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1 Introduction

ENGEO Ltd was initially requested by Classic Developments NZ Ltd to undertake a geotechnical
investigation of the property at 234 Rangiuru Road, Otaki, Kapiti Coast (herein referred to as ‘the site’).
The work was carried out in accordance with the signed agreement dated 13 April 2021 (reference
P2021.000.863_01).

Our scope of work in 2021 included the following:
¢ Review of published geotechnical and geological information relevant to the site.
e Site assessment by an experienced ground engineering professional.
e Coordination of local buried services location contractor.

e Coordination and technical supervision of the excavation of 12 test pits, with associated
strength testing, to a maximum depth of 2.3 m.

e Production of a geotechnical report.

Since our 2021 investigation, investigations by others in the vicinity of the site encountered potentially
liquefiable soil. In 2025 our scope was extended to carry out a liquefaction assessment for the site.
The work was carried out in accordance with our signed Short Form Agreement Variation dated
21 May 2024. Our updated scope of work included the following:

e Coordination of local buried services location contractor.

e Coordination and supervision of the drilling of one machine borehole to a depth of 15 m.

e Coordination and supervision of ten cone penetration tests (CPTs).

e Analysis of field data and refinement of the conceptual geological site model.

e Computational liquefaction analysis.

e Update the geotechnical report to include results of liquefaction analysis and recommendations

regarding liquefaction potential.

2 Site and Project Description

The site at 234 Rangiuru Road is located on generally flat, grassed land in Otaki, Kapiti Coast. The site
is currently being used for grazing for livestock and has an access track running through the west
boundary with storage containers located along the eastern periphery of the access track. The site is
bounded by residential and lifestyle blocks in each direction with Rangiuru Road to the immediate south
of site. To the north of the site is an unnamed stream with Te Kura-a-lwi O Whakatupuranga Rua Mano
(School) and Nga Purapura beyond this.

The proposed development is a residential subdivision comprising 43 lots as shown by the Envelope
subdivision scheme plan reference 1678-02/1000/P1 dated 2 December 2025.

A site location plan is shown in Figure 1.
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Figure 1: Site Location Plan

3 Geology and Geohazards

31 Geology

The GNS geological map and associated text of the area indicates the site is underlain by Holocene
alluvium comprising well sorted floodplain gravels.

3.2 Regional Seismic Hazard

The Greater Wellington Regional Council Hazard maps for the site area indicate a “moderate” combined
earthquake hazard rating. This rating is derived from a moderate ground shaking hazard and low
susceptibility to slope failure. No information was available for liquefaction potential.

The site is not within the zone mapped by Greater Wellington Regional Council for potential flooding
hazard or likelihood of tsunami inundation. It should be noted that the maps are regional in nature and
the hazard potentials indicated on the maps do not necessarily apply to any specific site.

3.3 Faults

Reference to the GNS New Zealand Active Faults Database indicates that the site is located within
20 km of five active faults:

e Northern Ohariu Fault: Approximately 4.4 km southeast.
e Ohariu Fault: Approximately 8.8 km south.

e Gibbs Fault: Approximately 12.5 km southeast.

e SE Reikorangi Fault: Approximately 11.8 km southeast.

o Otaki Forks Fault: Approximately 16.5 km southeast.
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34 Previous Investigations

ENGEO has previously completed geotechnical investigations at a site approximately 170 m to the
northeast.

Investigations comprising boreholes, test pits, and hand augers encountered topsoil underlain by silt
alluvium to a depth of approximately 1.5 m. Beneath the silt was dense sand and gravel to a maximum
depth of 15.5 m. Groundwater was encountered at depths of between 1.3 and 1.9 m. A summary of the
ground conditions encountered in the borehole is provided in Table 1.

Table 1: Summary of Ground Conditions at Borehole 170 m Northeast of Site

Unit Description Depth to top of Depth to bottom of Consistency /
layer (m) layer (m) Density
Topsoil Organic SILT 0.0 0.4
N/A

SILT 0.4 1.05
Silty SAND 1.05 1.8

) Medium Dense
Alluvium Sandy GRAVEL / 18 6.1

GRAVEL ’ ’
Sandy GRAVEL / 6.1 NP Dense to Very Dense

GRAVEL

NP = Not proven. N/A = No strength data available.

4 Site Investigation

ENGEO visited the site on 15 April 2021 and supervised 12 test pits to a maximum target depth of
2.3 m. The material encountered in the subsurface was found to be generally consistent across the site
with a layer of fill or topsoil which is underlain by alluvium. This alluvium comprised silt which is underlain
by alternating layers of medium to dense sand and gravel to a maximum depth of 2.3 m. Ground
conditions from the test pit site investigation are summarised in Table 2.
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Table 2: Summary of Ground Conditions of Site Investigation

Unit Description Typical Depth to Typical Depth to Consistency /
top of layer (m) bottom of layer (m) Density
Silty SAND 0.0 0.4 Loose
Fill*
Sandy GRAVEL 0.0 0.4 Dense
Topsoil Silty SAND 0.0 0.3 Loose to Medium
Dense
SILT 0.2 1.8
Sandy SILT 1.2 NP Very Stiff to Hard
Alluvium Clayey SILT 1.2 1.9
Silt lly SAND 1.3 NP
HhEErEl Medium Dense to
D
Silty sandy GRAVEL 12 NP ense

NP = Not proven. * = TP01 — TP04 only

4.1 2025 Investigation

Additional investigations by others in the vicinity of the site encountered potentially liquefiable soil,
therefore a borehole and CPTs were undertaken. ENGEO returned to the site to complete the following
intrusive investigation:

e One machine borehole (BH01), to a maximum depth of 15.35 m. The borehole was drilled on
4 October 2025 and was supervised on-site by an experienced ground engineering professional
from ENGEO.

e Ten Cone Penetration Tests (CPTs), to a maximum depth of 7.52 m. The CPT testing was
completed by Ground Investigation Ltd on 25 November 2025.

A summary of the ground conditions encountered in BHO1 is summarised in Table 3.

Table 3: Summary of Ground Conditions in BH01

Unit Description Typical Depth to Typical Depth to Consistency /
top of layer (m) bottom of layer (m) Density
Sandy SILT 0.0 1.35 Soft
SAND 1.35 3.1 Loose
Alluvium Sandy GRAVEL 3.1 8 Medium Dense to
Very Dense
SAND 8 11.8 Loose to Dense
Sandy GRAVEL 11.8 NP Dense to Very Dense

NGEO



4.2 Groundwater

Groundwater was encountered in ten of the twelve test pits (not in TPO1 and TP02) and in BHO1
between of between 1.5 m and 2.1 m. In each case groundwater was encountered at or just below the
base of the silt layer.

Groundwater was measured in eight of the ten CPT test locations between 1.4 m to 1.9 m.

5 Liquefaction and Lateral Spreading

5.1 General Comments on Liquefaction

The soils at the site comprise loose sand layers below the water table which may be susceptible to
liquefaction during earthquake events.

We have therefore completed a detailed liquefaction assessment as described in this section.

5.2 Design Ground Motions

The New Zealand Geotechnical Society (NZGS) and Ministry of Business, Innovation and Employment
(MBIE) Geotechnical Guidance Modules 1 and 3 (2021) provide recommendations for the assessment
of liquefaction and lateral spreading.

We understand that the proposed buildings will be Importance Level 2 with a design life of 50 years.
According to NZS 1170.0:2002, such a building is required to be designed to resist earthquake shaking
with an annual probability of exceedance of 1/500 (i.e., a 500-year return period). This is the Ultimate
Limit State (ULS) design seismic loading. Buildings must be designed to tolerate ULS deformations
without collapse or endangering life. Furthermore, IL2 buildings should sustain little or no structural
damage under a Serviceability Limit State (SLS) design load case, which is based on earthquake
shaking with a 25-year return period.

Peak horizontal ground accelerations (amax) are based on Module 1, as summarised in Table 4.

Table 4: Design Ground Motions

Design Case Moment Magnitude (Mw) Acceleration (amax)
SLS 6.4 0.13
ULS 7.5 0.55

5.3 Liquefaction Analysis

The following methods and parameters were utilised for the analysis:
e Liquefaction triggering method: Boulanger and Idriss (2014) as recommended by Module 3.
e Ground motions as shown in Table 4.
e Athreshold probability of liquefaction (PL) of 16% as recommended by Module 3.

e Estimated fines content based on CPT data methods outlined by Boulanger and Idriss (2014).
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e A soil behaviour type index (lc) cut-off value of 2.6 to differentiate between susceptible and non-
susceptible to liquefaction soils for the CPT analysis.

e The Zhang, Robertson, and Brachman (2002) procedure for estimating volumetric strain and
vertical settlement for the CPT analysis.

e The Boulanger and Idriss relationship between fines content and Ic with a fitting parameter (Crc)
of 0.0 for the CPT analysis.

e An earthquake groundwater depth of between 1.4 m and 1.9 m based on the recorded depth
to groundwater at each CPT location.

A summary of the calculated free-field settlements is presented in Table 5, with full results presented in
Appendix 3. Settlements could be greater than this under buildings if no mitigation is carried out.

Table 5: Liquefaction Induced Free Field Settlement

Calculated Settlement
CPT/BH Identifier

SLS ULS

CPTO1 0 mm <10 mm
CPTO1a 0 mm <10 mm
CPT02 0 mm <15 mm
CPT03 0 mm <1 mm
CPTO03a 0 mm <10 mm
CPT04 <1 mm <15 mm
CPTO05 <1 mm <10 mm
CPTO05a <1 mm <15 mm
CPT06 0 mm <10 mm
CPTO06a 0 mm <1 mm

BHO1 50 mm 100 mm

To assess the general performance level of the land due to liquefaction, we have calculated the
Liquefaction Severity Number (LSN) for each of the test locations, as shown in Table 6.
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Table 6: Liquefaction Severity Number

CPT Identifier

CPTO1

CPTO1a

CPT02

CPTO03

CPTO03a

CPT04

CPT05

CPT05a

CPTO06

CPTO06a

BHO1

SLS

<1.0

<1.0

<1.0

5.8

Calculated LSN

ULS

<1.0

<1.0

6.7

<1.0

2.8

5.3

2.7

3.7

3.0

<1.0

12.5

In accordance with the MBIE / NZGS Module 3, the following performance is suggested for varying LSN
values. As the values in Module 3 overlap, we have coloured Table 6 with the values shown in brackets.

e Less than 10 - Insignificant: No liquefaction (values less than 5 highlighted blue).

e Between 5 and 15 - Mild: Negligible deformation of the ground and small settlements (values

between 5 and 12.5 highlighted green).

e Between 10 and 25 - Moderate: Ground deformation resulting in relatively small differential
settlements (values between 12.5 and 20 highlighted yellow).

LSN values are only indicative of likely performance.

5.4 Expectation of Ground Performance Without Mitigation

Under SLS and ULS ground motions, potentially liquefiable materials are encountered between 1.5 m
and 5.0 m depth; however the anticipated settlements from these layers are very small, and the effects

are expected to be minor.

Liquefiable material was identified in BHO1 between 8.0 m and 11.0 m (below the maximum depth of
CPT investigations). Under SLS ground motions up to 50 mm of settlement is expected and under
ULS ground motions vertical settlements of up to 100 mm are expected. For characterisation and
consequence of liquefaction under this event, the performance of the site can be classified as Moderate
in accordance with Module 3, with “relatively small differential settlements” expected.

GEO



Given the depth of this liquefiable layer, the moderate liquefaction risk associated with it, and only mild
liquefaction risk within the surficial ~8 m of the soil profile, we anticipate this level of settlement to have
a minor expression at the surface.

6 Geotechnical Considerations

Based on our site investigations and review of the proposed subdivision plan, we consider the
site is suitable for the proposed development from a geotechnical perspective if the following
recommendations are considered.

6.1 Seismic Site Subclass

Based on the soil profile encountered in our investigations and knowledge of the surrounding area, we
consider seismic subsoil Class D (deep soil) to be appropriate for the site (in accordance with the
NZS 1170.5:2004).

6.2 Liquefaction Discussion

Despite the groundwater encountered at depths of between 1.5 m to 2.1 m, and layers of soil that could
be prone to liquefaction, our analysis confirms that the risk of liquefaction induced settlement at the site
is low.

6.3 Shallow Foundations

We consider shallow rib raft foundations to be suitable for this site. We anticipate that any new
foundations can be designed for an ultimate rupture bearing capacity of at least 300 kPa, and bear into
the natural alluvium below any topsoil or uncertified fill (see Table 2 for indicative depths of topsoil and
fill).

The ultimate rupture bearing capacity provided above should be multiplied by the following capacity
reduction factors:

e All ULS load combinations (including earthquakes) 0.5
e Serviceability Limit State cases 0.33

Increases in the recommended bearing capacity and / or capacity reduction factors may be possible
if load testing is carried out.

Topsoil and uncontrolled fill observed within our investigation should be removed and the
sub-excavation should be built back up with suitable, well-compacted (Engineer certified) fill between
the natural alluvium and the underside of the foundation. All filling works should be completed in
accordance with NZS 4431:2022. A ground engineering professional should be engaged to observe the
base of the excavation to confirm that the footings will be founded within appropriate natural material.

Assuming the above criteria are met, total settlements beneath the building foundation should not
exceed 25 mm. Differential settlement across the building platform may be up to half of the total
settlement.

GEO



6.4

Additional Considerations

Foundations should be designed by a Chartered Professional Engineer practising in foundation
design;

ENGEO should be given the opportunity to review the foundation design drawings prior to
submitting for Building Consent in order to ensure that the recommendations presented in this
report have been interpreted as intended; and

The exposed subgrade for foundations shall be assessed by a geotechnical professional during
construction to confirm that adequate founding has been achieved and that no soft material
remains.

Limitations

We have prepared this report in accordance with the brief as provided. This report has been
prepared for the use of our client, Classic Developments NZ Ltd, their professional advisers
and the relevant Territorial Authorities in relation to the specified project brief described in this
report. No liability is accepted for the use of any part of the report for any other purpose or by
any other person or entity.

The recommendations in this report are based on the ground conditions indicated from
published sources, site assessments and subsurface investigations described in this report
based on accepted normal methods of site investigations. Only a limited amount of information
has been collected to meet the specific financial and technical requirements of the client’s brief
and this report does not purport to completely describe all the site characteristics and
properties. The nature and continuity of the ground between test locations has been inferred
using experience and judgement and it should be appreciated that actual conditions could vary
from the assumed model.

Subsurface conditions relevant to construction works should be assessed by contractors who
can make their own interpretation of the factual data provided. They should perform any
additional tests as necessary for their own purposes.

This Limitation should be read in conjunction with the Engineering NZ / ACENZ Standard Terms
of Engagement.

This report is not to be reproduced either wholly or in part without our prior written permission.

We trust that this information meets your current requirements. Please do not hesitate to contact the
undersigned on (04) 472 0820 if you require any further information.

Report prepared by Report reviewed by
Ll
——
Callum Whitten Karen Jones, CEnvP, CMEngNZ (PEngGeol)
Engineering Geologist Principal Engineering Geologist
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:CM
:-40.75261

Latitude
Longitude : 175.131655

Logged By
Reviewed By : CC

Geotechnical Investigation

: 15/04/2021
:1.8m

Digger Type/Size : Bucket Excavator

LOG OF TEST PIT TP03

Date

Client : Classic Developments NZ Shear Vane No : 1371
Max Test Pit Depth

Bucket Type/Size : Toothed / 600 mm wide

Otaki, Kapiti Coast
18634.000.001

234 Rangiuru Road
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cala Penetrometer met practical refusal at 1.7 m depth.

ucket excavator met practical refusal. at 1.8 m depth .
tanding groundwater was encountered at 1.7 m.
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GEOTECH TEST PIT LOG - PHOTOS RANGIURU TP LOGS.GPJ NZ MASTER DATA TEMPLATE.GDT 4/16/21

LOG OF TEST PIT TP04

Geotechnical Investigation

Client : Classic Developments NZ Shear Vane No : 1371

234 Rangiuru Road Date : 15/04/2021 Logged By : CM
Otaki, Kapiti Coast Max Test Pit Depth : 2.3 m Reviewed By : CC
18634.000.001 Digger Type/Size : Bucket Excavator Latitude : -40.752339
Bucket Type/Size : Toothed / 600 mm wide Longitude : 175.131511
= Excavatability | —= 28 - kel 33 Scala Penetrometer
g (Relative Scale -é E‘ t 5 é > @ ﬁ— 2
s, o | 213 csc | §E
E S| S| @ DESCRIPTION 9 é 3 2 25 p & Blows per 100mm
© ©
8 [2|8 £ 3 G| w 2|2 S&|HE2| 2 4 6 8 1012
Silty fine to medium SAND with minor oo
14 gravel; dark brown. Poorly graded; gravel Do
H4E SM | is fine to medium, angular to subangular, Loose N
greywacke. Contains organics, rootlets, Lo
| ceramics, glass and wood. [FILL] Lo
: SILT with minor sand; brownish grey
0.5 1 : mottled orange. Low plasticity; sand is fine 184/31 Do
E : to medium. Contains organics for top 200 H
_ : mm. Lo
- M
1043 P
4> ML Do
3 P
: <_(| Very Stiff
w . .
1z o
w Do
1548 P
- . .
10 o
4T Do
] Clayey SILT with minor sand; bluish grey ] A
N : mottled orange. Moderate plasticity; sand Hha™
2.0— : ML | is fine to coarse. v W Do
] Silty fine to coarse SAND; brownish -
7 SM | orange. Well graded. S | Dense
Depth of Excavation: 2.3 m
7] Termination Condition: Practical refusal
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Bucket excavator met practical refusal. at 2.3 m depth .
Scala Penetrometer met practical refusal at 3.1 m depth.
Standing groundwater was encountered at 2.1 m.




:CM
:CC
:-40.752447

Latitude
Longitude : 175.131903

Logged By
Reviewed By

Geotechnical Investigation

: 15/04/2021

:1.8m

Digger Type/Size : Bucket Excavator

LOG OF TEST PIT TP05

Date

Client : Classic Developments NZ Shear Vane No : 1371
Max Test Pit Depth

Bucket Type/Size : Toothed / 600 mm wide

Otaki, Kapiti Coast
18634.000.001

234 Rangiuru Road
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:-40.753022

:CM

Latitude
Longitude : 175.131949

Logged By
Reviewed By : CC

Geotechnical Investigation
: 15/04/2021

Max Test Pit Depth :2.1m

LOG OF TEST PIT TP06

Client : Classic Developments NZ Shear Vane No : 1371
Date

Bucket Type/Size : Toothed / 600 mm wide

Digger Type/Size : Bucket Excavator

Otaki, Kapiti Coast
18634.000.001

234 Rangiuru Road
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GEOTECH TEST PIT LOG - PHOTOS RANGIURU TP LOGS.GPJ NZ MASTER DATA TEMPLATE.GDT 4/16/21

Geotechnical Investigation
. Client : Classic Developments NZ Shear Vane No : 1371
234 Rangiuru Road Date : 15/04/2021 Logged By : CM
Otaki, Kapiti Coast Max Test Pit Depth :2.2m Reviewed By : CC
18634.000.001 Digger Type/Size : Bucket Excavator Latitude : -40.753367
Bucket Type/Size : Toothed / 600 mm wide Longitude : 175.132164
= Excavatability | —= 28 - kel 33 Scala Penetrometer
g (Relative Scale -é E‘ t 5 § > @ ﬁ— 2
s, o | 213 csc | §E
Els| . 5 8 DESCRIPTION 2 é % 2 _% > %& Blows per 100mm
2e|g Bl O S| 5 |8l2| 22| 83T
8|28 | 3 6| w |25 88 |68<| 2 4.6 81012
Silty fine to medium SAND; dark brown. Vedi A
- »m Poorly graded. Contains organics and edium (@ i
F SM | rootlets. [TOPSOIL] D | Dense U
: SILT with minor sand; brownish grey N
e : mottled orange. Low plasticity; sand is fine 163/12 R R
: to medium. Contains organics for top 200 Y R
7 mm. RS AN A
051 ESEEE
1s LR
1042 ML M -
' = " : ol
N 3 Very Stiff
4< : ol
[EE] S S
Z N
1w IS
O S S -
40 [ R
) A
159 : R
] : Clayey SILT with minor sand and gravel; ]
- : bluish grey mottled orange. Moderate T
: ML N ued ) w A -
: plasticity; sand is fine to coarse; gravel is v A
7 | fine to coarse, rounded, greywacke. o - A
2.0— Silty sandy fine to coarse GRAVEL; )° 3°< )
GM | brownish orange. Well graded, rounded, o O IS g 'grllt'lé S
N greywacke; sand is fine to coarse. bV acke A
Q P . . . . . .
Depth of Excavation: 2.2 m A
. Termination Condition: Practical refusal
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Bucket excavator met practical refusal. at 2.2 m depth . TS = Topsail.
Scala Penetrometer met practical refusal at 1.7 m depth.
Standing groundwater was encountered at 1.9 m.




:-40.753268

:CM

Latitude
Longitude : 175.132759

Logged By

Reviewed By : CC

Geotechnical Investigation

: 15/04/2021

Max Test Pit Depth :2.1m

LOG OF TEST PIT TP08

Client : Classic Developments NZ Shear Vane No : 1371
Date

Bucket Type/Size : Toothed / 600 mm wide

Digger Type/Size : Bucket Excavator

Otaki, Kapiti Coast
18634.000.001

234 Rangiuru Road
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Unable to Penetrate.

Topsoil, UTP

TS

cala Penetrometer met practical refusal at 2.1 m depth.

ucket excavator met practical refusal. at 2.1 m depth .
tanding groundwater was encountered at 2 m.
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GEOTECH TEST PIT LOG - PHOTOS RANGIURU TP LOGS.GPJ NZ MASTER DATA TEMPLATE.GDT 4/16/21

Geotechnical Investigation
. Client : Classic Developments NZ Shear Vane No : 1371
234 Rangiuru Road Date : 15/04/2021 Logged By : CM
Otaki, Kapiti Coast Max Test Pit Depth : 2.1 m Reviewed By : CC
18634.000.001 Digger Type/Size : Bucket Excavator Latitude : -40.752767
Bucket Type/Size : Toothed / 600 mm wide Longitude : 175.133455
= Excavatability | —= 28 - kel 33 Scala Penetrometer
g (Relative Scale -é E‘ t 5 é > @ ﬁ—%
s, o | 213 csc | §E
Elg|. | DESCRIPTION 215182 85|88 | eomspertoomm
283 B| O S| S |glg| 22| 837
8|28 | 3 6| w |25 88 |68<| 2 4.6 81012
Silty fine to medium SAND; dark brown. Vedi A
- »m Poorly graded. Contains organics and edium : ol
F SM | rootlets. [TOPSOIL] D | Dense NG
: SILT with minor sand; brownish grey N
E : mottled orange. Low plasticity; sand is fine R
: to medium. Contains organics for top 200 S S S
N : mm. 204+ |0 i@ DD
0.5 : T SRR
] : ML M Very Stiff
| toHard | yTP
1= : S
2 PN
1.0+ 3 SR U
13 S S
< N Gl
Ju A
& Clayey SILT with minor sand; bluish grey U
18 ML . mottled orange. Moderate plasticity; sand Y BN
12 \is fine to coarse. x :
% : Silty gravelly fine to coarse SAND; © . /A
15 : | g | brownish orange. Well graded; gravel is  [:; Medium i R
| : fine to coarse, rounded, greywacke. o Dense Sl
] w
Silty sandy fine to coarse GRAVEL; A A S
— brownish orange. Well graded, rounded, )° 3 d Y R
greywacke; sand is fine to coarse. g b Medium N
7] GM L 9 v Dense to A S
9o o[\ ¥| | Dense R
2K s N
Depth of Excavation: 2.1 m A
E Termination Condition: Practical refusal
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Bucket excavator met practical refusal. at 2.1 m depth . TS = Topsoil, UTP = Unable to Penetrate.
Scala Penetrometer met practical refusal at 2 m depth.
Standing groundwater was encountered at 2 m.




:CM
:-40.752142

Latitude
Longitude : 175.133093

Logged By

Reviewed By : CC

Geotechnical Investigation

: 15/04/2021

1.7m

Digger Type/Size : Bucket Excavator

LOG OF TEST PIT TP10

Date

Client : Classic Developments NZ Shear Vane No : 1371
Max Test Pit Depth

Bucket Type/Size : Toothed / 600 mm wide

Otaki, Kapiti Coast
18634.000.001

234 Rangiuru Road
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Unable to Penetrate.

Topsoil, UTP

TS

cala Penetrometer met practical refusal at 1.5 m depth.

ucket excavator met practical refusal. at 1.7 m depth .
tanding groundwater was encountered at 1.5 m.
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GEOTECH TEST PIT LOG - PHOTOS RANGIURU TP LOGS.GPJ NZ MASTER DATA TEMPLATE.GDT 4/16/21

LOG OF TEST PIT TP11

Geotechnical Investigation

Client : Classic Developments NZ Shear Vane No : 1371

234 Rangiuru Road Date : 15/04/2021 Logged By : CM
Otaki, Kapiti Coast Max Test Pit Depth : 1.7 m Reviewed By : CC
18634.000.001 Digger Type/Size : Bucket Excavator Latitude : -40.752424
Bucket Type/Size : Toothed / 600 mm wide Longitude : 175.132303
= Excavatability | —= 28 - kel 33 Scala Penetrometer
g (Relative Scale -é E‘ t 5 § > @ ﬁ—%
%) ~ | > cc SRS
E T = @ DESCRIPTION L .5 3 g % > p & Blows per 100mm
£ (8|2 S| 8 S| 8 |5|3| 22 | 52&
g |=|3 5| & §| 3 |8|3| 55|28
QO |=|uw T| DS O | W |S|=|o0a|vaX| 2 4 6 8 1012
Silty fine to medium SAND; dark brown. A
1@ SM Poorly graded. Contains organics and D | Loose b
rootlets. [TOPSOIL]
: SILT with minor sand; brownish grey L S
E : mottled orange. Low plasticity; sand is fine : A
: to medium. Contains organics for top 200 : L
] mm. - W
0.5 : L HEEEE
. : UTP | 1 iei
1z : FEEEE
2 Y AR
1> ‘d:
2 ML wm [Ver stiff A
i <_(| to Hard :
1.0+ 2 Y SR
w . . . . .
40O . . . . .
o S
10 ®:
T sl
T : Clayey SILT with minor sand; bluish grey eSS
1.5 - : KML mottled orange. Moderate plasticity; sand 5 R
| \ is fine to coarse. ’ o[\ VW | S
GM | Silty sandy fine to coarse GRAVEL with D] § s Dense S
some cobbles; bluish grey mixed brownish T
orange. Well graded, rounded, greywacke; T
N sand is fine to coarse; cobbles are T
| rounded, up to 100 mm. R
Depth of Excavation: 1.7 m
2.0 Termination Condition: Practical refusal A
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AN ) A v | e e v e Sy At |
RN
Bucket excavator met practical refusal. at 1.7 m depth . TS = Topsoil, UTP = Unable to Penetrate.

Scala Penetrometer met practical refusal at 1.6 m depth.
Standing groundwater was encountered at 1.6 m.




:-40.752836

:CM

Latitude
Longitude : 175.132557

Logged By

Reviewed By : CC

Geotechnical Investigation

: 15/04/2021

1.7m

Digger Type/Size : Bucket Excavator

LOG OF TEST PIT TP12

Client : Classic Developments NZ Shear Vane No : 1371

Date

Max Test Pit Depth
Bucket Type/Size : Toothed / 600 mm wide

Otaki, Kapiti Coast
18634.000.001
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Topsoil.

TS

cala Penetrometer met practical refusal at 1.5 m depth.

ucket excavator met practical refusal. at 1.7 m depth .
tanding groundwater was encountered at 1.6 m.
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GEOTECH MACHINE BORING 234 RANGIURU BH01.GPJ NZ DATA TEMPLATE 2.GDT 5/11/25

NGEO

LOG OF BORING BHO01

Geotechnical Investigation Client gél:/a?:i/czz(l)Dzzvelopments NZ Ltd Core Diamet«_er 83 an
234 Rangiuru Road Date : Energy Trans_fer Ratio : 74 %
. ole Depth : 15. ogged By/Reviewed By :
Otaki Hole Depth : 15.345 m L d By/R d By : CW/KJ
Drilling Method : Rotosonic Latitude : 5486530
18634.000.001 Drilling Contractor : Pro-Drill Ltd Longitude : 1780006
- = ) =
o| 2 d - X @©
8 S g s E |9 “c>"ﬂé SPT % Total Core
Els|e|® DESCRIPTION Els|3|elsx o | Recovery | Notes
| €18 @ |5 |s|2|8s Ve sgl (%)
=1 FCH 7]
5 5|5 B 2|2 |8|2|5k 5
al=s|lnl 3 i U |[=]|=]oo =] 25 5 75
N ML | Sandy SILT with trace rootlets and organics;
greyish brown. Low plasticity. Sand is fine to
7 medium; with trace charcoal.
. 0.35 m - Becomes mottled light brown.
0.5
: 0.6 m - Becomes grey banded light brown. So
1.0 —
. 1/1//1/0/1/2
- M N=4
. SP | Fine to medium SAND with minor silt; grey.
1.5 Uniformly graded.
. h 4 N/A
. ML | Sandy SILT; greyish brown. Low plasticity.
. SP [ Sand is fine to medium.
. Fine to medium SAND with minor silt; grey.
2.0 Uniformly graded.
. 1.90 m to 2.05 m - Fine to coarse SAND. Well
| graded. AAVATRTAT
25 ] 2.40 m to 2.50 m - Fine to coarse SAND. Well Yiw L
] = graded.
1> 2.60 m to 3.10 m - Fine to coarse SAND. Well
> graded.
o=
-
1=
3.0 S
: GW | Sandy fine to coarse GRAVEL; grey. Well VTH6I5/5/5
graded. Gravel is angular to subrounded, N=21
7 moderately strong to strong, slightly weathered
7] to unweathered, Greywacke sandstone and ]
3.5 quartz.
4 O—_ 3.90 m - With trace cobbles; maximum
: measured cobble size 70 mm, subangular to MD
N subrounded, strong, slightly weathered,
. Greywacke sandstone. et
4.5 - w
5.0
: 15/9//9/19/11/11
] pvD| Noler

Borehole met target depth at 13.345 m depth.
Coordinates (NZTM) spatially estimated from aerial imagery, accuracy +/- 1m. Saturated, So = Soft L = Loose, MD = Medium
Dip test showed standing water at 1.6 m depth.

N/A = Not Applicable, M = Moist, W = Wet, S =

Dense, D = Dense, VD = Very Dense




NGEO LOG OF BORING BHO1

GEOTECH MACHINE BORING 234 RANGIURU BH01.GPJ NZ DATA TEMPLATE 2.GDT 5/11/25

Geotechnical Investigation Client : Classic Developments NZ Ltd Core Diameter : 83 mm
234 Rangiuru Road Date : 04/11/2025 Energy Transfer Ratio : 74 %
f ole Depth : 15. m ogge eviewe! :
Otaki Hole Depth : 15.345 Logged By/Reviewed By : CW / KJ
18634.000.001 Drilling Method : Rotosonic Latitude : 5486530
: : Drilling Contractor : Pro-Drill Ltd Longitude : 1780006
= — =5 5
(O] Q _8 [\ _ = é o)
cg S E £ % % 2 SPT & Total Core
Els|g @ DESCRIPTION § | 2|2\ 22| nvalue | 2| Recoven | Notes
1883 5 5|3|22 S5
[0 T o] ) | Oo|oc o o o
()] S|l D Ll ; = eYa) =< 25 50 75
N GW | Sandy fine to coarse GRAVEL; grey. Well
graded. Gravel is angular to subrounded,
7 moderately strong to strong, slightly weathered
7] to unweathered, Greywacke sandstone and
n quartz.
6.0— —
. 9/9//11/9/7/9
| N=36
6.5
: D-VD
7.0
- 710111111710
7.5 1
8.0 Cobble
"~ ] < | |SW/| Fine to coarse SAND with trace gravel; lodged in
5 brownish grey. Well graded. Gravel is medium O0I0/2%4 end of
= to coarse, subrounded, strong, slightly W N=6 barrel - noj
13 weathered to unweathered, Greywacke core loss.
= sandstone; upwards coarsening.
8.5 L
9'0__ 9.0 m - Singular cobble, 65 mm x 50 mm x 25
mm, subrounded, strong, unweathered,
T Greywacke sandstone. R !4/54/ 6
0.5 9.4 m to 9.75 m - Fine to medium SAND.
al Uniformly graded.
10.67 MD
. 3/3//6/5/7/7
| 10.2 m - Lens of organic material; 15 mm to 20 N=25
mm thick; dark brown and black. Organics are
] amorphous (wood fragments <5 mm); iron
10.57 oxide staining in sands above and below
. organic layer.
Borehole met target depth at 13.345 m depth. N/A = Not Applicable, M = Moist, W = Wet, S =
Coordinates (NZTM) spatially estimated from aerial imagery, accuracy +/- 1m. Saturated, So = Soft L = Loose, MD = Medium
Dip test showed standing water at 1.6 m depth. Dense, D = Dense, VD = Very Dense




NGEO LOG OF BORING BHO1

GEOTECH MACHINE BORING 234 RANGIURU BH01.GPJ NZ DATA TEMPLATE 2.GDT 5/11/25

: : ; Client : Classic Developments NZ Ltd Core Diameter : 83 mm
Geotechnical Investigation
234 Rangiuru Road Date : 04/11/2025 Energy Transfer Ratio : 74 %
. Hole Depth : 15.345 m Logged By/Reviewed By : CW / KJ
Otaki
18634.000.001 Drilling Method : Rotosonic Latitude : 5486530
: : Drilling Contractor : Pro-Drill Ltd Longitude : 1780006
= — =5 5
(O] Q _8 _ [\ _ = é o)
m S E S| E % 22 SPT & Total Core
Els|e @ DESCRIPTION E 1 & |2|8|82| nvalue | & | Recovery | Notes
o = |'a = - —
21288 O 1% |8|5|lee S| (%)
[0 T o] o ) | Oo|oc o o o
al=s|lnl 3 i U |[=]|=]oo =] 25 5 75
j SW | Fine to coarse SAND with trace gravel; RRH
brownish grey. Well graded. Gravel is medium  [.%.2.24
T to coarse, subrounded, strong, slightly Tetete 2/2//3,\]/‘__3?61”6
7] weathered to unweathered, Greywacke Ceeteld
. sandstone; upwards coarsening. OO D
11.51 0505e5¢!
j GW | Sandy fine to coarse GRAVEL with minor g
cobbles and trace silt; brownish grey. Well .‘.
1264 u graded. Gravel is angular to rounded, 3
7] moderately strong to very strong, slightly N 1%1%15{5’;‘61
. weathered to unweathered, Greywacke 0 .' mm
- sandstone; sand is fine to coarse; maximum D.
- measured cobble size 75 mm, subrounded, . @
12 5 strong, unweathered, Greywacke sandstone. . ..
- I.
4 ..
; . .'
i ),
130 s @
42 . .'
7 5 '. w 16/18//14/12/14/8
43 . ® =48
4 < o .-
13.5] %
- 0. D-VvD
; . .'
. 13.75 m - With some cobbles. .'
- ..
L} d >
14'0: I.. 5/5//14/36 Cobble
,® N=o0+ for lodged in
T 1% end of
7 ) barrel - no|
. '. core loss.
.
14.5_- 1%
- ..
..
- B¢
- ...
1561 — .®
- 711/115/26/9
i .' | Y N=50+ for
® 45mm
End of Hole Depth: 15.345 m
Termination: Target depth
Borehole met target depth at 13.345 m depth. N/A = Not Applicable, M = Moist, W = Wet, S =
Coordinates (NZTM) spatially estimated from aerial imagery, accuracy +/- 1m. Saturated, So = Soft L = Loose, MD = Medium
Dip test showed standing water at 1.6 m depth. Dense, D = Dense, VD = Very Dense
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Appendix 3:

Liquefaction Analysis

16.12.2025
18634.000.001_11



This software is licensed to: Geoscience Consulting (NZ) Ltd CPT name: CPT-01 - SLS

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction severity number Vertical settlements Lateral displacements
0.2 0.2 0.2
0.4 0.4 0.4
0.6 0.6 0.6
0.8 0.8 0.8
1 1 1
12 1.2 12
1.4 1.4 1.4
16 D uringvearthg 16 During‘l:arthq. 16 Durin;:anhq.
1.8 1.8 1.8
2 2 2
2.2 22 2.2
2.4 2.4 2.4
Ez.e E . E . gz.s Ez.e
'%2.8 % ) ‘g : %_2.8 3%2.8
a3 a o o 3 o 3
3.2 3.2 3.2
3.4 3.4 3.4
3.6 3.6 3.6
3.8 3.8 3.8
4 4 4
4.2 4.2 4.2
4.4 4.4 4.4
4.6 4.6 4.6
4.8 4.8 4.8
5 5 5
5.2 5.2 5.2
5.4 5.4 5.4
0 I 0.2 I 0.4 I 0.6 0 0.5 1 1.5 2 0 10 2 30 40 50 60 0 0
CRR & CSR Factor of safety LSN Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LSN color scheme
Analysis method: B&J (2014) Depth to GWT (erthq.):  1.60 m Fill weight: N/A B Amost certain it will liquefy B Severe damage
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy = malicfl)r e:(pl;ession of "quefafclt_ion et
i . X . ied: . . ) . oderate to severe exp. of liquefaction
Eg:'rt]r:quglfzsr:;agnitude M, ga:g don fevalie {Jcnictu\fvgifgl'\\/tacl:lﬁéulation: §$6s(¢)ed on SBT Efa?lpliFl)!:ae (tj);ehavior applied: ngmds only I:l L|qL.|efact|c->n and no lig. are equally likely [0 Moderate expression oFf) quue(f]action
Peak ground acceleration: ~ 0.13 Use fill: No Limit depth applied: No [ unlike to liquefy [ Minor expression of liquefaction
Depth to water table (insitu): 1.60 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy @ Little to no expression of liquefaction

CLig v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 26/11/2025, 12:25:49 pm 2
Project file: Z:\Projects\18601 to 18700\18634.000.001 - 234 Rangiuru Road, Otaki\05_Analysis_Design\2025 Liquefaction\234 Rangiuru Liquefaction.clq



This software is licensed to: Geoscience Consulting (NZ) Ltd

CPT name: CPT-01a - SLS

CRR plot
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Input parameters and analysis data

Analysis method:

Fines correction method:

Points to test:

Earthquake magnitude M,

Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value
6.40

0.13

Depth to water table (insitu): 1.60 m

Depth (m)

=
N

.2

FS Plot

0.5 1

Factor of safety

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

Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

1.60 m

3

2.60

Based on SBT
No

N/A

Liquefaction severity number

o
N © o »

Depth (m)

2.

0 10 20

Fill weight:

Transition detect. applied:

K, applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

60
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Yes

Sands only
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Liquefaction analysis overall plots
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Moderate to severe exp. of liquefaction
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Little to no expression of liquefaction

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 26/11/2025, 12:25:50 pm

Project file: Z:\Projects\18601 to 18700\18634.000.001 - 234 Rangiuru Road, Otaki\05_Analysis_Design\2025 Liquefaction\234 Rangiuru Liquefaction.clq
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This software is licensed to: Geoscience Consulting (NZ) Ltd

CPT name: CPT-02 - SLS
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Liquefaction analysis overall plots

50 60
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CRR & CSR Factor of safety LSN

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:
Earthquake magnitude M,
Peak ground acceleration:

Depth to water table (insitu): 1.40 m

B&I (2014) Depth to GWT (erthg.): 1.40m Fill weight:
B&I (2014) Average results interval: 3 Transition detect. applied:
Based on Ic value Ic cut-off value: 2.60 K, applied:

Unit weight calculation:  Based on SBT Clay like behavior applied:

Use fill: No
Fill height: N/A

Limit depth applied:
Limit depth:

N/A

No

Yes

Sands only
No

N/A

Depth (m)
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LSN color scheme

B Severe damage

[ Major expression of liquefaction

[ Moderate to severe exp. of liquefaction
[0 Moderate expression of liquefaction
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CPT name: CPT-04 - SLS
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CPT name: CPT-05a - SLS
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This software is licensed to: Geoscience Consulting (NZ) Ltd

CPT name: CPT-06 - SLS
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CPT name: CPT-06a - SLS
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CPT name: CPT-01 - ULS
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CPT name: CPT-01a - ULS
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CPT name: CPT-02 - ULS
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This software is licensed to: Geoscience Consulting (NZ) Ltd

CPT name: CPT-03 - ULS
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This software is licensed to: Geoscience Consulting (NZ) Ltd

CPT name: CPT-03a - ULS
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This software is licensed to: Geoscience Consulting (NZ) Ltd CPT name: CPT-04 - ULS
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This software is licensed to: Geoscience Consulting (NZ) Ltd

CPT name: CPT-05 - ULS
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This software is licensed to: Geoscience Consulting (NZ) Ltd

CPT name: CPT-05a - ULS
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This software is licensed to: Geoscience Consulting (NZ) Ltd

CPT name: CPT-06 - ULS
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This software is licensed to: Geoscience Consulting (NZ) Ltd

CPT name: CPT-06a - ULS
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