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Based on the investigation and appraisal of the site reported herein, the subject site has been assessed as suitable

for residential development.

The geotechnical investigaiton encountered generally moderately dense to dense dune sand undelying most of the

site, with shallow zones of loose sand and organics encountered in some areas.

Based on our assessment of stability and other natural hazards, we consider that there are no significant
geotechnical constraints at the proposed building sites, provided that earthworks are undertaken in accordance with

our recommendations below with specific regard to stripping and undercutting of loose and organic soils.

Specific assessment will likely be required for development over sloping areas particularly to the north of the central

ridge area.

Adequate provision for access to the proposed sites is provided in the scheme plan and access to building sites

can be formed with only minor earthworks required.

The developed subdivision design including design earthworks should be subject to geotechnical review to confirm
that the works are generally in accordance with this report and to provide any supplimentary recommendations

where required.
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1 INTRODUCTION

LDE Ltd has been engaged by EB Developments Limited to undertake a geotechnical suitability assessment for
Stage 3 of a proposed subdivision at Tamure Place and Peter Snell Road, Ruakaka (Figure 1).

The development will create approximately 81 residential lots generally in the range of 400 — 600m?, along with
several drainage reserves and vested road reserves. The proposed scheme plan is shown in Figure 2 below and
attached as Appendix A. It is expected that the scheme plan will be refined prior to submission for resource consent,
however the overall layout is expected to be broadly similar.

The purpose of the investigation was to determine the geotechnical suitability of the new vacant lots for development
in accordance with the Resource Management Act (1991) and the Whangarei District Council (WDC) Environmental
Engineering Standards (EES, 2022). The scope of our suitability assessment included consideration of any existing
or potential geotechnical hazards at the nominated building sites, consideration of engineering requirements for
residential construction.
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Figure 1: Location of the subject site and surrounding features (LINZ Aerial Basemap, LINZ Data Service).
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2 SITE DESCRIPTION

The subject site is legally described as Lot 1 and 2 DP 154366 comprising a total area of approximately 7.6ha
between Tamure Place and Peter Snell Drive in Ruakaka, approximately 20km southeast of Whangarei. The
currently proposed development is the third stage of development, occupying the bulk of the site with a residential
area of approximately 5.4ha. Stage 1, now completed, comprised the development of 10 residential lots alongside

Tamure Place, and Stage 2 being 6 residential lots off Peter Snell Drive.

The site is set amongst moderate density residential housing and is in close proximity to both the Ruakaka River,
some 120m to the west, and Bream Bay some 650m to the east. The proposed subdivision will occupy the land

formerly used by an equestrian park (Northgate Lodge).

2.1 GIS Mapping

Northland Regional Council (NRC)" and Whangarei District Council (WDC)? GIS Hazards Maps show the site as
being:

" https://localmaps.nrc.govt.nz/LocalMapsGallery/
2 https://gismaps.wdc.govt.nz/GISMapsGallery/
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e Mapped as entirely within the acid sulphate soil risk area. This mapping is based on the Opus
International Consultants Acid Sulphate Soil planning policy basic guide (2015), which classifies the
risk area as being any land below RL20m (OTPD) and underlain by recent (Holocene age) geological
units.

e Mapped as outside of the 10-, 50- and 100-year river flood hazard zone (NRC), with the exception of
Lot 84 which comprises a natural basin area and is entirely within the mapped 10-year flood zone
(Figure 2).

¢ Mapped as outside of the coastal flood (inundation) hazard areas. The peak coastal inundation level in
the Ruakaka River, adjacent to the site, is shown as 3.2m (NZVD) for the 100-year scenario (CFHZ2).

e Mapped “Orange Inundation Zone” for tsunami hazard. This zone represents the approximate

inundation extent from a 500-year return period tsunami.

[

| 250m (approx.) I

- ¥ 2 {
Figure 3: NRC Mapped flood susceptibility of the proposed subdivision

DE

DEVELOPMENT Professional Engineering Services -5-
& ENGINEERING



Project Reference: 18319
88 Peter Snell Road, Ruakaka
Document ID: 184907

The WDC Assets Map shows no public services within the site. There are however several existing residential and
agricultural buildings within the site, which are expected to be interconnected with private services. On-site

wastewater systems are expected to service the existing dwellings at the site.

A review of historical and recent aerial imagery has been undertaken, with images sourced from Retrolens® and
Google Earth. The site remained in a natural state of dune vegetation until at least 1985. The equestrian
development was constructed prior to 2001. It is unknown when and how the site was developed between 1985
and 2001 due to the absence of historical imagery. Since 2001 the equestrian development has generally remained
in a similar condition, with only minor changes to the development occurring. Two paddocks were subsequently
developed into dressage arenas involving the placing of sand. The dwelling present within the proposed Lot 17 was
constructed during 2018. The site appears to have remained in a similar condition since the construction of this
dwelling.

The 1:250,000 geological map of the region* (Figure 4) shows the site as being underlain by Holocene windblown
deposits across most of the site with this unit extending east towards the coast. Late Pleistocene stable dune
deposits are mapped along the western margins of the site, extending west to the Ruakaka River and beyond.
Descriptions of these materials are found in Table 1 below.

The Holocene stable dune deposits within the site mark the land-ward extent of the Holocene dune belt and are
therefore expected to have accumulated initially during the recent sea-level maximum, approximately 7000 years
ago. These dunes are inferred to have been left inactive by the recent fall in sea-level from approximately 3000
years ago. The high-standing parallel dune crest through the centre of the site is inferred to mark the true land-ward
boundary of the Holocene deposits.

The Pleistocene dune deposits are inferred to have accumulated through the previous interglacial period
approximately 115,000 — 125,000 years ago®. An elevated dune ridge is present to the west and have been eroded
to steep cliffs on the western bank of the Ruakaka River, while the area between the river and the subject site

appears to comprise lower-crested, aggrading dune ridges.

% Retrolens.co.nz

4 Edbrooke, S.W.; Brook, F.J. (compilers) 2009: Geology of the Whangarei area: scale 1:250 000. Lower Hutt: GNS Science. Institute of
Geological & Nuclear Sciences 1:250,000 geological map 2. 68 p. + 1 folded map

5 Hayward, B. W. 2017: Out of the Ocean, Into the Fire. Geoscience Society of New Zealand.
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Table 1: Summary of GNS mapped geology at the site. Inferred age based on Hayward (2017).

Key name (shaded to Figure 4) | GNS Description GNS absolute age | Inferred age
(years)
OIS1 (Holocene) parabolic dunes | Loose to poorly consolidated 0 - 14,000 5,000

sand in fixed parabolic and local
transverse dunes; minor sand,
mud and peat in interdune

deposits.

OIS5 (Late Pleistocene) stable Weakly cemented sand in fixed 71,000 — 128,000 115,000
dune deposits transverse dune ridges.

300m (approx.)

Figure 4: GNS mapped lithologies beneath the site. The dotted line is indicative on an inferred boundary between the units.

2.4 Previous Reporting

Two previous geotechnical reports have been prepared for the site, relating to Stages 1 and 2 of the development.

A subdivision (geotechnical) suitability assessment was prepared by RSEng (ref. 17367, dated 17/05/2021) for the
first stage of the development, creating 10 lots at the western edge of the property, adjacent to Tamure Place. The
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site investigation included six hand augered boreholes with Scala penetrometer tests, and six CPT tests, along the
western edge of the site.

The investigation encountered dense sand from the surface across all test sites. Auger holes generally refused at
around 2m depth against dense sand, with Scala penetrometer tests showing dense to very dense sand to at

least~2.5m depth. All CPTs but one refused at shallow depth (1-2m), with refusal noted due to anchor failure.

CPTO02 reached a target depth of 15m, encountering consistent dense sand through this depth. Cone resistance
(gc) was generally in the range of 6-12MPa within the upper 10m of the soil profile, increasing to 12-15MPa below
this. The assessment of the site included liquefaction analysis based on the above CPT, with settlements under

ULS loads predicted at less than 1cm, indicating negligible liquefaction hazard at the site.

A geotechnical suitability report was prepared by LDE Ltd (ref 18319, dated 30/9/21) for the second stage of the
development. This stage created 6 new lots on the north-eastern property boundary, immediately south of Peter
Snell Road. The investigation of these lots included six hand auger boreholes to a target depth of 3m and six Scala

penetrometer tests adjacent to each borehole, one of each test per lot.

The investigation encountered a generally consistent profile of topsoil underlying dune sands. The hand auger
boreholes each terminated short of 3m upon striking the groundwater table. Scala penetrometer testing identified
an increasing penetration resistance with depth, increasing from 1-2 blows/50mm penetration in the upper sands,
to 2 — 5 blows/50mm penetration in the remaining soil profile.

The site is presently occupied by an equestrian park, consisting of various farm buildings, a dressage arena,
paddocks and associated fencing, connected with a series of gravel tracks. An existing dwelling is present within
Lot 14 and is anticipated to remain throughout the development process. All other buildings are expected to be
removed as part of the development.

The site has been broadly divided into three separate topographic areas, as summarised below and shown in Figure
5.

This area is bound by the Stage 1 development to the west and the central dune to the east. This area comprises
generally flat paddock areas lying at approximately RL4.0m (NZVD2016). The paddocks have gentle fall towards a
constructed channel which is assumed to have been constructed to drain the land for grazing. The drain was re-
aligned to follow the eastern boundary of Stage 1 and is proposed to be vested as a drainage reserve. The area
appears to receive overland flows from the north.

This area is inferred to be the eastern extent of Pleistocene age dunes (as described in Section 2.3).
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2.5.2 Central dune ridge

The ridge runs north to south through the centre of the site. The area is predominantly occupied by farmland but
includes the recently constructed dwelling to the north (to remain in currently proposed Lot 14) and a small dwelling
to the south. The ridge crest is elevated at approximately RL8.5m and varies in width from 15-25m. Western side
slopes are gentle (generally 5-10°). Eastern side slopes are steeper at up to approximately 20° but are limited in
height up to approximately 2.5m.

The ridge crest rises to approximately RL15m at the northern boundary of the site and continues at this elevation
for a significant distance to the north through undeveloped land and then through a recreation reserve between
older residential areas. It is inferred that the ridge has historically been cut down within the site to create usable
land.

The dune ridge is inferred to be the western margin of the Holocene age dune belt which developed at the early
stages of the recent sea level maximum, as discussed in Section 2.3.

[0 Ny

#» Stage 1 formed
=4 overland flow path

4
L
§
¢

[}
2
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Western low-

. Eastern low- [y
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459 lying area /

:, 3 R,
\,«- oA

Drainage reserve/
inter-dune depression 2
>
: 9 °
ect site showing general topographic areas (described below).
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Figure 5: Topégraphié blan of the su

2.5.3 Eastern low-lying area

The area is bound by the central ridge to the west and the interdune depression area (proposed drainage reserve)
to the east. The area comprises broadly flat paddock areas elevated at between RL5.5m and 6.5m. The paddocks
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appear to be graded with even fall to central overland flow paths. A built-up stable area and large hardstand area
centrally and to the south on the western boundary of the area. The area appears to drain east towards the drainage

reserve.

This area is expected to have had a natural geomorphology of inactive parabolic dunes undulating around RL5 -
7m, similar to adjacent undeveloped land to the north. The site is expected to have been cleared and levelled to

form paddock during early agricultural development.

Our investigation of the site included the following work:

¢ Nineteen 50mm hand augered boreholes (HA101 to HA119) put down to a target depth of 3m or refusal.
Dynamic Cone Penetrometer (DCP) tests were performed in 1m increments ahead of the hand auger.
DCP results are shown on the corresponding borehole logs.

e Twelve Cone Penetrometer Tests (CPT01 - CPT03, CPT06 - CPT14) put down to a target depth of 15m
or refusal. CPT04 and CPTO05 refused at shallow depth and were not recorded or presented herein.
DPSH tests were carried out at these locations instead. Three dissipation tests were carried out, at the
base of CPT02, CPT06, and CPT12.

e Two Dynamic Probe-Super Heavy tests (DPSH04 — DPSHO05) were performed where CPTs could not
penetrate beyond 2m depth.

The locations of the subsurface investigations are shown on the Geotechnical Investigation Plan in Appendix B.

Test logs are attached in Appendix C. The field work was completed across May to June 2022.

Testing within this location included:
e HA116 - HA119
e CPTO3
e DPSHO04 — DPSHO05

Hand augers encountered a thin veneer of topsoil and loose to medium dense sand, underlain at shallow depth (0.4
to 0.8m) by a ‘hardpan’ of very dense cemented sand, leading to shallow auger refusal. Scala penetrometer testing
refused immediately on the hardpan.

DE

DEVELOPMENT Professional Engineering Services -10-
& ENGINEERING



Project Reference: 18319
88 Peter Snell Road, Ruakaka
Document ID: 184907

CPT testing refused on the hardpan at the locations of DPSH04 and 05. DPSH tests were able to penetrate the
hardpan and show generally loose ground above the hardpan, located at 2.0m depth at DPSHO04 and at 0.6m depth
at DPSHO05. The testing generally showed consistent medium dense to dens ground below the hardpan, to at least
10.0m depth.

Perched groundwater was encountered above the hardpan at two of the hand auger borehole locations.
Groundwater levels were recorded in DPSHO05, closer to the swale, as 1.03m, while no groundwater was recorded

above 2.4m in DPSHO04, closer to the central ridge.

CPTO03 reached a depth of 2.84m depth before refusing within the hardpan. Refusal was due to limit of reaction

force (i.e. anchor pull-out).

The ground conditions within the western low-lying area are generally consistent with the findings of the Stage 1

(RSENg) geotechnical investigation.

Testing within this location included:
e HA111-115
e CPTO1, CPT02, CPT06, CPTO7

Hand augers generally encountered topsoil up to approximately 200mm depth across this area.

Towards the north of the ridge (HA111 and HA112), topsoil was underlain by generally homogenous loose to medium
dense sand to the base of boreholes. Scala testing from the base of HA112 encountered sharp refusal at 2.7m

depth which may be the extension of the hardpan from the west beneath the dune ridge.

The underlying sand was more variable to the south. An extended zone of very loose sand was identified in HA114
between 1.0m and 2.2m depth, and interdune peat/organic sand was encountered in both HA113 and HA114, at a

depth of 1.1m and 2.2m respectively.

HA113 and HA114 reached the target depth of 3.0m, with no groundwater encountered. The remaining boreholes
refused at between 1.7m and 2.6m depth, due to borehole collapse. Saturated ground was encountered around

refusal depth in HA112 and HA115, indicative of groundwater level.

CPTO01, CPT02 and CPTO6, located on the western side of the ridge, refused at relatively shallow depth likely on
the hardpan horizon extending from the western low-lying area. The tests show a profile of loose to medium dense
sand and silty sand above the hardpan, with low strength organic soils likely peat also shown at CPT02 from 0.7 to
1.2m depth.

CPTO7, located on the eastern side of the ridge crest, reached a target depth of 15m, and showed a profile of very
dense clean sand to 6m depth. This was underlain by lower strength silt and clay from 6.0m to 8.0m depth with a

very dense horizon at 8.0m, indicative of a possible hardpan. Dense sand continued below this to 15m depth.
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Testing within this location included:

e HA101 - HA110
e CPTO8-CPT14

Hand augers generally encountered topsoil to a depth of 200mm across this area, with exception of HA101 — HA104

where topsoil appears to have been stripped from the dressage area.

The topsoil was found to be underlain by generally clean dune sands, comprising of typically medium dense to

dense fine sand with a minor proportion of silt.

A very loose layer of sand was encountered in HA104 between 1.95m and 2.25m depth, extending beyond the
depth of the borehole, at or about the groundwater table level. The sands otherwise showed a trend of increasing
density with depth, with HA101 to HA103 and HA107 showing sharp Scala refusal generally beyond 3.5m depth.

Buried organic soils were encountered in HA103 and HA109, which comprises highly organic sands with a variable
clay content. The material was encountered from between 1.1m and 1.5m depth in HA103 as thin lenses, and 0.8m
and 1.0m in HA109 as a discrete layer.

CPTO08 to CPT11 reached a target depth of 15m and show a consistent profile of high density (generally gc >12MPa)
clean sand through to roughly 11-12m depth, with lower density (qc = 4 - 8MPa) sand below this. Discrete layers of
even lower density sand were encountered in CPT08 and CPT09, around 13.5 to 14.5m depth (qc = 2 - 4MPa).

CPT12 to CPT14 all refused at shallower depth (5.0 to 7.0m), reaching the limit of reaction force (anchor pull-out)

when pushing into very dense sand at around these depths.

The ground conditions across the site are broadly consistent with the mapped geology of the area.

e The western low-lying area is underlain by Pleistocene age dune sands with a podsolised ‘hardpan’ at
shallow depth, and generally dense sands below.

e The central ridge is underlain by variable loose to medium dense dune sands. This is inferred to be the
western boundary of the recent Holocene dune sands, pushed up into a high ridge as sea-levels began
to fall from their recent maximum. Pleistocene dune sands appear to slope towards the east beneath
these deposits.

e The eastern low-lying area is underlain by Holocene dune sand, which appears to have been relevelled
to form paddocks. This comprises predominantly medium dense sand with some lenses of lower density

or organic material. The sands generally increase in density with depth. The Pleistocene age dunes
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may continue to slope east-wards beneath these deposits, based on CPT strength profiles, however

this has not been confirmed.

While not encountered during our testing it is likely that uncontrolled sand fill is present in isolated areas across the
site. This material is likely beneath the existing concrete slab buildings and the metalled accessways across the
site, and may exist in small patches across paddock areas where levelling has been carried out. Clean sand placed

as fill is unlikely to be differentiated from natural loose sand and is therefore not shown on test logs.

Bedrock was not encountered in the testing but is expected to be Waipapa Group basement terrace (greywacke),

and is expected to lie at greater than 30m depth beneath the site.

-2,

Figure 6: Exposure of the hardpan wiin a surface drain. Image taken Ioking approximatly north on the wtern boundary of
Lot 78.

3.4 Soil Moisture Profile and Groundwater Conditions

Testing was performed during winter and over a period of wet weather. As a result, the groundwater observations

are expected to be consistent with ‘design’ winter groundwater levels.
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The apparent groundwater depth shows significant variation around the site. Hand auger boreholes put down in
clean sand generally collapsed after a short depth in saturated sand, typically in the range of 1.5m to 3.0m depth,
however several boreholes reached 3m depth without encountering saturated ground. The fine sand soils at the
site are expected to be subject to significant capillary rise of groundwater, creating a zone of saturated soils above
the hydrostatic groundwater level or phreatic surface. The depth of saturation noted on borehole logs is therefore

expected to be some height above the groundwater table.

Three dissipation tests were performed in conjunction with the CPTs, in CPT02, CPT06, and CPT12, to establish
in-situ equilibrium pore pressures to help characterise the groundwater conditions at the site. The results and

interpretation and summarised in Table 2 below.

Table 2: Dissipation test results and inferred groundwater levels. Inferred ground water depth taken as test depth plus equilibrium
pore pressure head (uo x 9.81 kPa). Note pore pressure rise observed towards end of dissipation at CPT02, indicating that
equilibrium may not have been met.

CPTID | Dissipation Initial pore Equilibrium pore Inferred ground | Groundwater
test depth (m) | pressure (u;, kPa) | pressure (uo, kPa) | water depth (m) | elevation (mRL,
NZVD 2016).
CPT02 |4.68 29.2 17.1* 2.93* 1.5
CPTO06 |4.27 85.5 0.00 >4.27 <1.0
CPT12 | 7.01 121.4 8.1 6.18 0.2

Based on the results of the dissipation testing, consideration of the topographic constraints at the site, and the
observations from boreholes, a groundwater level of RL 3.0m (NZVD2016) has been adopted for analysis, being
approximately 1.5m depth across the western low-lying area, 2.5m depth across the easter low lying area, and up

to approximately 6.0m depth below the crest of the central ridge.

The near surface soils are expected to be well draining and are unlikely to be subject to surface saturation from
rainfall (i.e. development of wetting front). During the extended periods of wet weather, the static groundwater level
may rise somewhat, however with the site developed and being largely impervious, complete saturation of the

ground is considered unlikely to occur.

The depth to basement rock has not been established in our investigation but is expected to lie at greater than 30m
depth. The Stage 1 geotechnical report prepared by RSEng refers to a deep borehole at the refinery site,

encountering bedrock at 30 to 50m depth, and classified the site as Class D on this basis.

Based on the geomorphology of the site, the expected depth to bedrock and the strength profile observed in CPT
testing, we consider that the site is a Class D ‘deep or soft soil site’ as defined by NZS 1170.5 (2004) “Structural

Design Actions: Part 5: Earthquake actions — New Zealand”.
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This section summarises our assessment of the natural hazards within the property as broadly required by Section
106 of the Resource Management Act (1991 and subsequent amendments) and including geotechnical and coastal

hazards given Section 71(3) of the Building Act (2004). This includes erosion, inundation, subsidence, and slippage.

This section also includes our assessment of ground beneath the building site which is outside the definition of
“Good Ground” as defined by NZS3604 (2011) “Timber Framed Buildings”.

Tsunami pose a risk to any low-lying coastal areas of New Zealand and can pose a risk of expected loss of life
greater than (double) that of the near-source earthquake event itself. However, tsunami is not specifically identified
under the Building Act (2004) in comparison to the specified inundation sources (flooding, overland flow, storm

surge, tidal effects, and ponding).

Although tsunami will result in inundation of coastal lowlands, there are currently no prescriptive methods or specific
code designs that need to be considered in building design, and it should be appreciated that to date some form of
tsunami risk is knowingly or unknowingly accepted by the wider population and society of New Zealand for any low-

lying titled land adjacent to the coast.

The site is mapped as within the orange zone for tsunami hazard, representing the zone of inundation from a 1 in
500-year tsunami event. It is therefore considered that additional design considerations are not required to mitigate
against the potential adverse effects of wave heights associated with tsunami inundation at the site given the low

likelihood of event occurrence.

Although no additional design consideration is required, it is considered good practise for the owners of the property
to be familiar with evacuation routes to the nearest point of significantly higher ground should evacuation be

required. Further information on tsunami preparedness can be found on the NRC CDEM website®.

The site is within an acid sulphate soil risk area as identified on the WDC Hazards Maps and described in the Opus
Acid Sulphate Soils Planning Policy Guide 6. The site is included in the risk area on the basis that it is at less than

RL20m elevation and is mapped as underlain by recent sedimentary deposits.

The Acid Sulphate Soil Planning Policy Guide gives risk-based criteria for the classification of developments based

on earthworks elevations and volumes. Most of the subject site is elevated above RL5.0m, with only the western

8 https://www.nrc.govt.nz/civildefence/tsunami-evacuation-zones/
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low-lying ground below this level. This incorporates Lots 1 — 7, the lower half of Lots 9 — 12, Lot 65 and Lots 74 —
81. Earthworks removing surficial organics may result in only the lower edges of Lots 3, 5 and 6 being below this
level. Any bulk earthworks associated with the development of the lots is expected to above RL5.0m, and any
earthworks below this level are expected to be topsoil stripping and fill only and would therefore present little acid

sulphate soil risk.

The installation of services may involve minor excavations below RL5.0m, however given that these would be in
clean sand material, would be above the water table with no de-watering, and be limited to plastic (PE or PVC)
pipes for lot connections, we do not consider that acid sulphate soils present a significant risk to the proposed

development.

This should be re-assessed based on the final subdivision design at the time of detailed design, with particular

attention given to any concrete infrastructure below RL5.0m and below the groundwater table.

Liquefaction is the term used to describe the severe strength loss which can occur when saturated loose to medium

dense sands and low plasticity silts are subject to seismic shaking.

In addition to strength loss, liquefaction may also result in the expulsion of sand, silt and water at the surface, post
seismic settlement, and lateral movement towards areas of lower elevation such as rivers or streams, referred to
as lateral spreading. Differences in the amount of liquefaction due to variations in the ground can result in differential
surface settlement. In addition, significant building settlement can occur due to the severe loss of strength and

subsequent bearing capacity failure of the ground.

The site is in a region of low seismicity, accordingly the potential deformations associated with earthquake shaking
are expected to be low. However, due to the presence of saturated clean sand and silty sand identified in the CPT

and hand auger investigations a preliminary liquefaction analysis was undertaken.

MBIE Earthquake Geotechnical Engineering Practice — Module 1, titled “Overview of the guidelines” (dated
November 2021, Version 1) provides recommended peak ground acceleration (amax) and Earthquake Magnitude
(M) based on the New Zealand seismic hazard model and the calculation method outlined in the NZTA Bridge
Manual. The Bridge Manual recommends ‘lower bound’ seismic parameters for analysis in Auckland and Northland,
based on a magnitude 6.5 earthquake at 20km distance, in addition to the ULS values predicted from the seismic

hazard model. These parameters are shown below in Table 2 and were used for the liquefaction analysis of the site.

The liquefaction potential of soils has been assessed in accordance with MBIE Earthquake Geotechnical
Engineering Practice - Module 3. CLiq v3.4 has been used for numerical analysis of CPT data, with the procedure
of Boulanger & Idriss (2014) adopted. Liquefaction-induced free-field vertical volumetric strains were estimated for
the SLS and ULS design seismic events using the method of Zhang et al. (2002). Default assessment values were

utilised within the CLiqg software during the liquefaction analyses. These include, but are not limited to, assuming

7 https://www .building.govt.nz/building-code-compliance/b-stability/b 1-structure/module-3-identify-liquefaction-hazards/
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the existing ground is level, utilising an Ic cut-off of 2.6, applying clean sand and overburden corrections, automatic

calculations for soil unit weights and applying automatic corrections to the input data at soil transition layers.

The groundwater levels presented in Section 3.4 have been adopted for analysis, with the groundwater level raised
by 0.5m for the earthquake event.

Table 3: Seismic parameters adopted for liguefaction analysis, based on MBIE Module 1.

Seismic Parameter SLS (25-year) ULS (500-year) ULS Lower Bound (500-
year)
Peak ground 0.03 0.13 0.19

acceleration (amax)

Magnitude M 5.8 5.8 6.5

The site is underlain by predominantly clean fine to medium sand and silty sand. The groundwater level is relatively
shallow across most of the site.

The central ridge and eastern low-lying area are inferred to be underlain by Holocene age inactive dune sands,
deposited shortly after the recent sea-level maximum, with an inferred age of approximately 5000 years (as
discussed in Section 2.3). The western low-lying area is underlain by Pleistocene age dune sands with an inferred

age of approximately 115,000 years, being deposited at or around the last interglacial sea-level maximum.

While the composition of the Pleistocene age dunes is consistent with liquefaction susceptibility, the age of the

deposit, the strength and cementation of the sands all indicate low susceptibility.

The Holocene age sands underlying the central ridge and eastern low-lying area are considered to have high
liquefaction susceptibility.

Given the low seismicity of region, the inactive nature of the dune deposits, and the relatively short period that the
soils have been exposed to groundwater at or around current levels, it is considered unlikely that the soils at the
site have previously been subject to liquefaction. It is therefore considered appropriate to apply an aging factor to

cyclic resistance ratio for assessment of liquefaction triggering.

Aging factors have been calculated in accordance with the empirical formation given in Safter et al. 20158. Aging

factors Kor of 1.58 and 1.83 have been calculated for the Holocene and Pleistocene age sediments respectively.

8 Safter, D.A, Green, R.A., Hryciw, R.D., 2015. Use of explosives to investigation liquefaction resistance of aged sand deposits. Engineering
Geology 199 (2015) 140 — 147.
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All CPT tests have been included in the analysis, although it is primarily the CPTs located on the eastern low-lying
area (CPT08 to CPT14) where soils are expected to be reasonably susceptible to liquefaction.

As expected, significant liquefaction was limited to CPTs on the eastern side of the site, and was only predicted for
those CPTs which reached target depth (CPT08 to CPT11). CPT12 — CPT14 are expected to be underlain by similar

ground conditions but had shallow refusal.

Liquefaction induced settlements became significant only in the ‘lower bound’ ULS event. At both the conventional

(i.e. hazard based) ULS and SLS event no liquefaction is predicted.

For the lower bound event, liquefaction induced settlement of 12 — 15mm is predicted for CPT08 to CPT10, up to a
maximum of 25mm for CPT11. Liquefaction is confined to the lower density sands at 10-15m depth below the site.
Given the relatively low settlements and the depth of liquefaction, no surface expression of liquefaction is predicted.
LPIs are in the range of ‘low risk’ (0 or near 0) for all CPTs, and LSNs are in the range of 0 to 2, indicative little

liquefaction.

Parametric analysis in CLiq shows total vertical settlements becoming significant (i.e. >50mm settlement) from
above approximately 0.25g, however given the significant depth of non-liquefied dense sand, surface expressions
are expected to remain limited. Parametric analysis of LSN shows minor liquefaction (LSN <20) up to and exceeding
0.5¢g for all CPTs.

Analysis was undertaken without the aging factor applied as a sensitive check, and found liquefaction induced
settlements in the eastern low-lying area to be on the order of 100mm (90 — 110mm) for the ‘lower bound’ ULS case,
however this remains primarily at depth within the soil profile, with LSNs remaining in the range of little to minor
liquefaction (LSN of 7 — 11). It is considered conservative to both ignore aging and to apply an earthquake action
greatly exceeding the calculated probabilistic seismic hazard for the site, however this shows no significant step-

change into moderate or severe liquefaction induced damage when considering these factors in combination.

Based on the results of the analysis, minor liquefaction may occur in the design ULS event, exceeding the 500-year
return period seismic hazard for the site. Liquefaction induced settlement is within conventional design tolerance,
and surface expression of liquefaction is expected to be minimal given the significant depth at which significant

settlements are modelled to occur. Specific design against liquefaction is therefore not required.

A tabulated summary of all liquefaction analyses is shown in Table 4 below. Analysis outputs are shown in Appendix
D. Full analysis printouts are supplied only for the ULS lower bound case. Summaries are provided for all other

cases.

Table 4: Summary of liquefaction analysis results. Highlighted rows indicate CPTs where shallow refusal was met.
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ULS (0.13g / M5.8) Lower bound ULS (0.19g / M6.5) | Lower bound, no aging factor
Vertical Vertical Vertical
S settlement settlement settlement
< | CPT | (mm) LSN (mm) LSN (mm) LSN
> | CPTO1 0 0 0 0 1 0
_g CPTO02 0 0 5 1 22 6
é CPTO3 0 0 0 0 13 13
> CPT06 0 0 0 0 1 1
Ridge | CPTO7 0 0 0 0 18 1
. CPTO8 0 0 14 1 106 9
% CPT09 0 0 12 1 112 11
58/ CPT10 0 0 15 1 89 7
-g CPT11 0 0 24 2 112 10
é CPT12 0 0 0 0 1 0
ugj CPT13 0 0 0 0 3 1
CPT14 0 0 0 0 0 0

While free faces exist to the east and west of the development area, the liquefaction analysis shows very limited
liquefaction occurring a depth at which it could not affect lateral spreading at the site. The lateral spreading hazard

at the site is therefore considered to be negligible.

The site is for the most part flat or gently sloping. The only slopes of significance within the site are the steep eastern

flank of the central ridge area (up to 28°), and the short, steep bank slopes into the drainage reserve areas.

The slopes were found to be underlain by generally moderately dense sands which are expected to have a stable
angle of repose on the order of 34°. The slopes are therefore expected to be stable in their existing condition, and

are expected to have an adequate factor of safety against failure (i.e. >1.5).

The slopes are expected to be highly sensitive to surcharging, changes in angles, and erosion from uncontrolled
stormwater. As a result, care will be required during subdivision design to ensure that the stability of the slopes is

maintained.
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It is anticipated that the subdivision earthworks will generally flatten the site (i.e lower the ridgeline and raise lower
lying areas), however it is understood that the existing dwelling is to remain which will limit earthworks on the

northern side of the central ridge.

Preliminary earthworks design recommendations are given below for

CPTs and hand auger boreholes completed across the proposed development identified various potentially
compressible soils, including loose sand, organics, and low strength clay. These materials were generally confined

to the upper soil profile, although some loose zones were encountered at depth (e.g. HA104, HA114).

Any such compressible materials exposed at the surface should be stripped during earthworks and replaced with
engineered fill where necessary, in accordance with requirements of the relevant earthworks and residential
construction standards (NZS4431 and NZS3604).

Where deeper loose clean sand exists (i.e. as encountered in HA114), partial stripping, wetting, subgrade
compaction, and proof rolling may be sufficient to mitigate any further settlement hazard, however this will depend

on final fill levels and loads.

Given the significant variability in the depth and extent of compressible materials across the site, it will be necessary
to undertake detailed subgrade inspection and verification testing during initial earthworks to confirm undercut

requirements.

As an initial check of the settlement potential of the deeper loose soils, preliminary 1-dimensional consolidation
analysis was undertaken for each of the CPTs, using CPeT-IT Version 3. Primary settlement is calculated based on
constrained modulus values interpreted from CPT results. Secondary settlement is calculated based on
interpretated non-linear secondary compression index (Ca), over a period of 50 years, being the typical design life

of a dwelling.

Two load cases have been considered in the analysis
o 10kPa rigid load applied over a 12m by 12m square, representing a typical residential building on a raft
slab foundation.

e 36kPa flexible load over a 50m by 50m area, representing a 2m earthfill with a unit weight of 18kN/m?3.

An embedment depth for foundations and fill of 300mm was applied to each CPT. This represents both the removal
of topsoil which occurs during the normal construction procedure and removes potentially unreliable data gathered

within the surficial materials by the CPT.

The settlement analysis outputs are presented in Appendix E and are summarised in Table 5.
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Static settlements are largely negligible across the entire site, with settlement being within tolerance for both the
dwelling load and earthworks load.

CPTO02 shows the greatest settlement, with 20mm predicted under the earthworks load. Given that the settlement
is occurring in well-draining sand and expected to be near immediate, it is expected that no appreciable settlement

will occur following completion of earthworks.

Table 5: Calculated static settlement for typical dwelling and nominal earthwork loads.

Total predicted static settlement (mm)
CPT CPT dbzpl))th (m
Dwelling load (10kPa) Earthworks load (36kPa)

CPTO1 3.48 0.18 6.3
CPTO02 4.68 6 20.0
CPTO3 2.84 0.8 3.1

CPTO4 4.27 2 6.7
CPTO7 15.23 3.3 10.5
CPTO8 15.11 2 8.8
CPTO09 151 1.3 7.2
CPT10 15.07 1.4 7.5
CPT11 15.08 0.9 6.2
CPT12 7.01 0.7 3.5
CPT13 4.97 0.6 2.8
CPT14 6.2 0.4 3

The site is underlain by fine sand soils which are expected to be highly erodible under flowing water, making piping
erosion a significant hazard associated with the development of the site. Care will be required to ensure pipes are
adequately sealed and trench fills are well compacted to minimise the risk of piping around service trenches. Site-
sourced sand is considered unsuitable for trench backfill.

From our assessment of the natural hazard and ground deformation risks presented to the proposed development
we consider that the site is suitable for development, provided that the recommendations given in Section 5 are
adhered to.

DeEe

DEVELOPMENT Professional Engineering Services -21-
& ENGINEERING



Project Reference: 18319
88 Peter Snell Road, Ruakaka
Document ID: 184907

Bulk earthworks are expected to be limited to down-cutting off the central ridge area where possible to provide level
roadways through the development area, and likely filling of the western low-lying area to raise building platform

levels. Other minor cuts and fills are expected for platform grading and for the formation of right of ways.

All surficial organics, loose sand and uncontrolled fill should be removed beneath any residential lots, road
carriageways, and engineered fill areas. Stripped ground should be inspected and proof rolled prior to any filling.
Where deemed necessary by the project geotechnical engineer, subgrade should be wetted and compacted in situ
to increase subgrade density, and proof rolled to verify adequate density.

CPTO02 appears to show deeper organic soils extending to approximately 1.3m below ground level. Similar ground
was encountered in lenses across the Stage 1 area and should be anticipated to exist above the hardpan across
the low-lying western area. Bulk stripping up to 1.3m, but more typically on the order of 0.5m depth, should be

anticipated in this area.

Suitable subgrade is expected to exist across the remainder of the site, below topsoil and surficial loose sand, with
the exception of HA114, which shows very loose sand extending to over 2.0m depth. This borehole is located on
the central ridge landform and in close proximity to the proposed road alignment. It is expected that the road will be
cut down through the ridge, which will ideally remove most of the loose sand identified in this area. Where this is

not the case, deepened undercutting will likely be required to provide adequate road subgrade.

Any cuts should be formed to a batter slope no steeper than 1V:6H for a maximum height of 2m, or otherwise

retained by engineered retaining walls.

Steeper slopes may be suitable where surface water is carefully controlled, however this should be subject to

specific assessment.

Earth fills for building platforms should be limited to 2m depth and should be battered at a maximum of 1V:6H

without specific geotechnical assessment or otherwise retained by an engineered retaining wall.

All fill forming part of the building platform needs to be placed in a controlled manner to an engineering specification
that follows the general methodology given in NZS4431 (2022) “Engineered fill construction for lightweight

structures”. This includes the design, inspection, and certification of the fill by a Chartered Professional Engineer or
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Professional Engineering Geologist. This will be particularly important to enable the building proposed for the site
to be able to be constructed in accordance with NZS3604 (2011) “Timber Framed Buildings”.

The following specification is recommended for earth fills:

¢ All topsoil and unsuitable materials, including low strength ground, uncontrolled fill, rubbish etc shall be
stripped from the footprint area of the fill.

o Where fill is placed on subgrade slopes steeper than 1V:6H the subgrade shall be benched. Fill should
not be placed on slopes steeper than 1V:4H without specific assessment.

¢ Underfill drainage should be provided where any fills are placed over hardpan areas (generally to the
west of the site),

e The stripped subgrade surface should be inspected by the certifying engineer prior to placing any fill.

e Compaction control should be principally in terms of a minimum dry density percentage and maximum
allowable air voids. Where fills are less than 1m deep, verification by Scala penetrometer testing may
be appropriate, however this will be at the certifying engineers’ discretion. Recommended compaction
control criteria are presented in the table below.

e The testing frequency and specification should be confirmed with the contractor prior to commencing

work.

Inorganic site won material is expected to be generally suitable for placement as earth fill, provided it is not allowed
to become too wet or too dry. Compaction at or around natural moisture content is expected to be suitable based

on our experience with similar materials.

Provision should be made to ensure that the earthworks are conducted with due respect for the weather. The fill

should not be placed on to wet ground, especially if ponded water is present.

Table 6: Recommended fill compaction criteria

Air voids percentage

Average value not more than 10%

Maximum single value 12%

Maximum dry density percentage

Average value not less than 95%

Minimum single value 92%

Specific gravity and NZ Standard (or heavy) Compaction laboratory tests will be required to be undertaken prior to
the commencement of earthworks to establish the compaction criteria associated with the air voids and dry density

earthworks controls.
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The following material strength parameters may be adopted for the design of retaining walls embedded into and
supporting medium dense sand or sand fill. Specific geotechnical assessment is recommended for any specific
retaining walls proposed as part of the development, to account for locally loose zones, organic materials, hardpans

etc. Retaining walls should be designed for drained strength parameters.

e Unit weight 18kN/m3
e Friction angle 34°
e Cohesion 0 kPa

Retaining walls should include adequate behind wall drainage include provision of filter cloth to minimise piping of

find sand into drainage units.

As soon as possible, all final cut-slopes and fill slopes should be covered with topsoil a minimum of 0.10m thick to

minimise erosion of the fine sand soils at the site.

The finished ground level should be graded so that water cannot pond against, beneath or around any buildings
and retaining walls for the economic life of structure. To achieve this, it will be important that the building platform
beneath the topsoil grades away from the site. Contouring should avoid the potential for concentration and discharge
of surface water over point locations which could result in soil erosion or instability.

Preliminary foundation recommendations are provided below for information only. Foundation recommendations
and any further specific investigation requirements should be confirmed as part of the geotechnical completion

report.

Based on our investigation and appraisal of the building site, we expect that conventional shallow pile, concrete

slab-on-grade, or raft-slab foundations will be suitable for the sites.

Provided that building platforms are adequately stripped, undercut where required, and supported by medium dense

natural ground or engineering fill, ‘Good Ground’ is expected to exist as defined in NZS3604 (2011).

Where deeper zones of loose or organic material exist, it may be preferable to leave sites as being outside of ‘Good
Ground’ and requiring specific foundation design. Driven timber piles foundations are expected to be suitable for

such sites, with piles driven to adequate bearing in medium dense to dense sand.

Where ‘Good Ground’ is provided, conventional shallow timber pile or slab-on-grade foundations are considered
suitable.
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Standard design raft-slab foundations are also expected to be suitable (e.g. RibRaft, Cupolex, XRaft etc.), subject

to confirmation from the supplier.

Based on the findings of the investigation, road subgrades are expected to comprise predominantly clean sand.
Undercutting of shallow organics and loose sand is likely to be required over the eastern and western low-lying
areas, to depths on the order of 300-400mm. More significant undercutting may be required through the central

ridge where very loose soils were encountered to significant depth.

A subgrade CBR of 5-7% is expected to be available over most of the road alignment subject to shallow surface

stripping, however this will depend on final road levels.

The final scheme plan and resource consent level earthworks design should be subject to review to confirm that the
design is generally in accordance with our assumptions and to confirm any recommendations for any earthworks

not addressed herein.

The stormwater design for the proposed subdivision is addressed in a separate LDE report. This is expected to
include assessment of design flow levels in drains which may govern floor levels or platform design for some of the
low-lying sites.

This report has been prepared exclusively for EB Developments Limited with respect to the particular brief given to
us. Information, opinions, and recommendations contained in it cannot be used for any other purpose or by any
other entity without our review and written consent. LDE Ltd accepts no liability or responsibility whatsoever for or

in respect of any use or reliance upon this report by any third party.

This report was prepared in general accordance with current standards, codes, and practice at the time of this

report. These may be subject to change.

Opinions given in this report are based on visual methods, and subsurface investigations at discrete locations. It
must be appreciated that the nature and continuity of the subsurface materials between these locations are inferred
and that actual conditions could vary from that described herein. We should be contacted immediately if the

conditions are found to differ from that described in this report.

This report should be read in its entirety to understand the context of the opinions and recommendations given.
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] Sleeve friction, fs (kPa) N7 = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
& 8 2 8 g g S 8 g8 8 g8 8 8 s e -
a < N @ ~ ) ‘ID =3 g 5 ? 3 $ g % - o~ ™ [t} = ©0 ~ ~ © © 3
] r Sand mixtures: silty sand to sandy silt [
Sands: clean sands to silty sands
1] [
] Sand mixtures: silty sand to sandy silt L
2 | [«
Clays: clay to silty clay
] Silt mixtures: clayey silt & silty clay L
Clays: clay to silty clay
3] [ @@
Sand mixtures: silty sand to sandy silt
Sand mixtures: silty sand to sandy silt
"JEOH: 3.48m L
4 ] v
5 | [ @
6 | [ <€
7 ] [~
8 ] [ ®
9 ] [ <
10 ] L2
Client: EB Developments Remarks: Northing: 6027913mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 1.33m prevented measurement of ground  |Easting: 1731505mE Rig: Pagani TG63-150 o . 5] Sand mixures: sity sand C PT'01
Proj . : . : water. . System: NZTM Cone ID: MKS650 . gaifjr;?ile:gn sands to
roject:  Geotechnical Investigation Test according to ISO 22476-1:12 . L] sensitve tne-graines | 6 | SRS 52
—— Elevation: Ground Type: Comp. piezo cone - Dense sand to gravelly Project ID: 18319
Termination Reason: | 2] cray - organic soi 7 | Dens
DEVELOPMENT . ) Located By:  Phone GPS Cone Area: 10 cm? _ ' Depth: 3.48m
& ENGINEERING R . Limit of reaction force %1 Clays: clay to silty clay 8 | stiff sand to clayey sand
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 1 0f 1
Ruakaka Area Ratio:  0.78 s ey Date: 09/04/2022
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Cone Penetration Test (CPTu) Parameter Log Test ID: CPT-01
- Undrained shear strength, su (kPa) Nkt=15 Friction Angle (°)
E Normalised cone resistance, Qt 8 8 8 g g8 3 3 g 2 8 Soil Behaviour Type Index, Ic SBTn SBTn Description
:g_ Sensitivity SPT N60 (blows/300mm) (filtered) 3
o 3 8 3 8 3 8 3 o o ° ° o =
a . < = (:1 c:] (vl') zvla ~ ~ © ~ (o] 2 I > = s - N < Lol ~ ~ © © ¥
yAN— re—
1?Z7>>
940>> ) - )
] 57095 Sand mixtures: silty sand to sandy silt [
970>>
1005>> Sands: clean sands to silty sands
1 A
e 724>> L
552>>
438>>
] Sand mixtures: silty sand to sandy silt L
2 ] [ o
Qg/ — Clays: clay to silty clay
] T Silt mixtures: clayey silt & silty clay L
Clays: clay to silty clay
3] [ @@
Sand mixtures: silty sand to sandy silt
Sand mixtures: silty sand to sandy silt
"JEOH: 3.48m L
4 ] v
5 | [ @
6 | [ <€
7] [~
8 ] [ ®
9 ] [ <
10 ] L2
Client: EB Developments Remarks: Northing: 6027913mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 1.33m prevented measurement of ground  |Easting: 1731505mE Rig: Pagani TG63-150 o . 5] Sand mixures: sity sand C PT'01
j i iqati water. System: NZTM Cone ID: MKS650 lo sandysit
Project:  Geotechnical Investigation Test according to ISO 22476-1:12 : . [ sersive neranea [ 16| Sins:cean sanaso
Elevation: Ground Type: Comp. piezo cone - Dense sand to gravelly Project ID: 18319
Termination Reason: . Clay - organic soil 7| sand
DEVELOPMENT Located By:  Phone GPS Cone Area: 10 cm? Depth: 3.48m
& ENGINEERING R . Limit of reaction force y: ) %1 Clays: clay to silty clay 8 | stiff sand to clayey sand ) :
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 1 0f 1
. iff fine-graine
Ruakaka Area Ratio:  0.78 sity clay Date: 09/04/2022
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Cone Penetration Test (CPTu) Log Test ID: CPT-02
Cone resistance, qc (MPa) Inclination (°)
T Pore Pressure (u2), kPa o i
= N @ < e & N @ & Friction ratio, Rf (%) SBT SBT Description .
'§_ Sleeve friction, fs (kPa) N7 = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
[ 8 8 8 8 8 8 3 8 3 3 3 8 o 0 =
<] Y g 2 ¥ 2 5 e F © & & 0= e T i i 2 < T S T 2 9 4
4 § Clays: clay to silty clay i
1] Clay - organic soil [~
Clays: clay to silty clay
2 | [«
Clays: clay to silty clay
] Clays: clay to silty clay L
3] [ @@
Sand mixtures: silty sand to sandy silt
] ——— Sands: clean sands to silty sands L
4 ] v
Sand mixtures: silty sand to sandy silt
4 Sands: clean sands to silty sands -
Dissipation test: 4.68m O r
JEOH: 4.77m
5 | [ @
6 | [ <€
7] [~
8 ] [ ®
9 ] [ <
10 ] L2
Client: EB Developments Remarks: Northing: 6027843mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Ground water level located at 0.59m Easting: 1731492mE ng Pagaﬂi TG63-150 Bl Uncefined 5 Sand mixtures: silty sand C PT 02
. . o Test according to 1SO 22476-1:12 . ne ID: MK noeine to sandy sit =
Project:  Geotechnical Investigation System: NZTM Cone ID: S650 T sevivo e e [ 6] Sgre:eamsanceo
N N K Elevation: Ground TyPe: Comp piezo cone . Clay - organic ol 7 Dense sand to gravelly ProjeCt ID: 18319
DEVELOPMENT Termination Reason: Located By:  Phone GPS Cone Area: 10 cm? V- org sand Depth: 4.77m
& ENGINEERING R . Limit of reaction force : %1 Clays: clay to silty clay 8 | stiff sand to clayey sand
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 1 0f 1
Ruakaka Area Ratio:  0.78 s ey Date: 09/04/2022
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Cone Penetration Test (CPTu) Parameter Log

Test ID:

CPT-02

Undrained shear strength, su (kPa) Nkt=15

Friction Angle (°)

E Normalised cone resistance, Qt 8 8 8 g g8 3 3 g 2 8 Soil Behaviour Type Index, Ic SBTn SBTn Description

= Sensitivity SPT N60 (blows/300mm) (filtered) 3

& 8 3 8 2 2 8 5 3

a “I" = - N N @ © -~ ~ ™ < ] =4 < 3 S 3 - o~ < [t} o~ < © © 3
5SS \.

4 Clays: clay to silty clay i
1] N Clay - organic soil [~
i S L

Clays: clay to silty clay
2 | [«
\ Clays: clay to silty clay
] Clays: clay to silty clay L
3] [
Sand mixtures: silty sand to sandy silt
. 939>> . -
Sands: clean sands to silty sands
449>
4 ] v
Sand mixtures: silty sand to sandy silt
i p—itcicpaa Sands: clean sands to silty sands -
]EOH: 4.77m
5 | [ @
6 | [ <€
7 ] [~
8 ] [ ®
9 ] [ <
10 ] L2
Client: EB Developments Remarks: Northing: 6027843mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Ground water level located at 0.59m Easting: 1731492mE ng Pagaﬂi TG63-150 Sand mixtures: silty sand
. . o Test according to 1SO 22476-1:12 System: NZTM Cone ID: MKS650 g Uroined S | to sandy sit CPT'02
D e Project:  Geotechnical Investigation ystem: Sone 1B . . B sorsive moranes [ 6] s coan sanc o :
DEVELOPMENT Termination Reason: Elevation: Ground ype: omp.2 piezo cone . Clay - organic sof 7| Dense sanc togravely Project ID: 18319
& ENGINEERING ion® Limit of reaction force Located By: Phone GPS Cone Area: 10 cm ]| Clays: clay to silty clay 8 | stiff sand to clayey sand Depth 4.77m
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 10f2
" iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 09/04/2022




CPT-02 Dissipation Testing

Test at:4.68m
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Cone Penetration Test (CPTu) Log Test ID: CPT-03
Cone resistance, qc (MPa) Inclination (°)
g Pore Pressure (u2), kPa
= N @ < e & ~ @ o Friction ratio, Rf (%) SBT SBT Description .
] Sleeve friction, fs (kPa) N7 = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
& S = 2 8 8 - 8 8 g 8 8 8 8 =8 e e =
a - (\I‘ cla T o - =4 S 8 g 3 3 R 3 - ~ ™ [te) =4 =ty ~ <~ © © A
Clay - organic soil
Sand mixtures: silty sand to sandy silt
- Silt mixtures: clayey silt & silty clay -
Sand mixtures: silty sand to sandy silt
1] [
Sands: clean sands to silty sands
Sand mixtures: silty sand to sandy silt
Clays: clay to silty clay
2 ] Clays: clay to silty clay [
e —
? Sand mixtures: silty sand to sandy silt
E —_— -
< g Sands: clean sands to silty sands
3 JEOH: 2.84m [
4 ] v
5 | [ @
6 | [ <€
7 ] [~
8 ] [ ®
9 ] [ <
10 ] L2
Client: EB Developments Remarks: Northing: 6027882mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 0.58m prevented measurement of ground  |Easting: 1731444mE Rig: Pagani TG63-150 0 5| Sand mixtures: sity sand C PT 03
- i iqati water. System: NZTM ConelD:  MKS650 reemes fosanay i -
Project:  Geotechnical Investigation Test according to 1SO 22476-1:12 y : : ] [ sensiive fne-grained [ 6 | Sanes coan sends o
Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
Termination Reason: . Clay - organic soil 7| sand el
DEVELOPMENT . ) Located By:  Phone GPS Cone Area: 10 cm? _ ' Depth: 2.84m
& ENGINEERING R . Limit of reaction force %1 Clays: clay to silty clay 8 | stiff sand to clayey sand
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 1 0f 1
" iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 09/04/2022
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Cone Penetration Test (CPTu) Parameter Log Test ID: CPT-03
- Undrained shear strength, su (kPa) Nkt=15 Friction Angle (°)
E Normalised cone resistance, Qt 8 8 8 g g8 3 3 g 2 8 Soil Behaviour Type Index, Ic SBTn SBTn Description _
= Sensitivity SPT N60 (blows/300mm) (filtered) 3
) 2 8 3 8 g 8 3 ° o ° o o =
a . < = (:1 c:] (vl') zvla ~ ~ © ~ (o] 2 I > = s - N < Lol ~ ~ © ¥
- | Clay - organic soil
1382>> Sand mixtures: silty sand to sandy silt
> >
E — Silt mixtures: clayey silt & silty clay -
—_—
4 Sand mixtures: silty sand to sandy silt
T 791>> ) L
747>> Sands: clean sands to silty sands
612>>
A74>> Sand mixtures: silty sand to sandy silt
|:/ {/ Clays: clay to silty clay
N
2 ] E_/ /} Clays: clay to silty clay [
504>> ) . .
Sand mixtures: silty sand to sandy silt
734>>
E 530>> L
;gg:: Sands: clean sands to silty sands
3 JEOH: 2.84m [
4 ] v
5 | [ @
6 | [ <€
7 ] [~
8 ] [ ®
9] [ @
10 ] L2
Client: EB Developments Remarks: Northing: 6027882mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
VC\:IZLI;pse of hole at 0.58m prevented measurement of ground  |Easting: 1731444mE Rig: Pagani TG63-150 I Unceine 5 tSOaQ;:inr‘;\)ilx:ijlzes: silty sand C PT_03
Lo . . . : : Cone ID: MKS650 .
Project:  Geotechnical Investigation Test according to ISO 22476-1:12 System NZTM . L] sersitve tne-graned [ 16 | Sands: cloan sancsto
Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
Termination Reason: . Clay - organic soil 7| sand gravey
DEVELOPMENT . ) Located By:  Phone GPS Cone Area: 10 cm? _ ' Depth: 2.84m
& ENGINEERING R . Limit of reaction force %1 Clays: clay to silty clay 8 | stiff sand to clayey sand
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 1 0f 1
. iff fine-graines
Ruakaka Area Ratio:  0.78 sity clay Date: 09/04/2022
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Cone Penetration Test (CPTu) Log Test ID: CPT-06
Cone resistance, qc (MPa) Inclination (°)
g Pore Pressure (u2), kPa

= N @ < e & ~ @ o Friction ratio, Rf (%) SBT SBT Description .
< leeve friction. fs (kP X = Water level QO = Dissipation test Penetration m filtered [3
Sleeve friction, fs (kPa) enetration speed (cm/s) £
& S = 2 8 2 S & g g 8 8 8 =g e  w =
a " S < 5 2 T 8§ & 5 =B & K 9 N o 2 < < x ¢ T ¢ 2 4

E. d |

Clay - organic soil [

] Sand mixtures: silty sand to sandy silt L
1] [

— Clays: clay to silty clay [

Silt mixtures: clayey silt & silty clay [

Clays: clay to silty clay 3
2 ] — Clays: clay to silty clay [

—————— L

Clays: clay to silty clay i

Sand mixtures: silty sand to sandy silt [

3 Sand mixtures: silty sand to sandy silt I @
] Sands: clean sands to silty sands L
4] [

Bissivatiomtest—4-57m—O i
:EOH 427m L= TPHaluUIT eSS L= Z7TIT :
5 ] o
6] [
7] [~
8 ] [®
9] [
10] 2
Client: EB Developments Remarks: Northing: 6027734mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Ground wat(_er level located at 1.34m Easting: 1731477TmE Rig: Pagani TG63-150 Bl Uncefined 5 | Sand mixtures: silty sand C PT_06
i . L Test according to ISO 22476-1:12 System: NZTM Cone ID: MKS650 to sandy it
Project:  Geotechnical Investigation : . QW scrsive tnogranea | | Sancs:cln sanceo
Termination Reason: Elevation: Ground Type: Comp. piezo cone | 2] cray - organic soi 77| Densesandtogravely  |Project ID: 18319
DEVELOPMENT : i . 5 sand .
s ENGINEERING : . Limit of reaction force Located By Phone GPS Cone Area: 10 om S| Clays: clay to silty clay 8 | stiff sand to clayey sand Depth 4.2Tm
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 1 0f 1
" iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 11/04/2022




Generated with CORE-GS by Geroc - CPT Combined A3 v1 - 8/07/2022 11:28:59 am

Cone Penetration Test (CPTu) Parameter Log Test ID: CPT-06
- Undrained shear strength, su (kPa) Nkt=15 Friction Angle (°)
E Normalised cone resistance, Qt 8 8 8 g g8 3 3 g 2 8 Soil Behaviour Type Index, Ic SBTn SBTn Description _
:g_ Sensitivity SPT N60 (blows/300mm) (filtered) 3
o 3 8 3 8 3 8 3 o o o ° o =
a - - - (:1 c:] (vl') zvla ~ ~ ] ~ [t} 2 Q 3 < 3 - o~ <~ e} ~ < © © A
=Y = I Clay - organic soil
994>>
E 950>> B
877>> Sand mixtures: silty sand to sandy silt
659>>
1] i I — [~
< < f Clays: clay to silty clay
i { < L
) Silt mixtures: clayey silt & silty clay
— Clays: clay to silty clay
2 | Qg — Clays: clay to silty clay R
— -
Q I:C/<r Clays: clay to silty clay
i )\ \ * |
I B Sand mixtures: silty sand to sandy silt
3 ggz = Sand mixtures: silty sand to sandy silt ®
. >> -
451>>
419>>
] Sands: clean sands to silty sands L
591>>
687>>
4 671>> LY
653>>
1 642>>
]EOH: 4.27m
5 | [ @
6 | [ <€
7 ] [~
8 ] [®
9] [ @
10 ] L2
Client: EB Developments Remarks: Northing: 6027734mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Ground water level located at 1.34m Easting: 1731477mE ng Pagaﬂi TG63-150 Sand mixtures: silty sand
. . o Test according to 1SO 22476-1:12 System: NZTM Cone ID: MKS650 g Uroined S | to sandy sit CPT'06
Project:  Geotechnical Investigation ystem: : . B sevsive mo-granea [ | Sencs: cean sancs o :
—— Elevation: Ground Type: Comp. piezo cone - Dense sand to gravelly Project ID: 18319
Termination Reason: . Clay - organic soil 7| sand
DEVELOPMENT . ) Located By:  Phone GPS Cone Area: 10 cm? _ ' Depth: 4.27m
& ENGINEERING R . Limit of reaction force %1 Clays: clay to silty clay 8 | stiff sand to clayey sand
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 10f2
" iff fine-graines
Ruakaka Area Ratio:  0.78 sity clay Date: 11/04/2022




CPT-06 Dissipation Testing

Test at:4.27m
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Cone Penetration Test (CPTu) Log Test ID: CPT-07
Cone resistance, qc (MPa) Inclination (°)
g Pore Pressure (u2), kPa
= N @ < e & N @ & Friction ratio, Rf (%) SBT SBT Description R
] Sleeve friction, fs (kPa) N7 = Water level O = Dissipation test Penetration speed (cm/s) (filtered) S
% 8 8 8 8 8 o o o o o o o :
a S g 3 b 2 5 S § v % F % AN P T T DN S S 4
1 R
2] [ o
3] [
Sands: clean sands to silty sands
4 ] v
5] [ @
6] [ <€
<2 Sand mixtures: silty sand to sandy silt
Silt mixtures: clayey silt & silty clay
E —_— Clays: clay to silty clay -
Clays: clay to silty clay
7] = [~
Silt mixtures: clayey silt & silty clay
— __— Clays: clay to silty clay u
Silt mixtures: clayey silt & silty clay
8 ] — — [ ®
— — Sand mixtures: silty sand to sandy silt
=z ] Sands: clean sands to silty sands
9] [ <
Sands: clean sands to silty sands
10 ] L2
Client: EB Developments Remarks: Northing: 6027897mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 4.76m prevented measurement of ground  |Easting: 1731544mE Rig: Pagani TG63-150 0 [ 5] Sand mixtures: sity sand C PT_07
- _ o water. System: NZTM Cone ID: MKS650 Sani: loan sands o
Project:  Geotechnical Investigation Test according to ISO 22476-1:12 . (| sensive fne-grainea |6 | Sancs:cie
Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
DEVELOPMENT Termination Reason: L By: Phone GPS Cone Area: 10 cm? . Clay - organic soil 7| sana ey Debth: 15.23
& ENGINEERING . . Limit of reaction force ocated y: one one Area: cm %1 Clays: clay to silty clay 8 | stiff sand to clayey sand epth: -£om
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixtures: ciayey st & [ | sy fne-grained Sheet: 10f2
" iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 11/04/2022
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Cone Penetration Test (CPTu) Log

Test ID:

CPT-07

Cone resistance, qc (MPa) Inclination (°)
T o © ° Pore Pressure (u2), kPa N L . 0
= N @ - - & o N @ < Friction ratio, Rf (%) SBT SBT Description .
= Sleeve friction, fs (kPa) N = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
& S = 2 8 2 - 8 8 g 8 8 8 8 =8 e  w =
a - (\I‘ cla T o - =4 S 8 g 3 3 R 3 -~ ~ ™ [t} 2 2 o~ < © © A
11] =
12] [
13 ] [
14 ] L3
15] -\ [ o
1EOH: 15.23m

16_] [©
17] [~
18] [
19 ] [
20 ] [&

Client: EB Developments Remarks: Northing: 6027897mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:

Collapse of hole at 4.76m prevented measurement of ground  |Easting: 1731544mE Rig: Pagani TG63-150 o . 5] Sand mixures: sity sand C PT'07
Project: : : : water. . System: NZTM Cone ID: MKS650 ) gai?ig?);lz"atn sands to
roject:  Geotechnical Investigation Test according to 1SO 22476-1:12 . [ sensiive fine-grained [ 6 | Sane i
—— Elevation: Ground Type: Comp. piezo cone o Dense sand to gravelly Project ID: 18319
Termination Reason: | 2] cray - organic soi 7 | Dens
DEVELOPMENT o . Located By: Phone GPS Cone Area: 10 cm? ’ _ Depth: 15.23m
& ENGINEERING R . Limit of reaction force %1 Clays: clay to silty clay 8 | stiff sand to clayey sand
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sit mixtures: dlayey it & |G| syt fno-grained Sheet: 20f2
Ruakaka Area Ratio:  0.78 s ey Date: 11/04/2022
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Cone Penetration Test (CPTu) Parameter Log

Test ID:

CPT-07

- Undrained shear strength, su (kPa) Nkt=15 Friction Angle (°)
E Normalised cone resistance, Qt 2 8 3 §‘ § S 9 2 © 2 Soil Behaviour Type Index, Ic SBTn SBTn Description
= Sensitivity SPT N60 (blows/300mm) (filtered) S
Q. o o o o o o ~
8 SI "!T) 8. &I g 3. - ~ ) ~ 0 =4 < 3 S 3 o~ ~ ) ~ < © © E'
7966>>
4917>>
g 3405>> -
2455>>
1553>>
T 1152>> L
1009>>
963>>
916>>
B 851>> L
780>>
710>>
2 714>> L
744>>
742>>
623>>
B 526>> L
460>>
433>>
468>> -
3 479>> L
g??:: Sands: clean sands to silty sands
- 481>> -
508>>
493>>
4 482>> LY
468>>
472>>
526>>
573>>
. 536>> L
446>>
476>> 0
5 483>> L
442>>
412>>
6 | [
Sand mixtures: silty sand to sandy silt
Silt mixtures: clayey silt & silty clay
E Clays: clay to silty clay -
Clays: clay to silty clay
7 ] [~
Silt mixtures: clayey silt & silty clay
4 Clays: clay to silty clay -
Silt mixtures: clayey silt & silty clay
8 ] [®
é:? - 7 Sand mixtures: silty sand to sandy silt
Sands: clean sands to silty sands
9] [
Sands: clean sands to silty sands
10 ] [
Client: EB Developments Remarks: Northing: 6027897mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 4.76m prevented measurement of ground  |Easting: 1731544mE Rig: Pagani TG63-150 I Unceine 5 tSOaQ;:inr‘;\)ilx:ijlzes: silty sand CPT_07
Proiect: . . . water. . System: NZTM Cone ID: MKS650 . Sands: clean sands to
D e roject:  Geotechnical Investigation Test according to ISO 22476-1:12 _ oo o . [ serstve ne-ranes |6 | Sand: e -
DEVELOPMENT Termination Reason: Elevation: Ground ype: omp.2 piezo cone . Clay - organic sof 7| Dense sanc togravely Project ID: 18319
& ENGINEERING — Limit of reaction force Located By: Phone GPS Cone Area: 10 om ]| Clays: clay to silty clay 8 | stiff sand to clayey sand Depth: 15.23m
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 10f2
. iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 11/04/2022
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Cone Penetration Test (CPTu) Parameter Log Test ID: CPT-07
- Undrained shear strength, su (kPa) Nkt=15 Friction Angle (°)
E Normalised cone resistance, Qt 8 8 8 g g8 3 3 g 2 8 Soil Behaviour Type Index, Ic SBTn SBTn Description _
:g_ Sensitivity SPT N60 (blows/300mm) (filtered) 3
o 8 g g S g § % ~ o~ ® < o] =) I =4 =4 3 - ~ < © ~ ~ © © =
(=] X N . ‘:‘ ‘?‘ § K - Y ® < n ['4
1] R
12] LY
13 ] IR
14 ] L3
15 ] [ o
{EOH: 15.23m

16_] [©
17 ] L=
18] R
19 ] L2
20 ] [&

Client: EB Developments Remarks: Northing: 6027897mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:

Collapse of hole at 4.76m prevented measurement of ground  |Easting: 1731544mE Rig: Pagani TG63-150 ixtures: si
- water. Systom: NZTM Cone ID: MKS650 0 R 5| aanan CPT-07
Project:  Geotechnical Investigation Test according to 1SO 22476-1:12 y : : . [ sensiive fne-grained [ 6 | Sanes coan sends o
—— Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
Termination Reason: . Clay - organic soil 7| sand gravey
DEVELOPMENT . ) Located By:  Phone GPS Cone Area: 10 cm? _ ' Depth: 15.23m
& ENGINEERING R . Limit of reaction force %1 Clays: clay to silty clay 8 | stiff sand to clayey sand
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 20of2
Ruakaka Area Ratio:  0.78 sty clay Date: 11/04/2022




Generated with CORE-GS by Geroc - CPT Combined A3 v1 - 29/06/2022 2:17:40 pm

Cone Penetration Test (CPTu) Log Test ID: CPT-08
Cone resistance, qc (MPa) Inclination (°)
T N © o Pore Pressure (u2), kPa o L i o
= N ®© = < & o N @© < Friction ratio, Rf (%) SBT SBT Description R
] Sleeve friction, fs (kPa) N7 = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
& 8 2 8 g g S 8 8 8 8 g 8 8 e -
a < g ° b R S T 8§ 8 § 8 8 K 08 - ¢ 2 0 < T N S S 4
Clay - organic soil
e s
Sand mixtures: silty sand to sandy silt
Sands: clean sands to silty sands
Sand mixtures: silty sand to sandy silt
= Silt mixtures: clayey silt & silty clay L
= Clays: clay to silty clay
2 | [«
3] [
Sands: clean sands to silty sands
4 ] v
5 | [ @
J C"_r Sand mixtures: silty sand to sandy silt L
6 | [ <€
7 ] [~
8 ®
7] Sands: clean sands to silty sands r
9 ] [ <
10 ] L2
Client: EB Developments Remarks: Northing: 6027844mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 1.56m prevented measurement of ground  |Easting: 1731563mE Rig: Pagani TG63-150 o . 5] Sand mixures: sity sand C PT'08
Project: . o water. System: NZTM Cone ID: MKS650 _ Sani: loan sands o
roject:  Geotechnical Investigation Test according to ISO 22476-1:12 . L] sensitve tne-graines | 6 | SRS 52
—— Elevation: Ground Type: Comp. piezo cone - Dense sand to gravelly Project ID: 18319
Termination Reason: | 2] cray - organic soi 7 | Dens
DEVELOPMENT . ) Located By:  Phone GPS Cone Area: 10 cm? _ ' Depth: 15.2m
& ENGINEERING R . Limit of reaction force %1 Clays: clay to silty clay 8 | stiff sand to clayey sand
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 10f2
Ruakaka Area Ratio:  0.78 s ey Date: 11/04/2022




Generated with CORE-GS by Geroc - CPT Combined A3 v1 - 29/06/2022 2:17:40 pm

Cone Penetration Test (CPTu) Log

Test ID:

CPT-08

Cone resistance, qc (MPa) Inclination (°)
g Pore Pressure (u2), kPa
= N @ < e & N @ & Friction ratio, Rf (%) SBT SBT Description R
= leeve friction, fs (kP = Water leve = Dissipation tes Penetration m iltered
£ Sleeve friction, fs (kPa) N7 = Water level O-=D tion test enetration speed (cm/s) fi é
& e g 2 8 2 S g g8 g 8 8 s8 e  w -
a < ‘?‘ 2 s © Y $ ¥ B 8 & 038 T i i 2 < x ¢ T ° 2 x
11] =
12] L
1 | Sands: clean sands to silty sands ©
] Sand mixtures: silty sand to sandy silt
1 Sand mixtures: silty sand to sandy silt
14 ] L3
Sand mixtures: silty sand to sandy silt
15 | S Sands: clean sands to silty sands o
{EOH: 15.2m
16_] [©
17 ] L=
18] L2
19 ] L2
20 ] L&
Client: EB Developments Remarks: Northing: 6027844mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 1.56m prevented measurement of ground  |Easting: 1731563mE Rig: Pagani TG63-150 0 [ 5] Sand mixtures: sity sand C PT_08
- _ o water. System: NZTM Cone ID: MKS650 Sani: loan sands o
Project:  Geotechnical Investigation Test according to ISO 22476-1:12 . [N sensiive fnogranca |6 | Sancs: ce
Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
DEVELOPMENT Termination Reason: L By: Phone GPS Cone Area: 10 cm? . Clay - organic soil 7| sana ey Debth: 15.2
& ENGINEERING . . Limit of reaction force ocated y: one one Area: cm %1 Clays: clay to silty clay 8 | stiff sand to clayey sand epth: -<m
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixtures: ciayey st & [ | sy fne-grained Sheet: 20f2
" iff fine-graines
Ruakaka Area Ratio:  0.78 sity clay Date: 11/04/2022
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Cone Penetration Test (CPTu) Parameter Log

Test ID:

CPT-08

Undrained shear strength, su (kPa) Nkt=15

Friction Angle (°)

E Normalised cone resistance, Qt 2 8 3 §‘ § S 9 2 © 2 Soil Behaviour Type Index, Ic SBTn SBTn Description
= Sensitivity SPT N60 (blows/300mm) (filtered) 3
Q. o o o o o o o hr
8 0 = 2 & & 8 3 -~ ~ ™ < ] =4 < 3 S 3 - o~ < [t} o~ < © © 3
——— . L —_— =T - Clay - organic soil
2139>>
2215>> Sand mixtures: silty sand to sandy silt
E 1763>> B
1817>> Sands: clean sands to silty sands
934>> Sand mixtures: silty sand to sandy silt
= (’/ Silt mixtures: clayey silt & silty clay L
Clays: clay to silty clay
E 624>> o
580>>
657>> ~
2 662>> -
587>>
559>>
485>>
R 518>> L
547>>
545>>
582>> -
3 575>> L
602>>
525>>
Sands: clean sands to silty sands
- 448>> -
493>>
502>>
4 ] v
461>>
497>>
506>>
467>>
. 573>> L
548>>
574>> 0
5 493>> L
411>>
4 Sand mixtures: silty sand to sandy silt -
6 | [ <€
7 ] [~
8 ®
7] Sands: clean sands to silty sands r
) >
9 ] [ <
10 ] [2
Client: EB Developments Remarks: Northing: 6027844mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
VC\:IZLI;pse of hole at 1.56m prevented measurement of ground  |Easting: 1731563mE Rig: Pagani TG63-150 I Unceine 5 tSOaQ;:inr‘;\)ilx:ijlzes: silty sand C PT_08
Lo . . . : : Cone ID: MKS650 .
D e Project:  Geotechnical Investigation Test according to 1SO 22476-1:12 System NZTM o . . L] sensitve tne-granea [ 16| Sonds:cloan sands o :
DEVELOPMENT Termination Reason: Elevation: Ground ype: omp.2 piezo cone . Clay - organic sof 7| Dense sanc togravely Project ID: 18319
& ENGINEERING — Limit of reaction force Located By: Phone GPS Cone Area: 10 om ]| Clays: clay to silty clay 8 | stiff sand to clayey sand Depth: 15.2m
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 10f2
" iff fine-graines
Ruakaka Area Ratio:  0.78 sity clay Date: 11/04/2022
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Cone Penetration Test (CPTu) Parameter Log

Test ID:

CPT-08

Undrained shear strength, su (kPa) Nkt=15

Friction Angle (°)

3 Normalised cone resistance, Qt 3 8 8 g g 8 8 g 2 8 Soil Behaviour Type Index, Ic SBTn SBTn Description .
"g_ Sensitivity SPT N60 (blows/300mm) (filtered) é
) 3 8 3 8 3 8 3 ° o ° o o =
Q . " T g g 7 g - 2 2 M 2 2 8 2 2 2 T T2 N S S x
1] LS
12] L
1 | Sands: clean sands to silty sands ©
1 — Sand mi i si i
1 an m!xtures s!lty sand to sandy s!lt
> Sand mixtures: silty sand to sandy silt
14] -_ — L=
] / '
; Sand mixtures: silty sand to sandy silt
] —_— = L
15 | Sands: clean sands to silty sands o
{EOH: 15.2m
16_] [©
17] L=
18] L2
19 ] [2
20 ] [&
Client: EB Developments Remarks: Northing: 6027844mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 1.56m prevented measurement of ground  |Easting: 1731563mE Rig: Pagani TG63-150 0 [ 5| Sand mixtures: sity sand CPT 08
Project: . . . water. . System: NZTM Cone ID: MKS650 N . gai?ig?);l:"atn sands to
ject:  Geotechnical Investigation Test according to 1ISO 22476-1:12 . [ ] sensitve negrained | 6 | S0 %
Elevation: Ground Type: Comp. piezo cone o Dense sand to gravell Project ID: 18319
Termination Reason: . Clay - organic soil 7| sand gravey
DEVELOPMENT . ) Located By:  Phone GPS Cone Area: 10 cm? ) ) Depth: 15.2m
& ENGINEERING R . Limit of reaction force %1 Clays: clay to silty clay 8 | stiff sand to clayey sand
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 20f2
. iff fine-graine
Ruakaka Area Ratio:  0.78 sty clay Date: 11/04/2022
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Cone Penetration Test (CPTu) Log Test ID: CPT-09
Cone resistance, qc (MPa) Inclination (°)
g Pore Pressure (u2), kPa
= N @ < e & ~ @ o Friction ratio, Rf (%) SBT SBT Description .
'§_ Sleeve friction, fs (kPa) N7 = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
[ 8 8 8 8 5] ° 8 8 3 8 3 ] 8 8 o 0 =
a - (\I‘ cla T o - =4 S 8 g 3 3 R 3 - ~ ™ [te) =4 =ty o~ < © © A
Clay - organic soil
Sand mixtures: silty sand to sandy silt
1] [
Sands: clean sands to silty sands
- Sand mixtures: silty sand to sandy silt -
2 ) o
b Sands: clean sands to silty sands u
b Sand mixtures: silty sand to sandy silt u
3] [ @@
4 ] v
Sands: clean sands to silty sands
5 | [ @
6 | [ <€
Sand mixtures: silty sand to sandy silt
7 Sands: clean sands to silty sands ~
Sand mixtures: silty sand to sandy silt
8 ] [ ®
9 ] [ <
Sands: clean sands to silty sands
10 ] L2
Client: EB Developments Remarks: Northing: 6027728mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 2.13m prevented measurement of ground  |Easting: 1731567mE Rig: Pagani TG63-150 0 [ 5] Sand mixtures: sity sand C PT_og
- _ o water. System: NZTM Cone ID: MKS650 Sani: loan sands o
Project:  Geotechnical Investigation Test according to ISO 22476-1:12 . [N sensiive fnogranca |6 | Sancs: ce
Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
DEVELOPMENT Termination Reason: L By: Phone GPS Cone Area: 10 cm? . Clay - organic soil 7| sand srevey Debth: 15.2
& ENGINEERING . . Limit of reaction force ocated y: one one Area: cm %1 Clays: clay to silty clay 8 | stiff sand to clayey sand epth: -<m
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 10f2
" iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 10/04/2022
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Cone Penetration Test (CPTu) Log Test ID: CPT-09
Cone resistance, qc (MPa) Inclination (°)
T Pore Pressure (u2), kPa L i
= N @ < e & N @ & Friction ratio, Rf (%) SBT SBT Description .
'§_ Sleeve friction, fs (kPa) N7 = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
[ 8 8 8 8 8 ° 8 8 3 8 3 3 3 8 o 0 =
a - (\I‘ cla T el - =4 S 8 g 3 3 R ® - ~ ™ [te) =4 =ty ~ <~ © © A
1] =
] Sands: clean sands to silty sands N
12] LY
| Sand mixtures: silty sand to sandy silt
4 Sands: clean sands to silty sands -
13] Sands: clean sands to silty sands L2
| Sands: clean sands to silty sands
] Sand mixtures: silty sand to sandy silt
14 ] L3
] T §
] ? Sands: clean sands to silty sands
15 ] [ o
{EOH: 15.2m
16_] [©
17 ] L=
18] R
19 ] L2
20 ] [&
Client: EB Developments Remarks: Northing: 6027728mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 2.13m prevented measurement of ground  |Easting: 1731567mE Rig: Pagani TG63-150 0 [ 5| Sand mixtures:sity sand C PT_og
j i iqati water. System: NZTM Cone ID: MKS650 lo sandysit
Project:  Geotechnical Investigation Test according to ISO 22476-1:12 : . [ sersive neranea [ 16| Sins:cean sanaso
—— Elevation: Ground Type: Comp. piezo cone - Dense sand to gravelly Project ID: 18319
Termination Reason: | 2] cray - organic soi 7 | Dens
DEVELOPMENT Located By:  Phone GPS Cone Area: 10 cm? Depth: 15.2m
& ENGINEERING R . Limit of reaction force y: ) %1 Clays: clay to silty clay 8 | stiff sand to clayey sand ) :
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 20of2
Ruakaka Area Ratio:  0.78 s ey Date: 10/04/2022
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Cone Penetration Test (CPTu) Parameter Log Test ID: CPT-09
- Undrained shear strength, su (kPa) Nkt=15 Friction Angle (°)
E Normalised cone resistance, Qt 8 8 8 g g8 3 3 g 2 8 Soil Behaviour Type Index, Ic SBTn SBTn Description
= Sensitivity SPT N60 (blows/300mm) (filtered) 3
Q. o o o o o o o hr
8 0 = 2 & & 8 3 -~ ~ ™ < ] =4 < 3 S 3 - o~ < [t} o~ < © © 3
/ e Clay - organic soil
1336>>
893>>
E 871>> L
896>>
5105> Sand mixtures: silty sand to sandy silt
1] i [
540>>
569>> Sands: clean sands to silty sands
- 517>> Sand mixtures: silty sand to sandy silt -
498>>
2 696>> ~
b 653>> Sands: clean sands to silty sands =
591>>
507>>
b Sand mixtures: silty sand to sandy silt u
3] [
472>>
— 472>> -
432>>
420>>
4 405>> LY
533>>
642>>
635>> . i
48455 Sands: clean sands to silty sands
— 502>> -
5 | [ @
447>>
- 484>> -
6 | [ <€
Sand mixtures: silty sand to sandy silt
7 Sands: clean sands to silty sands ~
Sand mixtures: silty sand to sandy silt
8 ] [®
P>
9] [
Sands: clean sands to silty sands
10 ] [2
Client: EB Developments Remarks: Northing: 6027728mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
VC\:IZLI;pse of hole at 2.13m prevented measurement of ground  |Easting: 1731567mE Rig: Pagani TG63-150 I Unceine 5 tSOaQ;:inr‘;\)ilx:ijlzes: silty sand C PT_og
— . L : : Cone ID: MKS650 :
D e Project:  Geotechnical Investigation Test according to ISO 22476-1:12 erte:‘ (':ZTMd T o . L] sersitve tne-graned [ 16 | Sands: cloan sancsto ——
N A evation: roun ype: omp. plezo cone - rojec :
DEVELOPMENT Termination Reason: L By: Ph GPS c A . 10 5 . Clay - organic soil 7 S:r:ldse sand to gravelly b ]th
& ENGINEERING . . Limit of reaction force ocated y: one one Area: cm %1 Clays: clay to silty clay 8 | stiff sand to clayey sand epth:
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sit miures:cayey it 9| st tmorained Sheet:
. iff fine-graines
Ruakaka Area Ratio:  0.78 sty 2y Date:
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Cone Penetration Test (CPTu) Parameter Log

Test ID:

CPT-09

Undrained shear strength, su (kPa) Nkt=15

Friction Angle (°)

k3 Normalised cone resistance, Qt 3 8 3 g 2 3 2 9 3 Soil Behaviour Type Index, Ic SBTn SBTn Description
= Sensitivity SPT N60 (blows/300mm) (filtered) 3
Q. o o o o o o o hr
8 0 = 2 & & 8 3 -~ ~ ™ < ] < 3 S 3 o~ < [t} o~ < © © 3
1] LS
] Sands: clean sands to silty sands N
12] LY
| Sand mixtures: silty sand to sandy silt
4 Sands: clean sands to silty sands -
13] Sands: clean sands to silty sands L2
| Sands: clean sands to silty sands
] Sand mixtures: silty sand to sandy silt
14 ] L3
] Sands: clean sands to silty sands
15 ] [ o
{EOH: 15.2m
16_] [©
17 ] L=
18] R
19 ] L2
20 ] [&
Client: EB Developments Remarks: Northing: 6027728mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
VC\:IZLI;pse of hole at 2.13m prevented measurement of ground  |Easting: 1731567mE Rig: Pagani TG63-150 I Unceine 5 tSOaQ;:inr‘;\)ilx:ijlzes: silty sand C PT_og
Lo . . . : : Cone ID: MKS650 .
D e Project:  Geotechnical Investigation Test according to 1SO 22476-1:12 System NZTM o . . L] sensitve tne-granea [ 16| Sonds:cloan sands o :
DEVELOPMENT Termination Reason: Elevation: Ground ype: omp.2 piezo cone . Clay - organic sof 7| Dense sanc togravely Project ID: 18319
& ENGINEERING — Limit of reaction force Located By: Phone GPS Cone Area: 10 om ]| Clays: clay to silty clay 8 | stiff sand to clayey sand Depth: 15.2m
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 20of2
" iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 10/04/2022
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Cone Penetration Test (CPTu) Log

Test ID:

CPT-10

Cone resistance, qc (MPa) Inclination (°)
T Pore Pressure (u2), kPa L i
= N @ < e & N @ & Friction ratio, Rf (%) SBT SBT Description
£ Sleeve friction, fs (kPa N = Water level O = Dissipation test Penetration speed (cm/s (filtered) E
, fs (kPa) peed (cm/s) £
& S = 2 8 8 - 8 8 g 8 8 8 8 =8 e e =
(=) =~ N i N [re] - = S a3 g 3 3 R 3 ? - o~ ] [t} = g ~ < © x
i Sand mixtures: silty sand to sandy silt
1] 7 [~
2] [ o
. )
4 ] } LY
Sands: clean sands to silty sands
5] [ @
6] [ <€
7] [~
8 ] [ ®
9] [ <
t? Sands: clean sands to silty sands
10 ] L2
Client: EB Developments Remarks: Northing: 6027877mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 0.74m prevented measurement of ground  |Easting: 1731669mE Rig: Pagani TG63-150 0 [ 5] Sand mixtures: sity sand CPT_1 0
- _ o water. System: NZTM Cone ID: MKS650 Sani: loan sands o
Project:  Geotechnical Investigation Test according to ISO 22476-1:12 : . [N sensiive fnogranca |6 | Sancs: ce
—— Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
DEVELOPMENT Termination Reason: ] Cone Area: 10 o . Clay - organic soll 7| ers gravelly prolse iy
& ENGINEERING . . Limit of reaction force Located By Phone GPS one Area: cm %1 Clays: clay to silty clay 8 | stiff sand to clayey sand epth: -<m
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 10f2
Ruakaka Area Ratio:  0.78 s ey Date: 10/04/2022
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Cone Penetration Test (CPTu) Log

Test ID:

CPT-10

Cone resistance, qc (MPa) Inclination (°)
T N © o Pore Pressure (u2), kPa o L i o
= N ®© = < & o N @© < Friction ratio, Rf (%) SBT SBT Description R
'§_ Sleeve friction, fs (kPa) N7 = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
[ 8 8 8 8 8 o 8 S 8 S S 2 S S o 0 =
a - (\I‘ @ T o - =4 S 8 g 3 3 R 3 -~ o~ ™ [t} 2 2 o~ < © © A
11] ) R
12] LY
13 ] IR
] Sands: clean sands to silty sands i
14 ] L3
15 ] Sands: clean sands to silty sands L2
{EOH: 15.2m
16_] [©
17 ] L=
18] R
19 ] L2
20 ] [&
Client: EB Developments Remarks: Northing: 6027877mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 0.74m prevented measurement of ground  |Easting: 1731669mE Rig: Pagani TG63-150 0 [ 5| Sand mixtures:sity sand CPT_1 0
Project: . o water. System: NZTM Cone ID: MKS650 _ Sani: loan sands o
roject:  Geotechnical Investigation Test according to ISO 22476-1:12 . L] sensitve tne-graines | 6 | SRS 52
—— Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
Termination Reason: . Clay - organic soil 7| sand el
DEVELOPMENT . ) Located By:  Phone GPS Cone Area: 10 cm? _ ' Depth: 15.2m
& ENGINEERING R . Limit of reaction force %1 Clays: clay to silty clay 8 | stiff sand to clayey sand
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 20of2
Ruakaka Area Ratio:  0.78 sity clay Date: 10/04/2022
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Cone Penetration Test (CPTu) Parameter Log

Test ID:

CPT-10

Depth (m)

Normalised cone resistance, Qt

F 50
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I 200

Undrained shear strength, su (kPa) Nkt=15

0
0
5
0
5
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0 - < [N (N

0
™

Friction Angle (°)

=)
<

0
<

50

I 250
I 300
I 350

Sensitivity

~ o~ ] ~ [t}

10

o
Y

o
®

SPT N60 (blows/300mm)

=
<

50

Soil Behaviour Type Index, Ic

SBTn

SBTn Description
(filtered)

RL (m)

433>>

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Sands: clean sands to silty sands

-8

-10

DDE

DEVELOPMENT
& ENGINEERING

Client:

Project:

Location:

EB Developments

Geotechnical Investigation

Tamure Place and Peter Snell Road,
Ruakaka

Remarks:

Collapse of hole at 0.74m prevented measurement of ground
water.

Test according to ISO 22476-1:12

Northing:
Easting:
System:

Termination Reason:
Limit of reaction force

Elevation:
Located By:
Location:

6027877mN
1731669mE
NZTM
Ground
Phone GPS

Operator:
Rig:

Cone ID:
Type:
Cone Area:

Area Ratio:

Sleeve Area:

CK

Pagani TG63-150
MKS650

Comp. piezo cone
10 cm?

150 cm?

0.78

Soil Behaviour Type - Robertson 1986

O Undefined

. Sensitive fine-grained
. Clay - organic soil

3 Clays: clay to silty clay

Silt mixtures: clayey silt &
silty clay

5
6
7
8
9

Test ID:

Sand mixtures: silty sand
to sandy silt
Sands: clean sands to

CPT-10

silty sands
Dense sand to gravelly
sand

Project ID:
Depth:
Sheet:
Date:

Stiff sand to clayey sand

Stiff fine-grained

18319
15.2m
1of2
10/04/2022
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Cone Penetration Test (CPTu) Parameter Log

Test ID:

CPT-10

Undrained shear strength, su (kPa) Nkt=15

Friction Angle (°)

£ Normalised cone resistance, Qt 3 8 3 §, § 3 3 g 2 3 Soil Behaviour Type Index, Ic SBTn SBTn Description .
"g_ Sensitivity SPT N60 (blows/300mm) (filtered) é
@ 3 8 3 8 3 8 3 - - - - ° -
a - = - (:1 c:] :? zvla - ~ ) ~ 0 e I 2 < 3 -~ o~ ~ ) ~ < © © A
1] LS
12] L
13 L2
] Sands: clean sands to silty sands i
14 ] L3
15] Sands: clean sands to silty sands L2
{EOH: 15.2m
16_] [©
17 ] L=
18] L2
19 ] [2
20 ] L&
Client: EB Developments Remarks: Northing: 6027877mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 0.74m prevented measurement of ground  |Easting: 1731669mE Rig: Pagani TG63-150 0 [ 5| Sand mixtures: sity sand CPT 1 0
Project: . o water. System: NZTM Cone ID: MKS650 . Sani: loan sands o
roject:  Geotechnical Investigation Test according to ISO 22476-1:12 : L] serstvemegranes 6 | e
Elevation: Ground Type: Comp. piezo cone - Dense sand to gravelly Project ID: 18319
DEVELOPMENT Termination Reason: . Cone Area: 10 cm? . Clay - organic soil 7| sana Debth: 15.2
& ENGINEERING . . Limit of reaction force Located By Phone GPS one Area: cm %1 Clays: clay to silty clay 8 | stiff sand to clayey sand epth: -<m
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sit mixtures: dlayey it & |G| syt fno-grained Sheet: 20f2
Ruakaka Area Ratio:  0.78 s ey Date: 10/04/2022
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Cone Penetration Test (CPTu) Log Test ID: CPT-11
Cone resistance, qc (MPa) Inclination (°)

T Pore Pressure (u2), kPa L .
= N @ < 2 & N @ < Friction ratio, Rf (%) SBT SBT Description
= Sleeve friction, fs (kPa N = Water level O = Dissipation test Penetration speed (cm/s (filtered) E

, fs (kPa) peed (cm/s) £
& S = 2 8 2 S g g8 g 8 8 s8 e  w o
o < g < ¥ © . @ ¥ © © N D - N < < < 5 < y e @ o
1 R
2 ] [ o
3] [
4 ] v
5 ] [©

Sands: clean sands to silty sands
g —
7] [~
8 ] [
9] [
10 ] e
J
Client: EB Developments Remarks: Northing: 6027849mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 2.82m prevented measurement of ground  |Easting: 1731643mE Rig: Pagani TG63-150 o . 5] Sand mixures: sity sand CPT'1 1
j i iqati water. System: NZTM Cone ID: MKS650 lo sandysit
D e Project:  Geotechnical Investigation Test according to ISO 22476-1:12 n . B sevsive mo-granea [ | Sencs: cean sancs o :
Termination Reason: Elevation: Ground Type: Comp. piezo cone | 2] cray - organic soi 77| Densesandtogravely  |Project ID: 18319
DEVELOPMENT : . . 2 sand .
& ENGINEERING — Limit of reaction force Located By: Phone GPS Cone Area: 10 cm %1 Clays: clay to silty clay 8 | stiff sand to clayey sand Depth: 15.21m
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sit mixtures: dlayey it & |G| syt fno-grained Sheet: 10f2
Ruakaka Area Ratio:  0.78 s ey Date: 10/04/2022
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Cone Penetration Test (CPTu) Log

Test ID:

CPT-11

Cone resistance, qc (MPa) Inclination (°)
g Pore Pressure (u2), kPa
R ~ b < 2 & ~ © & Friction ratio, Rf (%) SBT SBT Description .
'§_ Sleeve friction, fs (kPa) N = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
[ 8 8 8 8 8 <] 8 8 8 2 S S o 0 =
a " S < 5 2 N8 ¥ v e & @ N ¢ 2 < < x ¢ T ¢ 2 4
11] =
12] [
13 ] [
14 | Sand mixtures: silty sand to sandy silt <
] Sand mixtures: silty sand to sandy silt ™
Sands: clean sands to silty sands
15 ] Sands: clean sands to silty sands L2
] - —
{EOH: 15.21m
16_] [©
17] [~
18] [
19 ] [
20 ] [&
Client: EB Developments Remarks: Northing: 6027849mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 2.82m prevented measurement of ground  |Easting: 1731643mE Rig: Pagani TG63-150 0 [ 5| Sand mixtures: sity sand CPT 1 1
' i iqati water. : ConelD:  MKS650 . o sandy it -
Project:  Geotechnical Investigation Test according to ISO 22476-1:12 System: NZTM ' . L] sersitve tne-graned [ 16 | Sands: cloan sancsto
Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
Termination Reason: | 2] cray - organic so 7 gravely
bl L ' Located By:  Phone GPS Cone Area: 10 cm? sand Depth: 15.21m
& ENGINEERING R . Limit of reaction force y: ) %1 Clays: clay to silty clay 8 | stiff sand to clayey sand ) :
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixtures: ciayey st & [ | sy fne-grained Sheet: 20f2
" iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 10/04/2022
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Cone Penetration Test (CPTu) Parameter Log

Test ID:

CPT-11

Depth (m)

Normalised cone resistance, Qt

F 50
100
150

I 200

Undrained shear strength, su (kPa) Nkt=15

— -~ [+ [N

30

Friction Angle (°)

0 =)
™ <

0
<

50

I 250
I 300
I 350

Sensitivity

~ o~ ] ~ [t}

10

SPT N60 (blows/300mm)

o o
Y ®

=
<

50

Soil Behaviour Type Index, Ic

SBTn SBTn Description

(filtered)

RL (m)

1873>>
1525>>
1518>>
1513>>

1196>>

914>>
864>>
803>>
731>>

657>>
632>>

613>>
603>>
600>>
648>>

934>>
742>>
662>>
534>>

459>>
474>>
451>>
403>>

486>>

454>>
426>>

427>>
467>>
516>>
532>>

593>>
598>>

465>>

UEEESS
424>>
41122
416>

470>>

513>>
480>>

508>>
490>>
457>>
411>>

Sands: clean sands to silty sands

-8

-10

DDE

DEVELOPMENT
& ENGINEERING

Client:

Project:

Location:

EB Developments

Geotechnical Investigation

Tamure Place and Peter Snell Road,
Ruakaka

Remarks:

water.
Test according to ISO 22476-1:12

Collapse of hole at 2.82m prevented measurement of ground

Northing:
Easting:
System:

Termination Reason:
Limit of reaction force

Elevation:
Located By:
Location:

6027849mN
1731643mE
NZTM
Ground
Phone GPS

Operator:
Rig:

Cone ID:
Type:
Cone Area:

Area Ratio:

Sleeve Area:

CK

Pagani TG63-150
MKS650

Comp. piezo cone
10 cm?

150 cm?

0.78

Soil Behaviour Type - Robertson 1986

Sand mixtures: silty sand
to sandy silt

Sands: clean sands to
silty sands

Dense sand to gravelly

5
6
7 sand
8
9

O Undefined

. Sensitive fine-grained
. Clay - organic soil

3 Clays: clay to silty clay Stiff sand to clayey sand

Silt mixtures: clayey silt &
silty clay

Stiff fine-grained

Test ID:

CPT-11

Project ID: 18319
Depth: 15.21m
Sheet: 10of2
Date: 10/04/2022
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Cone Penetration Test (CPTu) Parameter Log

Test ID:

CPT-11

Undrained shear strength, su (kPa) Nkt=15

Friction Angle (°)

£ Normalised cone resistance, Qt 8 8 8 8 8 8 8 g 2 8 Soil Behaviour Type Index, Ic SBTn SBTn Description _
"g_ Sensitivity SPT N60 (blows/300mm) (filtered) é
@ 3 8 3 8 3 8 3 o o o ° o =
a - = - (:1 c:] :? zvla ~ ~ ™ ~ 0 = Q 2 < 3 - o~ ~ [ ~ < © © A
1] LS
12] L
13 L2
1 ] Sand mixtures: silty sand to sandy silt <
] Sand mixtures: silty sand to sandy silt C
Sands: clean sands to silty sands
15 ] Sands: clean sands to silty sands L2
{EOH: 15.21m

16_] [©
17 ] L=
18] L2
19 ] L2
20 ] L&

Client: EB Developments Remarks: Northing: 6027849mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:

Collapse of hole at 2.82m prevented measurement of ground  |Easting: 1731643mE Rig: Pagani TG63-150 0 [ 5| Sand mixtures: sity sand CPT 1 1
Project: . o water. System: NZTM Cone ID: MKS650 . Sani: loan sands o
roject:  Geotechnical Investigation Test according to ISO 22476-1:12 : L] serstvemegranes 6 | e
Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
Termination Reason: . Clay - organic soil 7| sand gravey
DEVELOPMENT o ) Located By:  Phone GPS Cone Area: 10 cm? ) ) Depth: 15.21m
& ENGINEERING R . Limit of reaction force %1 Clays: clay to silty clay 8 | stiff sand to clayey sand
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixtures: ciayey st & [ | sy fne-grained Sheet: 20f2
. iff fine-graine
Ruakaka Area Ratio:  0.78 sity clay Date: 10/04/2022
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Cone Penetration Test (CPTu) Log

Test ID:

CPT-12

Cone resistance, qc (MPa) Inclination (°)
g Pore Pressure (u2), kPa
= N @ < e & ~ @ o Friction ratio, Rf (%) SBT SBT Description .
'§_ Sleeve friction, fs (kPa) N7 = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
[ 8 8 8 8 8 8 3 3 8 3 3 3 8 o 0 =
a " S < 5 2 T 8§ & 5 =B & K 9 N < 2 < < x ¢ T ¢ 2 4
T Sands: clean sands to silty sands
Sand mixtures: silty sand to sandy silt
1 R
2 | [«
3] [ @@
Sands: clean sands to silty sands
4 ] v
5 | [ @
6 | [ <€
- Dense sand to gravelly sand -
Sands: clean sands to silty sands
E 1] ~
! . DI ipdliull eSSl -I'U‘I T O -
{EOH: 7.01m
8 ] [ ®
9 ] [ <
10 ] L2
Client: EB Developments Remarks: Northing: 6027806mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 2.63m prevented measurement of ground  |Easting: 1731658mE Rig: Pagani TG63-150 Sand mixtures: silty sand CPT 1 2
water. System: NZTM Cone ID: MKS650 0 e 2 | tosany i -
Project:  Geotechnical Investigation Test according to 1SO 22476-1:12 y : : ] [ sensiive fne-grained [ 6 | Sanes coan sends o
—— Elevation: Ground Type: Comp. piezo cone - Dense sand to gravelly Project ID: 18319
Termination Reason: . Clay - organic soil 7| sand
DEVELOPMENT Located By:  Phone GPS Cone Area: 10 cm? Depth: 7.01m
& ENGINEERING R . Limit of reaction force y: ) %1 Clays: clay to silty clay 8 | stiff sand to clayey sand ) :
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 1 0f 1
" iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 10/04/2022
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Cone Penetration Test (CPTu) Parameter Log

CPT-12

Test ID:

Depth (m)

Normalised cone resistance, Qt

F 50
100
150

I 200

Undrained shear strength, su (kPa) Nkt=15

0 - < [N (N

0
™

Friction Angle (°)

=)
<

0 [=3
< o

I 250
I 300
I 350

Sensitivity

~ o~ ] ~

o
Y

o
®

SPT N60 (blows/300mm)

= o
< n

Soil Behaviour Type Index, Ic

SBTn

SBTn Description
(filtered)

RL (m)

S
2450>>
2499>>
1264>>

800>>

767>>

785>>
732>>
692>>
655>>

577>>
5568>>

464>>
427>>,

4013

408>>
406>i

430>>
457>>
466>>
432>>

414>>
412>>

425>>

=
538>>
514>>
455>>
574>>

616>>

84

Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Dense sand to gravelly sand

Sands: clean sands to silty sands

{EOH: 7.01m

-8

-10

DDE

DEVELOPMENT
& ENGINEERING

Client:

Project:

Location:

EB Developments

Geotechnical Investigation

Tamure Place and Peter Snell Road,
Ruakaka

Remarks:

Collapse of hole at 2.63m prevented measurement of ground
water.

Test according to ISO 22476-1:12

Northing:
Easting:
System:

Termination Reason:
Limit of reaction force

Elevation:
Located By:
Location:

6027806mN
1731658mE
NZTM
Ground
Phone GPS

Operator:
Rig:

Cone ID:
Type:
Cone Area:

Area Ratio:

Sleeve Area:

CK

Pagani TG63-150
MKS650

Comp. piezo cone
10 cm?

150 cm?

0.78

Soil Behaviour Type - Robertson 1986

0 Undefined

. Sensitive fine-grained
. Clay - organic soil

3 Clays: clay to silty clay

Silt mixtures: clayey silt &
silty clay

5
6
7
8
9

Test ID:

CPT-12

Sand mixtures: silty sand
to sandy silt
Sands: clean sands to

silty sands
Dense sand to gravelly
sand

18319
7.01m
1of2
10/04/2022

Project ID:
Depth:
Sheet:
Date:

Stiff sand to clayey sand

Stiff fine-grained
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Cone Penetration Test (CPTu) Log

Test ID:

CPT-13

Cone resistance, qc (MPa) Inclination (°)
g Pore Pressure (u2), kPa
= N @ < e & ~ @ o Friction ratio, Rf (%) SBT SBT Description .
] Sleeve friction, fs (kPa) N7 = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
& S = 2 8 2 - 8 8 g 8 8 8 8 =8 e  w =
(=) - N i N o - =4 S & 3 3 3 R 3 § -~ o~ ™ [t} =4 =ty ~ <~ © © x
1 Sand mixtures: silty sand to sandy silt
4 Sands: clean sands to silty sands -
Sand mixtures: silty sand to sandy silt
1] [~
Sands: clean sands to silty sands
2 | [«
b Sand mixtures: silty sand to sandy silt u
3] [ @@
Sands: clean sands to silty sands
4 ] v
: k | i
JEOH: 4.97m i
6 | [ <€
7 ] [~
8 ] [ ®
9 ] [ <
10 ] L2
Client: EB Developments Remarks: Northing: 6027791mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 2.43m prevented measurement of ground  |Easting: 1731596mE Rig: Pagani TG63-150 0 [ 5| Sand mixtures:sity sand CPT 1 3
' i iqati water. : ConelD:  MKS650 . o sandy it -
Project:  Geotechnical Investigation Test according to ISO 22476-1:12 System: NZTM ' . L] sersitve tne-graned [ 16 | Sands: cloan sancsto
Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
DEVELOPMENT Termination Reason: L By: Phone GPS Cone Area: 10 cm? . Clay - organic soil 7| sand srevey Debth: 4.97
& ENGINEERING . . Limit of reaction force ocated y: one one Area: cm %1 Clays: clay to silty clay 8 | stiff sand to clayey sand epth: ~fm
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 1 0f 1
" iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 10/04/2022
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Cone Penetration Test (CPTu) Parameter Log Test ID: CPT-13
- Undrained shear strength, su (kPa) Nkt=15 Friction Angle (°)
E Normalised cone resistance, Qt 2 8 3 § § S 9 2 © 2 Soil Behaviour Type Index, Ic SBTn SBTn Description
= Sensitivity SPT N60 (blows/300mm) (filtered) 3
Q. o o o o o o
8 3 = 2 & & 8 3 - ~ ) ~ 0 =4 < 3 S 3 -~ o~ ~ ) ~ < © © E'
ob3. = = . . .
1479>> Sand mixtures: silty sand to sandy silt
1522>>
4 1346>> Sands: clean sands to silty sands -
1169>>
852>> Sand mixtures: silty sand to sandy silt
T 719>> L
667>>
624>>
611>>
E 548>> o
523>> Sands: clean sands to silty sands
2] it0mn o
b Sand mixtures: silty sand to sandy silt u
3] [ @@
- 457>> -
448>> "
406>> Sands: clean sands to silty sands
4 ] v
519>>
5 624>> )
JEOH: 4.97m i
6 | [ <€
7 ] [~
8 ] [ ®
9] [ @
10 ] L2
Client: EB Developments Remarks: Northing: 6027791mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 2.43m prevented measurement of ground  |Easting: 1731596mE Rig: Pagani TG63-150 0 [ 5| Sand mixtures:sity sand CPT 1 3
Project: . o water. System: NZTM Cone ID: MKS650 . Sani: loan sands o
D e roject:  Geotechnical Investigation Test according to ISO 22476-1:12 ot ; . , [ sersiive tre-graines [ 16 | Sands e Proect D 1831
. e: omp. piezo cone ense sand to gravel .
DEVELOPMENT Termination Reason: L evatlonB ] Sl:oundGPS cyp Area: 10 pzp | 2] cray - organic soi 7 | Dense sand o gravelly DrOJter:t 4%37 9
& ENGINEERING . . Limit of reaction force ocated y: one one Area: cm %1 Clays: clay to silty clay 8 | stiff sand to clayey sand epth: ~fm
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 1 0f 1
" iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 10/04/2022
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Cone Penetration Test (CPTu) Log

Test ID:

CPT-14

Cone resistance, qc (MPa) Inclination (°)
g Pore Pressure (u2), kPa
= N @ < e & ~ @ o Friction ratio, Rf (%) SBT SBT Description .
'§_ Sleeve friction, fs (kPa) N7 = Water level O = Dissipation test Penetration speed (cm/s) (filtered) 3
[ 8 8 8 8 8 S 8 S S S S S o 0 =
<] Y g 2 ¥ 2 5 e F © & & 0= - i i 2 < T S T 2 9 4
Sand mixtures: silty sand to sandy silt
4 Sands: clean sands to silty sands -
Sand mixtures: silty sand to sandy silt
1] [~
2 | [«
3] [ @@
Sands: clean sands to silty sands
4 ] v
5 | [ @
6 ©
] Sands: clean sands to silty sands §
{EOH: 6.2m
7 ] [~
8 ] [ ®
9 ] [ <
10 ] L2
Client: EB Developments Remarks: Northing: 6027729mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
Collapse of hole at 2.62m prevented measurement of ground  |Easting: 1731619mE Rig: Pagani TG63-150 0 [ 5| Sand mixtures:sity sand CPT 1 4
' i iqati water. : ConelD:  MKS650 . o sandy it -
Project:  Geotechnical Investigation Test according to ISO 22476-1:12 System: NZTM ' . L] sersitve tne-graned [ 16 | Sands: cloan sancsto
Elevation: Ground Type: Comp. piezo cone - Dense sand to gravell Project ID: 18319
Termination Reason: . Clay - organic soil 7 gravey
DEVELOPMENT ) Located By: Phone GPS Cone Area: 10 cm? sand Depth: 6.2m
& ENGINEERING R . Limit of reaction force y: ) %1 Clays: clay to silty clay 8 | stiff sand to clayey sand ) :
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixures: dayey st & [ 9| syt tno-granes Sheet: 1 0f 1
" iff fine-graines
Ruakaka Area Ratio:  0.78 s ey Date: 10/04/2022
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Cone Penetration Test (CPTu) Parameter Log Test ID: CPT-14
- Undrained shear strength, su (kPa) Nkt=15 Friction Angle (°)
E Normalised cone resistance, Qt 8 8 3 g 3 2 2 2 2 8 Soil Behaviour Type Index, Ic SBTn SBTn Description
= Sensitivity SPT N60 (blows/300mm) (filtered) 3
& 8 8 8 g 3 8 3 3
8 0 - -~ 159 Y 5] © - ~ ) < [t} = I 2 S 3 - o~ <~ [} o~ < © @ 3
1645>> Sand mixtures: silty sand to sandy silt
1364>>
E 1295>> Sands: clean sands to silty sands o
974>>
7575> Sand mixtures: silty sand to sandy silt
T 723>> L
667>>
618>>
575>>
E 527>> L
560>>
629
2 ] 6210 L
493>>
474>>
516>>
E 606>> L
610>>
559>>
469
3] 45100 L
Sands: clean sands to silty sands
423>>
406>>
415>>
435>>
430>>
5 ] [
6 606>> . L?
657>> Sands: clean sands to silty sands
464
{EOH: 6.2m
7 [~
8 | [ *®
9] [ @
10 ] [2
Client: EB Developments Remarks: Northing: 6027729mN Operator: CK Soil Behaviour Type - Robertson 1986 Test ID:
VC\:IZLI;pse of hole at 2.62m prevented measurement of ground  |Easting: 1731619mE Rig: Pagani TG63-150 I Unceine 5 tSOaQ;:inr‘;\)ilx:ijlzes: silty sand CPT_1 4
Lo . . . : : Cone ID: MKS650 .
D e Project:  Geotechnical Investigation Test according to 1SO 22476-1:12 System NZTM o . . L] sensitve tne-granea [ 16| Sonds:cloan sands o :
DEVELOPMENT Termination Reason: Elevation: Ground ype: omp.2 piezo cone . Clay - organic sof 7| Dense sanc togravely Project ID: 18319
& ENGINEERING — Limit of reaction force Located By: Phone GPS Cone Area: 10.cm S| Clays: clay to silty clay 8 | stiff sand to clayey sand Depth: 6.2m
Location: Tamure Place and Peter Snell Road, Location: Sleeve Area: 150 cm? Sitmixtures: ciayey st & [ | sy fne-grained Sheet: 10f1
" iff fine-graines
Ruakaka Area Ratio:  0.78 sity clay Date: 10/04/2022
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should be considered in interpreting test results.

Test ID: DPSH'O4
D& DPSH-B Test LOg ProjectID: 18319
DEVELOPMENT
& ENGINEERING sheet: 1 Of 1
Client: EB Developments Coordinates: 6027807mN, 1731472mE Test Date: 10/04/2022
Project:  Geotechnical Investigation System: NZTM Operator:
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Rig: Pagani TG63-
Test Site: Refer to site plan Located By: Phone GPS Efficiency: ~73%

— S

E | & g

g g £ Penetration (blows per 200mm) 3

o oS -

a oS 0 éll iIS 1|2 1|6 2|O 2|4 2|8 3|2 3|6 4|O z
R 2
05 7 4 C g
- 3 2 -
- — 2 - —
C ] C o O
i I i
- 3 ¢ i
157 - e ]
. -
i C o 3
i i
- 3 8 i
[ 257 14 i
. -
. i
-0 12 — 7
I -
[ 35 ] M C g
- 3 10 -
- — 10 — —
[ w0 4 C g ]
- ] 9 C ]
- 45 7 1 -
S Co
. . O
—°0— 13 — %
- Co
[ 55 ] 12 C e
- 10 Co
- — 9 - —
60 1 -2 g
- 3 10 -3
" 65 7 10 C g
- 3 12 -]
- — 12 — —
- 70 7 2
- 31 8 -
[ 753 9 C e
. -
- — 16 — —
C ] C o O
— %0 15 — %
- ] 1 Co
85 7 14 C g ]
- 1 " C ]
. o 3
— 0 14 — 3
. R C
C o5 7 11 C g ]
S -
- — 8 — —
" 1007 5 =
- 3 10 -
[ 105 ] 9 C e ]
- 3 ° -
Remarks: Collapse of hole at 2.43m prevented measurement of ground water.. Results have not been corrected for skin friction or depth. These factors
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. Results have not been corrected for skin friction or depth. These factors should be considered in interpreting test results.

Test ID: DPSH-05
Bpgm DPSH-B Test LOg Project ID: 18319
s ENGINEERING sheet: 1 Of 1
Client: EB Developments Coordinates: 6027790mN, 1731424mE Test Date: 10/04/2022
Project:  Geotechnical Investigation System: NZTM Operator:
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Rig: Pagani TG63-
Test Site: Refer to site plan Located By: Phone GPS Efficiency: ~73%
— S
E |2
g % E Penetration (blows per 200mm) E
8 oS 0 4|1 iIS 1|2 1|6 2|0 2|4 2|8 3|2 3|6 4|O EI
BEE 3
05 7 7 i
- g 2 -
- — 13 — —
[ 1.0 ] 10 C 3 ]
R N
15 7 13 C e
. R -
- — 12 — —
20 7 44 -
ER: N
C 25 7 M i
- 3 12 -
- — 12 — —
[~ 30 ] 14 __ f’?' ]
ER N
[ 35 13 C g
- 3 10 -
= — 12 - —
40 44 -
R B
- 45 7 10 C e
- 3 10 -
= — 9 - —
50 7 49 -
ER B
" 55 7 7 C g
- 3 7 -
- — 6 — —
60 7 5 - S
- 3 8 -3
" 65 7 10 C g
-3 -]
70 7 44 -
ER N
75 3 10 C e
- 3 -]
80 7 45 -3
S B
[ 85 7 16 .
. -
= — 6 - —
[ 00 s
ER N
o5 7 8 C g ]
- — 6 — —
[~ J 10 C ]
1007 - S
- -
[ 05 ] 1 -2 ]
Remarks: Ground water level located at 1.03m
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De

DEVELOPMENT

Hand Auger Borehole Log

Test ID: HA101
Project ID: 18319

& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027896mN, 1731631mE Test Date: 09/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: JMN
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 37/38/39 Located By: Site Plan Vane ID:
. g In-situ Testing .
§, j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
= < r 2 6 8 ) =
a % % Shear Vane, Su (kPa) p?:grfsﬁili?t;al a
8 5 Material Description Geology = 50 150 200 v 8
__- SAND; brownish grey. Medium dense; moist. SAND; Parabolic Dunes : I I
medium; poorly graded - Holocene
Windblown L
0.10m - 0.30m: Becoming light grey with brown spots Deposits
Highly organic SILT with trace sand; dark brown. Very Interdune Peat - i
weak; dry Parabolic Dunes ©
0.5 ; ; ; ; - Holocene o
Slightly organic sandy SILT; greyish brown. Medium dense; A '
1 ist. SAND; fine; poorly graded Windblown r
moist. ) ) Deposits
1\ Slightly organic silty SAND; greyish brown. Medium dense; i
moist. SAND; fine; poorly graded -
0.60m - 1.00m: Becoming light greyish brown; moist; no i
1.0 organics = ,O_
1.00m - 1.30m: Becoming yellowish brown L
1.30m - 2.20m: Becoming yellowish grey; some medium I
sand -
1.5 -2
1.80m: Becoming wet i
2.0 o
A A L
2.10m: Becoming saturated
2.5 L (.2
3.0 L 3
3.5 - :
4.04 - f;
»15 -
4.5 - 2
Hole Depth: 2.20m Termination: Collapse of borehole at 2.2m @ Vane peak W Standing water level
Remarks:
O Vane residual <} Groundwater inflow
@ Vane UTP D> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unable to Penetrate
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De

DEVELOPMENT

Hand Auger Borehole Log

Test ID: HA102
Project ID: 18319

& ENGINESRING Method: 50mm Hand Auger Sheet: 10f1
Client: EB Developments Coordinates: 6027904mN, 1731583mE Test Date: 09/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: JMN
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 23/24 Located By: Site Plan Vane ID:
g In-situ Testing .
j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
:g' g 2 - $ 2 k / residual =
=
® . L ® Shear Vane, Su (kPa) p?:ensrii\sllit;)a %
o Material Description Geology = 50 100 150 200 a
SAND; dark brownish grey. Medium dense; moist to wet. Parabolic Dunes : - |
SAND; medium; poorly graded - Holocene
Windblown L
Deposits
0.10m - 0.20m: Organic silty lens
0.30m - 0.70m: Becoming dark yellowish brown; very hard B
to auger L ©
<
0.70m - 1.40m: Becoming yellowish grey i
2
1.20m: Lenses of quartz sand i
1.40m - 2.20m: Becoming light yellowish grey; dry to moist; i
highly quartzose - f
1.80m: Becoming wet i
A 4 o
2.00m: Becoming saturated o
2.5 L (-g
3.0 L 3
3.5 - :
»10 -
910
1> 10 r
4.0 - f;
4.5 - 2
Hole Depth: 2.20m Termination: Collapse of borehole at 2.2m @ Vane peak W Standing water level
Remarks:
O Vane residual <} Groundwater inflow
@ Vane UTP D> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unable to Penetrate
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De Hand Auger Borehole Log resto: - HA103
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10f1
Client: EB Developments Coordinates: 6027868mN, 1731556mE Test Date: 09/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: JMN
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 18/19 Located By: Site Plan Vane ID:
. g In-situ Testing .
§, j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
= < r 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?::rfsﬁ\slli?t;al a
8 5 Material Description Geology = 50 100 150 200 Y 8
SAND; brownish grey. Medium dense; moist. SAND; fine to | Parabolic Dunes Pob Pob |
medium; poorly graded - Holocene : P
Windblown BRI e S -
Deposits oﬂ
AR o
Slightly organic silty SAND; dark brownish grey. Medium . ®
dense; moist. SAND; fine; poorly graded . '<i L
o oe— & r
[ | o
1.10m - 1.50m: Black organic lenses; woody I
1.20m - 1.50m: Becoming light grey I
| @
1.50m - 2.20m: Becoming grey o
1.80m: Becoming wet i
o
o
A A L
2.10m: Becoming saturated
2.5 L 3
3.04 L g
»10 -
»10 L
»10
3.51 »10 -
4.0 - f;
4.5 - 2
Hole Depth: 2.20m Termination: Collapse of borehole at 2.2m @ Vane peak W Standing water level
Remarks:
O Vane residual <} Groundwater inflow
@ Vane UTP D> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unable to Penetrate

LDE LTD / AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz



www.geroc-solutions.com

Generated with CORE-GS by Geroc - HA/TP Log v8.1 - 19/07/2022 11:06:24 am

De Hand Auger Borehole Log resto: - HA104
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027843mN, 1731588mE Test Date: 09/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: JMN
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 27/28 Located By: Site Plan Vane ID:
. g In-situ Testing .
§, j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
= 2 - 2 4 6 8 ) <
a % % Shear Vane, Su (kPa) p?:grfsﬁili?t;al a
8 5 Material Description Geology = 50 100 150 200 v 8
Slightly organic SILT with some sand; brown. Loose; moist. | Interdune Peat - > : : : |
SAND:; fine; poorly graded Holocene
Windblown L
Deposits
' SAND; orangish yellow. Medium dense; moist. SAND; fine Parabolic Dunes i
A to medium; poorly graded - Holocene b4
Windblown ® -2
Deposits L) ;
0.40m - 0.50m: Organic silty lense L) i
e I
Q_D I
: 2
1.10m - 2.10m: Becoming light greyish brown; SAND; I
medium -
| @
1.60m: Becoming wet i
1.80m: Becoming saturated i
o
o
2.5 - o
3.04 - &
3.5 - o
4.04 -2
4.5 -2

Hole Depth: 2.10m

Termination: Collapse of borehole at 2.1m

@ Vane peak

Remarks:

O Vane residual

@ Vane UTP

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

No correlation is implied between shear vane and DCP values.

¥ Standing water level
<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate
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Test ID: HA105
D& Hand Auger Borehole Log
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027792mN, 1731575mE Test Date: 09/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: AT
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 31 Located By: Site Plan Vane ID:
. g In-situ Testing .
é j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
P 2 = 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
SAND and trace silt; light greyish brown with pockets of Topsoil : P : L
orange sand. Loose to medium dense; moist; non organic. I G
1\ Sand; medium. - T ; L
Parabolic Dunes : . S
1 Organic SAND with some silt; dark greyish brown. Moist. - Holocene A G r
Windblown : : : L
Deposits ol e
o5 R -3
L ANE N SR I
1.70m: Becomes saturated. HE :
e T I
[ S L
2045 » \\' -2
® i
® -
[ ]
2.5 L (-2
3.04 - &
3.5 - o
4.0 -3
45] B

Hole Depth: 2.00m

Termination: Collapse of borehole.

Remarks:

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values.

@ Vane peak
O Vane residual

@ Vane UTP

¥ Standing water level
<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate
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Test ID: HA106
D& Hand Auger Borehole Log
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027758mN, 1731579mE Test Date: 09/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: AT
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 58/57 Located By: Site Plan Vane ID:
. g In-situ Testing .
é j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
P 2 = 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
Organic SAND with some silt; dark greyish brown. Moist. Topsoil :: : : L
'
| SAND and trace silt; light greyish brown with pockets of Parabolic Dunes :: i
1 orange sand. Loose to medium dense; moist; non organic. - Holocene 6
Sand; medium. Windblown vt 3
] Deposits ¢ : ©
® : =)
L ] T
§or I
i r
? : i
e i
e : -
& o
¢ A
L ] N H ~
o T
[ H : B
Qo L ] H H
g s -
8 } SR
C -
u ¢ :
2 | S -2
5 e = ;
© H H B
2 [ ] B :
2 ¢ i L
3 e i
15 Foeeed B
1_ N
q T m
e !
[ ] -
L ]
FY )
: [ -
[ ]
&5 o
: ol
3.5 - o
4.0 -3
45] B
Hole Depth: 3.00m Termination: Target depth. @ Vane peak VW Standing water level

Remarks:

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

No correlation is implied between shear vane and DCP values.

O Vane residual

@ Vane UTP

<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate

LDE LTD / AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz



www.geroc-solutions.com

Generated with CORE-GS by Geroc - HA/TP Log v8.1 - 19/07/2022 11:06:28 am

De Hand Auger Borehole Log resto: - HA107
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027722mN, 1731589mE Test Date: 09/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: JMN
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 55/56 Located By: Site Plan Vane ID:
. g In-situ Testing .
§, j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
P 2 = 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
Organic silty sand; brown. Moist; rootlets Interdune Peat - : : : :
Hol B
| Slightly organic silty SAND; brownish grey. Medium dense; wg,?firfn |
moist. SAND; fine; poorly graded Parabolic Dunes
1 SAND; yellowish brown. Medium dense; moist. SAND; fine \_/vi-iir?cli‘l))(l;:vr\]/i
{ to medium; poorly graded Deposits i
-3
0.60m - 2.00m: Becoming light yellowish grey I
0.80m: One greywacke gravel; medium; subangular I
2
| @
g -
g
- L
2 L
3 Lo
z o
8 L
©
3 |
8
5 L
2.5 L (-g
3.04 L 3
3.5 L :
»10 -
»10
4.04 »10 B ?f
4.5 - :

Hole Depth: 2.00m

Termination: Collapse of borehole at 2.0m

Remarks:

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values.

@ Vane peak
O Vane residual

@ Vane UTP

¥ Standing water level
<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate
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Test ID: HA108
D& Hand Auger Borehole Log
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027770mN, 1731644mE Test Date: 09/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: AT
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 50 Located By: Site Plan Vane ID:
. g In-situ Testing .
é j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
= < r 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
Organic SAND with some silt and trace clay; mottled Topsoil .:' : : : L
brown, black and some orange. Moist. by
SAND and trace silt; light greyish brown with pockets of Parabolic Dunes :: |
1 orange sand. Loose to medium dense; moist; non organic. - Holocene 6
Sand; medium. Windblown vt -
] Deposits —_: ©
> -3
s \i N o
P i Lol =
N N N o~
: : : L4 !
oie r
D ¢ |
x) B
A Q
v N i
2.70m: Becomes saturated.
3.04 . - &
3.5 - o
4.0 -2
4.5 -2
Hole Depth: 2.90m Termination: Collapse of borehole. @ Vane peak W Standing water level

Remarks:

O Vane residual

@ Vane UTP

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values.

<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate
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DE Hand Auger Borehole Log TestID:

HA109
Project ID: 18319

DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027842mN, 1731668mE Test Date: 09/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: AT
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 41 Located By: Phone GPS Vane ID:
. g In-situ Testing .
§, j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
= 2 - 2 4 6 8 ) <
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
Organic SAND with some silt; dark greyish brown. Moist. Topsoil } T L
| SAND and trace silt; light greyish brown with pockets of Parabolic Dunes i\\ L
1 orange sand. Loose to medium dense; moist; non organic. - Holocene ~—e
Sand; medium. Windblown : -
] Deposits e ©
: [ ] -2
L ] !
e i
0.70m: Becomes dark grey and organic. _/:: i
0.80m - 1.00m: Becomes black, highly organic with trace : i
clay. L
e o
Y o
1.10m: Becomes light greyish brown and non organic. :: I
L ] I
[ ] -
L ]
L ] i ©
[ ] -
[ ] '
[ ] I
L ] -
[ ]
[ ] I
[ ] -
L] o
m o
L ] !
|
“.‘
2.70m: Becomes saturated. i
o
@
3.5 - o
4.04 -2
4.5 -2
Hole Depth: 3.00m Termination: Target depth. @ Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
@ Vane UTP D> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unable to Penetrate
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Test ID: HA110
D& Hand Auger Borehole Log
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027913mN, 1731682mE Test Date: 09/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: AT
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 45 Located By: Phone GPS Vane ID:
. g In-situ Testing .
é j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
P 2 = 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
SAND with some silt; dark greyish brown. Moist. Topsoil 1 : : : L
| SAND and trace silt; light greyish brown with pockets of Parabolic Dunes \I\ :
1 orange sand. Loose to medium dense; moist; non organic. - Holocene Y
Sand; medium. Windblown : -
] Deposits e ©
e o
L ] !
? o
o
\ AN .
1.80m: Becomes saturated.
o
o
® i
® -
[ ]
2.5 - o
3.04 - &
3.5 - o
4.0 -2
4.5 -2

Hole Depth: 2.00m

Termination: Collapse of borehole.

Remarks:

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values.

@ Vane peak
O Vane residual

@ Vane UTP

¥ Standing water level
<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate
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De Hand Auger Borehole Log restio: - HAT11
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027906mN, 1731523mE Test Date: 24/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: JMN
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 20 Located By: Site Plan Vane ID:
. g In-situ Testing .
§, j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
P 2 = 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
Highly organic SILT with some sand; dark brown. Very Topsoil : : :
loose; moist. -
P lic D s
SAND with trace silt; brownish grey. Loose; moist. SAND; afagglg:ce::es A
di‘ﬁirﬂ‘?@.réo&f:%@ming yellowish grey; dry V\gndblown
eposits preseesieseen el
A .
0.50m: Becoming medium dense e i <
0.60m - 1.20m: Becoming greyish orange S
R
e
IR .
sl
|7 TR S
1.20m - 2.60m: Becoming yellowish grey § :>
8l 0 ¢
k] Toee @
z N N N
5| i i>' : Lo
o H H H [
3 : —
c H H H
8| i ot i
of Z’ 5
R
o | o
2.00m: Brownish grey streaks o
P | o
o
[ ]
[ ]
L ]
I_l
3.04 L 3
3.5 L 3
4.0 - f;
4.5 - ?

Hole Depth: 2.60m

Termination: Hole collapsing at 2.6m

Remarks:

@ Vane peak

¥ Standing water level

O Vane residual

@ Vane UTP

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values.

<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate
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De Hand Auger Borehole Log resto: - HAT12
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027887mN, 1731498mE Test Date: 24/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: JMN
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 9/10 Located By: Site Plan Vane ID:
. g In-situ Testing .
§, j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
P 2 - 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
Silty SAND; brownish grey. Loose; moist. SAND; fine; Interdune Peat - P R :
Hol : r
poorly graded oocene L [
SAND with some silt; yellowish grey. Loose to medium Parabolic Dunes : |
1 dense; moist. SAND; fine; poorly graded - Holocene
Windblown L
Deposits ©
<
0.60m - 0.80m: Greyish orange lenses i
2
1.10m - 1.70m: Becoming light grey with brown streaks I
1.20m: Becoming wet i
| @
v -
1.60m: Becoming saturated
2.0 o
2.5 L (.2
»15 -
3.04 - &
3.5 - o
4.0 -3
45] B

Hole Depth: 1.70m

Termination: Hole collapsing at 1.7m

Remarks:

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values.

@ Vane peak
O Vane residual

@ Vane UTP

¥ Standing water level
<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate
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De Hand Auger Borehole Log resto: - HAT13
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027826mN, 1731516mE Test Date: 24/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: AT
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 13 Located By: Phone GPS Vane ID:
. g In-situ Testing .
§, j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
P 2 = 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
Silty organic SAND; black with brown mottles. Moist. Topsoil - I : : L
SAND with trace silt; light greyish brown. Medium dense; Parabolic Dunes ' : :
moist. Sand; medium, well graded. - Holocene -
Windblown : : : L
Deposits ©
: : <
EE I
B -
D S |
el
HE S L
N o
L S A
® N H I~
Silty organic SAND with some clay; black. Loose; moist; Interdune Peat - | _ ®
highly organic; sticky. Holocene 5 N i
'ghly organic; sticky Windblown | €| & i L
Deposits 3| ¢
1 C B v -
SAND with trace silt; light greyish brown. Loose; moist. Parabolic Dunes % ? ©
1 Sand; medium, well graded. -Holocene (= | & @ =
Windblown 2 - L
Deposits 2 ¢ :
c ® B H -
3 ® I
15 - B
1_ N
1.90m: Becoming medium dense I\x i °
* T m
o b
[ ] -
L ]
¢
® L
[ ]
L
[ ] H B (.2
¢ b
[ ] I
¢ -
i
i Lo
: <
3.5 - o
4.0 -3
45] B
Hole Depth: 3.00m Termination: Reached target depth @ Vane peak ¥ Standing water level

Remarks:

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values.

O Vane residual

@ Vane UTP

<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate
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De Hand Auger Borehole Log resto: - HAT14
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027793mN, 1731508mE Test Date: 24/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: AT
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 64 Located By: Phone GPS Vane ID:
. g In-situ Testing .
é j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
P 2 = 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
Silty organic SAND; black with brown mottles. Moist. Topsoil $ : : : L
SAND with trace silt; light greyish brown. Very loose to Parabolic Dunes :
loose; moist. Sand; medium, well graded. - Holocene :
Windblown : : L
D it P
eposits :: | g
[ g
T e i
N I -
73
. i : o
g [$- i
S (o :
S |e L
8 1% ¢
C -
wile
g o
5|9 '
© H B
z e :
e B -
111
O] i B
L o
: o
Silty organic SAND with some clay; black. Very loose; Interdune Peat - I
moist; highly organic. Holocene i
| SAND with trace silt; light greyish brown. Loose to medium | F 2 hoic Dunes .
dense; moist. Sand; medium, well graded. Windblown o
Deposits L
| =
<
3.5 - o
4.0 -2
4.5 -2
Hole Depth: 3.00m Termination: Reached target depth @ Vane peak W Standing water level

Remarks:

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values.

O Vane residual

@ Vane UTP

<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate

LDE LTD / AUCKLAND | GISBORNE | NAPIER | TAURANGA | WARKWORTH | WHANGANUI | WHANGAREI / www.lde.co.nz



www.geroc-solutions.com

Generated with CORE-GS by Geroc - HA/TP Log v8.1 - 19/07/2022 11:06:40 am

Test ID: HA115
D& Hand Auger Borehole Log
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10f1
Client: EB Developments Coordinates: 6027729mN, 1731494mE Test Date: 24/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: AT
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 72 Located By: Phone GPS Vane ID:
. g In-situ Testing .
§, d Dynamic Cone Penetrometer (blows / 50mm) Test Values é
= < r 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gr:sﬁ\s,li?;al a
8 5 Material Description Geology = 50 100 150 200 Y 8
Silty organic SAND; black with brown mottles. Moist. Topsoil : : : : L
SAND with trace silt; greyish brown. Medium dense; moist. | Parabolic Dunes : ' :
Sand; medium, well graded. - Holocene :
Windblown : L
05 Deposits | g
1.0 gt Lo
P9 '
L ] -
L &
R i
N & B
3
s 2 I
¢ ;
v } I
1.70m: Becomes saturated. ¢
¢ I
® B
2.0 — o
e I \
® r
) S |
®
® : -
[ ]
> I
2.5 ¢ &
¢ b
[ ] I
¢ -
L ]
'.\I §
3.04 - &
3.5 - o
4.0 -2
4.5 -2
Hole Depth: 1.90m Termination: Collapse of borehole. @ Vane peak W Standing water level

Remarks:

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values.

O Vane residual

@ Vane UTP

<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate
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Test ID: HA116
D& Hand Auger Borehole Log
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1

Client: EB Developments Coordinates: 6027914mN, 1731446mE Test Date: 24/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: JMN
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 5 Located By: Site Plan Vane ID:
. g In-situ Testing .
é j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
P 2 = 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8

Highly organic SILT with some sand; dark brown. Very Interdune Peat - § : ol :

loose; moist. Holocene I i

Windblown g L
Deposits 5

Silty SAND; dark reddish brown. Very dense; dry — % 15 L
0.5 -3
1.04 | ‘c_>
1.54 e
2.0 o
2.5 - o
3.04 - &
3.5 - o
4.0 -2
4.5 -2

Hole Depth: 0.35m

Termination: Auger spinning on hard material at 0.35m

Remarks:

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

No correlation is implied between shear vane and DCP values.

@ Vane peak
O Vane residual

@ Vane UTP

¥ Standing water level
<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate
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DE Hand Auger Borehole Log TestID:

HA117
Project ID: 18319

DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027854mN, 1731454mE Test Date: 24/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: JMN
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 1/2 Located By: Site Plan Vane ID:
. g In-situ Testing .
é j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
= < r 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
Highly organic SILT with some sand; dark brown. Very Interdune Peat - > - |
loose; moist. Holocene
Windblown L
Deposits
0.35m: Becoming wet 4 »15 -
0.5+ 0.45m: Becoming saturated -2
1.04 | ‘c_>
1.54 e
2.0 o
2.5 - o
3.04 - &
3.5 - o
4.0 -2
4.5 -2
Hole Depth: 0.45m Termination: Auger spinning on hard material at 0.45m @ Vane peak ¥ Standing water level
Remarks:
O Vane residual <} Groundwater inflow
@ Vane UTP D> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unable to Penetrate
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De Hand Auger Borehole Log resto: - HAT18
Project ID: 18319
DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027820mN, 1731443mE Test Date: 24/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: AT
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 81 Located By: Phone GPS Vane ID:
. g In-situ Testing .
§, j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
= < r 2 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology = 50 100 150 200 v 8
Silty organic SAND; black with brown mottles. Moist. Topsoil : T L
SAND with trace silt; greyish brown. Medium dense; moist. Parabolic Dunes :
Sand; medium, well graded. - Holocene
WinAdhlaum \ 4
»10 -
0.5 -3
1.04 | ‘o_
1.5 -2
2.0 o
2.5 - o
3.04 - &
3.5 - o
4.0 -2
4.5 -2
Hole Depth: 0.40m Termination: Reached target depth @ Vane peak W Standing water level
Remarks:
O Vane residual <} Groundwater inflow
@ Vane UTP D> Groundwater outflow
Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).
No correlation is implied between shear vane and DCP values. UTP = Unable to Penetrate
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De

Hand Auger Borehole Log

Test ID: HA119
Project ID: 18319

DEVELOPMENT
& ENGINESRING Method: 50mm Hand Auger Sheet: 10of1
Client: EB Developments Coordinates: 6027743mN, 1731420mE Test Date: 24/06/2022
Project:  Geotechnical Investigation System: NZTM Logged By: AT
Location: Tamure Place and Peter Snell Road, Ruakaka Elevation: Ground Checked By: GH
Test Site: Lot 76 Located By: Phone GPS Vane ID:
. g In-situ Testing .
§, j Dynamic Cone Penetrometer (blows / 50mm) Test Values é
P 2 = 4 6 8 ) =
a % % Shear Vane, Su (kPa) p?:gnlsﬁift;al a
8 5 Material Description Geology ES 100 150 200 y 8
Silty organic SAND; black with brown mottles. Moist. Topsoil :: o : L
[ ]
SAND with trace silt; dark brown. Medium dense; moist. Parabolic Dunes |
Sand; medium, well graded. - Holocene
Windblown L
Deposits
0.5 L g
»10 -
1.04 | ‘o_
E -
g
: L
g L
1.54 3 L@
5 -
©
3 L
5 L
2.0 L g
2.5 L (-g
3.04 L 3
3.5 L :
4.0 - f;
4.5 - :

Hole Depth: 0.80m

Termination: Auger spinning on hard material.

Remarks:

Generated with CORE-GS by Geroc - HA/TP Log v8.1 - 19/07/2022 11:06:46 am

Materials are described in general accordance with NZGS 'Field Description of Soil and Rock' (2005).

No correlation is implied between shear vane and DCP values.

@ Vane peak
O Vane residual

@ Vane UTP

¥ Standing water level
<} Groundwater inflow

> Groundwater outflow

UTP = Unable to Penetrate
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Project Reference: 18319
88 Peter Snell Road, Ruakaka
Document ID: 184907

DE

DEVELOPMENT
& ENGINEERING

Professional Engineering Services



LDE Ltd
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s ENGINEERING

Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT1

Total depth: 3.48 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus

01 0.2
0.2 ] 0.3
0.3 0.4
0.4 05
0.5—- 0.6—-
0.6 ] 0.7
0.7 0.8
0.8—- 0.9—-
0.9 1]
1- 1.1 4
1.1—_ 1_2_-
1.2—_ 1_3_-
1.3 1.4
1.4- 157
Al'g‘- ~ 1.6
51:7—_ E17]
= ' £ 1.8
D.1'8__ D—l_g_-
Q1.9 o i
[a) R o 24
2 ] i
2-1_' 2.1—_
2-2_' 2.2—_
2-3_' 2.3—_
2.4 2.4+
2.5 2.5
2.6~ 2.6 7
2_7__ 2.7—_
2.8 - 2.8—_
2.9 2.9
3 3
317 3.1-
3.2- 3.2
3.3 3.3
3.4 3.4
T
0 96.502722
Tip resistance (MPa) M(CPT) (MPa)

Depth
PP RPPPRPRPRPRPPR

Yield Stress

o
R
[}

NNDNDNMNNDNDMNNDNDN

W www

OO0 o000 oo o
owNOOURMWN

e

DwiNikPwoOo®NDDODMWNRNODNODDODWNR

= Yield Stress
= Eff. Stress
= Final Stress

851.19912:
Stress (kPa)

Depth (m)

o O o

P R R R R R RRR

N NNDNDNDNDDNNNDN

W W ww

o o oo
o~ w

DWW NP WO®O®NDODNWNRENODNDOD®WNRRO®®N

Cumulative settlement

= End of Primary
= Overall

o

T T T
0.05 0.1 0.15

Settlement (cm)

Calculation properties

Footing type: Rectangular

Footing width: 12.00 (m)

L/B: 1.0

Footing pressure: 10.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 30/05/2022, 9:50:19 am

Project file: C:\Users\j.mackay\Desktop\Peter Snell\Static Settlement Analysis.cpt
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT2

Total depth: 4.68 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Yield Stress

= Yield Stress
= Eff. Stress
= Final Stress

T
143.888912445892 643.88891:%

Cone resistance qt Constrained Modulus
0 0
- 02_ -
0.2 . 0.2
] 0.4 ]
0.4 - E 0.4 -
] 0.6 ]
0.6 . 0.6
] 08— ]
0.8 - i 0.8 -
] 14 ]
14 i 14
] 124 ]
1.2 4 i 1.2 4
] 1.4 ]
1.4+ . 1.4 -
] 164 ]
1.6 | 1.6
] 18 ]
1.8 ] 1.8
] 5] ]
~ 2__ AZ 5 7 2__
§,2.2— é < 22
z 7 c A o i
£ 2.4 g 247 824
o 1 D, 6] 1
0 2.6~ 0 =07 2.6
2.8 - 287 2.8 -
3 3 3 -
3.2 4 3.2+ 3.2 4
3.4 - 3.4 3.4 -
3.6 3.6 3.6
3.8 3.8 1 3.8
4 - 4 4 -
4.2 - 4.2 4.2
4.4 - 4.4 4.4 -
4.6 4.6 4.6
T
0 157.33320
Tip resistance (MPa) M(CPT) (MPa)

Stress (kPa)

N

Depth (m)
N

N

N

Cumulative settlement

= End of Primary
= Overall

T T T
0.2 0.4 0.6

Settlement (cm)

Calculation properties

Footing type: Rectangular

Footing width: 12.00 (m)

L/B: 1.0

Footing pressure: 10.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 30/05/2022, 9:23:13 am

Project file: C:\Users\j.mackay\Desktop\Peter Snell\Stattic Settlement Analysis.cpt
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT3

Total depth: 2.84 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress
0 0 0
7] 7] 7] = Yield Stress
0.1 0.1 0.1 — Eff. Stress
0.2 0.2 0.2 = Final Stress
0.3 -] 0.3 -] 0.3 -]
0.4 -] 0.4 -] 0.4 -
0.5 -] 0.5 -] 0.5 -] 4
0.6 -] 0.6 -] 0.6 -]
0.7 - 0.7 - 0.7 -
0.8 -] 0.8 -] 0.8 -]
0.9 -] 0.9 -] 0.9 -]
1 1 1
1.1 1.1 1.1
1.2 1.2 1.2
~ 7 ~ 7 7
£ 1.3 £ 1.3 1.3
- E - E < E
c 144 c 1.4 2 1.4-
2.5 2.5 o ]
CD1'5__ CD1'5__ 01.5—_
016 016 1.6
1.7 1.7 1.7
1.8 - 1.8 - 1.8 -
1.9 - 1.9 - 1.9 -
2 - 2 - 2 -
2.1 - 2.1 - 2.1 -
2.2 - 2.2 - 2.2 -
2.3 2.3 2.3
2.4 - 2.4 - 2.4 -
2.5 - 2.5 2.5 -
2.6 - 2.6 - 2.6 -
2.7 2.7 2.7
2.8 - 2.8 - 2.8 -
T T T T T
0 20 162.17784 58.1983160076981 558.19831¢
Tip resistance (MPa) M(CPT) (MPa) Stress (kPa)

Depth (m)

(0]
(0]
(0]

o o o

N N N N NN NN

® N o h W N R N O BN DO DN WN R PR O DN

.3
4
.5

Cumulative settlement

= End of Primary
= Overall

Calculation properties

Settlement (cm)

T T T T
(0] 0.02 0.04 0.06 0.08

Footing type: Rectangular

Footing width: 12.00 (m)

L/B: 1.0

Footing pressure: 10.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 30/05/2022, 9:24:04 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Stattic Settlement Analysis.cpt
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT4

Total depth: 4.27 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress
(] 0.2 0
-] i -] = Yield Stress
0.2 0.4 0.2 — Eff. Stress
- i - = Final Stress
0.4 06 0.4
06—_ 0.8 06—_
08—_ 14 08—_
1- 1 1-
] 1.2 ]
1.2 4 1 1.2 4
] 1.4 - ]
1.4 1 1.4
] 1.6 - ]
1.6 . 1.6
. 1.8 - .
1.8 . 1.8
~ - ~ 2 - -
E 24 E - S 27
E 7 E 2.2 Q 7
B 2.2 =3 i 8 2.2 4
X - Q2.4 ]
O24- o i 2.4
] > 6 ]
2.6 ] 2.6
] >8] ]
2.8 ] 2.8
3+ 37 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
T T T T T
0 20 151.16351 109.893226261988 1109.8932:
Tip resistance (MPa) M(CPT) (MPa) Stress (kPa)

Depth (m)
N

N

Cumulative settlement

= End of Primary
= Overall

Settlement (cm)

Calculation properties

T T
0.05 0.1 0.15 0.2

Footing type: Rectangular

Footing width: 12.00 (m)

L/B: 1.0

Footing pressure: 10.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 30/05/2022, 9:24:53 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Stattic Settlement Analysis.cpt
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT7

Total depth: 15.23 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus
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Calculation properties

(0] 0.1 0.2 0.3

Settlement (cm)

Footing type: Rectangular

Footing width: 12.00 (m)

L/B: 1.0

Footing pressure: 10.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 30/05/2022, 9:25:46 am
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT  Nttp://www.lde.co.nz
s ENGINEERING

Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT8

Total depth: 15.11 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus
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Calculation properties

0

T T T
0.05 0.1 0.15

Settlement (cm)

Footing type: Rectangular

Footing width: 12.00 (m)

L/B: 1.0

Footing pressure: 10.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 30/05/2022, 9:26:39 am
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT  Nttp://www.lde.co.nz
s ENGINEERING

Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT9

Total depth: 15.10 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus

0 _
051 0.5
1] 17

15 ] 1.5
2] 2

55 ] 2.5
3] 31
3_5__ 3.5 1
4_- 4—-
4.5 4.5
5] 5]
5.5 5.5
6—- 6—-
6.5—- 6.5—-

~ : ~ )
E 77 E 77
g 7.5 g 7.5
) 8 9 8]
0 g5 A gs5]
9] 9]
95 9.5 ]
10 10
10_5—- 10.5—-
11 11
11.5 11.5
12 124
12.5] 12.5
134 13-
13.5 ] 13.5
14 14
14.5 14.5
15—_I : | 15

0 20 157.59874
Tip resistance (MPa) M(CPT) (MPa)

Depth

Yield Stress

= Yield Stress
= Eff. Stress
= Final Stress

10.5
11
11.5
12
12.5
13
13.5
14
14.5

Y

15

161.903606629714 1161.9036(
Stress (kPa)

Depth (m)

Cumulative settlement

=
w
PN TN T N AT N N |

=
al
1

= End of Primary
= Overall

Calculation properties

T
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Settlement (cm)

Footing type: Rectangular

Footing width: 12.00 (m)

L/B: 1.0

Footing pressure: 10.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 30/05/2022, 9:27:37 am
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT  Nttp://www.lde.co.nz
s ENGINEERING

Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT10

Total depth: 15.07 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress
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Calculation properties
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T
0.05

T
0.1

Settlement (cm)

Footing type: Rectangular

Footing width: 12.00 (m)

L/B: 1.0

Footing pressure: 10.00 (kPa)

Embedment depth: 0.20 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 30/05/2022, 9:29:01 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Stattic Settlement Analysis.cpt



LDE Ltd

D e Land Development and Engineering

DEVELOPMENT  Nttp://www.lde.co.nz
s ENGINEERING

Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT11

Total depth: 15.08 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress
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Calculation properties
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Settlement (cm)

Footing type: Rectangular

Footing width: 12.00 (m)

L/B: 1.0

Footing pressure: 10.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 30/05/2022, 9:31:37 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Stattic Settlement Analysis.cpt



LDE Ltd CPT: CPT12
D e Land Development and Engineering Total depth: 7.01 m, Date: 30/05/2022

DEVELOPMENT  ttP://www.lde.co.nz Surface Elevation: 0.00 m
s ENGINEERING
Coords: X:0.00, Y:0.00
Project: 18319 Static Settlement Analysis Cone Type:
Location: Tamure Place and Peter Snell Road Cone Operator:
Settlements calculation according to theory of elasticity”
Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
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LDE Ltd

D E Land Development and Engineering

DEVELOPMENT  Nttp://www.lde.co.nz
s ENGINEERING

Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT13

Total depth: 4.97 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress
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Calculation properties

Footing type: Rectangular

Footing width: 12.00 (m)

L/B: 1.0

Footing pressure: 10.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 30/05/2022, 9:33:32 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Stattic Settlement Analysis.cpt



LDE Ltd

D E Land Development and Engineering

DEVELOPMENT  Nttp://www.lde.co.nz
s ENGINEERING

Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT14

Total depth: 6.20 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus
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Calculation properties
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Settlement (cm)

Footing type: Rectangular

Footing width: 12.00 (m)

L/B: 1.0

Footing pressure: 10.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: Yes

Remove excavation load: No

Apply 20% rule: Yes

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-IT v.3.5.2.3 - CPTU data presentation & interpretation software - Report created on: 30/05/2022, 9:34:32 am
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT  Nttp://www.lde.co.nz
s ENGINEERING

Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT1

Total depth: 3.48 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus
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Calculation properties

T T T
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Settlement (cm)

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on:
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Static Settlement Analysis - Fill Load.cpt
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT  Nttp://www.lde.co.nz
s ENGINEERING

Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT2

Total depth: 4.68 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress
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Calculation properties

0.5 1 1.5 2

Settlement (cm)

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on: 7/07/2022, 9:24:29 am

Project file: C:\Users\j.mackay\Desktop\Peter Snell\Static Settlement Analysis - Fill Load.cpt
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT3

Total depth: 2.84 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress
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Calculation properties

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on: 7/07/2022, 9:49:48 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Static Settlement Analysis - Fill Load.cpt
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT4

Total depth: 4.27 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress
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Cumulative settlement
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Calculation properties

T T T
0.2 0.4 0.6

Settlement (cm)

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on: 7/07/2022, 9:27:26 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Static Settlement Analysis - Fill Load.cpt
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT7

Total depth: 15.23 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus
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Calculation properties

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on: 7/07/2022, 9:28:20 am
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT8

Total depth: 15.11 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus

Yield Stress

0 | 09 _
0s ] = Lt
1 1__ 1 = Final Stress
1.5 1.5+ 1.5
2_- 2—_ 2_-
2.5 2.5+ 2.5
3_- 3—_ 3_-
3.5 3.5 1 3.5
4_- 4—_ 4_-
45 4.5 45
5_- 5—_ 5_-
5.5 5.5 7 5.5
6—- 6—_ 6—-
. 65 _ 6.5 6.5
£ 77 £ 77 s 7]
g 7.5 1 g 7.5 S 7.5
9] 8 9] 8] O 84
0 g5 0 g5 8.5
9 9—: 9
9.5 9.5 951
10 10 104
10.54 10.5 10.54
11 114 11
11.5 11.5 11.5
12 12 12
12.54 12.54 12.54
13 13 13
13.5 13.5 13.5
- - - — =
14 144 14 —_——
14.5] 14.54 14.5 —_—
15:| : | 15 | . 154 .
0 20 47.251098963038947.25109:.00118527384859 1003.0011¢
Tip resistance (MPa) M(CPT) (MPa) Stress (kPa)

Depth (m)

Cumulative settlement

o

N
© o 1N U U wO N, ]

e ©
o«
1

=

o

a
1

=
=
1

11.5
12
12.5
13
13.5
14
14.5

=
al
1

= End of Primary
= Overall

Calculation properties

(0] 0.5

Settlement (cm)

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on: 7/07/2022, 9:29:35 am
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

http://www.lde.co.nz

CPT: CPT9

Total depth: 15.10 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Cone resistance qt

Settlements calculation according to theory of elasticity”

Constrained Modulus
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Calculation properties

T T T
0 0.2 0.4 0.6

Settlement (cm)

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on: 7/07/2022, 9:30:45 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Static Settlement Analysis - Fill Load.cpt
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT10

Total depth: 15.07 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress
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Calculation properties

T T T T
0 0.2 0.4 0.6

Settlement (cm)

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.20 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on: 7/07/2022, 9:31:46 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Static Settlement Analysis - Fill Load.cpt



LDE Ltd

D e Land Development and Engineering

DEVELOPMENT
& ENGINEERING

Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

http://www.lde.co.nz

CPT: CPT11

Total depth: 15.08 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress Cumulative settlement
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Calculation properties

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on: 7/07/2022, 9:32:46 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Static Settlement Analysis - Fill Load.cpt
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT12

Total depth: 7.01 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus Yield Stress
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Calculation properties

T T T
0 0.1 0.2 0.3

Settlement (cm)

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on: 7/07/2022, 9:33:48 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Static Settlement Analysis - Fill Load.cpt
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT13

Total depth: 4.97 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”

Cone resistance qt Constrained Modulus
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Calculation properties

T T T
0 0.1 0.2

Settlement (cm)

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: No

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on: 7/07/2022, 9:34:52 am

Project file: C:\Users\j.mackay\Desktop\Peter Snell\Static Settlement Analysis - Fill Load.cpt
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Project: 18319 Static Settlement Analysis
Location: Tamure Place and Peter Snell Road

CPT: CPT14

Total depth: 6.20 m, Date: 30/05/2022
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Settlements calculation according to theory of elasticity”
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Cumulative settlement

= End of Primary
= Overall

Calculation properties

T T
(0] 0.1 0.2 0.3

Settlement (cm)

Footing type: Rectangular

Footing width: 50.00 (m)

L/B: 1.0

Footing pressure: 36.00 (kPa)

Embedment depth: 0.30 (m)

Footing is rigid: No

Remove excavation load: No

Apply 20% rule: Yes

Calculate secondary settlements: Yes

Time period for primary consolidation: 6 months
Time period for second. settlements: 600 months

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

A
S= ZLAZ
MCPT

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

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

where t; is the duration of primary consolidation

CPeT-I1T v.3.7.1.12 - CPTU data presentation & interpretation software - Report created on: 7/07/2022, 9:35:38 am
Project file: C:\Users\j.mackay\Desktop\Peter Snell\Static Settlement Analysis - Fill Load.cpt
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Project title : 18319 Liquefaction Settlement Analysis ULS (0.13g/5.8)

Location : Tamure Place and Peter Snell Road

Overall vertical settlements report
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CPTu Name

CLig v.3.4.1.4 - CPT Liquefaction Assessment Software
Project file: M:\LDE - Project\ID2\152DC18A-601D-4CF9-8ACA-6EF80FEBB7A9\0\198000-198999\198535\L\L\18319-06-Specialist Software Models-Clig ULS-198535.3 (ID 198535).clq
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Project title : 18319 Liquefaction Settlement Analysis ULS Lower Bound
Location : Tamure Place and Peter Snell Road

Overall vertical settlements report

Vertical settlement (cm)

CPTu Name

CLiq v.3.4.1.4 - CPT Liquefaction Assessment Software
Project file: M:\LDE - Project\ID2\152DC18A-601D-4CF9-8ACA-6EFS0FEBB7A9\0\207000-207999\207051\L\L\(empty) (ID 207051).clq
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Project title : 18319 Liquefaction Settlement Analysis ULS Lower Bound
Location : Tamure Place and Peter Snell Road

Overall Liquefaction Potential Index report

LPI color scheme
[ Very high risk
[ High risk

|:| Low risk

Basic statistics
Total CPT number: 12
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CLiq v.3.4.1.4 - CPT Liquefaction Assessment Software
Project file: M:\LDE - Project\ID2\152DC18A-601D-4CF9-8ACA-6EFS0FEBB7A9\0\207000-207999\207051\L\L\(empty) (ID 207051).clq
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Project title : 18319 Liquefaction Settlement Analysis ULS Lower Bound
Location : Tamure Place and Peter Snell Road

Overall Liquefaction Severity Number report

LSN color scheme

Severe damage
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Moderate to severe exp. of liquefaction
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Little to no expression of liquefaction

(T O ]

Basic statistics

Total CPT number: 12

100% little liquefaction
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CLiq v.3.4.1.4 - CPT Liquefaction Assessment Software
Project file: M:\LDE - Project\ID2\152DC18A-601D-4CF9-8ACA-6EFS0FEBB7A9\0\207000-207999\207051\L\L\(empty) (ID 207051).clq
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LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT1
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 250m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
g T
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\ 0.4
0.6 0.6
\ 0.6
0.8 0.8
0.8
1 1
1-
1.2 1.2
/ 1.2
1.4 1.4
f 1.4
£ 16 1.6 Le-
N—
e
s 1.8 1.8 \ 18-
g , 2 .
2.2 / 2.2 f\ 20
i \> .
2.4 -I 2.4 -
2.4
P A4
2.6 / 2.6 D g Earma. 2.6
2.8 2.8 284
3 3 ( e 3
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0 10 0 2 4 6 0.2 0.4 0.6 0 0.5 1 1.5 2
gt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
Mw=7%2, sigma’=1 atm base curve Summary of liqguefaction potential
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] Liguefaction [ -
0.7 L
0.6 l

100

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
o
n

0.2 / -
] / B (I B S B R B —
] B 0.1 1 10
01 U * o - Normalized friction ratio (%)
1 : Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liguefaction L Zone Ay: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT1

CRR plot

0 0.2 0.4 0.€
CRR & CSR

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,,:  6.50

Peak ground acceleration: 0.19

Depth to water table (insitu): 3.00 m

FS Plot

0 0.5 1
Factor of safety

Depth to GWT (erthg.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

Liquefaction analysis overall plots

15 2
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3
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Fill weight:

Transition detect. applied:

K, applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

T T T
15 20 0 0 0.002  0.004  0.006
Settlement (cm) Displacement (cm)

F.S. color scheme LP1 color scheme
N/A . Almost certain it will liquefy [l Very high risk
No [ Very likely to liquefy [] High risk
Yes |:| Liquefaction and no lig. are equally likely [] Low risk

Sands onl
No Y . Unlike to liquefy

N/A [ Almost certain it will not liquefy

CLiq v.3.4.1.4 - CPT Liquefaction Assessment Software - Report created on: 20/07/2022, 12:23:02 am
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This software is licensed to: LDE Ltd CPT name: CPT1

Ejecta Severity Estimation

Corrected norm. cone resists SBTn Index Plot FS plot Stresses vs Depth Excess Head Lig. ejecta demand
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LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT2
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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Mw=7%2, sigma’=1 atm base curve Summary of liguefaction potential
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o
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" L Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liguefaction L Zone Ay: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT2
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Input parameters and analysis data

Analysis method:

Fines correction method:
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Earthquake magnitude M,,:
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value
6.50

0.19

Depth to water table (insitu): 1.50 m
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This software is licensed to: LDE Ltd CPT name: CPT2

Ejecta Severity Estimation

Corrected norm. cone resists SBTn Index Plot Stresses vs Depth Excess Head Lig. ejecta demand
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LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT3

Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 0.50 m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
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Mw=7%2, sigma’=1 atm base curve Summary of liguefaction potential
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L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT3

CRR plot

Liquefaction analysis overall plots
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Liquefaction potential
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LP1 color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  0.50 m Fill weight: N/A Bl Amost certain it wil liquefy [ Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes D Liquefaction and no lig. are equally likely I:l Low risk
Earthquake magnitude M,,:  6.50 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sands only . . ’
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
8
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This software is licensed to: LDE Ltd CPT name: CPT3

Ejecta Severity Estimation

Corrected norm. cone resists SBTn Index Plot FS plot Stresses vs Depth Excess Head Lig. ejecta demand
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT http://www.lde.co.nz
s ENGINEERING

LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT6

Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.00m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.50 m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
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L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT6

CRR plot
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This software is licensed to: LDE Ltd

CPT name: CPT6
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT http://www.lde.co.nz
s ENGINEERING

LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT7
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 6.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 6.00 m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
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] : geometry
L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT7

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential Lateral displacements
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Analysis method: B&I (2014) Depth to GWT (erthg.):  6.00 m Fill weight: N/A Bl Amost certain it wil liquefy [ Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: ' Based on Ic value Ic gut—off value: ' 2.60 Ks applled: ' ' Yes D Liquefaction and no lig. are equally likely I:l Low risk
Earthquake magnitude M,,:  6.50 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sands only . .
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 6.00 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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This software is licensed to: LDE Ltd

CPT name: CPT7

Corrected norm. cone resist:
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT http://www.lde.co.nz
s ENGINEERING

LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT8
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.50m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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] geometry
L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT8

CRR plot
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Input parameters and analysis data
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Fines correction method:
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Earthquake magnitude M,,:  6.50
Peak ground acceleration: 0.19
Depth to water table (insitu): 2.50 m
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This software is licensed to: LDE Ltd CPT name: CPT8

Ejecta Severity Estimation

Corrected norm. cone resist: SBTn Index Plot FS plot Stresses vs Depth Excess Head Lig. ejecta demand
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT http://www.lde.co.nz
s ENGINEERING

LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT9
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.50m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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Mw=7%2, sigma’'=1 atm base curve Summary of liqguefaction potential
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Jm— L Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liguefaction L Zone Ay: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT9

CRR plot

FS Plot

Liquefaction analysis overall plots

Liquefaction potential

Vertical settlements

Lateral displacements
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CRR &CSR Factor of safety LPI1 Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LP1 color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  2.00 m Fill weight: N/A Bl Amost certain it wil liquefy [ Very high risk
Fiqes correction method: B&I (2014) Average results interval: 3 Transiti.on detect. applied:  No . Very likely to liquefy |:| High risk
EZ::;ZLZI::S:Sagnitude M, gfgd on fe value IL;:nictu\tA—lgifgfl'\lltatl:uaTc:ulation: éfs?ed on SBT gfa?/plﬁieeg;havior applied: ;szs only I:l Hquefaction and no fiq. are equally likely D Low risk
Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 2.50 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: LDE Ltd CPT name: CPT9

Ejecta Severity Estimation

Corrected norm. cone resist: SBTn Index Plot FS plot Stresses vs Depth Excess Head Lig. ejecta demand
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s ENGINEERING

LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT10
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.50m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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gt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
W= , sigma’=1 atm base curve ummary of liquefaction potentia
Mw=7%2, sig latmb S ry of liquefaction potential
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Jm— L Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liguefaction L Zone Ay: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT10

CRR plot

Depth (m)

0 0.2 0.4 0.€
CRR & CSR

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,,:  6.50

Peak ground acceleration: 0.19

Depth to water table (insitu): 2.50 m
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This software is licensed to: LDE Ltd

CPT name: CPT10

Ejecta Severity Estimation

Corrected norm. cone resist: SBTn Index Plot FS plot Stresses vs Depth Excess Head Lig. ejecta demand
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s ENGINEERING

LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT11
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.50m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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Mw=7%2, sigma’=1 atm base curve Summary of liguefaction potential
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e’ | L Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
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] : geometry
L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT11

CRR plot

Liquefaction analysis overall plots

FS Plot

Liquefaction potential

Vertical settlements

Lateral displacements
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CRR &CSR Factor of safety LPI1 Settlement (cm) Displacement (cm)
Input parameters and analysis data F.S. color scheme LP1 color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  2.00 m Fill weight: N/A Bl Amost certain it wil liquefy [ Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: ' Based on Ic value Ic gut—off value: ' 2.60 Ks applled: ' ' Yes D Liquefaction and no lig. are equally likely I:l Low risk
Earthquake magnitude M,,:  6.50 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sands only . .
Peak ground acceleration: ~ 0.19 No Limit depth applied: No [ unlike to liquefy
Depth to water table (insitu): 2.50 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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This software is licensed to: LDE Ltd CPT name: CPT11

Ejecta Severity Estimation

Corrected norm. cone resist: SBTn Index Plot FS plot Stresses vs Depth Excess Head Lig. ejecta demand
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CLiq v.3.4.1.4 - CPT Liquefaction Assessment Software 27

Project file: M:\LDE - Project\ID2\152DC18A-601D-4CF9-8ACA-6EF80FEBB7A9\0\207000-207999\207051\L\L\18319-06-Specialist Software Models-Cliqg ULS Lower Bound v2-207051.2 (ID 207051).clq



LDE Ltd

D e Land Development and Engineering

DEVELOPMENT http://www.lde.co.nz
s ENGINEERING

LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT12

Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.50m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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gt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
Mw=7%2, sigma’=1 atm base curve Summary of liqguefaction potential
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" L Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liguefaction L Zone Ay: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT12

Liquefaction analysis overall plots

CRR plot FS Plot
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CRR & CSR Factor of safety LPI Settlement (cm) Displacement (cm)

Input parameters and analysis data F.S. color scheme LP1 color scheme

Analysis method: B&I (2014) Depth to GWT (erthg.):  2.00 m Fill weight: N/A B Aimost certain it will liquefy [ Vvery high risk

Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk

Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes D Liquefaction and no lig. are equally likely I:l Low risk

Earthquake magnitude M,,:  6.50 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sands only . . ’

Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: No [ unlike to liquefy

Depth to water table (insitu): 2.50 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: LDE Ltd

CPT name: CPT12

Ejecta Severity Estimation

Corrected norm. cone resists SBTn Index Plot FS plot Stresses vs Depth Excess Head Lig. ejecta demand
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT http://www.lde.co.nz
s ENGINEERING

LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT13

Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.50m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
Cone resistance Frqg%q\[]elg@tio SBTn Plot CRR plot FS Plot
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gt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
Mw=7%2, sigma’=1 atm base curve Summary of liqguefaction potential
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Normalized CPT penetration resistance
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o
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e’ L Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Lig uefadtion | Zone Ay: Cyclic liquefaction and strength loss likely depending on loading and ground
] | geometry
L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT13

CRR plot

FS Plot

Liquefaction analysis overall plots
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0 0.2 0.4
CRR & CSR

Input parameters and analysis data

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

Analysis method:

Fines correction method:
Points to test:
Earthquake magnitude M,,:  6.50
Peak ground acceleration: 0.19
Depth to water table (insitu): 2.50 m

0.5 1
Factor of safety

Depth to GWT (erthg.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Lateral displacements
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This software is licensed to: LDE Ltd

CPT name: CPT13

Ejecta Severity Estimation

Corrected norm. cone resists SBTn Index Plot FS plot Stresses vs Depth Excess Head Lig. ejecta demand
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT http://www.lde.co.nz
s ENGINEERING

LIQUEFACTION ANALYSIS REPORT

Project title : 18319 Liquefaction Settlement Analysis ULS Location : Tamure Place and Peter Snell Road
CPT file : CPT14
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.50m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00m Fill height: N/A applied: Sands only
Paints to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,,:  6.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration:  0.19 Unit weight calculation: ~ Based on SBT K, applied: Yes MSF method: Method
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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Mw=7%2, sigma’=1 atm base curve Summary of liqguefaction potential
08 1 1 1 1 1 1 1 1 1 1 1000 1 1 1 [ | 1 1 | T T |
] Liguefaction [ -
0.7 L
0.6 i

100

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
o
n

1 B T T 1 1T 1] - | -
] // - 01 1 10
0.1 - Normalized friction ratio (%)
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Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
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No Liq uefadtion

: geometry
L L L L L L L B L B B B Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
quN,CS brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: LDE Ltd

CPT name: CPT14

Liquefaction analysis overall plots

CRR plot FS Plot Liquefaction potential

0 0.2 0.4 0.€ 0 0.5 1 1.5 2 0 5 10
CRR & CSR Factor of safety LPI

Input parameters and analysis data

15 20

Vertical settlements

Settlement (cm)

F.S. color scheme
. Almost certain it will liquefy

Lateral displacements

0 0.005 0.01 0.015 0.02 0.025
Displacement (cm)

LPI color scheme
[ Very high risk

Analysis method: B&I (2014) Depth to GWT (erthg.): 2.00 m Fill weight: N/A

Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy |:| High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes D Liquefaction and no lig. are equally likely I:l Low risk
Earthquake magnitude M,,:  6.50 Unit weight calculation: ~ Based on SBT Clay like behavior applied:  Sands only . .

Peak ground acceleration: ~ 0.19 Use fill: No Limit depth applied: No [ unlike to liquefy

Depth to water table (insitu): 2.50 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: LDE Ltd

CPT name: CPT14

Ejecta Severity Estimation

Corrected norm. cone resists SBTn Index Plot FS plot Stresses vs Depth Excess Head Lig. ejecta demand
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LDE Ltd

D e Land Development and Engineering
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s ENGINEERING

Project title : 18319 Liquefaction Settlement Analysis ULS Lower Bound, no aging factor
Location : Tamure Place and Peter Snell Road

Overall vertical settlements report
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LDE Ltd

D e Land Development and Engineering

DEVELOPMENT http://www.lde.co.nz
s ENGINEERING

Project title : 18319 Liquefaction Settlement Analysis ULS Lower Bound, no aging factor
Location : Tamure Place and Peter Snell Road

Overall Liquefaction Severity Number report

LSN value
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CPTu Name

LSN color scheme

Severe damage

Major expression of liquefaction
Moderate to severe exp. of liquefaction
Moderate expression of liquefaction
Minor expression of liquefaction

Little to no expression of liquefaction

(T O ]

Basic statistics

Total CPT number: 12

83% little liquefaction

17% minor liquefaction

0% moderate liquefaction

0% moderate to major liquefaction
0% major liquefaction

0% severe liquefaction
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