Stage No.6 Excavate to elevation 11.19 on RIGHT side
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
28 0.83 9.55 0.011 0 8.0 0.0
-9.61 0.011 0 8.0 0.0
29 -0.79 0.00 0.009 0 0.2 0.0
30 -2.40 0.14 0.008 0 0.3 0.0
31 -4.80 0.00 0.007 0 0.5 0.0
32 -7.20 -0.00 0.006 0 0.5 0.0
33 -9.60 -0.01 0.006 0 0.5 0.0
34 -12.00 -0.01 0.005 0 0.5 0.0
35 -14.40 -0.01 0.005 0 0.4 0.0
36 -16.80 -0.01 0.004 0 0.4 0.0
37 -19.20 -0.01 0.004 0 0.4 0.0
38 -21.60 -0.01 0.004 0 0.4 0.0
39 -24.00 -0.01 0.003 0 0.3 0.0
40 -26.40 -0.07 0.002 0 0.2 0.0
41 -28.20 -0.01 0.002 0 0.2 0.0
42 -30.00 -0.18 0.000 0 0.0 0.
At elev. 13.23 Prop force = 52.7 kN/m run
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5

Whenuapai - Gravity main - CH561
Sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo B Excav. to elev. 11.13 on RIGHT zide

Bending moment (kM.m/m run)
I

Dizplacement (m)

100.0 -100.0 -0.04000 0.04
=z o1 H@?bL
0 * 0
Elew. : Elew.
15 15
30 30
-40.00 a 40.00
Shear force [kM/m wn)
Stage Mo B Excav. to elev. 11.13 on RIGHT zide
Active pressure (kM/m2] MHett pressure (kMAm2)
1000 1] -1000 40.00 1] -40
AP limits == Hight GT
[total stiess)
—
a a
Elew. Elew.
15 15
30 30
-1000 1000

i
Pagzive pregsure (KM m2)

Gravity main
Ch561

0oo
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58

Whenuapai - Gravity main - CH561

Sheet pile STU1800 (Vv5)

I

Licensed from GEOSOLVE 1

Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5 |
|
|

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 8

Apply water pressure profile no.5

Units: kN,m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

Stage Ground level Prop
No. Act. Pass. Elev.

8 14.23 11.19

FoS for toe

elev. = 4.23

Factor Moment

of equilib.

Toe elev. for

FoS = 1.500
Toe Wall Direction
elev. Penetr of
—ation

Safety at elev.
More than one prop. No FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options

Length of wall perpendicular to section = 20.00m

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No

ALl soil moduli were factored to take account of

3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.06

2-D finite element model .

Rigid boundaries:

Right side

1.05

Left side 30.00 from wall

Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 rad. kN/m kN.m/m kN/m
1 14.23 0.00 0.017 -1.55E-03 0.0 -0.0
2 13.73 20.04 0.018 -1.55E-03 5.0 0.3
3 13.38 18.93 0.018 -1.56E-03 11.8 3.4
17.65 0.018 -1.56E-03 11.8 3.4
4 13.23 15.19 0.019 -1.57E-03 14.3 5.4 -51.7
15.19 0.019 -1.57E-03 -37.4 5.4
5 12.73 14.81 0.019 -1.55E-03 -29.9 -11.2
6 12.50 12.17 0.020 -1.50E-03 -26.8 -17.5
7 11.98 17.79 0.020 -1.31E-03 -19.0 -29.5
8 11.69 20.66 0.021 -1.17E-03 -13.4 -34.2 -7.7
20.66 0.021 -1.17E-03 -21.1 -34.2
9 11.19 25.71 0.021 -8.80E-04 -9.5 -41.9
10 10.98 15.33 0.021 -7.42E-04 -5.2 -43.4
11 10.65 11.07 0.022 -5.17E-04 -0.8 -44.3
12 10.32 8.17 0.022 -2.90E-04 2.4 -43.9
13 9.98 6.36 0.022 -6.84E-05 4.8 -42.7
14 9.65 5.33 0.022  1.45E-04 6.7 -40.7
15 9.40 4.73 0.022  2.99E-04 8.0 -38.9
16 9.15 4.48 0.022  4.45E-04 9.1 -36.7
17 8.95 4.34 0.022  5.55E-04 10.0 -34.8
18 8.38 1.53 0.021  8.36E-04 11.7 -28.4
19 7.80 -0.80 0.021  1.05E-03 11.9 -21.6
20 7.20 -2.83 0.020  1.22E-03 10.8 -14.7
21 6.60 -4.44 0.019  1.33E-03 8.6 -8.8
22 6.00 -4.39 0.018  1.39E-03 6.0 -4.5
23 5.40 -3.59 0.018  1.42E-03 3.6 -1.8
24 4.82 -2.80 0.017  1.43E-03 1.7 -0.4
25 4.23 -2.46 0.016  1.43E-03 0.2 0.0
26 4.08 0.25 0.016 0 0.0 0.0

Run ID. Whenuapai-GravityMain-SSMH11-CH561-v5 | Sheet No.

Whenuapai - Gravity main - CH561 | Date: 4-05-2022

Sheet pile STU1800 (Vv5) | Checked :
(continued)

Stage No.8 Apply water pressure profile no.5

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
27 2.46 -0.00 0.014 0 0.2 0.0
28 0.83 9.55 0.011 0 8.0 0.0
-9.61 0.011 0 8.0 0.0
29 -0.79 0.00 0.009 0 0.2 0.0
30 -2.40 0.14 0.008 0 0.3 0.0
31 -4.80 0.00 0.007 0 0.5 0.0
32 -7.20 -0.00 0.006 0 0.5 0.0
33 -9.60 -0.01 0.006 0 0.5 0.0
34 -12.00 -0.01 0.005 0 0.5 0.0
35 -14.40 -0.01 0.005 0 0.4 0.0
36 -16.80 -0.01 0.004 0 0.4 0.0
37 -19.20 -0.01 0.004 0 0.4 0.0
38 -21.60 -0.01 0.004 0 0.4 0.0
39 -24.00 -0.01 0.003 0 0.3 0.0
40 -26.40 -0.07 0.002 0 0.2 0.0
41 -28.20 -0.01 0.002 0 0.2 0.0
42 -30.00 -0.18 0.000 0 0.0 0.
At elev. 13.23 Prop force = 51.7 kN/m run
At elev. 11.69 Prop force = 7.7 kN/m run
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Gravity main
Ch561
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5

Whenuapai - Gravity main - CH561
Sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage Mo 8 Apply water pressure profile no.5

Bending moment (kM.m/m run)
I

Units:

KN, m

Dizplacement (m)

100.0 -100.0 -0.04000 0.04
eI T I = H@% L
0 * 0
Elew. : Elew.
15 15
-30 -30
-40.00 i 40.00
Shear force [kM/m wn)
Stage Mo 8 Apply water pressure profile no.5
Active pressure (kM/m2] MHett pressure (kMAm2)
1000 I -1000 40.00 I -40
AP limits Hight GT
fota shess) e
—
a a
Elew. Elew.
15 15
-30 -30
-1000 oo

i
Pagzive pregsure (KM m2)

0oo

TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07
Li

Data filename/Run 1D: Whenuapai

Whenuapai - Gravity main - CH561

Sheet pile STU1800 (Vv5)

Sheet No.
Revision A55.B74_R58 Job No. 1013050
censed from GEOSOLVE Made by :

-GravityMain-SSMH11-CH561-v5

Date: 4-05-2022
Checked :

Gravity main
Ch561

Stage No. 9

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil stren

Stage Ground level Prop
No. Act. Pass. Elev.

9 14.23 9.15

Units: kN,

Excavate to elevation 9.15 on RIGHT side

gth

FoS for toe Toe elev. for

elev. = 4.23 FoS = 1.500

Factor Moment Toe wall
of equilib. elev. Penetr

Safety at elev. -ation

More than one prop. No FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular
2-D finite element model .

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis -
All soil moduli were factored
3-D effects due to the finite

Modulus factors

Left si
Right si

Rigid boundaries:

Lower rigid boundary at elevation -30.00

to section = 20.00m
Active limit arching not modelled.

No

to take account of
length of wall:

- Left side = 1.06
Right side = 1.04

de 30.00 from wall
de 30.00 from wall

m

Direction
of
failure

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
KkN/m2 m rad. kN/m kN.m/m KN/m
1 14.23 0.00 0.014 -4.24E-03 0.0 -0.0
2 13.73 38.30 0.016 -4.24E-03 9.6 0.3
3 13.38 35.26 0.018 -4.26E-03 22.4 6.1
33.98 0.018 -4.26E-03 22.4 6.1
4 13.23 30.07 0.018 -4.28E-03 27.3 9.9 -43.7
30.07 0.018 -4.28E-03 -16.4 9.9
5 12.73 27.79 0.020 -4.34E-03 -2.0 5.7
6 12.50 22.86 0.021 -4.36E-03 3.9 6.1
7 11.98 26.22 0.024 -4.43E-03 16.6 11.5
8 11.69 25.67 0.025 -4.49E-03 24.1 17.5 -112.7
25.67 0.025 -4.49E-03 -88.6 17.5
9 11.19 27.01 0.027 -4.47E-03 -75.4 -23.4
10 10.98 27.40 0.028 -4.37E-03 -69.7 -38.6
11  10.65 30.78 0.030 -4.11E-03 -60.0 -60.1
12 10.32 34.13 0.031 -3.76E-03 -49.2 -78.2
13 9.98 37.47 0.032 -3.32E-03 -37.3 -92.6
14 9.65 40.80 0.033 -2.82E-03 -24.3 -102.8
15 9.40 43.30 0.034 -2.41E-03 -13.8 -107.6
16 9.15 45.79 0.034 -2.00E-03 -2.7 -109.7
17 8.95 31.26 0.035 -1.66E-03 5.0 -109.3
18 8.38 20.77 0.035 -7.25E-04 20.0 -101.8
19 7.80 10.25 0.036  1.12E-04 28.9 -87.0
20 7.20 -0.77 0.035 8.29E-04 31.8 -67.9
21 6.60 -5.00 0.035 1.37E-03 30.0 -49.1
22 6.00 -7.07 0.034  1.74E-03 26.4 -32.1
23 5.40 -8.95 0.032  1.97E-03 21.6 -17.6
24 4.82 -12.75 0.031  2.08E-03 15.3 -6.6
25 4.23 -31.34 0.030 2.11E-03 2.4 0.0
26 4.08 0.25 0.029 0 0.0 0.0
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Run ID. Whenuapai-GravityMain-SSMH11-CH561-v5
Whenuapai - Gravity main - CH561

| sh

| Date: 4-05-2022

eet No.

Sheet pile STU1800 (Vv5) | Checked :
(continued)
Stage No.9 Excavate to elevation 9.15 on RIGHT side
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
27 2.46 0.01 0.024 0 0.2 0.0
28 0.83 15.80 0.019 0 13.1 0.0
-15.87 0.019 0 13.1 0.0
29 -0.79 0.01 0.016 0 0.3 0.0
30 -2.40 0.20 0.014 0 0.4 0.0
31 -4.80 0.02 0.012 0 0.7 0.0
32 -7.20 0.01 0.011 0 0.7 0.0
33 -9.60 -0.00 0.010 0 0.8 0.0
34 -12.00 -0.01 0.009 0 0.7 0.0
35 -14.40 -0.01 0.008 0 0.7 0.0
36 -16.80 -0.02 0.008 0 0.7 0.0
37 -19.20 -0.02 0.007 0 0.7 0.0
38 -21.60 -0.02 0.006 0 0.6 0.0
39 -24.00 -0.02 0.005 0 0.6 0.0
40 -26.40 -0.12 0.004 0 0.4 0.0
41 -28.20 -0.01 0.003 0 0.3 0.0
42 -30.00 -0.31 0.000 0 0.0 0.
At elev. 13.23 Prop force = 43.7 kN/m run
At elev. 11.69 Prop force = 112.7 kN/m run
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Gravity main

TONKIN and TAYLOR GROUP LTD. | Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Ch561
Licensed from GEOSOLVE | Made by : op
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5 |
Whenuapai - Gravity main - CH561 | Date: 4-05-2022
Sheet pile STU1800 (Vv5) | Checked :
Units: kN,m
Stage Mo.8 Excav. to elev. 315 on RIGHT side
Bending moment (kM.m/m run) Dizplacement (m)
2000 I -200.0 -0.04000 0.04a00
-1=::::::::ff§f=55%__> Right Gt
] ]
Elew. Elew.
15 15
-30 -30
-100.0 0 100.0
Shear force [kM/m wn)
Stage Mo.8 Excav. to elev. 315 on RIGHT side
Active pressure (kM/m2] MHett pressure (kMAm2)
1000 I -1000 100.0 I -1a0.0
AP limits Right GL
[tatal stress]
e
] ]
Elew. Elew.
15 15
-30 -30
-1000 1000

i
Pagzive pregsure (KM m2)
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58

Licensed from GEOSOLVE

Whenuapai - Gravity main - CH561

|
I
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5 |
|
|

Sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 10

Units: kN,m

Fill to elevation 9.65 on RIGHT side with soil type 1

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

Stage Ground level Prop
No. Act. Pass. Elev.

10 14.23 9.65

FoS for toe

Toe elev. for

elev. = 4.23 FoS = 1.500

Factor Moment Toe Wall Direction
of equilib. elev. Penetr of

Safety at elev. -ation

More than one prop. No FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options

Length of wall perpendicular to section = 20.00m

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No

ALl soil moduli were factored to take account of

3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.06

2-D finite element model .

Rigid boundaries:

Right side = 1.05

Left side 30.00 from wall

Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 rad. kN/m kN.m/m kN/m
1 14.23 0.00 0.014 -4.01E-03 0.0 -0.0
2 13.73 36.56 0.016 -4.01E-03 9.1 0.3
3 13.38 33.59 0.018 -4.03E-03 21.4 5.9
32.31 0.018 -4.03E-03 21.4 5.9
4 13.23 28.45 0.018 -4.05E-03 26.0 9.4 -44.8
28.45 0.018 -4.05E-03 -18.8 9.4
5 12.73 26.27 0.020 -4.10E-03 -5.1 3.8
6 12.50 21.47 0.021 -4.11E-03 0.3 3.5
7 11.98 24.96 0.023 -4.15E-03 12.4 6.9
8 11.69 24.63 0.025 -4.19E-03 19.6 11.6  -104.1
24.63 0.025 -4.19E-03 -84.4 11.6
9 11.19 26.24 0.027 -4.13E-03 -71.7 -27.3
10 10.98 27.40 0.028 -4.02E-03 -66.1 -41.8
11 10.65 30.78 0.029 -3.75E-03 -56.4 -62.1
12 10.32 34.30 0.030 -3.39E-03 -45.6 -79.0
13 9.98 37.98 0.031 -2.95E-03 -33.6 -92.2
14 9.65 41.62 0.032 -2.46E-03 -20.4 -101.2
15 9.40 40.51 0.033 -2.06E-03 -10.1 -104.9
16 9.15 43.84 0.033 -1.65E-03 0.4 -106.2
41.93 0.033 -1.65E-03 0.4 -106.2
17 8.95 28.16 0.033 -1.32E-03 7.5 -105.3
18 8.38 18.42 0.034 -4.32E-04 20.8 -96.9
19 7.80 8.70 0.034  3.60E-04 28.6 -82.0
20 7.20 -1.74 0.033  1.03E-03 30.7 -63.3
21 6.60 -5.54 0.033  1.53E-03 28.6 -45.3
22 6.00 -7.29 0.032  1.88E-03 24.7 -29.3
23 5.40 -8.85 0.030 2.09E-03 19.9 -15.9
24 4.82 -12.00 0.029  2.19E-03 13.8 -5.9
25 4.23 -27.89 0.028 2.21E-03 2.1 0.0

Run ID. Whenuapai-GravityMain-SSMH11-CH561-v5 | Sheet No.

Whenuapai - Gravity main - CH561 | Date: 4-05-2022

Sheet pile STU1800 (Vv5) | Checked :
(continued)

Stage No.10 Fill to elevation 9.65 on RIGHT side with soil type 1

Node
no.

26
27
28

29
30
31
32
33
34
35
36
37
38
39
40
41
42
At e
At e

Node

Node

Node

Node

Y Nett Wall Wall Shear Bending Prop
coord pressure disp. rotation force moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
4.08 0.25 0.027 0 0.0 0.0
2.46 0.01 0.022 0 0.2 0.0
0.83 13.98 0.017 0 11.6 0.0
-14.05 0.017 0 11.6 0.0
-0.79 0.01 0.014 0 0.3 0.0
-2.40 0.19 0.013 0 0.4 0.0
-4.80 0.01 0.011 0 0.7 0.0
-7.20 0.01 0.010 0 0.7 0.0
-9.60 -0.00 0.009 0 0.7 0.0
-12.00 -0.01 0.008 0 0.7 0.0
-14.40 -0.01 0.007 0 0.7 0.0
-16.80 -0.01 0.007 0 0.6 0.0
-19.20 -0.02 0.006 0 0.6 0.0
-21.60 -0.02 0.005 0 0.5 0.0
-24.00 -0.02 0.005 0 0.5 0.0
-26.40 -0.11 0.004 0 0.4 0.0
-28.20 -0.01 0.002 0 0.3 0.0
-30.00 -0.27 0.000 0 0.0 0.
lev. 13.23 Prop force = 44.8 kN/m run
lev. 11.69 Prop force = 104.1 kN/m run
LEFT side _
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Y Water Vertic Active Passive Earth earth soil

Gravity main
Ch561
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5

Whenuapai - Gravity main - CH561
Sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Bending moment (kM.m/m run)

Units:
Stage Mo 10 Fill to elev. 53.65 on RIGHT side

KN, m

Dizplacement (m)

200.0 i -200.0 -0.04000 0.04000
BT ettt iz_:“::j"r:\h FHE_EF&E;)
0 ¥ i
Elew. Elew.
15 15
-30 -30
-100.0 i 1000
Shear force [kM/m wn)
Stage Mo 10 Fill to elev. 53.65 on RIGHT side
Active pressure (kM/m2] MHett pressure (kMAm2)
1000 I -1000 100.0 I -100.0
AP fimits Z Fiaht GL
[total stiess) o
=
a a
Elew. Elew.
15 15
-30 -30
-1000 oo

i
Pagzive pregsure (KM m2)

TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5
Whenuapai - Gravity main - CH561
Sheet pile STU1800 (Vv5)

Date: 4-05-2022
Checked :

Units: kN,m

Stage No. 11  Apply water pressure profile no.1

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 4.23 FoS = 1.500
Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation failure

11 14.23 9.65 More than one prop. No FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not model led.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.06

Right side = 1.05

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
KkN/m2 m rad. kN/m kN.m/m KN/m
1 14.23 0.00 0.014 -4.20E-03 0.0 -0.0
2 13.73 37.54 0.016 -4.20E-03 9.4 0.3
3 13.38 35.70 0.018 -4.22E-03 22.2 6.0
34.16 0.018 -4.22E-03 22.2 6.0
4 13.23 30.56 0.018 -4.24E-03 27.1 9.8 -48.4
30.56 0.018 -4.24E-03 -21.3 9.8
5 12.73 29.75 0.021 -4.29E-03 -6.3 3.2
6 12.50 25.41 0.022 -4.30E-03 0.1 2.7
7 11.98 28.63 0.024 -4.33E-03 14.1 6.5
8 11.69 27.99 0.025 -4.37E-03 22.3 11.8 -114.8
27.99 0.025 -4.37E-03 -92.5 11.8
9 11.19 30.84 0.027 -4.30E-03 -77.8 -30.7
10 10.98 32.96 0.028 -4.18E-03 -71.1 -46.3
11  10.65 36.29 0.029 -3.88E-03 -59.6 -68.0
12 10.32 39.60 0.031 -3.49E-03 -47.0 -85.6
13 9.98 42.89 0.032 -3.02E-03 -33.2 -99.0
14 9.65 46.17 0.033 -2.49E-03 -18.4 -107.5
15 9.40 40.89 0.033 -2.07E-03 -7.6 -110.7
16 9.15 41.39 0.034 -1.64E-03 2.7 -111.3
43.52 0.034 -1.64E-03 2.7 -111.3
17 8.95 28.15 0.034 -1.30E-03 9.9 -110.0
18 8.38 17.98 0.035 -3.68E-04 23.2 -100.1
19 7.80 7.88 0.034  4.48E-04 30.6 -84.0
20 7.20 -2.77 0.034  1.13E-03 32.1 -64.3
21 6.60 -6.36 0.033  1.64E-03 29.4 -45.7
22 6.00 -7.91 0.032  1.99E-03 25.1 -29.3
23 5.40 -9.29 0.031  2.20E-03 19.9 -15.8
24 4.82 -12.19 0.029  2.29E-03 13.7 -5.8
25 4.23 -27.48 0.028  2.32E-03 2.1 0.0

Gravity main
Ch561
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Run ID. Whenuapai-GravityMain-SSMH11-CH561-v5 | Sheet No.

Whenuapai - Gravity main - CH561 | Date: 4-05-2022

Sheet pile STU1800 (Vv5) | Checked :
(continued)

Stage No.11 Apply water pressure profile no.1

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
26 4.08 0.25 0.027 0 0.0 0.0
27 2.46 0.01 0.022 0 0.2 0.0
28 0.83 13.98 0.017 0 11.6 0.0
-14.05 0.017 0 11.6 0.0
29 -0.79 0.01 0.015 0 0.3 0.0
30 -2.40 0.19 0.013 0 0.4 0.0
31 -4.80 0.01 0.011 0 0.7 0.0
32 -7.20 0.01 0.010 0 0.7 0.0
33 -9.60 -0.00 0.009 0 0.7 0.0
34 -12.00 -0.01 0.008 0 0.7 0.0
35 -14.40 -0.01 0.007 0 0.7 0.0
36 -16.80 -0.01 0.007 0 0.6 0.0
37 -19.20 -0.02 0.006 0 0.6 0.0
38 -21.60 -0.02 0.005 0 0.5 0.0
39 -24.00 -0.02 0.005 0 0.5 0.0
40 -26.40 -0.11 0.004 0 0.4 0.0
41 -28.20 -0.01 0.002 0 0.3 0.0
42 -30.00 -0.27 0.000 0 0.0 0.
At elev. 13.23 Prop force = 48.4 kN/m run
At elev. 11.69 Prop force = 114.8 kN/m run
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Gravity main

TONKIN and TAYLOR GROUP LTD. | Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Ch561
Licensed from GEOSOLVE | Made by : op
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5 |
Whenuapai - Gravity main - CH561 | Date: 4-05-2022
Sheet pile STU1800 (Vv5) | Checked :
Units: kN,m
Stage Mo.11 Apply water pressure profile no.1
Bending moment (kM.m/m run) Dizplacement (m)
200.0 I -200.0 -0.04000 0.04000
il T | Fﬁﬁﬁb:)
0 i 0
Elew. Elew.
15 15
-30 -30
-100.0 i 1000
Shear force [kM/m wn)
Stage Mo.11 Apply water pressure profile no.1
Active pressure (kM/m2] MHett pressure (kMAm2)
1000 I -1000 100.0 I -100.0
AP limits Riight GL
[total stiess)
=
a a
Elew. Elew.
15 15
-30 -30
-1000 1000

i
Pagzive pregsure (KM m2)
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TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58

Licensed from GEOSOLVE

Whenuapai - Gravity main - CH561

|
I
Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5 |
|
|

Sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Summary of results

Units: kN,m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

Stage Ground level

No. Act.

1 14.23
2 14.23
3 14.23
4 14.23
5 14.23
6 14.23
7 14.23
A

Pass.

14.23
14.23
12.73
12.73
12.73
11.19
11.19

Prop
Elev.

Cant.
Cant.
Cant.

13.23
13.23

FoS for toe Toe elev. for

elev. = 4.23 FoS = 1.500

Factor Moment Toe Wall Direction
of equilib. elev. Penetr of

Safety at elev.

—ation failure

Conditions not suitable for FoS calc.

Conditions not suitable for FoS calc.

2.462 5.05 9.37
No analysis at this stage
4.998 n/a 11.96
2.112 n/a 7.01

No analysis at this stage

3.36 L to R
0.77 L to R
4.18 L to R

11 remaining stages have more than one prop - FoS calculation n/a

TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-GravityMain-SSMH11-CH561-v5
Whenuapai - Gravity main - CH561
Sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Summary of results

Units: kN,m

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall
Analysis options
Length of wall perpendicular to section =
2-D finite element model .
Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No

20.00m

All soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Node
no.

©CO~NOTRWNBE

WWWONRNNNNNNNNNERR R R R R
WONPRPOOONOURWNROOONOUAWNRO

34
35
36
37
38

Active limit arching not modelled.

Modulus factors - Left side = 1.06
Right side = 1.05

Rigid boundaries: Left side 30.00 from wall Rough boundary

Right side 30.00 from wall Rough boundary

Lower rigid boundary at elevation -30.00 Rough boundary

Bending moment, shear force and displacement envelopes
Y Displacement Bending moment Shear force

coord maximum  minimum maximum  minimum maximum  minimum
m m kN.m/m kN.m/m KkN/m KkN/m
14.23 0.018 0.000 0.0 -0.0 0.0 0.0
13.73 0.018 0.000 0.3 0.0 9.6 -0.6
13.38 0.018 0.000 6.1 -0.3 22.4 -1.4
13.23 0.019 0.000 9.9 -0.5 27.3 -39.3
12.73 0.021 0.000 5.7 -12.6 7.8 -32.3
12.50 0.022 0.000 6.3 -19.5 7.6 -29.4
11.98 0.024 0.000 11.5 -32.9 16.6 -21.8
11.69 0.025 0.000 17.5 -38.5 241 -92.5
11.19 0.027 0.000 11.7 -43.7 1.2 -77.8
10.98 0.028 0.000 11.8 -46.3 0.4 -71.1
10.65 0.030 0.000 11.8 -68.0 4.5 -60.0
10.32 0.031 0.000 11.4 -85.6 7.6 -49.2
9.98 0.032 0.000 10.8 -99.0 9.6 -37.3
9.65 0.033 0.000 10.1 -107.5 10.8 -24.3
9.40 0.034 0.000 9.5 -110.7 11.4 -13.8
9.15 0.034 0.000 8.9 -111.3 11.7 -2.7
8.95 0.035 0.000 8.4 -110.0 11.7 -2.5
8.38 0.035 0.000 7.0 -101.8 23.2 -2.4
7.80 0.036 0.000 5.6 -87.0 30.6 -2.2
7.20 0.035 0.000 4.3 -67.9 32.1 -2.0
6.60 0.035 0.000 3.1 -49.1 30.0 -1.8
6.00 0.034 0.000 2.1 -32.1 26.4 -1.6
5.40 0.032 0.000 1.2 -17.6 21.6 -1.3
4.82 0.031 0.000 0.5 -6.6 15.3 -1.0
4.23 0.030 0.000 0.0 -0.0 2.4 -0.2
4.08 0.029 0.000 0.0 0.0 0.0 0.0
2.46 0.024 0.000 0.0 0.0 0.2 0.0
0.83 0.019 0.000 0.0 0.0 13.1 0.0
-0.79 0.016 0.000 0.0 0.0 0.3 0.0
-2.40 0.014 0.000 0.0 0.0 0.4 0.0
-4.80 0.012 0.000 0.0 0.0 0.7 0.0
-7.20 0.011 0.000 0.0 0.0 0.7 0.0
-9.60 0.010 0.000 0.0 0.0 0.8 0.0
-12.00 0.009 0.000 0.0 0.0 0.7 0.0
-14.40 0.008 0.000 0.0 0.0 0.7 0.0
-16.80 0.008 0.000 0.0 0.0 0.7 0.0
-19.20 0.007 0.000 0.0 0.0 0.7 0.0
-21.60 0.006 0.000 0.0 0.0 0.6 0.0
-24.00 0.005 0.000 0.0 0.0 0.6 0.0

39

Gravity main
Ch561
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Run ID. Whenuapai-GravityMain-SSMH11-CH5
Whenuapai - Gravity main - CH561

61-v5 | Sheet No.

| Date: 4-05-2022

Gravity main
Ch561

Sheet pile STU1800 (Vv5) | Checked :
Bending moment, shear force and displacement envelopes
Node Y Displacement Bending moment Shear force
no. coord maximum  minimum maximum  minimum maximum  minimum
m m kN.m/m kN.m/m KkN/m KkN/m
40 -26.40 0.004 0.000 0.0 0.0 0.4 0.0
41 -28.20 0.003 0.000 0.0 0.0 0.3 0.0
42 -30.00 0.000 0.000 0.0 0.0 0.0 0.0
Maximum and minimum bending moment and shear force at each stage
Stage ------—-——- Bending moment --——-—--  —————————— Shear force ---——-—-—-—-
no. maximum elev. minimum  elev. maximum  elev. minimum  elev.
kN.m/m kN.m/m KN/m KkN/m
1 0.0 13.73 -2.2  10.98 0.6 8.38 -1.2  12.73
2 0.0 13.73 -3.7 10.98 1.0 8.38 -2.0 12.50
3 11.8 10.98 -0.0 4.23 7.8 12.73 -2.5 8.95
4 No calculation at this stage
5 6.7 11.19 -0.0 4.23 4.9 12.50 -1.3 9.40
6 5.1 13.23 -44.1 10.98 13.3 13.23 -39.3 13.23
7 No calculation at this stage
8 5.4 13.23 -44_.3 10.65 14.3 13.23 -37.4 13.23
9 17.5 11.69 -109.7 9.15 31.8 7.20 -88.6 11.69
10 11.6 11.69 -106.2 9.15 30.7 7.20 -84.4 11.69
11 11.8 11.69 -111.3 9.15 32.1 7.20 -92.5 11.69
Maximum and minimum displacement at each stage
Stage —-------—- Displacement —-—-——————-
no. maximum elev. minimum elev. Stage description _
m m
1 0.002 14.23 0.000 14.23 Apply surcharge no.1 at elev. 14.23
2 0.003 12.73 0.000 14.23 Apply water pressure profile no.4
3 0.018 14.23 0.000 14.23 Excav. to elev. 12.73 on RIGHT side
4 No calculation at this stage Install prop no.1l at elev. 13.23
5 0.018 14.23 0.000 14.23 Apply water pressure profile no.3
6 0.021 10.32 0.000 14.23 Excav. to elev. 11.19 on RIGHT side
7 No calculation at this stage Install prop no.2 at elev. 11.69
8 0.022 9.98 0.000 14.23 Apply water pressure profile no.5
9 0.036 7.80 0.000 14.23 Excav. to elev. 9.15 on RIGHT side
10 0.034 7.80 0.000 14.23 Fill to elev. 9.65 on RIGHT side
11 0.035 8.38 0.000 14.23 Apply water pressure profile no.1
Prop forces at each stage (horizontal components)
Stage -- Anchor no. 1 ---  -- Anchor no. 2 --—-
no. at elev. 13.23 at elev. 11.69
kN/m run KkN/prop kN/m run KkN/prop
5 4.05 8.09 -—- -—-
6 52.65 105.30 -—- -—-
8 51.67 103.35 7.72 15.44
9 43.69 87.38 112.72 225.45
10 44._80 89.60 104.05 208.11
11 48.40 96.80 114.83 229.66
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TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Sheet No.
Job No. 1013050
Made by : op

WALL PROPERTIES
Type of structure

Fully Embedded Wall

Pump station

Data filename/Run 1D: Whenuapai-PumpStation-Section_1lv4dat

Whenuapai pump station Date: 4-05-2022

Section 1 - wet well - sheet pile STU1800 (Vv5) Checked :
Units: kN,m
INPUT DATA
SOIL PROFILE
Stratum  Elevation of  -——-————————— Soil types -———————————————
no. top of stratum Left side Right side
.75 1 Engineered hardfill 1 Engineered hardfill
2 9.35 2 Tauranga Group soils 2 Tauranga Group soils
3 6.85 3 ECBF residual soils 3 ECBF residual soils
4 5.75 4 ECBF Weathered rock 4 ECBF Weathered rock
5 2.25 5 ECBF UW rock 5 ECBF UW rock
SOIL PROPERTIES
Bulk Young®s At rest Consol Active Passive
-- Soil type -- density Modulus coeff. state. limit limit Cohesion
No. Description kN/m3 Eh,kN/m2 Ko NC/0C Ka Kp KkN/m2
(Datum elev.) (dEh/dy ) (dKo/dy) ( Nu ) ( Kac ) ( Kpc ) ( dc/dy )
1 Engineered 20.00 50000 0.254 C 0.189 7.061
hardfill (0.300) (0.000) ( 0.000)
2 Tauranga 17.00 10000 0.531 oc 0.320 3.485 1.000d
Group soils (0.350) (1-278) ( 4.674)
3 ECBF resid- 18.00 20000 0.500 oc 0.294 3.878 5.000d
ual soils (0.350) (1-222) ( 4.985)
4 ECBF Weath- 21.00 85000 0.426 oc 0.237 5.153 25.00d
ered rock (0.350) (1-089) ( 5.931)
5 ECBF UW 22.00 400000 0.357 oc 0.189 7.061 100.0d
rock (0.250) (0.966) ( 7.223)
6 Concrete 24.00 500000 0.000 oc 1.000 1.000 500.0u

(0.490) (0.851) ( 2.233)

Additional soil parameters associated with Ka and Kp

--- parameters for Ka --- --- parameters for Kp ---
Soil Wall Back- Soil Wall Back-

——————— Soil type ------—- friction adhesion Ffill friction adhesion fill
No. Description angle coeff. angle angle coeff. angle
1 Engineered hardfill 40.00 0.434 0.00 40.00 0.280 0.00
2 Tauranga Group soils 28.00 0.469 0.00 28.00 0.306 0.00
3 ECBF residual soils 30.00 0.464 0.00 30.00 0.302 0.00
4 ECBF Weathered rock 35.00 0.450 0.00 35.00 0.292 0.00
5 ECBF UW rock 40.00 0.434 0.00 40.00 0.280 0.00
6 Concrete 0.00 -0.736 0.00 0.00 0.265 0.00

GROUND WATER CONDITIONS
Density of water = 9.810 kN/m3
Left side Right side
Initial water table elevation 7.75 7.75

Automatic water pressure balancing at toe of wall : Yes

Water Left side Right side
press. -— -— -—
profile Point Elev. Piezo Water Point Elev. Piezo Water
no. no. elev. press. no. elev. press.
m m kN/m2 m m kN/m2
1 1 9.25 9.25 0.0 1 0.95 0.95 0.0
2 1 7.75 7.75 0.0 1 0.60 0.60 0.0

Elevation of toe of wall = . Wet wells
Maximum finite element length = 0.50 m
Youngs modulus of wall E = 2_.0000E+08 kN/m2
Moment of inertia of wall 1 = 3.2400E-04 m4/m run
(Sumitomo SX18) E.1 64800 kN.m2/m run
Yield Moment of wall = Not defined
STRUTS and ANCHORS
Cross- Inclin Pre- Strut Allow
Prop Prop section  Youngs Free -ation stress or tension
no. Elev. spacing area modulus length (degs) /prop Anchor ?  L/R
m sq.-m KkN/m2 m kN
1 9.25 4.00 0.001257 2.100E+08 9.00 0.00 0 Anchor n/a R
2 1.85 4.00 0.001257 2.100E+08 9.00 0.00 0 Anchor n/a R
SURCHARGE LOADS
Surch Distance Length Width Surcharge Equiv. Partial
-arge from parallel perpend. ----—- kN/m2 ----- soil factor/
no. Elev. wall to wall to wall Near edge Far edge type Category
1 9.75 0.50(L) 6.25 20.00 15.00 = N/A N/A

Note: L = Left side, R = Right side

CONSTRUCTION STAGES
Construction Stage description
stage no. e e e - -
Apply surcharge no.1 at elevation 9.75
Excavate to elevation 8.25 on RIGHT side
Install strut or anchor no.1l at elevation 9.25
Excavate to elevation 0.85 on RIGHT side
Apply water pressure profile no.2
Install strut or anchor no.2 at elevation 1.85
Fill to elevation 1.10 on RIGHT side with soil type 6
Apply water pressure profile no.1

O~NOOA_WNE

FACTORS OF SAFETY and ANALYSIS OPTIONS

Stability analysis:
Method of analysis - Strength Factor method
Factor on soil strength for calculating wall depth = 1.50

Parameters for undrained strata:
Minimum equivalent fluid density

kN/m3
Maximum depth of water filled tension crack m

non
owm
o o
o o

Bending moment and displacement calculation:
Method - 2-D Ffinite element model

Open Tension Crack analysis? - No

Active limit arching modelled? - No
Non-linear Modulus Parameter (L) = 9.400 m

Boundary conditions:
Length of wall (normal to plane of analysis) = 20.00 m

Width of excavation on Left side of wall
Width of excavation on Right side of wall 20.00 m

Distance to rigid boundary on Left side = 30.00 m
Distance to rigid boundary on Right side = 30.00 m
Elevation of rigid lower boundary = -30.00

Lower rigid boundary at elevation -30.00 - Rough
Rigid boundary on Left side - Rough
Rigid boundary on Right side - Rough
Wall 7/ soil interface - Smooth
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OUTPUT OPTIONS

*ONOUODAWNE

Program WALLAP - Copyright (C) 2020 by DL Borin,
150 St. Alphonsus Road, London SW4 7BW, UK

Apply surcharge no.1
Excav. to elev. 8.25
Install prop no.1l at
Excav. to elev. 0.85
Apply water pressure
Install prop no.2 at

at elev. 9.75
on RIGHT side
elev. 9.25
on RIGHT side
profile no.2
elev. 1.85

Fill to elev. 1.10 on RIGHT side

Apply water pressure
Summary output

profile no.1

Displacement
Bending mom.
Shear force

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Output options —-----——

Active, Graph.
Passive output

pressures
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes

- Yes

distributed by GEOSOLVE
www. geosolve.co.uk

TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-PumpStation-Section_1lv4dat

Whenuapai pump station

Section 1 - wet well - sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units:
Stage No. 1 Apply surcharge no.1 at elevation 9.75

KN, m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil strength

FoS for toe

Toe elev. for

elev. = 0.35 FoS = 1.500
Stage Ground level Prop Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation failure

1 9.75 9.75 Cant. Conditions not suitable for FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model .

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.06
Right side = 1.06

Pump station
Wet wells

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries:

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
KkN/m2 m rad. kN/m kN.m/m KN/m
1 9.75 0.00 0.001  1.01E-04 0.0 0.0
2 9.35 -6.99 0.001  1.01E-04 -1.4 0.0
-1.77 0.001  1.01E-04 -1.4 0.0
3 9.25 -1.36 0.001  1.01E-04 -1.6 -0.1
4 8.75 0.77 0.001  1.05E-04 -1.7 -1.0
5 8.25 1.90 0.001  1.16E-04 -1.0 -1.7
6 7.75 2.46 0.001  1.30E-04 0.1 -2.0
7 7.30 2.74 0.001  1.42E-04 1.2 -1.7
8 6.85 2.77 0.001 1.51E-04 2.5 -0.8
0.32 0.001 1.51E-04 2.5 -0.8
9 6.58 0.77 0.001  1.53E-04 2.6 -0.2
10 6.30 1.25 0.000 1.52E-04 2.9 0.6
11 6.03 1.64 0.000 1.48E-04 3.3 1.4
12 5.75 1.44 0.000  1.40E-04 3.7 2.4
-9.73 0.000  1.40E-04 3.7 2.4
13 5.38 -5.67 0.000 1.24E-04 0.8 3.1
14 5.00 -2.37 0.000 1.06E-04 -0.7 3.0
15 4.50 -0.44 0.000 8.60E-05 -1.4 2.4
16 4.00 0.67 0.000 7.07E-05 -1.3 1.6
17 3.50 1.35 0.000 6.06E-05 -0.8 1.0
18 3.00 1.96 0.000 5.37E-05 0.0 0.8
19 2.63 2.80 0.000 4.89E-05 0.9 0.9
20 2.25 1.50 0.000 4.22E-05 1.7 1.4
-7.09 0.000 4.22E-05 1.7 1.4
21 1.85 -3.31 0.000  3.30E-05 -0.4 1.5
22 1.48 -0.47 0.000 2.52E-05 -1.1 1.2
23 1.10 0.20 0.000 1.98E-05 -1.1 0.7
24 0.95 0.38 0.000 1.83E-05 -1.1 0.5
25 0.85 0.48 0.000 1.75E-05 -1.1 0.4
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Run ID. Whenuapai-PumpStation-Section_1lv4dat | Sheet No.
Whenuapai pump station | Date: 4-05-2022
Section 1 - wet well - sheet pile STU1800 (Vv5) | Checked :
(continued)
Stage No.1  Apply surcharge no.1 at elevation 9.75
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
26 0.60 0.88 0.000 1.63E-05 -0.9 0.2
27 0.35 4.12 0.000 1.59E-05 -0.3 0.0
28 0.22 0.05 0.000 0 0.0 0.0
29 -0.89 -0.00 0.000 0 0.0 0.0
30 -2.00 0.03 0.000 0 0.0 0.0
31 -4.00 -0.01 0.000 0 0.1 0.0
32 -6.00 -0.01 0.000 0 0.1 0.0
33 -8.00 -0.00 0.000 0 0.0 0.0
34 -10.00 -0.00 0.000 0 0.0 0.0
35 -12.00 -0.00 0.000 0 0.0 0.0
36 -14.00 -0.00 0.000 0 0.0 0.0
37 -16.00 -0.00 0.000 0 0.0 0.0
38 -18.00 -0.00 0.000 0 0.0 0.0
39 -20.00 -0.00 0.000 0 0.0 0.0
40 -22.00 -0.00 0.000 0 0.0 0.0
41 -24.00 -0.00 0.000 0 0.0 0.0
42 -26.00 -0.00 0.000 0 0.0 0.0
43 -28.00 -0.00 0.000 0 0.0 0.0
44 -30.00 -0.01 0.000 0 0.0 0.0
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58

Sheet No.

Job No. 1013050

Pump station

|
|
Licensed from GEOSOLVE | Made by : op Wet wells
Data filename/Run 1D: Whenuapai-PumpStation-Section_lv4dat |
Whenuapai pump station | Date: 4-05-2022
Section 1 - wet well - sheet pile STU1800 (Vv5) | Checked :
Units: kN,m
Stage Mol Apply surcharge no.1 at eley. 9.75
Bending moment [kM.m/m run) Digplacement (m)
4.000 0 -1.0E-03 0.007000
T
R S ////ﬂ"’
0 i 0
|
10 -0
Elew. Elew.
20 -20
-0 a0
-4.000 a 4.000
Shear farce [kM/m wn)
Stage Mol Apply surcharge no.1 at eley. 9.75
Active pressure (kM/m2] MHett pregeure (kMAm2)
1000 1] -1000 10.00 0 -10,00
AP lirnits
1] 1]
10 -0
Elew. Elew.
20 -20
-0 i 1 a0
-1000 1000

Pazzive pressure (KN /m2)
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TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07
Li

Whenuapai pump station
Section 1 - wet well - sheet pi

|
I
Data filename/Run 1D: Whenuapai-PumpStation-Section_lv4dat |
|
|

Revision A55.B74.R58
censed from GEOSOLVE

le STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 2

Excavate to elevation 8.25 on RIGHT side

Units: kN,m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil stren

Stage Ground level Prop
No. Act. Pass. Elev.

2 9.75 8.25 Cant.

gth
FoS for toe Toe elev. for
elev. = 0.35 FoS = 1.500
Factor Moment Toe Wall Direction
of equilib. elev. Penetr of
Safety at elev. -—ation
4.356 1.28 5.48 2.77 L to R

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular
2-D finite element model .

to section = 20.00m
Active limit arching no

t modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis -
All soil moduli were factored
3-D effects due to the finite

Modulus factors

Left si
Right si

Rigid boundaries:

No

to take account of
length of wall:

- Left side = 1.06
Right side = 1.05

de 30.00 from wall
de 30.00 from wall

Lower rigid boundary at elevation -30.00

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces

kN/m2 m rad. kN/m kN.m/m kN/m
1 9.75 0.00 0.007  1.48E-03 0.0 0.0
2 9.35 1.85 0.007  1.48E-03 0.4 0.3
3 9.25 2.69 0.007  1.48E-03 0.6 0.3
4 8.75 6.66 0.006  1.48E-03 2.9 1.2
5 8.25 10.03 0.005 1.46E-03 7.1 3.7
5.35 0.005 1.46E-03 7.1 3.7
6 7.75 -0.32 0.004  1.41E-03 8.4 8.0
7 7.30 3.68 0.004  1.34E-03 9.1 11.7
8 6.85 5.03 0.003  1.25E-03 1.1 16.2
-9.55 0.003  1.25E-03 1.1 16.2
9 6.58 -4.79 0.003  1.17E-03 9.1 18.9
10 6.30 0.06 0.003  1.09E-03 8.5 21.2
11 6.03 3.95 0.002 9.97E-04 9.0 23.5
12 5.75 1.80 0.002  8.92E-04 9.8 26.2
-46.35 0.002  8.92E-04 9.8 26.2
13 5.38 -28.22 0.002  7.39E-04 -4.2 26.6
14 5.00 -8.41 0.001 5.96E-04 -11.0 23.0
15 4.50 1.73 0.001  4.43E-04 -12.7 16.4
16 4.00 6.54 0.001  3.40E-04 -10.7 10.3
17 3.50 8.99 0.001  2.78E-04 -6.8 5.8
18 3.00 11.61 0.001  2.43E-04 -1.6 3.5
19 2.63 15.88 0.001  2.22E-04 3.5 3.7
20 2.25 8.77 0.001  1.93E-04 8.2 6.1
-31.00 0.001  1.93E-04 8.2 6.1
21 1.85 -16.00 0.000 1.53E-04 -1.2 6.9
22 1.48 -2.80 0.000 1.17E-04 -4.8 5.3
23 1.10 0.55 0.000 9.29E-05 -5.2 3.3
24 0.95 1.44 0.000 8.60E-05 -5.0 2.6
25 0.85 1.93 0.000 8.25E-05 -4.9 2.1

Run ID. Whenuapai-PumpStation-Section_1lv4dat
Whenuapai pump station

| sh

| Date: 4-05-2022

eet No.

Pump station
Wet wells

Section 1 - wet well - sheet pile STU1800 (Vv5) | Checked :
(continued)
Stage No.2 Excavate to elevation 8.25 on RIGHT side
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
26 0.60 3.96 0.000 7.67E-05 -4.1 0.9
27 0.35 19.42 0.000  7.50E-05 -1.2 0.0
28 0.22 0.07 0.000 0 0.0 0.0
29 -0.89 -0.00 0.000 0 0.0 0.0
30 -2.00 0.06 0.000 0 0.1 0.0
31 -4.00 -0.00 0.000 0 0.1 0.0
32 -6.00 -0.00 0.000 0 0.1 0.0
33 -8.00 -0.00 0.000 0 0.1 0.0
34 -10.00 -0.00 0.000 0 0.1 0.0
35 -12.00 -0.00 0.000 0 0.1 0.0
36 -14.00 -0.00 0.000 0 0.1 0.0
37 -16.00 -0.00 0.000 0 0.1 0.0
38 -18.00 -0.00 0.000 0 0.1 0.0
39 -20.00 -0.00 0.000 0 0.1 0.0
40 -22.00 -0.00 0.000 0 0.1 0.0
41 -24.00 -0.00 0.000 0 0.1 0.0
42 -26.00 -0.00 0.000 0 0.1 0.0
43 -28.00 -0.00 0.000 0 0.1 0.0
44 -30.00 -0.07 0.000 0 0.0 0.0
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-PumpStation-Section_1lv4dat

Whenuapai pump station

Section 1 - wet well - sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo.2 Excav. to elev. 8.25 on RIGHT side

Bending moment [kM.m/m run)

Digplacement (m)

40.00 0 -40,00 -0.01000 . 0.071000
R
=

1] 1]
10 -0
Elew. Elew.
20 -20
-0 a0

-20.00 a 20.00

Shear farce [kM/m wn)
Stage Mo.2 Excav. to elev. 8.25 on RIGHT side
Active pressure (kM/m2] MHett pregeure (kMAm2)
1000 1] -1000 100.0 0 . -100.0
AeP T 7, Pret
e
............................ L

1] 1]
10 -0
Elew. Elew.
20 -20
-0 i 1 a0

-1000 a 1000

Pazzive pressure (KN /m2)

TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-PumpStation-Section_1lv4dat

Whenuapai pump station
Section 1 - wet well - sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage No. 4 Excavate to elevation 0.85 on RIGHT side

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil strength

FoS for toe

Toe elev. for

elev. = 0.35 FoS = 1.500

Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr
Safety -ation
4 9.75 0.85 9.25 2.473 n/a 0.77 0.08

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model .

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.06
Right side = 1.02

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries:

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
KkN/m2 m rad. kN/m kN.m/m KN/m

1 9.75 0.00 0.010 -3.82E-04 0.0 -0.0
2 9.35 17.99 0.011 -3.83E-04 3.6 0.3
5.08 0.011 -3.83E-04 3.6 0.3

3 9.25 2.69 0.011 -3.83E-04 4.0 0.6 -29.4
2.69 0.011 -3.83E-04 -25.4 0.6
4 8.75 6.66 0.011 -3.42E-04 -23.1 -11.4
5 8.25 10.03 0.011 -2.13E-04 -18.9 -21.9
6 7.75 13.03 0.011 -1.49E-05 -13.1 -29.6
7 7.30 14.15 0.011  2.06E-04 -7.0 -34.2
8 6.85 15.17 0.011  4.49E-04 -0.4 -35.9
9.02 0.011  4.49E-04 -0.4 -35.9
9 6.58 9.65 0.011  6.01E-04 2.2 -35.7
10 6.30 10.26 0.010  7.51E-04 4.9 -34.8
11 6.03 10.87 0.010  8.95E-04 7.8 -33.0
12 5.75 11.48 0.010  1.02E-03 10.9 -30.5
0.00 0.010  1.02E-03 10.9 -30.5
13 5.38 0.00 0.010  1.19E-03 10.9 -26.7
14 5.00 0.00 0.009  1.33E-03 10.9 -22.8
15 4.50 0.00 0.008  1.49E-03 10.9 -17.5
16 4.00 0.00 0.008  1.60E-03 10.9 -12.1
17 3.50 0.00 0.007  1.68E-03 10.9 -6.6
18 3.00 0.00 0.006  1.71E-03 10.9 -1.1
19 2.63 0.00 0.005  1.70E-03 10.9 2.9
20 2.25 0.00 0.005 1.67E-03 10.9 7.1
21 1.85 0.00 0.004  1.61E-03 10.9 11.3
22 1.48 0.00 0.003  1.54E-03 10.9 15.2
23 1.10 0.00 0.003  1.44E-03 10.9 19.3
24 0.95 0.00 0.003  1.39E-03 10.9 20.9
25 0.85 22.86 0.002  1.36E-03 12.0 22.0
-351.37 0.002  1.36E-03 12.0 22.0

Pump station
Wet wells
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Run ID. Whenuapai-PumpStation-Section_1lv4dat | Sheet No.

Whenuapai pump station | Date: 4-05-2022

Section 1 - wet well - sheet pile STU1800 (Vv5) | Checked :
(continued)

Stage No.4  Excavate to elevation 0.85 on RIGHT side

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
26 0.60 -97.29 0.002  1.29E-03 -44.1 14.1
27 0.35 299.88 0.002  1.26E-03 -18.7 0.0
28 0.22 0.05 0.002 0 0.0 0.0
29 -0.89 0.00 0.001 0 0.0 0.0
30 -2.00 0.06 0.001 0 0.1 0.0
31  -4.00 0.02 0.001 0 0.1 0.0
32 -6.00 0.03 0.001 0 0.2 0.0
33 -8.00 0.03 0.001 0 0.2 0.0
34 -10.00 0.02 0.001 0 0.3 0.0
35 -12.00 0.02 0.001 0 0.3 0.0
36 -14.00 0.01 0.000 0 0.4 0.0
37 -16.00 0.01 0.000 0 0.4 0.0
38 -18.00 0.00 0.000 0 0.4 0.0
39 -20.00 -0.00 0.000 0 0.4 0.0
40 -22.00 -0.01 0.000 0 0.4 0.0
41 -24.00 -0.01 0.000 0 0.4 0.0
42 -26.00 -0.01 0.000 0 0.4 0.0
43 -28.00 -0.01 0.000 0 0.3 0.0
44 -30.00 -0.33 0.000 0 -0.0 0.0
At elev. 9.25 Prop force = 29.4 kN/m run
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN and TAYLOR GROUP LTD. | Sheet No. Pump station
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Wet wells
Licensed from GEOSOLVE | Made by : op
Data filename/Run 1D: Whenuapai-PumpStation-Section_lv4dat |
Whenuapai pump station | Date: 4-05-2022
Section 1 - wet well - sheet pile STU1800 (Vv5) | Checked :
Units: kN,m
Stage Mo.d Excav. to elev. 0.85 on RIGHT side
Bending moment [kM.m/m run) Digplacement (m)
40.00 0 -40,00 -0.02000 0.02000
= R
_’___,_:%/’/ Fiight GL
1] ] ’
-0 -0
Elew. Elew.
-20 -20
a0 -0
-100.0 0 100.0
Shear farce [kM/m wn)
Stage Mo.d Excav. to elev. 0.85 on RIGHT side
Active pressure (kM/m2] MHett pregeure (kMAm2)
1000 I -1000 400.0 I -400.0
£+ limits ‘{
1] 1 ]
1
\
-0 -0
Elew. Elew.
Y
-20 1 =20
Y
§
b
an j an
-1000 1000

Pazzive pressure (KN /m2)
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-PumpStation-Section_1lv4dat

Whenuapai pump station
Section 1 - wet well -

sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 5

Apply water pressure profile no.2

Units:

KN, m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe

elev.

Toe

Toe elev. for

elev. = 0.35

Stage Ground level Prop Factor Moment
No. Act. Pass. Elev. of equilib.
Safety at elev.

5 9.75 0.85 9.25 1.980 n/a

0.64

FoS = 1.500
wall Direction
Penetr of
—ation
0.21 L to R

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options

Length of wall perpendicular to section = 20.00m
2-D finite element model .

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No

All soil moduli were factored to take account of

3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.06
Right side = 1.02

Rigid boundaries:

Left side 30.00 from wall
Right side 30.00 from wall

Lower rigid boundary at elevation -30.00

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 rad. kN/m kN.m/m kN/m
1 9.75 0.00 0.012 -1.33E-03 0.0 -0.0
2 9.35 32.07 0.012 -1.33E-03 6.4 0.3
7.90 0.012 -1.33E-03 6.4 0.3
3 9.25 4.06 0.012 -1.33E-03 7.0 0.9 -40.9
4.06 0.012 -1.33E-03 -33.9 0.9
4 8.75 6.90 0.013 -1.28E-03 -31.1 -15.2
5 8.25 10.03 0.013 -1.11E-03 -26.9 -29.7
6 7.75 13.03 0.014 -8.37E-04 -21.1 -41.4
7 7.30 15.76 0.014 -5.21E-04 -14.6 -49.5
8 6.85 18.39 0.014 -1.61E-04 -7.0 -54.4
12.02 0.014 -1.61E-04 -7.0 -54.4
9 6.58 13.57 0.014  7.26E-05 -3.4 -55.8
10 6.30 15.11 0.014  3.10E-04 0.5 -56.3
11 6.03 16.64 0.014  5.47E-04 4.9 -55.6
12 5.75 18.16 0.014  7.79E-04 9.6 -53.6
1.28 0.014  7.79E-04 9.6 -53.6
13 5.38 1.52 0.014  1.07E-03 10.2 -50.1
14 5.00 1.76 0.013  1.35E-03 10.8 -46.3
15 4.50 2.08 0.012  1.69E-03 11.7 -40.7
16 4.00 2.40 0.012  1.98E-03 12.9 -34.5
17 3.50 4.47 0.011  2.22E-03 14.6 -27.6
18 3.00 7.13 0.009  2.40E-03 17.5 -19.6
19 2.63 9.12 0.008  2.49E-03 20.5 -12.5
20 2.25 11.11 0.007 2.54E-03 24.3 -4.0
3.53 0.007 2.54E-03 24.3 -4.0
21 1.85 3.78 0.006 2.54E-03 25.8 5.9
22 1.48 4.02 0.006  2.47E-03 27.3 15.7
23 1.10 4.26 0.005 2.35E-03 28.8 26.2
24 0.95 4.36 0.004  2.29E-03 29.5 30.6

Run ID. Whenuapai-PumpStation-Section_1lv4dat | Sheet No.
Whenuapai pump station | Date: 4-05-2022
Section 1 - wet well - sheet pile STU1800 (Vv5) | Checked :
(continued)
Stage No.5 Apply water pressure profile no.2
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
25 0.85 24.30 0.004  2.24E-03 30.9 33.6
-604.96 0.004  2.24E-03 30.9 33.6
26 0.60 -178.99 0.003  2.13E-03 -67.1 22.4
27 0.35 477.21 0.003  2.09E-03 -29.8 0.0
28 0.22 0.05 0.003 0 0.0 0.0
29 -0.89 0.00 0.002 0 0.0 0.0
30 -2.00 0.08 0.002 0 0.1 0.0
31 -4.00 0.04 0.001 0 0.2 0.0
32 -6.00 0.05 0.001 0 0.3 0.0
33 -8.00 0.05 0.001 0 0.4 0.0
34 -10.00 0.04 0.001 0 0.5 0.0
35 -12.00 0.03 0.001 0 0.5 0.0
36 -14.00 0.02 0.001 0 0.6 0.0
37 -16.00 0.01 0.001 0 0.6 0.0
38 -18.00 0.00 0.001 0 0.6 0.0
39 -20.00 -0.00 0.001 0 0.6 0.0
40 -22.00 -0.01 0.001 0 0.6 0.0
41 -24.00 -0.01 0.000 0 0.6 0.0
42 -26.00 -0.01 0.000 0 0.6 0.0
43 -28.00 -0.01 0.000 0 0.5 0.0
44 -30.00 -0.54 0.000 0 -0.0 0.0
At elev. 9.25 Prop force = 40.9 kN/m run
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Pump station
Wet wells
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TONKIN and TAYLOR GROUP LTD. | Sheet No. TONKIN and TAYLOR GROUP LTD. | Sheet No. Pump station
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Wet wells
Licensed from GEOSOLVE | Made by : op Licensed from GEOSOLVE | Made by : op
Data filename/Run 1D: Whenuapai-PumpStation-Section_lv4dat | Data filename/Run 1D: Whenuapai-PumpStation-Section_lv4dat |
Whenuapai pump station | Date: 4-05-2022 Whenuapai pump station | Date: 4-05-2022
Section 1 - wet well - sheet pile STU1800 (Vv5) | Checked : Section 1 - wet well - sheet pile STU1800 (Vv5) | Checked :
Units: kN,m Units: kN,m

Stage M5 Apply water pressure profile no.2 Stage No. 7  Fill to elevation 1.10 on RIGHT side with soil type 6

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Bending moment [kM.m/m run) Digplacement [m) Factor of safety on soil strength
100.0 0 -100.0 -0.02000
ST T T—— FoS for toe Toe elev. for
o o elev. = 0.35 FoS = 1.500
:)ng”/ Stage Ground level Prop  Factor Moment Toe wall Direction
L No.  Act. Pass. Elev. of equilib. elev. Penetr of
0 0 i Safety at elev. —ation fai lure
7 9.75 1.10 More than one prop. No FoS calc.
10 -0 BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall
Analysis options
Elev. Elew. Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.
20 -20 Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:
30 -30 Modulus factors - Left side = 1.06
-100.0 0 1000 Right side = 1.02
Shear farce [kM/m wn)
Rigid boundaries: Left side 30.00 from wall Rough boundary
Right side 30.00 from wall Rough boundary
. Lower rigid boundary at elevation -30.00 Rough boundary
Stage Mo.5 Apply water pressure profile no.2
Node Y Nett Wall Wall Shear Bending Prop
Active pressure (kN/m2) Mett pressure [kN/m2) no. coord pressure disp. rotation force  moment forces
1000 0 1000 1000 0 1000 KkN/m2 m rad. KkN/m KN .m/m KN/m
AP limits 1 9.75 0.00 0.012 -1.33E-03 0.0 -0.0
2 9.35 32.00 0.012 -1.33E-03 6.4 0.3
7.88 0.012 -1.33E-03 6.4 0.3
3 9.25 4.05 0.012 -1.33E-03 7.0 0.9 -40.9
0 I 0 4.05 0.012 -1.33E-03  -33.9 0.9
] 4 8.75 6.88 0.013 -1.28E-03 -31.1 -15.2
N 5  8.25 10.03 0.013 -1.10E-03  -26.9 -29.7
P 6 7.75 13.03 0.014 -8.35E-04 -21.1 -41.4
10 e 10 7 7.30 15.76 0.014 -5.20E-04  -14.7 -49.5
i ] 8 6.85 18.39 0.014 -1.59E-04 -7.0 -54.4
Elev. { | Elev. 12.02 0.014 -1.59E-04 -7.0 -54.4
! ! 9  6.58 13.57 0.014  7.45E-05 -3.5 -55.9
20 ! | 20 10 6.30  15.11  0.014 3.12E-04 0.5  -56.3
i ! 11 6.03 16.64 0.014 5_49E-04 4.9 -55.6
! 3 12 5.75 18.16 0.014 7.81E-04 9.6 -53.6
| ] 1.28 0.014 7.81E-04 9.6 -53.6
a0 ! b a0 13 5.38 1.52 0.014  1.08E-03 10.2 -50.1
om0 5 1000 14 5.00 1.76 0.013  1.36E-03 10.8 -46.4
Passive pressure [kN/m2) 15 4.50 2.08 0.012  1.69E-03 11.7 -40.8
16 4.00 2.40 0.012 1.98E-03 12.9 -34.5
17 3.50 4.47 0.010 2_.22E-03 14.6 -27.7
18 3.00 7.13 0.009 2_40E-03 17.5 -19.7
19 2.63 9.12 0.008 2_50E-03 20.5 -12.6
20 2.25 11.11 0.007 2_55E-03 24.3 -4.1
3.53 0.007 2_55E-03 24.3 -4.1
21 1.85 3.95 0.006 2_54E-03 25.8 5.8 0.0
22 1.48 4.50 0.005 2_48E-03 27.4 15.7
23 1.10 5.01 0.005 2_36E-03 29.2 26.3
3.52 0.005 2_36E-03 29.2 26.3
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Run ID. Whenuapai-PumpStation-Section_1lv4dat | Sheet No.

Whenuapai pump station | Date: 4-05-2022

Section 1 - wet well - sheet pile STU1800 (Vv5) | Checked :
(continued)

Stage No.7  Fill to elevation 1.10 on RIGHT side with soil type 6

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
24 0.95 2.25 0.004  2.29E-03 29.6 30.7
25 0.85 20.25 0.004  2.24E-03 30.7 33.7
-605.38 0.004  2.24E-03 30.7 33.7
26 0.60 -179.12 0.003  2.13E-03 -67.3 22.5
27 0.35 478.44 0.003  2.09E-03 -29.9 0.0
28 0.22 0.05 0.003 0 0.0 0.0
29 -0.89 0.00 0.002 0 0.0 0.0
30 -2.00 0.08 0.002 0 0.1 0.0
31  -4.00 0.04 0.001 0 0.2 0.0
32 -6.00 0.05 0.001 0 0.3 0.0
33 -8.00 0.04 0.001 0 0.4 0.0
34 -10.00 0.04 0.001 0 0.5 0.0
35 -12.00 0.03 0.001 0 0.5 0.0
36 -14.00 0.02 0.001 0 0.6 0.0
37 -16.00 0.01 0.001 0 0.6 0.0
38 -18.00 0.00 0.001 0 0.6 0.0
39 -20.00 -0.00 0.001 0 0.6 0.0
40 -22.00 -0.01 0.000 0 0.6 0.0
41 -24.00 -0.01 0.000 0 0.6 0.0
42 -26.00 -0.01 0.000 0 0.6 0.0
43 -28.00 -0.01 0.000 0 0.5 0.0
44 -30.00 -0.52 0.000 0 -0.0 0.0
At elev. 9.25 Prop force = 40.9 kN/m run
At elev. 1.85 The prop is slack
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN and TAYLOR GROUP LTD. | Sheet No. Pump station
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050 Wet wells
Licensed from GEOSOLVE | Made by : op
Data filename/Run 1D: Whenuapai-PumpStation-Section_lv4dat |
Whenuapai pump station | Date: 4-05-2022
Section 1 - wet well - sheet pile STU1800 (Vv5) | Checked :
Units: kN,m
Stage Mo.7 Fill to elev. 1.100n RIGHT side
Bending moment [kM.m/m run) Digplacement (m)
100.0 1] -100.0 -0.02000 0.02000
ST —— ]
] -
- ;_{ At GL
1] 0
-0 -0
Elew. Elew.
=20 =20
30 -30
-100.0 ] 1000
Shear farce [kM/m wn)
Stage Mo.7 Fill to elev. 1.100n RIGHT side
Active pressure (kM/m2] MHett pregeure (kMAm2)
1000 1] -1000 1000 1] -1000
AP lirnits
1] i 0
T
!
!
!
-0 f -0
Elew. f Elew.
|
=20 A =20
|
!
!
an { an
-1000 1000

Pazzive pressure (KN /m2)


Omm Prachankhet
Text Box
Pump station
Wet wells


TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Whenuapai pump station
Section 1 - wet well - sheet pile STU1800 (Vv5)

|
I
Data filename/Run 1D: Whenuapai-PumpStation-Section_lv4dat |
|
|

Units: kN,m

Stage No. 8 Apply water pressure profile no.1

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe Toe elev. for

elev. = 0.35 FoS = 1.500
Stage Ground level Prop Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation

8 9.75 1.10 More than one prop. No FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.06

Right side = 1.02

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m kN/m

1 9.75 0.00 0.012 -1.85E-03 0.0 -0.0
2 9.35 37.72 0.013 -1.85E-03 7.5 0.3
9.02 0.013 -1.85E-03 7.5 0.3

3 9.25 4.30 0.013 -1.85E-03 8.2 1.1 -48.0
4.30 0.013 -1.85E-03 -39.7 1.1
4 8.75 7.08 0.014 -1.79E-03 -36.9 -18.0
5 8.25 10.87 0.015 -1.58E-03 -32.4 -35.3
6 7.75 14.29 0.016 -1.26E-03 -26.1 -49.6
7 7.30 17.20 0.016 -8.80E-04 -19.0 -59.9
8 6.85 20.02 0.016 -4.41E-04 -10.7 -66.6
13.71 0.016 -4.41E-04 -10.7 -66.6
9 6.58 15.38 0.017 -1.54E-04 -6.7 -69.0
10 6.30 17.03 0.017  1.41E-04 -2.2 -70.3
11 6.03 18.68 0.016  4.39E-04 2.7 -70.2
12 5.75 20.31 0.016  7.34E-04 8.1 -68.7
4.34 0.016  7.34E-04 8.1 -68.7
13 5.38 4.80 0.016  1.12E-03 9.8 -65.6
14 5.00 5.27 0.015  1.49E-03 11.7 -61.8
15 4.50 5.89 0.015  1.94E-03 14.5 -55.3
16 4.00 6.51 0.013  2.33E-03 17.6 -47.2
17 3.50 7.83 0.012  2.66E-03 21.1 -37.5
18 3.00 10.71 0.011  2.90E-03 25.8 -25.8
19 2.63 12.87 0.010  3.02E-03 30.2 -15.4
20 2.25 15.04 0.009 3.08E-03 35.4 -3.0
8.67 0.009 3.08E-03 35.4 -3.0

21 1.85 9.17 0.007  3.05E-03 39.0 11.8 -6.5
9.17 0.007  3.05E-03 32.5 11.8
22 1.48 9.63 0.006  2.94E-03 36.1 24.5
23 1.10 10.10 0.005 2.76E-03 39.8 38.7
-243.71 0.005 2.76E-03 39.8 38.7

Run ID. Whenuapai-PumpStation-Section_1lv4dat | Sheet No.
Whenuapai pump station | Date: 4-05-2022
Section 1 - wet well - sheet pile STU1800 (Vv5) | Checked :
(continued)
Stage No.8 Apply water pressure profile no.1
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
24 0.95 -66.96 0.005 2.67E-03 16.5 42.0
25 0.85 -6.66 0.004  2.60E-03 12.8 43.3
-624.93 0.004 2.60E-03 12.8 43.3
26 0.60 -168.39 0.004  2.47E-03 -86.4 26.9
27 0.35 572.78 0.003  2.42E-03 -35.8 0.0
28 0.22 0.10 0.003 0 -0.0 0.0
29 -0.89 0.00 0.003 0 0.0 0.0
30 -2.00 0.08 0.002 0 0.1 0.0
31 -4.00 0.04 0.002 0 0.2 0.0
32 -6.00 0.05 0.001 0 0.3 0.0
33 -8.00 0.04 0.001 0 0.4 0.0
34 -10.00 0.04 0.001 0 0.5 0.0
35 -12.00 0.03 0.001 0 0.5 0.0
36 -14.00 0.02 0.001 0 0.6 0.0
37 -16.00 0.01 0.001 0 0.6 0.0
38 -18.00 0.00 0.001 0 0.6 0.0
39 -20.00 -0.00 0.001 0 0.6 0.0
40 -22.00 -0.01 0.000 0 0.6 0.0
41 -24.00 -0.01 0.000 0 0.6 0.0
42 -26.00 -0.01 0.000 0 0.6 0.0
43 -28.00 -0.01 0.000 0 0.5 0.0
44 -30.00 -0.52 0.000 0 -0.0 0.0
At elev. 9.25 Prop force = 48.0 kN/m run
At elev. 1.85 Prop force = 6.5 kN/m run
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Pump station
Wet wells
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-PumpStation-Section_1lv4dat

Whenuapai pump station

Section 1 - wet well - sheet pile STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo 8 Apply water pressure profile no.1

Bending moment [kM.m/m run)

Digplacement (m)
0

100.0 0 -100.0 -0.02000 0.02000
:;;"**=hhuh::>
______ i %(:; -~
1] 1]
10 -0
Elew. Elew.
20 -20
-0 a0
-100.0 a 1000
Shear farce [kM/m wn)
Stage Mo 8 Apply water pressure profile no.1
Active pressure (kM/m2] MHett pregeure (kMAm2)
1000 0 -1000 1000 1] 1000
AP lirnits
0 A 0
ri
1
IR
[
10 t ¥ 10
! y
i \
Elew. { | Elew.
! )
.20 j 3 -20
! )
i !
! )
an { ; an
-1000 a 1000

Pazzive pressure (KN /m2)

TONKIN and TAYLOR GROUP LTD.

Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Data filename/Run 1D: Whenuapai-PumpStation-Section_1lv4dat
Whenuapai pump station

Section 1 - wet well - sheet pile STU1800 (Vv5)

Date: 4-05-2022
Checked :

Units:
Summary of results

KN, m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil strength

FoS for toe

Toe elev. for

elev. = 0.35 FoS = 1.500
Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. —ation failure
1 9.75 9.75 Cant. Conditions not suitable for FoS calc.
2 9.75 8.25 Cant. 4.356 1.28 5.48 2.77 L to R
3 9.75 8.25 No analysis at this stage
4 9.75 0.85 9.25 2.473 n/a 0.77 0.08 L to R
5 9.75 0.85 9.25 1.980 n/a 0.64 0.21 L to R
6 9.75 0.85 No analysis at this stage
All

remaining stages have more than one prop - FoS calculation n/a

Pump station
Wet wells
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TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Whenuapai pump station
Section 1 - wet well - sheet pile STU1800 (Vv5)

|
I
Data filename/Run 1D: Whenuapai-PumpStation-Section_lv4dat |
|
|

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Summary of results

Units: kN,m

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model .

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.06
Right side = 1.02

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries:

Bending moment, shear force and displacement envelopes

Rough boundary
Rough boundary
Rough boundary

Shear force
maximum  minimum

Node Y Displacement Bending moment
no. coord maximum  minimum maximum  minimum
m m kN.m/m KkN.m/m

1 9.75 0.012 0.000 0.0 -0.0
2 9.35 0.013 0.000 0.3 0.0
3 9.25 0.013 0.000 1.1 -0.1
4 8.75 0.014 0.000 1.2 -18.0
5 8.25 0.015 0.000 3.7 -35.3
6 7.75 0.016 0.000 8.0 -49.6
7 7.30 0.016 0.000 11.7 -59.9
8 6.85 0.016 0.000 16.2 -66.6
9 6.58 0.017 0.000 18.9 -69.0
10 6.30 0.017 0.000 21.2 -70.3
11 6.03 0.016 0.000 23.5 -70.2
12 5.75 0.016 0.000 26.2 -68.7
13 5.38 0.016 0.000 26.6 -65.6
14 5.00 0.015 0.000 23.0 -61.8
15 4.50 0.015 0.000 16.4 -55.3
16 4.00 0.013 0.000 10.3 -47.2
17 3.50 0.012 0.000 5.8 -37.5
18 3.00 0.011 0.000 3.5 -25.8
19 2.63 0.010 0.000 3.7 -15.4
20 2.25 0.009 0.000 7.1 -4.1
21 1.85 0.007 0.000 11.8 0.0
22 1.48 0.006 0.000 24.5 0.0
23 1.10 0.005 0.000 38.7 0.0
24 0.95 0.005 0.000 42.0 0.0
25 0.85 0.004 0.000 43.3 0.0
26 0.60 0.004 0.000 26.9 0.0
27 0.35 0.003 0.000 0.0 0.0
28 0.22 0.003 0.000 0.0 0.0
29 -0.89 0.003 0.000 0.0 0.0
30 -2.00 0.002 0.000 0.0 0.0
31  -4.00 0.002 0.000 0.0 0.0
32 -6.00 0.001 0.000 0.0 0.0
33 -8.00 0.001 0.000 0.0 0.0
34 -10.00 0.001 0.000 0.0 0.0
35 -12.00 0.001 0.000 0.0 0.0
36 -14.00 0.001 0.000 0.0 0.0
37 -16.00 0.001 0.000 0.0 0.0
38 -18.00 0.001 0.000 0.0 0.0
39 -20.00 0.001 0.000 0.0 0.0

KN/m KN/m

0.0
-1.4
-39.7
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Run ID. Whenuapai-PumpStation-Section_1lv4dat
Whenuapai pump station
Section 1 - wet well - sheet pile STU1800 (Vv5)

| Sheet No.
| Date: 4-05-2022
| Checked :

Bending moment, shear force and displacement envelopes

Shear force

maximum  minimum

Node Y Displacement Bending moment
no. coord maximum  minimum maximum  minimum

m m kN.m/m kN.m/m
40 -22.00 0.001 0.000 0.0 0.0
41 -24.00 0.000 0.000 0.0 0.0
42 -26.00 0.000 0.000 0.0 0.0
43 -28.00 0.000 0.000 0.0 0.0
44 -30.00 0.000 0.000 0.0 0.0

Maximum and minimum bending moment and shear force at

KN/m KN/m

[ejeNoNoNa]
[N NN Nel

each stage

Pump station
Wet wells

Stage ------—-—- Bending moment --——-——--  —————————— Shear force ---——---—-
no. maximum elev. minimum  elev. maximum elev. minimum  elev.
KkN.m/m KkN._m/m KN/m KN/m

1 3.1 5.38 -2.0 7.75 3.7 5.75 -1.7 8.75
2 26.6 5.38 0.0 9.75 11.1 6.85 -12.7 4.50
3 No calculation at this stage
4 22.0 0.85 -35.9 6.85 12.0 0.85 -44.1 0.60
5 33.6 0.85 -56.3 6.30 30.9 0.85 -67.1 0.60
6 No calculation at this stage
7 33.7 0.85 -56.3 6.30 30.7 0.85 -67.3 0.60
8 43.3 0.85 -70.3 6.30 39.8 1.10 -86.4 0.60
Maximum and minimum displacement at each stage
Stage —-------—- Displacement —-—-———-——-
no. maximum elev. minimum elev. Stage description

m m

at elev. 9.75
on RIGHT side
elev. 9.25
on RIGHT side
profile no.2
elev. 1.85

profile no.1

1 0.001 9.75 0.000 9.75 Apply surcharge no.1
2 0.007 9.75 0.000 9.75 Excav. to elev. 8.25
3 No calculation at this stage Install prop no.1 at
4 0.011 7.75 0.000 9.75 Excav. to elev. 0.85
5 0.014 6.58 0.000 9.75 Apply water pressure
6 No calculation at this stage Install prop no.2 at
7 0.014 6.58 0.000 9.75 Fill to elev. 1.10 on RIGHT side
8 0.017 6.30 0.000 9.75 Apply water pressure
Prop forces at each stage (horizontal components)
Stage -- Anchor no. 1 ---  -- Anchor no. 2 --—-
no. at elev. 9.25 at elev. 1.85
kN/m run KkN/prop kN/m run KkN/prop
4 29.38 117.54 -—- -—-
5 40.88 163.50 -—- -—-
7 40.85 163.42 slack slack
8 47.95 191.80 6.46 25.84
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TONKIN and TAYLOR GROUP LTD. | Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 | Job No. 1013050
Licensed from GEOSOLVE | Made by : op
Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat |
Whenuapai pump station | Date: 4-05-2022
Section 2 - emergency storage tanks - STU1800 (Vv5) | Checked :
Units: kN,m
INPUT DATA
SOIL PROFILE
Stratum  Elevation of  -——-————————— Soil types -———————————————
no. top of stratum Left side Right side
R 1 Engineered hardfill 1 Engineered hardfill
2 9.60 2 Tauranga Group soils 2 Tauranga Group soils
3 7.50 3 ECBF residual soils 3 ECBF residual soils
4 6.00 4 ECBF Weathered rock 4 ECBF Weathered rock
5 2.50 5 ECBF UW rock 5 ECBF UW rock
SOIL PROPERTIES
Bulk Young®s At rest Consol Active Passive
-- Soil type -- density Modulus coeff. state. limit limit Cohesion
No. Description kN/m3 Eh,kN/m2 Ko NC/0C Ka Kp KkN/m2
(Datum elev.) (dEh/dy ) (dKo/dy) ( Nu ) ( Kac ) ( Kpc ) ( dc/dy )
1 Engineered 20.00 50000 0.254 C 0.189 7.061
hardfill (0.300) (0.000) ( 0.000)
2 Tauranga 17.00 10000 0.531 oc 0.320 3.485 1.000d
Group soils (0.350) (1-278) ( 4.674)
3 ECBF resid- 18.00 20000 0.500 oc 0.294 3.878 5.000d
ual soils (0.350) (1-222) ( 4.985)
4 ECBF Weath- 21.00 85000 0.426 oc 0.237 5.153 25.00d
ered rock (0.350) (1-089) ( 5.931)
5 ECBF UW 22.00 400000 0.357 oc 0.189 7.061 100.0d
rock (0.250) (0.966) ( 7.223)
6 Concrete 24.00 500000 0.000 oc 1.000 1.000 500.0u
(0.490) (0.851) ( 2.233)
Additional soil parameters associated with Ka and Kp
--- parameters for Ka --- --- parameters for Kp ---
Soil Wall Back- Soil Wall Back-
——————— Soil type ------—- friction adhesion Ffill friction adhesion fill
No. Description angle coeff. angle angle coeff. angle
1 Engineered hardfill 40.00 0.434 0.00 40.00 0.280 0.00
2 Tauranga Group soils 28.00 0.469 0.00 28.00 0.306 0.00
3 ECBF residual soils 30.00 0.464 0.00 30.00 0.302 0.00
4 ECBF Weathered rock 35.00 0.450 0.00 35.00 0.292 0.00
5 ECBF UW rock 40.00 0.434 0.00 40.00 0.280 0.00
6 Concrete 0.00 -0.736 0.00 0.00 0.265 0.00

GROUND WATER CONDITIONS
Density of water = 9.810 kN/m3
Left side Right side
Initial water table elevation 7.75 7.75

Automatic water pressure balancing at toe of wall : Yes

Water Left side Right side
press. -— -— -—
profile Point Elev. Piezo Water Point Elev. Piezo Water
no. no. elev. press. no. elev. press.
m m kN/m2 m m kN/m2
1 1 9.25 9.25 0.0 1 3.45 3.45 0.0
2 1 7.75 7.75 0.0 1 3.45 3.45 0.0

WALL PROPERTIES Pump station

Type of structure = Fully Embedded Wall
Elevation of toe of wall StOfage tanks

Maximum finite element length = 0.40 m
Youngs modulus of wall E = 2_.0000E+08 kN/m2
Moment of inertia of wall 1 = 3.2400E-04 m4/m run
(Sumitomo SX18) E.1 64800 kN.m2/m run
Yield Moment of wall = Not defined

STRUTS and ANCHORS

Cross- Inclin Pre- Strut Allow
Prop Prop section  Youngs Free -ation stress or tension
no. Elev. spacing area modulus length (degs) /prop Anchor ?  L/R
m sq.-m KkN/m2 m kN

1 9.50 4.00 0.001257 2.100E+08 11.00 0.00 0 Anchor n/a R
2 4.60 4.00 0.001257 2.100E+08 11.00 0.00 0 Anchor n/a R
SURCHARGE LOADS
Surch Distance Length Width Surcharge Equiv. Partial
-arge from parallel perpend. ----—- kN/m2 ----- soil factor/
no. Elev. wall to wall to wall Near edge Far edge type Category

1 10.00 0.50(L) 25.00 3.50 15.00 = N/A N/A

Note: L = Left side, R = Right side

CONSTRUCTION STAGES
Construction Stage description
stage no. e e e - -
Apply surcharge no.1 at elevation 10.00
Excavate to elevation 8.50 on RIGHT side
Install strut or anchor no.1l at elevation 9.50
Apply water pressure profile no.2
Excavate to elevation 3.60 on RIGHT side
Install strut or anchor no.2 at elevation 4.60
Fill to elevation 3.70 on RIGHT side with soil type 6
Apply water pressure profile no.1

O~NOOA_WNE

FACTORS OF SAFETY and ANALYSIS OPTIONS

Stability analysis:
Method of analysis - Strength Factor method
Factor on soil strength for calculating wall depth = 1.50

Parameters for undrained strata:
Minimum equivalent fluid density

kN/m3
Maximum depth of water filled tension crack m

non
owm
o o
o o

Bending moment and displacement calculation:
Method - 2-D Ffinite element model

Open Tension Crack analysis? - No

Active limit arching modelled? - No
Non-linear Modulus Parameter (L) = 6.900 m

Boundary conditions:
Length of wall (normal to plane of analysis) = 20.00 m

Width of excavation on Left side of wall
Width of excavation on Right side of wall 20.00 m

Distance to rigid boundary on Left side = 30.00 m
Distance to rigid boundary on Right side = 30.00 m
Elevation of rigid lower boundary = -30.00

Lower rigid boundary at elevation -30.00 - Rough
Rigid boundary on Left side - Rough
Rigid boundary on Right side - Rough
Wall 7/ soil interface - Smooth
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OUTPUT OPTIONS

*ONOUODAWNE

Program WALLAP - Copyright (C) 2020 by DL Borin,
150 St. Alphonsus Road, London SW4 7BW, UK

Apply surcharge no.1
Excav. to elev. 8.50
Install prop no.1l at
Apply water pressure
Excav. to elev. 3.60
Install prop no.2 at

at elev. 10.00
on RIGHT side
elev. 9.50
profile no.2
on RIGHT side
elev. 4.60

Fill to elev. 3.70 on RIGHT side

Apply water pressure
Summary output

profile no.1

Displacement
Bending mom.
Shear force

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Output options —-----——

Active, Graph.
Passive output

pressures
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes Yes

- Yes

distributed by GEOSOLVE
www. geosolve.co.uk

TONKIN and TAYLOR GROUP LTD. |
Program: WALLAP Version 6.07 Revision A55.B74.R58 1

Licensed from GEOSOLVE 1
Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat |
Whenuapai pump station 1
Section 2 - emergency storage tanks - STU1800 (Vv5) 1

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units:
Stage No. 1 Apply surcharge no.1 at elevation 10.00

KN, m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil strength

FoS for toe

Toe elev. for

elev. = 3.10 FoS = 1.500
Stage Ground level Prop Factor Moment Toe Wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. -ation failure

1 10.00 10.00 Cant. Conditions not suitable for FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model .

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.03
Right side = 1.03

Pump station
Storage tanks

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries:

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
KkN/m2 m rad. kN/m kN.m/m KN/m
1 10.00 0.00 0.001  8.78E-05 0.0 0.0
2 9.60 -6.95 0.001  8.78E-05 -1.4 0.0
-1.75 0.001 8.78E-05 -1.4 0.0
3 9.50 -1.38 0.001  8.79E-05 -1.5 -0.1
4 9.25 -0.16 0.001  8.91E-05 -1.7 -0.5
5 8.88 1.14 0.001  9.41E-05 -1.6 -1.2
6 8.50 1.95 0.001  1.02E-04 -1.0 -1.7
7 8.13 2.46 0.001 1.12E-04 -0.1 -1.9
8 7.75 2.77 0.001  1.23E-04 0.8 -1.8
9 7.50 2.94 0.001  1.29E-04 1.5 -1.5
0.38 0.001  1.29E-04 1.5 -1.5
10 7.15 0.85 0.001  1.35E-04 1.8 -0.9
11 6.80 1.43 0.000 1.38E-04 2.2 -0.2
12 6.40 1.94 0.000 1.37E-04 2.8 0.7
13 6.00 2.02 0.000 1.28E-04 3.6 2.0
-8.68 0.000 1.28E-04 3.6 2.0
14 5.60 -5.33 0.000 1.13E-04 0.8 2.8
15 5.20 -2.61 0.000 9.69E-05 -0.8 2.7
16 4.90 -1.14 0.000 8.53E-05 -1.3 2.3
17 4.60 -0.38 0.000 7.56E-05 -1.6 1.9
18 4.38 0.11 0.000 6.97E-05 -1.6 1.5
19 4.15 0.41 0.000 6.51E-05 -1.5 1.2
20 3.93 0.67 0.000 6.17E-05 -1.4 0.8
21 3.70 0.84 0.000 5.93E-05 -1.2 0.5
22 3.60 1.05 0.000 5.86E-05 -1.1 0.4
23 3.45 1.54 0.000 5.79E-05 -0.9 0.2
24 3.10 3.03 0.000 5.72E-05 -0.2 -0.0
25 3.00 0.05 0.000 0 0.0 0.0
26 2.50 3.09 0.000 0 0.8 0.0
-1.17 0.000 0 0.8 0.0
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Run ID. Whenuapai-PumpStation-Section_2v4dat

Whenuapai pump station

| sh

| Date: 4-05-2022

eet No.

Section 2 - emergency storage tanks - STU1800 (Vv5) | Checked :
(continued)
Stage No.1  Apply surcharge no.1 at elevation 10.00
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
27 1.25 -0.01 0.000 0 0.1 0.0
28 0.00 0.01 0.000 0 0.1 0.0
29 -1.60 -0.01 0.000 0 0.1 0.0
30 -3.20 -0.01 0.000 0 0.1 0.0
31 -4.80 -0.01 0.000 0 0.0 0.0
32 -6.40 -0.00 0.000 0 0.0 0.0
33 -8.00 -0.00 0.000 0 0.0 0.0
34 -9.60 -0.00 0.000 0 0.0 0.0
35 -11.20 -0.00 0.000 0 0.0 0.0
36 -12.80 -0.00 0.000 0 0.0 0.0
37 -14.40 -0.00 0.000 0 0.0 0.0
38 -16.00 -0.00 0.000 0 0.0 0.0
39 -17.60 -0.00 0.000 0 0.0 0.0
40 -19.20 -0.00 0.000 0 0.0 0.0
41 -20.80 -0.00 0.000 0 0.0 0.0
42 -22.40 -0.00 0.000 0 0.0 0.0
43 -24.00 -0.00 0.000 0 0.0 0.0
44 -25.60 -0.00 0.000 0 0.0 0.0
45 -27.20 -0.00 0.000 0 0.0 0.0
46 -28.60 -0.00 0.000 0 0.0 0.0
47 -30.00 -0.01 0.000 0 0.0 0.0
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Whenuapai pump station
Section 2 - emergency storage tanks - STU1800 (V5)

|
I
Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat |
|
|

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo.1 Apply surcharge no 1 at eley. 10.00

Bending moment [kM.m/m run)
I

Dizplacement [m)
I

Pump station
Storage tanks

4.000 4.000 -1.0E-03 00071000
10 L 10
i—jﬁ ______ i e L
e - /
0 F 0
10 -0
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20 -20
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Stage Mo.1 Apply surcharge no 1 at eley. 10.00
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TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58

Whenuapai pump station

|
I
Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat |
|
|

Licensed from GEOSOLVE

Section 2 - emergency storage tanks - STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 2 Excavate

to elevation 8.50 on RIGHT side

Units: kN,m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

Stage Ground level
No. Act. Pass.

2 10.00 8.50

FoS for toe Toe elev. for
elev. = 3.10 FoS = 1.500
Prop Factor Moment Toe Wall Direction
Elev. of equilib. elev. Penetr of
Safety at elev. -ation
Cant. 2.978 3.80 6.02 2.48 L to R

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options

Length of wall perpendicular to section = 20.00m

2-D finite element model .

Active limit arching no

t modelled.

Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No

All soil moduli were

factored to take account of

3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.03

Rigid boundaries:

Right side = 1.03

Left side 30.00 from wall
Right side 30.00 from wall

Lower rigid boundary at elevation -30.00

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces

kN/m2 m rad. kN/m kN.m/m kN/m
1 10.00 0.00 0.006  1.30E-03 0.0 0.0
2 9.60 1.85 0.006  1.30E-03 0.4 0.3
3 9.50 2.70 0.006  1.30E-03 0.6 0.3
4 9.25 4.77 0.005 1.30E-03 1.5 0.6
5 8.88 7.58 0.005 1.30E-03 3.8 1.6
6 8.50 10.23 0.004  1.28E-03 7.2 3.7
5.55 0.004  1.28E-03 7.2 3.7
7 8.13 0.05 0.004  1.25E-03 8.2 6.8
8 7.75 3.02 0.003  1.20E-03 8.8 9.9
9 7.50 4.53 0.003  1.16E-03 9.8 12.2
-10.82 0.003  1.16E-03 9.8 12.2
10 7.15 -5.53 0.003  1.09E-03 6.9 14.9
11 6.80 0.24 0.002  1.00E-03 6.0 17.0
12 6.40 4.95 0.002  8.93E-04 7.0 19.4
13 6.00 4.85 0.002  7.63E-04 9.0 22.6
-41.82 0.002  7.63E-04 9.0 22.6
14 5.60 -23.66 0.001  6.23E-04 -4.1 22.8
15 5.20 -8.34 0.001  4.94E-04 -10.5 19.3
16 4.90 -1.15 0.001  4.13E-04 -12.0 15.7
17 4.60 2.17 0.001  3.48E-04 -11.8 12.1
18 4.38 3.95 0.001  3.11E-04 -11.1 9.5
19 4.15 4.98 0.001  2.82E-04 -10.1 7.1
20 3.93 5.78 0.001 2.61E-04 -8.9 4.9
21 3.70 6.44 0.001  2.47E-04 -7.5 3.1
22 3.60 7.07 0.001  2.43E-04 -6.9 2.3
23 3.45 9.32 0.001  2.39E-04 -5.6 1.4
24 3.10 17.74 0.001 2.35E-04 -0.9 -0.0
25 3.00 0.06 0.001 0 0.0 0.0
26 2.50 14.48 0.000 0 3.6 0.0
-5.71 0.000 0 3.6 0.0

Run ID. Whenuapai-PumpStation-Section_2v4dat
Whenuapai pump station

| sh

| Date: 4-05-2022

eet No.

Pump station
Storage tanks

Section 2 - emergency storage tanks - STU1800 (Vv5) | Checked :
(continued)
Stage No.2  Excavate to elevation 8.50 on RIGHT side
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
27 1.25 -0.00 0.000 0 0.1 0.0
28 0.00 0.03 0.000 0 0.1 0.0
29 -1.60 -0.00 0.000 0 0.1 0.0
30 -3.20 -0.00 0.000 0 0.1 0.0
31 -4.80 -0.00 0.000 0 0.1 0.0
32 -6.40 -0.00 0.000 0 0.1 0.0
33 -8.00 -0.00 0.000 0 0.1 0.0
34 -9.60 -0.00 0.000 0 0.1 0.0
35 -11.20 -0.00 0.000 0 0.1 0.0
36 -12.80 -0.00 0.000 0 0.1 0.0
37 -14.40 -0.00 0.000 0 0.1 0.0
38 -16.00 -0.00 0.000 0 0.1 0.0
39 -17.60 -0.00 0.000 0 0.1 0.0
40 -19.20 -0.00 0.000 0 0.1 0.0
41 -20.80 -0.00 0.000 0 0.1 0.0
42 -22.40 -0.00 0.000 0 0.1 0.0
43 -24.00 -0.00 0.000 0 0.1 0.0
44 -25.60 -0.00 0.000 0 0.1 0.0
45 -27.20 -0.01 0.000 0 0.0 0.0
46 -28.60 -0.00 0.000 0 0.0 0.0
47 -30.00 -0.05 0.000 0 0.0 0.0
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat

Whenuapai pump station

Section 2 - emergency storage tanks - STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo.2 Excav. to elev. 850 on RIGHT side

Bending moment [kM.m/m run)

Dizplacement [m)
I

40.00 I -40,00 -0.00000 0.01000
10 —— 10 ;
/_ — _.3 ﬂ T
o
o i
10 -0
Elew. Elew.
20 -20
-30 -30
-20.00 0 20.00
Shear farce [kM/m wn)
Stage Mo.2 Excav. to elev. 850 on RIGHT side
Active pressure (kN/m2] Mett pressure (kM /mZ2)
1000 i -1000 100.0 I -100.0
10 7] asP lmis 10 gL
ltotal stress) T
B SO v
o i
10 H - -0
i Y
Elew. i i Elew.
i )
[ Y
20 ; 1 -20
i Y
i i
i i
i y
-30 f ' -30
-1000 0 1000

Pazzive pressure (KN /m2)

TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Whenuapai pump station
Section 2 - emergency storage tanks - STU1800 (V5)

|
I
Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat |
|
|

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 4  Apply water pressure profile no.2

Units: kN,m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil strength

FoS for toe

Toe elev. for

elev. = 3.10 FoS = 1.500

Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr
Safety -ation
4 10.00 8.50 9.50 9.158 n/a 7.52 0.98

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model .

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No
All soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.03
Right side = 1.03

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries:

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
KkN/m2 m rad. kN/m kN.m/m KN/m

1 10.00 0.00 0.006  1.29E-03 0.0 0.0
2 9.60 1.94 0.006  1.29E-03 0.4 0.3
1.87 0.006  1.29E-03 0.4 0.3

3 9.50 2.70 0.006  1.29E-03 0.6 0.3 -0.1
2.70 0.006  1.29E-03 0.5 0.3
4 9.25 4.77 0.005  1.29E-03 1.4 0.5
5 8.88 7.58 0.005  1.28E-03 3.7 1.5
6 8.50 10.18 0.004  1.27E-03 7.1 3.5
5.56 0.004  1.27E-03 7.1 3.5
7 8.13 0.00 0.004  1.24E-03 8.1 6.6
8 7.75 2.93 0.004  1.19E-03 8.6 9.6
9 7.50 4.58 0.003  1.15E-03 9.6 1.9
-10.87 0.003  1.15E-03 9.6 1.9
10 7.15 -5.44 0.003  1.08E-03 6.7 14.6
11 6.80 0.48 0.002  1.00E-03 5.9 16.6
12 6.40 5.39 0.002  8.92E-04 7.0 19.0
13 6.00 5.58 0.002  7.64E-04 9.2 22.2
-42.32 0.002  7.64E-04 9.2 22.2
14 5.60 -24.06 0.001  6.26E-04 -4.0 22.5
15 5.20 -8.59 0.001  4.98E-04 -10.6 19.0
16 4.90 -1.25 0.001  4.18E-04 -12.1 15.4
17 4.60 2.25 0.001  3.55E-04 -11.9 11.8
18 4.38 4.20 0.001  3.19E-04 -11.2 9.1
19 4.15 5.40 0.001  2.91E-04 -10.1 6.7
20 3.93 6.40 0.001  2.72E-04 -8.8 4.6
21 3.70 7.26 0.001  2.59E-04 -7.2 2.8
22 3.60 8.02 0.001  2.55E-04 -6.5 2.1
23 3.45 10.25 0.001  2.51E-04 -5.1 1.2
24 3.10 14.71 0.001  2.48E-04 -0.7 -0.0

Pump station
Storage tanks
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Run ID. Whenuapai-PumpStation-Section_2v4dat
Whenuapai pump station

| sh

| Date: 4-05-2022

eet No.

Section 2 - emergency storage tanks - STU1800 (Vv5) | Checked :
(continued)
Stage No.4  Apply water pressure profile no.2
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
25 3.00 0.06 0.001 0 0.0 0.0
26 2.50 14.48 0.000 0 3.6 0.0
-5.71 0.000 0 3.6 0.0
27 1.25 -0.00 0.000 0 0.1 0.0
28 0.00 0.03 0.000 0 0.1 0.0
29 -1.60 -0.00 0.000 0 0.1 0.0
30 -3.20 -0.00 0.000 0 0.1 0.0
31 -4.80 -0.00 0.000 0 0.1 0.0
32 -6.40 -0.00 0.000 0 0.1 0.0
33 -8.00 -0.00 0.000 0 0.1 0.0
34 -9.60 -0.00 0.000 0 0.1 0.0
35 -11.20 -0.00 0.000 0 0.1 0.0
36 -12.80 -0.00 0.000 0 0.1 0.0
37 -14.40 -0.00 0.000 0 0.1 0.0
38 -16.00 -0.00 0.000 0 0.1 0.0
39 -17.60 -0.00 0.000 0 0.1 0.0
40 -19.20 -0.00 0.000 0 0.1 0.0
41 -20.80 -0.00 0.000 0 0.1 0.0
42 -22.40 -0.00 0.000 0 0.1 0.0
43 -24.00 -0.00 0.000 0 0.1 0.0
44 -25.60 -0.00 0.000 0 0.1 0.0
45 -27.20 -0.01 0.000 0 0.0 0.0
46 -28.60 -0.00 0.000 0 0.0 0.0
47 -30.00 -0.05 0.000 0 0.0 0.0
At elev. 9.50 Prop force = 0.1 kN/m run
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side .
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

and TAYLOR GROUP LTD.

Whenuapai pump station
Section 2 - emergency storage tanks - STU1800 (V5)

|
I
Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat |
|
|

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo.d Apply water pressure profile no.2

Bending moment [kM.m/m run)
I

Dizplacement [m)
I

Pump station
Storage tanks

40.00 -40,00 -0.00000 0.01000
10 10 /H@im
o i
10 -0
Elew. Elew.

20 -20
-30 -30
-20.00 0 20.00
Shear farce [kM/m wn)
Stage Mo.d Apply water pressure profile no.2
Active pressure (kN/m2] Mett pressure (kM /mZ2)
1000 I -1000 100.0 I -100.0
10T 4P limits 10 ——ighTor
ltotal stress) —
.................. =
o i
10 i -0
i i
[ i
Elew. i i Elew.
i !
i Y
20 r ) -20
i i
i Y
i i
i Y
i y
-30 i ' -30
-1000 1000

i
Pazzive pressure (KN /m2)
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE
Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat

Whenuapai pump station

Section 2 - emergency storage tanks - STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 5 Excavate to elevation 3.60 on RIGHT side

: kN,m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

Stage Ground level
No. Act. Pass.

5 10.00 3.60

FoS for toe

Penetr

Toe elev. for
FoS = 1.500

Direction

elev. = 3.10
Prop Factor Moment
Elev. of equilib.

Safety at elev.
9.50 1.285 n/a

Legend: *** Result not found

—ation
e

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options

Length of wall perpendicular to section = 20.00m
2-D finite element model .

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No

All soil moduli were factored to take account of

3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.03
Right side = 1.01

Rigid boundaries:

Left side 30.00 from wall
Right side 30.00 from wall

Lower rigid boundary at elevation -30.00

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Prop
no. coord pressure disp. rotation force forces
kN/m2 m rad. kN/m kN/m

1 10.00 0.00 0.011 -2.02E-04 0.0
2 9.60 1.85 0.011 -2.03E-04 0.4

3 9.50 2.70 0.011 -2.03E-04 0.6 -29.4
2.70 0.011 -2.03E-04 -28.8
4 9.25 4.77 0.011 -1.91E-04 -27.9
5 8.88 7.58 0.011 -1.23E-04 -25.5
6 8.50 10.08 0.011 -2.29E-07 -22.2
7 8.13 12.39 0.011  1.69E-04 -18.0
8 7.75 14.58 0.011  3.78E-04 -13.0
9 7.50 16.22 0.011  5.33E-04 -9.1
10.01 0.011 5.33E-04 -9.1
10 7.15 12.22 0.010 7.66E-04 -5.2
11 6.80 14.40 0.010  1.00E-03 -0.6
12 6.40 16.86 0.010  1.28E-03 5.7
13 6.00 19.30 0.009  1.54E-03 12.9
2.40 0.009  1.54E-03 12.9
14 5.60 2.95 0.008  1.78E-03 14.0
15 5.20 3.50 0.008  1.98E-03 15.3
16 4.90 3.91 0.007  2.11E-03 16.4
17 4.60 4.33 0.006  2.21E-03 17.6
18 4.38 4.64 0.006  2.27E-03 18.7
19 4.15 4.94 0.005 2.32E-03 19.7
20 3.93 5.85 0.005 2.35E-03 20.9
21 3.70 7.17 0.004  2.37E-03 22.4
22 3.60 12.56 0.004  2.37E-03 23.4
-135.71 0.004  2.37E-03 23.4
23 3.45 -77.20 0.004  2.36E-03 7.4

Run ID. Whenuapai-PumpStation-Section_2v4dat | Sheet No.
Whenuapai pump station | Date: 4-05-2022
Section 2 - emergency storage tanks - STU1800 (Vv5) | Checked :
(continued)
Stage No.5 Excavate to elevation 3.60 on RIGHT side
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
24 26.68 0.003  2.36E-03 -1.4 -0.0
25 1.05 0.003 0 -0.0 0.0
26 52.81 0.002 0 13.4 0.0
-21.40 0.002 0 13.4 0.0
27 0.00 0.001 0 0.1 0.0
28 0.04 0.001 0 0.1 0.0
29 0.01 0.001 0 0.1 0.0
30 0.02 0.001 0 0.2 0.0
31 0.02 0.001 0 0.2 0.0
32 0.02 0.001 0 0.2 0.0
33 0.01 0.000 0 0.2 0.0
34 0.01 0.000 0 0.3 0.0
35 0.01 0.000 0 0.3 0.0
36 0.00 0.000 0 0.3 0.0
37 0.00 0.000 0 0.3 0.0
38 -0.00 0.000 0 0.3 0.0
39 -0.00 0.000 0 0.3 0.0
40 -0.00 0.000 0 0.3 0.0
41 -0.00 0.000 0 0.3 0.0
42 -0.01 0.000 0 0.3 0.0
43 -0.01 0.000 0 0.3 0.0
44 -0.01 0.000 0 0.2 0.0
45 -0.04 0.000 0 0.2 0.0
46 -0.00 0.000 0 0.2 0.0
47 -0.24 0.000 0 -0.0 0.0
At elev. Prop force = 29.4 kN/m run
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

Pump station
Storage tanks
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TONKIN and TAYLOR GROUP LTD.

|
Program: WALLAP Version 6.07 Revision A55.B74.R58 1
Licensed from GEOSOLVE 1

Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat |
|

|

Whenuapai pump

station

Section 2 - emergency storage tanks - STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo.5 Excav. to elev. 3.60 on RIGHT side

Bending moment [kM.m/m run)
I

Dizplacement [m)
I

100.0 -100.0 -0.02000 0.02000
10 =zl 10
o i
10 -0
Elew. Elew.
20 -20
-30 -30
-40.00 0 40.00
Shear farce [kM/m wn)
Stage Mo.5 Excav. to elev. 3.60 on RIGHT side
Active pressure (kN/m2] Mett pressure (kM /mZ2)
1000 I -1000 200.0 I -200.0
10| P limits 10 4
ltotal stress) Right GL
o i
10 i -0
i i
[ i
Elew. i i Elew.
i !
i Y
20 r ) -20
i i
i Y
i i
i Y
i y
-30 i ' -30
-1000 1000

i
Pazzive pressure (KN /m2)

TONKIN and TAYLOR GROUP LTD. |
Program: WALLAP Version 6.07 Revision A55.B74.R58 1
Licensed from GEOSOLVE 1

Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat |
|

|

Whenuapai pump station

Section 2 - emergency storage tanks - STU1800 (V5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 7

Units:

KN, m

Fill to elevation 3.70 on RIGHT side with soil type 6

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

Stage Ground level

No. Act.

7 10.00

Pass.

3.70

Prop
Elev.

FoS for toe

Toe elev. for

elev. = 3.10 FoS = 1.500

Factor Moment Toe wall Direction
of equilib. elev. Penetr of

Safety at elev. -ation failure

More than one prop. No FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall
Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model .

Rigid boundaries:

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.03

Right side

1.01

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rough boundary
Rough boundary
Rough boundary

Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
KkN/m2 m rad. kN/m kN.m/m KN/m
1 10.00 0.00 0.011 -2.00E-04 0.0 -0.0
2 9.60 1.85 0.011 -2.01E-04 0.4 0.3
3 9.50 2.70 0.011 -2.01E-04 0.6 0.3 -29.4
2.70 0.011 -2.01E-04 -28.8 0.3
4 9.25 4.77 0.011 -1.89E-04 -27.9 -6.8
5 8.88 7.58 0.011 -1.21E-04 -25.6 -16.8
6 8.50 10.08 0.011  1.85E-06 -22.2 -25.7
7 8.13 12.39 0.011  1.72E-04 -18.0 -33.1
8 7.75 14.58 0.011  3.80E-04 -13.0 -39.0
9 7.50 16.22 0.011 5.36E-04 -9.1 -41.7
10.01 0.011  5.36E-04 -9.1 -41.7
10 7.15 12.22 0.010  7.68E-04 -5.2 -44.3
11 6.80 14.40 0.010  1.01E-03 -0.6 -45.4
12 6.40 16.86 0.010  1.28E-03 5.7 -44 .4
13 6.00 19.30 0.009  1.55E-03 12.9 -40.7
2.40 0.009  1.55E-03 12.9 -40.7
14 5.60 2.95 0.008  1.78E-03 14.0 -35.5
15 5.20 3.50 0.008  1.98E-03 15.3 -29.8
16 4.90 3.94 0.007  2.11E-03 16.4 -25.0
17 4.60 4.40 0.006  2.21E-03 17.6 -19.9 0.0
18 4.38 4.76 0.006  2.28E-03 18.7 -15.8
19 4.15 5.12 0.005  2.32E-03 19.8 -11.5
20 3.93 6.09 0.005  2.35E-03 21.1 -6.9
21 3.70 7.47 0.004  2.37E-03 22.6 -2.0
5.94 0.004  2.37E-03 22.6 -2.0
22 3.60 12.41 0.004  2.37E-03 23.5 0.3
-136.26 0.004  2.37E-03 23.5 0.3
23 3.45 -77.68 0.004  2.37E-03 7.5 2.3
24 3.10 26.93 0.003  2.36E-03 -1.4 -0.0

Pump station
Storage tanks
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Run ID. Whenuapai-PumpStation-Section_2v4dat | Sheet No.
Whenuapai pump station | Date: 4-05-2022
Section 2 - emergency storage tanks - STU1800 (Vv5) | Checked :
(continued)
Stage No.7  Fill to elevation 3.70 on RIGHT side with soil type 6
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces
kN/m2 m rad. kN/m kN.m/m KkN/m
25 3.00 1.05 0.003 0 -0.0 0.0
26 2.50 51.78 0.002 0 13.2 0.0
-20.98 0.002 0 13.2 0.0
27 1.25 0.00 0.001 0 0.1 0.0
28 0.00 0.04 0.001 0 0.1 0.0
29 -1.60 0.01 0.001 0 0.1 0.0
30 -3.20 0.02 0.001 0 0.2 0.0
31 -4.80 0.02 0.001 0 0.2 0.0
32 -6.40 0.02 0.001 0 0.2 0.0
33 -8.00 0.01 0.000 0 0.2 0.0
34 -9.60 0.01 0.000 0 0.3 0.0
35 -11.20 0.01 0.000 0 0.3 0.0
36 -12.80 0.00 0.000 0 0.3 0.0
37 -14.40 0.00 0.000 0 0.3 0.0
38 -16.00 -0.00 0.000 0 0.3 0.0
39 -17.60 -0.00 0.000 0 0.3 0.0
40 -19.20 -0.00 0.000 0 0.3 0.0
41 -20.80 -0.00 0.000 0 0.3 0.0
42 -22.40 -0.01 0.000 0 0.3 0.0
43 -24.00 -0.01 0.000 0 0.2 0.0
44 -25.60 -0.01 0.000 0 0.2 0.0
45 -27.20 -0.04 0.000 0 0.2 0.0
46 -28.60 -0.00 0.000 0 0.2 0.0
47 -30.00 -0.24 0.000 0 -0.0 0.0
At elev. 9.50 Prop force = 29.4 kN/m run
At elev. 4.60 The prop is slack
LEFT side .
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil

TONKIN and TAYLOR GROUP LTD.
Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Whenuapai pump station
Section 2 - emergency storage tanks - STU1800 (V5)

|
I
Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat |
|
|

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo.7 Fill to elev. 3.70on RIGHT side

Bending moment [kM.m/m run)
I

Dizplacement [m)
I

Pump station
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat

Whenuapai pump station

Section 2 - emergency storage tanks - STU1800 (Vv5)

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Stage No. 8

Apply water pressure profile no.1

: kN,m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method
Factor of safety on soil strength

FoS for toe

elev. = 3.10
Stage Ground level Prop Factor Moment
No. Act. Pass. Elev. of equilib.

8 10.00 3.70

Toe
elev.

Toe elev. for

Safety at elev.

FoS = 1.500
wall Direction
Penetr of
—ation

More than one prop. No FoS calc.

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options

Length of wall perpendicular to section = 20.00m

2-D finite element model .

Active limit arching not modelled.

Soil deformations are elastic until the active or passive limit is reached

Open Tension Crack analysis - No

ALl soil moduli were factored to take account of

3-D effects due to the finite length of wall:
Modulus factors - Left side = 1.03

Rigid boundaries:

Right side = 1.01

Left side 30.00 from wall

Right side 30.00 from wall

Rough boundary
Rough boundary

Lower rigid boundary at elevation -30.00 Rough boundary
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force moment forces

kN/m2 rad. kN/m kN.m/m kN/m

1 10.00 0.00 0.011 -2.44E-04 0.0 -0.0

2 9.60 1.85 0.011 -2.45E-04 0.4 0.3

3 9.50 2.70 0.011 -2.46E-04 0.6 0.3 -31.0

2.70 0.011 -2.46E-04 -30.4 0.3

4 9.25 4.77 0.011 -2.32E-04 -29.5 -7.2

5 8.88 7.85 0.011 -1.60E-04 -27.1 -17.8

6 8.50 10.62 0.011 -3.03E-05 -23.6 -27.3

7 8.13 13.20 0.011  1.50E-04 -19.2 -35.1

8 7.75 15.66 0.011  3.71E-04 -13.8 -41.3

9 7.50 17.25 0.011 5.36E-04 -9.6 -44.3

11.07 0.011 5.36E-04 -9.6 -44.3

10 7.15 13.21 0.011  7.83E-04 -5.4 -47.0

11 6.80 15.31 0.010 1.03E-03 -0.4 -48.0

12 6.40 17.68 0.010  1.33E-03 6.2 -46.9

13 6.00 20.03 0.009 1.61E-03 13.7 -43.0

3.43 0.009 1.61E-03 13.7 -43.0

14 5.60 3.86 0.009  1.85E-03 15.2 -37.4

15 5.20 4.28 0.008  2.06E-03 16.8 -31.1

16 4.90 4.60 0.007  2.20E-03 18.2 -25.8
17 4.60 4.91 0.006  2.30E-03 19.6 -20.2 -0.9

4.91 0.006  2.30E-03 18.6 -20.2

18 4.38 5.15 0.006  2.37E-03 19.8 -15.8

19 4.15 5.39 0.005 2.41E-03 21.0 -11.3

20 3.93 6.14 0.005  2.44E-03 22.3 -6.4

21 3.70 7.40 0.004  2.46E-03 23.8 -1.2

-37.21 0.004  2.46E-03 23.8 -1.2

22 3.60 5.86 0.004  2.46E-03 22.2 1.0

-137.40 0.004  2.46E-03 22.2 1.0

23 3.45 -77.77 0.004  2.45E-03 6.1 2.8

Run ID. Whenuapai-PumpStation-Section_2v4dat | Sheet No.
Whenuapai pump station | Date: 4-05-2022
Section 2 - emergency storage tanks - STU1800 (Vv5) | Checked :
(continued)
Stage No.8 Apply water pressure profile no.1
Node Y Nett Wall Wall Shear Bending Prop
no. coord pressure disp. rotation force  moment forces
kN/m2 m rad. KkN/m kN.m/m KN/m
24 3.10 33.11 0.003  2.44E-03 -1.7 -0.0
25 3.00 1.05 0.003 0 -0.0 0.0
26 2.50 51.78 0.002 0 13.2 0.0
-20.98 0.002 0 13.2 0.0
27 1.25 0.00 0.001 0 0.1 0.0
28 0.00 0.04 0.001 0 0.1 0.0
29 -1.60 0.01 0.001 0 0.1 0.0
30 -3.20 0.02 0.001 0 0.2 0.0
31 -4.80 0.02 0.001 0 0.2 0.0
32 -6.40 0.02 0.001 0 0.2 0.0
33 -8.00 0.01 0.000 0 0.2 0.0
34 -9.60 0.01 0.000 0 0.3 0.0
35 -11.20 0.01 0.000 0 0.3 0.0
36 -12.80 0.00 0.000 0 0.3 0.0
37 -14.40 0.00 0.000 0 0.3 0.0
38 -16.00 -0.00 0.000 0 0.3 0.0
39 -17.60 -0.00 0.000 0 0.3 0.0
40 -19.20 -0.00 0.000 0 0.3 0.0
41 -20.80 -0.00 0.000 0 0.3 0.0
42 -22.40 -0.01 0.000 0 0.3 0.0
43 -24.00 -0.01 0.000 0 0.3 0.0
44 -25.60 -0.01 0.000 0 0.2 0.0
45 -27.20 -0.04 0.000 0 0.2 0.0
46 -28.60 -0.00 0.000 0 0.2 0.0
47 -30.00 -0.24 0.000 0 0.0 0.
At elev. 9.50 Prop force = 31.0 kN/m run
At elev. 4.60 Prop force = 0.9 kN/m run
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
LEFT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side _
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
RIGHT side
Effective stresses Total Adjusted
Node Y Water Vertic Active Passive Earth earth soil
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TONKIN and TAYLOR GROUP LTD.

Program: WALLAP Version 6.07 Revision A55.B74.R58
Licensed from GEOSOLVE

Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat

Whenuapai pump station

Section 2 - emergency storage tanks - STU1800 (Vv5)

| Sheet No.

| Job No. 1013050
| Made by : op
|

|

|

Date: 4-05-2022
Checked :

Units: kN,m

Stage Mo 8 Apply water pressure profile no.1

Bending moment [kM.m/m run)

Dizplacement [m)
I

100.0 I -100.0 -0.02000 0.02000
10 ~7 10
o i
10 -0
Elew. Elew.
20 -20
-30 -30
-40.00 0 40.00
Shear farce [kM/m wn)
Stage Mo 8 Apply water pressure profile no.1
Active pressure (kN/m2] Mett pressure (kM /mZ2)
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TONKIN and TAYLOR GROUP LTD. |
Program: WALLAP Version 6.07 Revision A55.B74.R58 1

Licensed from GEOSOLVE 1
Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat |
Whenuapai pump station 1
Section 2 - emergency storage tanks - STU1800 (V5) 1

Sheet No.
Job No. 1013050
Made by : op

Date: 4-05-2022
Checked :

Units:
Summary of results

KN, m

STABILITY ANALYSIS of Fully Embedded Wall according to Strength Factor method

Factor of safety on soil strength

FoS for toe

Toe elev. for

elev. = 3.10 FoS = 1.500
Stage Ground level Prop  Factor Moment Toe wall Direction
No. Act. Pass. Elev. of equilib. elev. Penetr of
Safety at elev. —ation failure
1 10.00 10.00 Cant. Conditions not suitable for FoS calc.
2 10.00 8.50 Cant. 2.978 3.80 6.02 2.48 L to R
3 10.00 8.50 No analysis at this stage
4 10.00 8.50 9.50 9.158 n/a 7.52 0.98 L to R
5 10.00 3.60 9.50 1.285 n/a el Frx L to R
6 10.00 3.60 No analysis at this stage

All remaining stages have more than one prop - FoS calculation n/a

Legend: *** Result not found
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TONKIN and TAYLOR GROUP LTD. Sheet No.
Program: WALLAP Version 6.07 Revision A55.B74.R58 Job No. 1013050
Licensed from GEOSOLVE Made by : op

Date: 4-05-2022
Checked :

Whenuapai pump station

|
I
Data filename/Run 1D: Whenuapai-PumpStation-Section_2v4dat |
|
Section 2 - emergency storage tanks - STU1800 (Vv5) 1

Units: kN,m
Summary of results

BENDING MOMENT and DISPLACEMENT ANALYSIS of Fully Embedded Wall

Analysis options
Length of wall perpendicular to section = 20.00m
2-D finite element model . Active limit arching not modelled.
Soil deformations are elastic until the active or passive limit is reached
Open Tension Crack analysis - No
ALl soil moduli were factored to take account of
3-D effects due to the finite length of wall:

Modulus factors - Left side = 1.03

Right side = 1.01

Left side 30.00 from wall
Right side 30.00 from wall
Lower rigid boundary at elevation -30.00

Rigid boundaries: Rough boundary
Rough boundary

Rough boundary

Bending moment, shear force and displacement envelopes

Run ID. Whenuapai-PumpStation-Section_2v4dat | Sheet No.
Whenuapai pump station | Date: 4-05-2022
Section 2 - emergency storage tanks - STU1800 (Vv5) | Checked :

Bending moment, shear force and displacement envelopes

Node Y Displacement Bending moment Shear force
no. coord maximum  minimum maximum  minimum maximum  minimum
m m kN.m/m kN.m/m KkN/m KkN/m
40 -19.20 0.000 0.000 0.0 0.0 0.3 0.0
41 -20.80 0.000 0.000 0.0 0.0 0.3 0.0
42 -22.40 0.000 0.000 0.0 0.0 0.3 0.0
43 -24.00 0.000 0.000 0.0 0.0 0.3 0.0
44 -25.60 0.000 0.000 0.0 0.0 0.2 0.0
45 -27.20 0.000 0.000 0.0 0.0 0.2 0.0
46 -28.60 0.000 0.000 0.0 0.0 0.2 0.0
47 -30.00 0.000 0.000 0.0 0.0 0.0 -0.0
Maximum and minimum bending moment and shear force at each stage
Stage ------—-—- Bending moment --——-——--  —————————— Shear force ---——---—-
no. maximum  elev. minimum  elev. maximum  elev. minimum  elev.
kN.m/m kN.m/m KkN/m KkN/m
1 2.8 5.60 -1.9 8.13 3.6 6.00 -1.7 9.25
2 22.8 5.60 -0.0 3.10 9.8 7.50 -12.0 4.90
3 No calculation at this stage
4 22.5 5.60 -0.0 3.10 9.6 7.50 -12.1 4.90
5 2.3 3.45 -45.3 6.80 23.4 3.60 -28.8 9.50
6 No calculation at this stage
7 2.3 3.45 -45.4 6.80 23.5 3.60 -28.8 9.50
8 2.8 3.45 -48.0 6.80 23.8 3.70 -30.4 9.50
Maximum and minimum displacement at each stage
Stage —-------—- Displacement —-—-——————-
no. maximum elev. minimum elev. Stage description _
m m
1 0.001 10.00 0.000 10.00 Apply surcharge no.1 at elev. 10.00
2 0.006 10.00 0.000 10.00 Excav. to elev. 8.50 on RIGHT side
3 No calculation at this stage Install prop no.1l at elev. 9.50
4 0.006 10.00 0.000 10.00 Apply water pressure profile no.2
5 0.011 8.50 0.000 10.00 Excav. to elev. 3.60 on RIGHT side
6 No calculation at this stage Install prop no.2 at elev. 4.60
7 0.011 8.50 0.000 10.00 Fill to elev. 3.70 on RIGHT side
8 0.011 8.50 0.000 10.00 Apply water pressure profile no.1
Prop forces at each stage (horizontal components)
Stage -- Anchor no. 1 ---  -- Anchor no. 2 --—-
no. at elev. 9.50 at elev. 4.60

kN/m run KkN/prop kN/m run KkN/prop
0.15 0.58 -—- -—-

Pump station
Storage tanks

Node Y Displacement Bending moment Shear force
no. coord maximum  minimum maximum  minimum maximum  minimum
m m kN.m/m KkN.m/m KN/m KkN/m
1 10.00 0.011 0.000 0.0 -0.0 0.0 0.0
2 9.60 0.011 0.000 0.3 0.0 0.4 -1.4
3 9.50 0.011 0.000 0.3 -0.1 0.6 -30.4
4 9.25 0.011 0.000 0.6 -7.2 1.5 -29.5
5 8.88 0.011 0.000 1.6 -17.8 3.8 -27.1
6 8.50 0.011 0.000 3.7 -27.3 7.2 -23.6
7 8.13 0.011 0.000 6.8 -35.1 8.2 -19.2
8 7.75 0.011 0.000 9.9 -41.3 8.8 -13.8
9 7.50 0.011 0.000 12.2 -44.3 9.8 -9.6
10 7.15 0.011 0.000 14.9 -47.0 6.9 -5.4
11 6.80 0.010 0.000 17.0 -48.0 6.0 -0.6
12 6.40 0.010 0.000 19.4 -46.9 7.0 0.0
13 6.00 0.009 0.000 22.6 -43.0 13.7 0.0
14 5.60 0.009 0.000 22.8 -37.4 15.2 -4.1
15 5.20 0.008 0.000 19.3 -31.1 16.8 -10.6
16 4.90 0.007 0.000 15.7 -25.8 18.2 -12.1
17 4.60 0.006 0.000 12.1 -20.2 19.6 -11.9
18 4.38 0.006 0.000 9.5 -15.8 19.8 -11.2
19 4.15 0.005 0.000 7.1 -11.5 21.0 -10.1
20 3.93 0.005 0.000 4.9 -6.9 22.3 -8.9
21 3.70 0.004 0.000 3.1 -2.0 23.8 -7.5
22 3.60 0.004 0.000 2.3 0.0 23.5 -6.9
23 3.45 0.004 0.000 2.8 0.0 7.5 -5.6
24 3.10 0.003 0.000 0.0 -0.0 0.0 -1.7
25 3.00 0.003 0.000 0.0 0.0 0.0 -0.0
26 2.50 0.002 0.000 0.0 0.0 13.4 0.0
27 1.25 0.001 0.000 0.0 0.0 0.1 0.0
28 0.00 0.001 0.000 0.0 0.0 0.1 0.0
29 -1.60 0.001 0.000 0.0 0.0 0.1 0.0
30 -3.20 0.001 0.000 0.0 0.0 0.2 0.0
31  -4.80 0.001 0.000 0.0 0.0 0.2 0.0
32 -6.40 0.001 0.000 0.0 0.0 0.2 0.0
33 -8.00 0.000 0.000 0.0 0.0 0.2 0.0
34  -9.60 0.000 0.000 0.0 0.0 0.3 0.0
35 -11.20 0.000 0.000 0.0 0.0 0.3 0.0
36 -12.80 0.000 0.000 0.0 0.0 0.3 0.0
37 -14.40 0.000 0.000 0.0 0.0 0.3 0.0
38 -16.00 0.000 0.000 0.0 0.0 0.3 0.0
39 -17.60 0.000 0.000 0.0 0.0 0.3 0.0

29.38 117.54
29.40 117.59
30.99 123.95

slack
0.93

slack
3.74
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BRIAN
. x o PERRY
CIVIL

CONSTRUCTION METHODOLOGY 17 February 2022

To: Byron de Villiers
From: Charlie Schorr-Kon, Raj Pushpagadan, Kevin Conolly and Mike Harker
Revision 3

Whenuapai Redhills Package 1 (WRP1) - Interim Pump Station and Associated
Pipelines

1. Introduction

This memorandum sets out the Brian Perry Civil construction methodology proposed for the WRP1
project. This methodology statement includes assumed construction areas needed to safely deliver
construction of the proposed infrastructure and sets out the methods to be adopted and key
constraints as they are understood at the completion of the detailed design stage.

Some key assumptions are noted below. If these assumptions need to be changed in future, this may
impact the construction approach adopted and the access and temporary works requirements noted
in this memorandum.

Key assumptions:

e The Oyster Capital works (Spedding Road Extension road formation) are assumed not to be in
place at the time of construction. This means that a temporary access road and staging bridge are
required to be installed to support the pipeline and pipe bridge construction.

e Brian Perry Civil will be constructing a pipe bridge to carry the rising main across the Stinton
Creek.

e Brian Perry Civil will be constructing a temporary access road along the rising main and gravity
main alignments. The access road for the Spedding Road rising main will be cut to the proposed
Spedding Road Extension subgrade level and hardfill placed to form temporary construction
access. This temporary access will be left in place after construction along the rising main
alignment but will be removed from the gravity main alignment once construction is completed.

e Trenchless options will be considered for the Brigham Creek Road crossing, but an open cut
option is also be presented as a back up option.

e Pipeline installation assumes open cut methodology for the majority of the gravity and rising main
alignments, with trenchless options presented where noted at the Brigham Creek Road crossing
and at the Tamiro Road stormwater pond embankment only.

One of the principal project risks at the time of writing is uncertainty over the timing of the construction
of the proposed Spedding Road Extension and Sinton Stream culvert (by others). The above noted
assumptions may need to be amended if the road and culvert is constructed prior to Brian Perry Civil
taking possession of the site.

2. Project Overview

WRPL1 is to be constructed to convey flows from the vicinity of Whenuapai Village pump station
diverted by means of a DN375/475 gravity sewer to the proposed interim Slaughterhouse PS.

The interim Slaughterhouse PS will discharge to a single DN500 PE rising main, conveying flow to a
location close to the intersection of Spedding and Mamari Road where it will discharge into a pressure
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break chamber at the upstream end of the Massey Connector tunnel. The pressure break chamber
and Massey Connector tunnel form part of Whenuapai-Redhills Wastewater Servicing Package 2
(WRP2) which is outside the scope of this memorandum.

The downstream battery limit for the WRP1 project is to terminate the pipeline adjacent to the
pressure break chamber. Once WRP 2 is completed (not part of this scope), flows from the Massey
Connector will gravitate to the Hobsonville PS via the WRP2 system. From Hobsonville PS, the flows
will ultimately be pumped to Rosedale WWTP.

The project scope of work for WRP1 consists of the construction of three key elements:

1. Gravity Main — transferring flow from the location of the existing Whenuapai Village PS to the
interim Slaughterhouse pump station.

2. Interim Slaughterhouse PS — discharging flow to the WRP2 pressure break chamber.

3. Spedding Road Rising Main — carrying flow from the Interim Slaughterhouse PS, the pipeline will
terminate adjacent to the proposed pressure break chamber.

Refer to Figure 1 for an overview of the project site.
3. Contractor areas, land occupation and use

The project will commence with establishment of the contractor facilities and yards on site, there are
three proposed establishment areas that that will be required to facilitate construction. Landowner
discussions are currently underway and have not yet been concluded at the time of writing this memao.
The overall proposed site plan is shown below in Figure 1.

Gravity Main —Temp
Access Road

—
)

Contractor Area North |

Gravity Main Open Cut
Gravity Main Trenchless
Rising Main Open Cut
Proposed Contractor Area
Alternative Contractor Area
Site Access Point

Proposed Pump Station

\

) Contractor Area South
(Alternative)

or Area South
. (Stockpiling Area)
/ ;_\\ 3 7
gy d

The site extends from the existing Whenuapai Village Pump Station site in Tamiro Road, at the
upstream extent of the site in the north, to the existing Spedding Road at the downstream end of the
WRP1 system in the south as shown above in Figure 1.
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Site establishment would commence at Contractor Area Hub (CA Hub) location shown in Figure 2
below, with establishment of the main yard and site compound, which would include office space,
workshop facilities, light vehicle parking, as well as spoil stockpiling area and materials storage yard
space. Establishment of the CA Hub would commence with construction of the road crossing,
vegetation clearing, erosion and sedimentation controls, topsoil stripping/metalling and temporary
traffic management (TTM) established for safe site access from Brigham Creek Road (SAP1) through
the new road crossing.

The smaller yards at Contractor Area North (CA North) and Contractor Area South (CA South) would
also be established following the CA Hub mobilisation, following the same methodology of vegetation
clearance as required, with topsoil stripping/metalling, erosion, and sediment controls (ESC)
established, as well as TTM for site access.

As noted, TTM would be established within Spedding Road at SAP2 to provide safe access to the
southern end of the Spedding Road rising main site and at SAP5 to provide safe access to CA South
via an existing driveway crossing. TTM would also be established at Brigham Creek Road both at
SAP1 and SAPS to provide safe access to CA Hub and CA North respectively. Both site access
locations (SAP1 and SAP3) have existing driveway crossings which would be utilised and extended to
provide safe site access.

Following the establishment of TTM and sediment controls, vegetation and topsoil stripping and
hardstanding of the contractor areas would commence. Spoil stockpiling areas would also be
established with appropriate bunding, sedimentation and runoff management.

Once the yard at CA South was established, work would commence on the earthworks associated
with the temporary access road along the Spedding Road extension, following the rising main
alignment. The stripping and hardstanding of the temporary access road along the gravity main to the
north would also be undertaken once the earthworks were completed for the rising main site.

3 1 Contractor Area Hub

- g
1000 Zoom L

o
‘ Drive pit for BC WS Site Office and
Road Crossing (11m £ M Workshop Area
- ; Indicatively shown

Stockpile area for pump station
¥ excavation and backfill
materials 2500m? — includes
| runoff management
b TR i
Hardstand and access road
|| areas for services and pipeline S

P e mstallatlon

A site access and
4 gatehouse —
(SAPl)
|
nght Vehicle Parking [
35 — 40 vehicles

| Materials Storage and
| heavy truck turning area

_— B 7

Indicative hardstanding
area required for site
| works (Yellow area)

&y [ndicative Crane g
&' -.’ i *

i . : She . 5 e MR . operating area
1743003, 5926685 frm——mm—— : : -, e ﬂ .
Figure 2 — Contractor Area Hub (CA Hub) ApprOX|mate Layout

The Contractor Area Hub would be the first area to be established, the contractor yard space is
located on Oyster Capital land. In the order of 10,000m? would be required for hardstand, consisting
of a topsoil strip (300mm-400mm), placement of geofabric and compacted GAP65. A stockpile area,
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light vehicle parking (more than 35-40 vehicles) and main office area would be constructed at project
mobilisation. Standard motion activated security lighting is to be used on site outside of operational
hours.

; : 1 § Amenities and
_____ P > Smoko room

= Stockpiling and
1 materials storage
area

Approx. location of
hammering
c|)'eception pit

Site Access (SAP3)
and gate house

D98, 5926694 %0".

Figure 3 — Contractor Area North (CA North) ApprOX|mate Layout

The Contractor Area North (CA North) compound would be constructed prior to the gravity main
construction getting underway. This would consist of approximately 5000m? of metalled area,
requiring its own bunded stockpiling area, materials storage, light vehicle parking (less than 20
vehicles) and amenities, to remove the need for construction staff to cross Brigham Creek Road to
access facilities. Standard motion activated security lighting is to be used on site outside of
operational hours.

Landowner discussions are ongoing at the time of writing. If the suggested site shown in Figure 3 is
not available, an alternative location has been identified - as shown in Figure 1, to the northwest,
accessed from Whenuapai Drive.
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The Contractor Area South (CA South) would be constructed after the CA Hub was completed and
would need to be in place prior to the commencement of earthworks for the Spedding Road rising
main temporary access road. CA South would be similar in area to the Contractor Area North
(5,000m?), constructed using the same method and materials. Light vehicle parking would be for less
than 20 vehicles. Standard motion activated security lighting is to be used on site outside of
operational hours.

It is currently proposed that the CA South is located at the property of 32 Mamari Road as shown in
Figure 4. A new road crossing would need to be constructed accessing Mamari Road. A back up
location has been identified at 13 Spedding Road if the primary location is not available, as shown in
Figure 1.

4. Construction Phasing of the Works (overview)

The construction programme for the WRP1 works would run for 18-20 months including a period of
4.5 months for completion of contract documentation at commencement. The critical path for the
construction would run through the pump station construction. Refer to the high-level indicative
programme attached in Appendix C.

It is suggested that the three separate work fronts be operational in parallel to meet the programme.
The independent work fronts would be the rising main, pump station and the gravity main, all
operational (as needed) from project commencement, or as resourcing demands permit.

Approximate phasing of the works would be as follows:

Team 1 Establish Contractor Area Hub. The construction of the CA Hub area is assumed to take
approximately 6-8 weeks. Pump station works can get underway once the CA Hub area is
constructed. Pump station construction duration is likely to be in the order of 16 months from
commencement on site until pre-commissioning completion (Hot commissioning can only take place
once the pump station is connected to WRP2 and the Whenuapai Village pump station).

Team 2 Establish CA South yard area. The construction of the CA Hub area is assumed to take
approximately 4-5 weeks.
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Commence of the earthworks on Spedding Road rising main follows CA South construction. The
rising main works are estimated to take in the order of 14 months.

Team 3 Establish CA North. Commence installation of gravity main temporary access road once CA
North is established. The gravity main works are estimated to take in the order of 14 months.

5. Rising Main Construction Approach

5.1 Rising Main Overview
The Spedding Road Rising Main consists of 1487m long, 5000D PE100 SDR 13.6 rising main, which
conveys flow from the proposed Interim Slaughterhouse Pumping Station (Refer Section 7) to the
break pressure chamber at the head of the Northern Interceptor Stage 2 tunnel. The break pressure
chamber is the downstream extent of this contract and is to be constructed under the Whenuapai
Redhills Package 2 contract. The overview of the rising main is shown in Figure 5 below.

Proposed Interim Pump
Station

Proposed Stinton Creek
Crossing

S TOTARA CVERK

— PROFOSED %0 O
PE REING waN SEWER
/

Proposed Rising Main
Alignment

Proposed Break Pressure Chamber
(Approximate Location)

PROPCSED EREAK

// PRESSLAE TANK
Bt OTHERS

Figure 5 — Rising Main Overview

Three options have been considered for the installation of the rising main.

Option 1 — Open cut rising main and pipe bridge (Discussed in detail within this report)

Option 1 considers that the full length of the rising main is to be installed by open cut method, as per
the design intent. The pipeline is intended to run underground for its full length except where is
passes through a proposed 30m pipe bridge crossing at Stinton Creek.

Option 2 — No pipe bridge and majority of line installed via trenchless method

Option 2 considers that most of the pipeline length is installed via trenchless method. The
upstream section of the pipeline from the outlet of the proposed interim pump station outlet to
the Spedding Road Extension alignment is assumed to be installed via open cut. From
CH145 the pipeline would be installed via trenchless method, under Stinton Creek and onto
the BPT.
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Option 3 —Trenchless from downstream of the pipe bridge

Option 3 considers that the pipeline from the outlet of the proposed interim pump station to
the pipe bridge is installed via open cut method. The pipe bridge over Stinton Creek is
included in this option. From the downstream end of the pipe bridge (CH245m) approximately
150m of pipeline would be open cut, then from there, the pipeline is installed via trenchless
method to the BPT.

Based on follow up discussions the preferred method is to install the rising main by open cut method
referred to in Option 1. However, there is still some uncertainty as to whether Oyster Capital will have
installed the Spedding Road Extension prior to the rising main construction getting underway. Our
assumption here is that the rising main installation occurs prior to the construction of the Spedding
Road Extension.

Options 2 and 3 are not discussed further in this method statement.

5.2 Rising Main Construction Access
Temporary works are required for establishing a trafficable access road along the pipeline alignment
and for installing a temporary staging bridge over the Stinton Creek adjacent to where the pipe bridge
is to be installed. We have assumed that the temporary access road is 6m wide and follows the
pipeline alignment at approximately 1.2 — 1.5m cover. Refer to Figure 6 below for an indicative cross
section of the access road.
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¥ |
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2. EROSION AND SEDIMENT
CONTROLS NOT SHOWN

¥ —_— 3. TEMPWORKS DESIGN TBC

MAX TRENCH DEFTH Z.0m

TEMP ACCESS FOR PIPE LAYING

NOT TO SCALE
Figure 6 —-Temp Access Road Indicative Cross Section

The access road area once constructed (including batter slopes is approximately 16,300m?), the
earthworks volume to construct the temporary access road will be in the order of 10,000m?, details
can be found in Appendix B. Sediment and erosion controls would be put in place prior to earthworks
commencing and would then be removed once the temporary access road was removed at
commencement of the construction period.

5.3 Stinton Creek Crossing
The Stinton Stream crossing for the rising main is to consist of a permanent culvert proposed as part
of the Oyster Capital extension of Spedding Road (Refer to Appendix F for culvert design and
installation information).
It should be noted that detailed design of the temporary works will be provided at engineering plan
approval stage.

5.4 Rising Main Installation Process
An overview of the pipeline installation process is detailed below as a list of activities.

Sediment Controls
e |Installation of silt controls outside of earthwork footprint.
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e Set up dewatering locations for disposal of ground water, encountered during excavation for the
new rising main.

e Construct sediment ponds, that can treat the water, that has been pumped out of the trench
before it is discharged into waterways.

o Or set up sediment tanks, that can be moved along as excavation proceeds. These tanks can
treat the dirty water before discharging into existing waterways.

Earthworks.

o Establish the laydown area for the stockpile of excavated material and the stockpiling of bedding
and backfill material at CA South.

e To minimise truck movements, the removal of excavated material will be carried out by truck and
trailers from the existing Spedding Road to the local clean-fill tip site.

¢ Asthe new haul road is excavated, it will be covered with a layer of 400mm hard fill over a
geofabric membrane, with the metal material compacted as per the temporary works
specification.

e At each shift end, all exposed ground within the temporary access road site will be covered to
prevent sediment laden run off.

Set up of Welding Area.

e Build an area for the delivery of PE pipework within the CA South compound.

e Make the area large enough to enable the pipe strings to be welded together.

e Areato be stripped of topsoil and use this material for bunds which would then be covered with
geofabric to temporarily stabilise.

e Place geofabric over exposed area and place a compacted layer of hard fill.

e Unloaded PE pipes and stack packs of pipe onto timber dunage to prevent damage to the pipe
material and enable inspection.

e Construct an area for the welding machine and pipe rollers to feed pipes to welding area.

PE Pipe Welding

e Pipe string welding and weld testing as required to meet Watercare specifications.

¢ Welding will be limited to three pipes per pipe string, welding information is written beside each
weld joint.

e Ends of pipe strings to be sealed off as they are completed and stacked in area to be ready for
transporting to work area.

e The pipe strings will be moved to site on wheeled trollies.

Excavation

e All excavated material from the trench works will be taken to a stockpile area within SA South and
removed by truck and trailers to clean-fill.

e The trench will be benched as required or if needed shoring will be installed, along the alignment,
depending on the available space at the specific site location.

Pipeline Installation

e As excavation continues, take shear vane readings at the base of the trench, to confirm the
competence of the cut level.

Place geofabric and compact bedding as per specifications.

Install the first pipe string, with a dead-end plate at chainage 145.

This will enable progressive testing of the pipeline during construction.

At the end of pipe string, excavate for a wider welding pit, for connection of next pipe string.
Place and compact bedding over the first pipe string and record clegg tests along pipe string.
Place and compact GAP 65 in layers and record clegg result along pipeline.

Installation of scour chambers
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e Excavate for new scour chamber, bench existing ground or install shoring

Take a shear vane reading, at the base of the excavation, to confirm the competence of the cut
level.

Place and compact bedding and place site concrete to enable manhole to be installed.
Connect scour pipework to main pipeline and install scour manhole.

Construct concrete corbel, with waterproofing detail around scour pipework

Bring manhole to full height and place compacted hardfill around manhole.

Installation of air valve chambers

Install air valve tee onto existing pipeline and connect pipe onto tee junction.
Backfill and compact bedding around pipe and tee junction

Install concrete pads for manhole riser and install riser.

Complete CCTV inspection at air valve junction back, going back towards
chainage 245. Record in the QA file.

Continue to perform air test as pipeline is install. Record tests in QA file.
Place air valve onto tee junction and complete manhole lid and casting.
Install vent pipe and vent to be locate off road reserve.

Pipeline Installation

e Continue with above pipeline installation process, until the pipeline reaches

e chainage 1138m.

e Locate the existing Massey North Branch Sewer Rising main and confirm the level of the existing
rising main. Confirm the amount of separation between the top of Massey rising main and the
invert of the new sewer rising main.

e New rising main will pass over the top of the existing rising main, with the correct amount of
separation.

e Continue with pipeline construction to the new pressure break chamber location at approximate
chainage CH1500m.

5.5 Rising main connection into brake pressure chamber
The rising main connection into the break pressure chamber is being designed as part of the
Whenuapai Redhills Package 2 project. Based on the assumption that the Package 1 rising main will
be installed prior to the break pressure chamber, the pipeline will be terminated at the contract battery
limit at a flange location in the proximity of the break pressure chamber within Spedding Road.
The existing Massey North rising main diversion into the new break pressure chamber will be
completed once the Package 2 project has been completed and commissioned.

6. Gravity Main Construction Approach

6.1 Gravity Main Overview
The gravity main consists of a 670m long gravity pipeline comprised of 99m of 475mm diameter RRJ
uPVC and the remaining length (571m) in 375mm diameter RRJ uPVC.
The gravity main conveys flow from the existing Whenuapai Village pump station located in Tamiro
Road to the proposed Interim Slaughterhouse Pump Station (Refer Section 7). The gravity main is
designed at a constant gradient of 0.5%, with 13 manholes. Refer to Figure 8 for overview.
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igure 7 — Gravity Main Overview

6.2 Gravity Main Construction Access
Similar to the rising main, the gravity main will require a construction access road along the full
alignment. The topography of the gravity main alignment is generally much flatter than the rising main
alignment, which means that the volume of earthworks required for the temporary access will be
significantly less than that required for the rising main.
Typically, a 6m wide and require approximately 300 - 400mm of GAP65 over a layer of geotextile. The
approximate area of the gravity main access road will be 4,300m? and will require the removal of
approximately 1,720m? of topsoil to be stockpiled for the duration of the pipeline installation. The
stockpile area would most likely be adjacent to the CA North yard area.
The access road would be removed after construction and topsoil replaced, stabilised and seeded to
replace the grass areas and remediate the site after construction.



6.3 Gravity Main Construction Process
The pipe material for the gravity main is rubber ring jointed uPVC (375 and 475mm diameter). The
gravity pipeline will commence with installation of the Brigham Creek Road crossing. The reason for
this is that the crossing is proposed to be installed by pipe-hammering a casing beneath the road
corridor, this will set the level for the pipeline at the Brigham Creek Road location. Once the pipeline is
constructed beneath Brigham Creek Road (Refer to 6.3.1), chambers SSMH3 and SSMH4 would be
constructed either side of Brigham Creek Road.

The SSMH4 chamber would be constructed on the southern side of Brigham Creek Road and the
pipeline would be constructed back to the pump station moving downstream. Once the pump station
connection is completed, the pipeline installation team will move to the northern side of Brigham
Creek Road and install the pipeline from SSMHS5 to the location of SSMH11 moving sequentially
along the pipeline in an upstream direction. The excavation for SSMH11 would be constructed and
the last section of the pipeline would be installed trenchlessly through to a reception pit adjacent to
the Whenuapai Village pump station.

Pipeline spoil would be stockpiled at the CA North Yard for disposal to clean fill. Some suitable
material would be retained for back filling of the pipe and chambers as allowed by the specification.

6.3.1 Brigham Creek Road Crossing (Trenchless Option - preferred)
To construct the pipe between chambers SSMH4 and SSMH5, trenchless methods are proposed.
However, the ground conditions do present some risk as fibrous organics and wood were identified in
the geotechnical borehole logs.

The trenchless approach would be executed by constructing two shafts, one either side of Brigham
Creek Road (BCR), at the approximate locations shown in Figure 8 below. The reception shaft would
be on the northern side of BCR and drive shaft pit on southern side, so the hammering machinery
would be working in an upstream direction.
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Figure 8 — Pipe Hammering (Approx) Set Up for Brigham Creek Road Crossing

A sheet pile excavation would need to be constructed for the launch shaft, concrete would be placed
on the shaft floor and guide rail bed would then be installed on the slab. The hammer would then be
installed on the guide bed and the first casing placed. A hole would be cut in the sheet piles to suit the
casing diameter then hammering of the casing pipe (800mm — 1000mm) would commence. As the
hammering progresses, casing pipe sections would be welded into the string as each length is
hammered into place. The reception shaft would be excavated, and a trench shield used to support
the excavation.

Dewatering sump pumps will be set up in the drive and reception pits as necessary to manage ground
water ingress. The water will be appropriately treated prior to discharge to the environment. It should
be assumed that the drive and reception pits will be in place for >30 days, in case of delay. A detailed
proposal of the water treatment system will be provided at engineering plan approval stage.

It should be noted that the casing pipe will pass within 800mm underneath the southern cross cable

(international fibre). In discussion with Chorus, they noted that it would be their preference to pothole
the southern cross cable (trench parallel with the cable alignment and about 0.5m to the south of the
cable in the crossing location). To enable the site team to see if the casing is approaching the cable.
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If ground conditions permit keep sheet piles short in the reception pit rather than cutting an entry hole.
Once the casing is in place remove the spoil out of the casing pipe.

Install sewer pipe and grout in place, using spiders to hold pipe at correct grade. Grout pipe in place
once grade is confirmed. Complete by constructing chambers, back filling shafts and removing sheet
piles.

Figure 9 — Indicative pipe hammering set up.

The pipe hammering operation will produce some noise in the vicinity of the drive pit. The hammering
operation would likely be in operation for 1 — 2 weeks, with the hammering operating during normal
site hours (i.e. 7:30am — 6pm).

6.3.2 Brigham Creek Road Crossing (Open Cut Option)
The option to open cutting across Brigham Creek Road would only be used if the trenchless option
failed due to poor ground conditions or underground obstructions. Where the pipe needed to be open
cut through Brigham Creek Road the work would be proposed to be completed in half of the road at a
time. The road pavement would need to be temporarily widened to enable traffic to be offset, in a
stop/go set up.

Work would start from the southern side of the road, with existing services being marked out and
hydro-excavation executed to expose the existing services in the southern berm area. A temporary
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pavement would be constructed on the northern side of Brigham Creek Road and traffic moved over
to enable the excavation to be constructed on the southern side of the road. As services were
identified in conjunction with the asset owners we would work to identify and protect the services.

Excavation would commence from the road centreline in a southerly direction, installing short sections
of shoring as the excavation progressed. Sheet piles would be pushed into the ground with the
excavator between the services, as the trench is excavated around the services, timber lagging would
be placed in the gaps between sheet piles to shore the excavation. This would be continued to cut
level between and on either side of the services.

Once the trench was large enough and properly shored the sections of pipe could be laid and tested.
Once the pipe was tested, the trench could be progressively back filled, and the shoring carefully
removed from around the services. If required self-compacting flowable fill could be used to backfill
around the existing services.

The first section of trench shoring would be left in place at the centreline of the road to keep the
excavation open for the pipe connection from the North. Temporary pavement would then be
constructed on the southern berm of the road (over the top of the newly constructed pipe). The traffic
flow would then be moved over to the southern side of the road and work would commence on the
southern side of the road once traffic flow was relocated.

Refer to staging plan in Appendix E for further information on the methodology proposed for open cut
through Brigham Creek Road. Note that this is not the preferred method as there are more significant
community impacts than the trenchless method noted in Section 6.3.1.

6.3.3 The Tamiro Road Stormwater Pond Embankment
Construct 2.5m manhole (SSMH11) to accommodate the pilot drilling rig. SSMH12 is an existing
manhole, which would need to be removed and enlarged to a minimum of 2.0m diameter. An over-
pumping operation would be required to enable SSMH12 to be replaced.

Within SSMH11, a concrete slab would be constructed at 1m below the upstream pipe invert. The
chamber should be back grouted, to provide a good base for the pipe auguring. A hole would need to
be cored into the chamber where the upstream pipe would penetrate the chamber.

Once the rig is installed within the chamber a series of rods would be pushed through at the correct
gradient to the reception chamber at SSMH12.

Once the pilot rods were in place at the correct gradient and location. The lead auger casing would be
attached and driven through. Muck and drill fluid would be removed from the drive pit. Once the
casings were in place the pipe would be pushed through to drive the casings out to the reception pit.
Once the final pipe was in place, the chamber corbels would be cast in situ around the pipe.

7. Interim Slaughterhouse Pumping Station Construction Approach

7.1 Pump Station Overview
The proposed Interim Slaughterhouse Pump Station site is in a greenfield area adjacent to Brigham
Creek Road. The pump station site is situated between the Stinton Stream to the southwest and a
wetland area to the north. The pump station inlet chamber depth is determined by the storage and wet
well volume requirements. The wet wells are in the order of 8.65m deep to invert which will require an
excavated depth of approximately 9.5m. The storage tanks are a maximum of approximately 5.3m to
invert which will require an excavation depth of approximately 6.0m.

7.2 Pump Station Construction Access
Because of the proximity to the Stinton Stream and the wetland area, construction access will be
constrained to the northern and western sides of the site. The wetland area is shown with a 10.0m
offset area, which we would hope to utilise for construction, with silt protection in place. We have
shown the likely areas of hardstanding that would be constructed for the pump station.
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The construction process would commence with installation of sediment controls and preparing a
hardstand area with appropriate runoff treatment, prior to discharge to the environment. Construction
of the hardstand area would involve the stripping of topsoil to 400mm, placement of geofabric and
GAPG65 compacted in place. The topsoil that is removed would be locally stockpiled and once the
works were completed, the hardstand areas would be removed and replaced with the native topsaoill,
which would be stabilised and seeded at completion.

7.3 Inlet Chambers, Wet Wells and Deep Piping
We have developed an approximate staging plan for construction of the pump station (Appendix D),
which commences with the deep structures and works progressively to the surface structures and civil
works.

Extensive temporary works will be required to facilitate the construction of the underground chambers
and connecting pipes. Sheet piled excavations are proposed for the inlet works and wet wells and
associated deep piping. The below image is extracted from the staging plan for the inlet works and
wet wells showing the installation of the deep structures and piping.

Wet well
chamber No. 1

Collection
chamber

Wet well
chamber No. 2

GAP 65 layer

Figure 10 — temporary works for installation of pump station inlet structures

The excavation for the inlet chamber, wet wells and interconnecting deep pipelines would be in the
order of 140m? in plan area and require the excavation of approximately 1,400m? of material. The
material is proposed to be stockpiled locally to the pump station site within the Contractor Area Hub
yard stockpiling area, while it is carted off site for disposal at clean fill site, while retaining the
necessary material on site for backfilling. Dewatering facilities and water treatment would be used
during the excavations being in place to manage ground water. Dewatering discharge rates and
treatment requirements will be determined during the preparation of temporary works and sediment
and erosion controls design.

7.4 Storage Tanks and Connections
The storage tanks will require a separate sheet piled excavation to be constructed adjacent to the
excavation for the pump station wet wells and inlet works. The footprint area of the second sheet piled
excavation would be in the order of 600m? in plan area and require the excavation of approximately
3,900m? of material. The material is proposed to be stockpiled locally to the pump station site within
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the Contractor Area Hub yard stockpiling area, while it is carted off site for disposal at clean fill site,
while retaining the necessary suitable material on site for backfilling. As noted above dewatering will
be in place during the works to manage groundwater. Any ground water discharged from the site will
be treated prior to discharge, using a sedimentation pond or alternatively a ‘silt-buster’ sediment
removal system.

New subdivision incoming
DM 475 gravity main

DN 160 S5 pipework to
drain down rising main

DN 250 Rising main

Emergency overflow
DN 600 pipe

Storage tanks manifold
DN 500 pipework

Figure 11 —temporary works for installation of stortage tanks

Once the structural works are completed the excavations would be backfilled in accordance with the
specification in compacted layers.

7.5 Emergency Overflow
The pump station emergency overflow outfall would require careful construction in the Stinton Stream.
Vegetation would be cleared around the emergency outfall area to enable construction. The
vegetation clearance would be out to 2.0m beyond the footprint of the infrastructure shown on the
drawings, including the rip-rap, headwall and pipeline. The outfall would be excavated with
foundations and riprap installed, followed by the placement of the precast headwall and casting of an
apron slab.

8. Limitations

This memorandum is prepared for the exclusive use of Watercare Services Limited (Client) under the
Enterprise Model by Brian Perry Civil (Construction Partner). The information used in the preparation
of this memorandum has been received from the Client and has not been independently verified.

Brian Perry Civil accepts no liability in connection with either:
e Unverified information provided to Brian Perry Civil, that has been relied upon in preparation
of this memorandum.
¢ Reliance of third parties on the use of the information contained in this report.
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Appendix A — Project Drawings (Detailed Design —when available)



Appendix B — Rising Main Earthworks Conceptual Design



Appendix C - Indicative Project Programme



Appendix D — Pump Station Construction Staging Plans



Appendix E — Open Cut Crossing of Brigham Creek Road - Construction Staging Plans



Appendix F — Oyster Capital Culvert Diversion Details



Appendix G  Geological long section from GIR




Appendix D - Geological long sections
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