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2.2 Landform

The current general landform, together with associated features located within and adjacent to the site is
presented on the attached Site Plan as Drawing 04.

The site is dominated by two major landforms — the ‘Low Hamilton Hills’ and the ‘Wetland/Alluvial Plain’:

e Low Hamilton Hills — found predominantly in the north-eastern half of the site. These areas are generally
defined by gently undulating to moderately steep rolling hill country at between RL46m and RL81m
(Moturiki Datum) elevated above the adjacent alluvial plain. Gully systems with tributary streams to the
Waikato River can be found throughout the Low Hamilton Hill Areas. Approximately 50% of the subject site
is within the Low Hamilton Hills landform.

e Wetland/Alluvial Plain — found predominantly in the south-western half of the site. This landform is defined
by an essentially level to gently undulating plain at between RL40m and RL53m (Moturiki Datum) that lies
to the west of the Low Hamilton Hills. The plains are often crossed with a network of open drains which
collect surface water and discharge into a valley that cuts through the low hills to the north. Two large
ponds are located within the base of this valley. The balance of the subject site is within the
Wetland/Alluvial Plains landform.

The site is bound along its northern boundary by the Hamilton City limits, occupied typically by a combination
of residential and commercial properties. The remaining boundaries lie adjacent to rural/agricultural land
parcels.

2.3 Proposed Development

The SL1 Houchens Development is a combined residential and industrial development that comprises circa
145 hectares, which will be split into a mix of residential densities and industrial development. The residential
component comprises circa 55ha of net residential, including 1,300 residential units of varying typologies
(including single detached, duplex, terraced apartment), a 400-unit retirement village, along with two
supporting mixed-use neighbourhood centres, open spaces, waterbodies and infrastructure devices including
wetlands. The SL1 Houchens Development includes a net 25ha of industrial, generating between 24 — 47
industrial sized lots for industrial activities.

The residential development is underpinned by a series of design principles, which focus on creating a well-
connected, legible, and diverse community on Hamilton City’s urban fringe. The proposed transport network,
with a 30-metre-wide spine road running north-to-south, is supported by existing and proposed local roads,
cycle connections and pedestrian pathways to create an accessible and legible development. As
aforementioned, a range of housing typologies and densities are proposed to meet the growing and changing
needs of the housing market to ensure there are options for future residents. Each typology has been
thoughtfully located, based on opportunities and constraints, with density ranging from terraced, duplex and
detached dwellings to ensure integration with the adjoining urban footprint.

Located on the eastern and central portions of the Houchens Development are neighbourhood centres that
will provide a range of amenities and services to support the residential and industrial developments. This
neighbourhood centre will likely include commercial properties, childcares, cafés, and a local superette.

Sitting at the lower, southern point of the site is a retirement village that comprises approximately 15
hectares and provides 400 units of varying typologies, including traditional villa and apartment typologies.
This will be serviced by its own private transport network, infrastructure, and high amenity open spaces.

On the north-western edge is strategic industrial land that provides key connectivity to the potential Southern
Links Houchens interchange, a Road of National Significance (RONs).
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The wider SL1 Houchens Development integrates throughout a number of open spaces, waterbodies and
wetlands that are well distributed to create a high amenity community that will be a pleasant and enjoyable
place to live for future residents. These open spaces, waterbodies and wetlands support ecological restoration
through the retention of a number of natural species and riparian revegetation and support broader cultural
biodiversity outcomes within SL1 Houchens Development.

The SL1 Houchens Development includes a proposed Water Reservoir, to provide the ability for a long term
strategic water asset for Hamilton City Council to be designated.

The development will be appropriately serviced via a robust infrastructure strategy, which includes the
addition of a water reservoir to accompany the one already existing, utilisation of existing services and
stormwater artificial wetlands

At the time of undertaking this investigation and of writing this report the project was in the early stages of
planning and a desktop geotechnical assessment was proposed to provide details of preliminary feasibility
options for development of the site.

A preliminary plans for the Houchens Development (see Appendix A) has been provided by Barkers, indicating
residential, commercial and industrial areas with associated roading and stormwater reserves/open space
within the subject site.

We have anticipated the ground will be built up over the Wetland/Alluvial Plain areas to increase the vertical
distance between the future development from the existing groundwater and wetland soil deposits.

3.0 GROUND MODEL

3.1 Published Geology

Published geological maps? for the area depict the regional geology as comprising soils belonging to the Piako
Subgroup, Hinuera Formation and Walton Subgroup, as illustrated on Figure 2 below.

e Piako Subgroup — comprised soft, dark brown to black, organic mud, muddy peat and woody peat. This
material has been deposited within the last 14,000 years.

e Hinuera Formation - comprised cross-bedded pumice sand, silt and gravel with interbedded peat. Age of
deposits is between 11.9Ka and 58.8Ka.

e Walton Subgroup — comprised alluvium dominated by primary and reworked, non-welded ignimbrite with
volcanic ashes mantling older deposits. Age of deposits is between 0.42Ma and 2.59Ma.

1 Edbrooke S. W. (2005) Geology of the Waikato Area, Geological & Nuclear Sciences (GNS) Limited
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Strata/ Unit Approximate Depth Description of Material and Distribution
to Base of Unit (m)

Mixtures Hinuera Formation is at ground level between the peat to the west and Low
(Hinuera Hamilton Hills to the east, plus in isolated areas over the plain. Silt
Formation) strengths typically stiff to very stiff. Sand strengths vary greatly from very
loose to dense but are typically medium dense.
Silt/Clay 0.2->30 SILT/CLAY mixtures were encountered near the ground surface over the Low
Mixtures Hamilton Hill areas. Walton Subgroup soils are of volcanic origin and include
(Walton a mantle of weathered volcanic ashes over primary and reworked, non-
Subgroup) welded ignimbrite. Includes Puketoka Formation silt/clay beneath the ashes

that can be sensitive to disturbance. Soil strengths are typically stiff to very
stiff. Deeper primary ignimbrite sands are typically dense to very dense.
Walton Subgroup underlies the younger Piako Subgroup/Hinuera Formation
at depth below the Wetland/Alluvial Plain and also ‘outcrops’ above the
plain as isolated low hills to the west of the site.

3.3 Groundwater

Nearby NZGD data have logged groundwater ranging between 0 and 14.5 metres below ground level (mbgl)
with an average depth of 2.6m.

e Groundwater in the Low Hamilton Hills groundwater ranged between 0.4 to 3.9mbgl with an average
depth of 2.5m.

e Groundwater in the Wetland/Alluvial Plain groundwater ranged between 1.1 to 14.5mbgl with an
average depth of 3.0m.

It should be anticipated that groundwater levels will fluctuate seasonally or during prolonged periods of dry or
wet weather.

4.0 DESKTOP FINDINGS

4.1 Historical Photos

Historical photos dating back to 1941 have been reviewed and are attached in Appendix C. The historical
photographs show that the site was predominantly covered by wetland scrub in 1943. The site shows
evidence of clearing of wetland scrub and conversion to agricultural use beginning in 1947. Conversion of this
site from wetland to agricultural use has resulted in the addition of farm drains. The agricultural use of this
site has carried on to the current day. By 1954 most of the site had switched to agricultural use and has been
fully converted since 1971. Two ponds were been constructed in the base of the valley during the 1970s,
which is situated in the wetland/Alluvial plain area of the site.

Geotechnical Desktop Report | B | Rev1 8




4.2 Regional Hazards

A review of the Waikato Regional Council Natural Hazards Portal?> was undertaken.
The Hazard Portal addresses potential flooding, coastal hazards, volcanic and seismic hazards.

No river flooding risk had been directly mapped, but the site is part of the Waikato Central Drainage Scheme
and has a Waikato Regional Council drain to discharge water after a rainfall event. Some areas downstream
from this site are shown as being at risk of flooding within the Hamilton City Council flood maps (which do not
extend to this site). This demonstrates that the site is potentially prone to flooding after a heavy rainfall
event.

No coastal flooding or coastal inundation risk is present at this site due to its inland location.

The nearest active volcanoes are Rotorua and Mayor Island, both of which are approximately 100km away
and are currently at alert level 0. A summary of the findings on the Waikato Regional Council Hazard portal
have been presented in Appendix D.

4.3 Fault Rupture

This site is not considered to be at risk of fault rupture on the basis that there are no mapped active faults in
the area. The GNS Active Fault Database® indicates the nearest active fault is the Kerepehi Fault which is
approximately 50km to the east of the site and has a recurrence interval of 2,000 to 3,500 years.

The Te Tatua O Wairere fault is located 500m to the east of the site, but has a return period of over 100,000
years and is not mapped as active.

4.4 Liquefaction and Lateral Spread

Liquefaction occurs in loose saturated cohesionless soils that are subject to cyclic shear loading during an
earthquake. This process leads to pore pressure build-up, soil grains moving into suspension and temporary
loss of strength causing vertical and lateral ground deformation. The Earthquakes and Landslides map is
presented in Appendix D depicting the liquefaction hazard categories identified by the Waikato Regional
Council. The majority of the site is classed as possible, and the low hills are classed as unlikely or undetermined.

Based on our local knowledge, the Hinuera Formation and Piako Subgroup deposits are susceptible to
liquefaction when below the groundwater table. Free-field liquefaction induced settlement may be significant
during a ULS seismic event. The magnitude of liquefaction induced settlement is likely to vary across the site
and differential settlement should be anticipated, should there be a large seismic event.

A high-level liquefaction assessment was undertaken in the CMW Southern Links SL1 Geotechnical Desktop
Report using publicly available CPT data. That assessment identified index settlements of 70-215mm within the
Hinuera Formation and Piako Subgroup deposits, and a non-liquefiable crust of 0.7-4.6m. No digitally available
CPT data is present within the subject area, however a similar liquefaction potential is anticipated.

Following the onset of liquefaction, liquefied soils will behave as a very weak undrained material, which can
give rise to lateral spreading where a free face is present within the vicinity of the site or where proposed cut
or fill batters are proposed over or within the zone of influence of liquefied soils. The Waikato Regional Council
drain/gully and the existing farm drains present as a free face where the risk of lateral spreading must be
considered. Lateral spreading will also need to be considered when constructing stormwater basins, as this will
create a free face.

2 Waikato Regional Council. Waikato Regional Hazards Portal.
https://waikatoregion.maps.arcgis.com/apps/MapSeries/index.html|?appid=f2b48398f93146e8a5cf0aa3fddce92c
3 GNS NZ Active Fault Database https://data.gns.cri.nz/af/
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The extent and magnitude of lateral spread that may occur during liquefaction is dependent of the groundwater
levels present beneath the site and the depth of liquefiable soils. These will need to be assessed once a site
investigation has taken place.

4.5 Cyclic Softening

While not liquefiable due to their high plasticity, the fine-grained soils in the Walton Subgroup may be
susceptible to some strength loss, during a ULS seismic event. On account of the typically high shear strengths
of these soils this is often not a significant geotechnical issue for low-rise residential land development
projects.

4.6 Slope Stability

The stability of cut batters and fill embankments under a range of design conditions is expressed in terms of a
factor of safety, which is defined as the ratio of forces resisting failure to the forces causing failure.

Soils within the Wetland/Alluvial Plain landscape (Piako Subgroup peat and Hinuera Formation silts/sands)
typically only form gently undulating to slightly steep slopes. Given the shallow groundwater level and low soil
strength when saturated, where slopes are steeper than 15 degrees (1v:4h) are present within the
Wetland/Alluvial Plain areas, they may be subject some movement under static/elevated GW/seismic
conditions.

Soils within the Low Hamilton Hills landscape (Walton Subgroup silts/clays) typically occur on gently
undulating to moderately steep slopes. Given the cohesive nature and strength of these materials, slopes
consisting of Walton Subgroup soils are typically stable when slopes are less than 25 degrees.

These findings are subject to further investigation and analyses at future investigation phases.

4.7 Load Induced Settlement

If is anticipated that land development will involve filling over the low-lying Wetland/Alluvial Plain to raise
ground levels to provide separation from groundwater table and organic/peat soils. Proposed fill embankments
and future building loads will induce settlements within the Wetland/Alluvial Plain subsoils. The soft and
compressible peat soils that underlie the majority of those areas will experience significant primary
consolidation and long-term secondary creep settlements in response to the placement of this filling.

Preliminary estimated static settlements were calculated using assumed a 2m to 4m thick fill embankment will
be formed over the Wetland/Alluvial Plain development area with a fill unit weight of 16kN/m3 for the locally
sourced earthfill over the peat. Back calculated parameters have been used from a nearby project located on
the same Wetland/Alluvial Plain to the west of the site, which has involved filling and preloading on 6m of peat.
An assessment of static settlements, as summarised below.

Table 2: Estimated Fill Induced Static Settlements (without remedial measures)

Peat Thickness (m) Assessed total settlement range (m)

2 05to1
4 0.75to0 2
6 1to3m

Assessed post construction ground settlements are excessive for the proposed development and specific
ground improvement measures will be required, as discussed in Section 5.3 below.
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5.0 PRELIMINARY RECOMMENDATIONS

5.1 Liquefaction / Lateral Spread Mitigation

Based on the assessment outlined in Sections 4.3 and 4.4, we consider the risk of liquefaction and the associated
risk of potentially unacceptable liquefaction induced settlements or lateral spread to be moderate to high for
the Wetland/Alluvial Plain area for the design cases considered. Mitigation options could include:

e Excavate and replace upper 1 m of soil and replacement with geogrid-reinforced compacted aggregate raft
in conjunction with a Specific Engineered Design Waffle Slab Foundations for residential structures to
mitigate liquefaction-induced vertical settlements. This may be incorporated into bulk earthfill process as
a part of land development.

e Ground improvement such as Rammed Aggregate Piers (RAPs) or Rigid Inclusions’ may present a viable
option for critical infrastructure (such as Wastewater Pump Stations and bridge abutments) and multi-
storey commercial buildings. RAPs are unlikely to be economically viable option for residential applications.

e The layout/design of remedial measures is subject to detailed design.

Whilst no specific analysis has yet been completed for the Low Hamilton Hills area, based on our extensive
experience in the Hamilton region, we consider the risk of liquefaction and the associated liquefaction induced
settlement or lateral spread risk to be low for the residential land development. This is subject to further
investigation/analysis at a future investigation stage.

5.2 Slope Stability Management

Slope stability is discussed in Section 4.6 above demonstrates that the Low Hamilton Hills over the investigation
area are expected to achieve an appropriate FoS under different site conditions.

Where Piako Subgroup unconsolidated peat is exposed in cuts such as stormwater basin excavations, the
maximum cut batter for these materials that meets the required FoS is likely to be in the order of 1v:5h.
Depending the cut heights, further slope support measures may be required.

Where Hinuera Formation sand/silt is exposed in future cut areas, the maximum cut batter for these materials
that meets the required FoS is likely to be in the order of 1v:3h.

Where Walton Subgroup silt/clay is exposed in future cut areas, the maximum cut batter for these materials
that meets the required FoS is likely to be in the order of 1v:2h.

Once earthworks levels/volumes are known, cut and fill slope stability will need to be assessed.

Detailed analysis and design of slope stability measures is subject to specific design and Council approval.
These findings are subject to further analyses at future investigation phases.

5.3 Ground Improvement for Static Settlement

Where peat is less than 1.5m deep, it is typically more economical to excavate the peat material and backfill
excavations with structural earthfill. Construction dewatering /subsoil drainage would be expected in this case.

Where peat is greater than 1.5m thick, temporary surcharge filling (preloading) of peat to induced/accelerate
primary consolidation and reduce long-term creep settlements to within acceptable limits is a viable option.

It is recommended that a varying thickness of surcharge is adopted depending on peat thickness to help keep
long term post construction creep settlements more uniform thereby reducing long term differential
settlement.

Geotechnical Desktop Report | SIO(2){B)ii) | Rev1 11




Using the static settlement assessments in Section 4.7 and allowing for a long-term widespread surcharge load
to model single storey buildings on raft foundations, the structural fill and surcharge thicknesses will need to
account for the assessed induced settlement assessments to mitigation measure for post-construction creep
settlements. Thus, additional fill will be needed to account for the assessed settlement and to maintain a
surcharge load above the future target earthworks fill contours.

It is expected that Council infrastructure will require a 100yr design life. In particular, buried stormwater and
sanitary sewer pipe are commonly installed within road reserves and due to relatively flat grades can be
sensitive to settlement. Our experience is that post construction creep settlement magnitudes are negligible
following appropriate preloading when no future loading occurs.

Based on our experience working with similar materials to those encountered on-site, the pre-load
requirements presented in Table 4 are based on achieving 90% settlement (t90), is assessed to take the
following periods of time:

Table 3: Summary of Estimated Pre-load Durations

Peat Thickness (m) Time to reach t90 (months)
2.0 6to9
4.0 9to 16
6.0 12to 24

It must be noted that pre-load durations are difficult to predict and a contingency to the above time
assessments should be applied. Settlement monitoring is a critical part of successful pre-loading to confirm
suitable preload thickness and duration.

6.0 FURTHER WORK

The following additional scope of work is considered necessary to consider the risk profile for the scheme.

e Geotechnical investigation to inform ground model development, detailed geohazard assessment,
selection of geotechnical design parameters, design, and construction recommendations.

e Geotechnical analysis and reporting, suitable to support future project stages including resource
consent application, detailed design, and building consent applications (if any).

e Design of ground improvement if necessary to mitigate load or liquefaction induced settlement, or
lateral spread.

e Geotechnical completion reporting of subdivision earthworks.

7.0 CLOSURE

This report has been prepared for use by Chinamans Hill and Ohaupo Land Partnership Ltd in relation to the
proposed development at Ohaupo Land and Chinamans Hill, Southern Links, Hamilton project in accordance
with the scope, proposed uses and limitations described in the report. Should you have further questions
relating to the use of your report please do not hesitate to contact us.

Where a party other than Chinamans Hill and Ohaupo Land Partnership Ltd seeks to rely upon or otherwise
use this report, the consent of CMW should be sought prior to any such use. CMW can then advise whether
the report and its contents are suitable for the intended use by the other party.
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USING YOUR CMW GEOTECHNICAL REPORT

Geotechnical reporting relies on interpretation of facts and collected information using experience, professional judgement, and
opinion. As such it generally has a level of uncertainty attached to it, which is often far less exact than other engineering design
disciplines. The notes below provide general advice on what can be reasonably expected from your report and the inherent limitations
of a geotechnical report.

Preparation of your report

Your geotechnical report has been written for your use on your project. The contents of your report may not meet the needs of others
who may have different objectives or requirements. The report has been prepared using generally accepted Geotechnical Engineering
and Engineering Geology practices and procedures. The opinions and conclusions reached in your report are made in accordance with
these accepted principles. Specific items of geotechnical or geological importance are highlighted in the report.

In producing your report, we have relied on the information which is referenced or summarised in the report. If further information
becomes available or the nature of your project changes, then the findings in this report may no longer be appropriate. In such cases
the report must be reviewed, and any necessary changes must be made by us.

Your geotechnical report is based on your project’s requirements

Your geotechnical report has been developed based on your specific project requirements and only applies to the site in this report.
Project requirements could include the type of works being undertaken; project locality, size and configuration; the location of any
structures on or around the site; the presence of underground utilities; proposed design methodology; the duration or design life of
the works; and construction method and/or sequencing.

The information or advice in your geotechnical report should not be applied to any other project given the intrinsic differences
between different projects and site locations. Similarly geotechnical information, data and conclusions from other sites and projects
may not be relevant or appropriate for your project.

Interpretation of geotechnical data

Site investigations identify subsurface conditions at discrete locations. Additional geotechnical information (e.g. literature and external
data source review, laboratory testing etc) are interpreted by Geologists or Engineers to provide an opinion about a site specific
ground models, their likely impact on the proposed development and recommended actions. Actual conditions may differ from those
inferred to exist due to the variability of geological environments. The actual interface between materials may be far more gradual or
abrupt than assumed based on the facts obtained. Nothing can be done to change the actual site conditions which exist, but steps can
be taken to reduce the impact of unexpected conditions. Interpretation of factual data can be influenced by design and/or
construction methods. Where these methods change review of the interpretation in the report may be required.

Subsurface conditions can change

Subsurface conditions are created by natural processes and then can be altered anthropically or over time. For example, groundwater
levels can vary with time or activities adjacent to your site, fill may be placed on a site, or the consistency of near surface conditions
might be susceptible to seasonal changes. The report is based on conditions which existed at the time of investigation. It is important
to confirm whether conditions may have changed, particularly when large periods of time have elapsed since the investigations were
performed.

Interpretation and use by other design professionals

Costly problems can occur when other design professionals develop their plans based on misinterpretations of a geotechnical report.
To help avoid misinterpretations, it is important to retain the assistance of CMW to work with other project design professionals who
are affected by the contents of your report. CMW staff can explain the report implications to design professionals and then review
design plans and specifications to see that they have correctly incorporated the findings of this report.

Your report's recommendations require confirmation during construction

Your report is based on site conditions as revealed through selective point sampling. Engineering judgement is then applied to assess
how indicative of actual conditions throughout an area the point sampling might be. Any assumptions made cannot be substantiated
until construction is complete. For this reason, you should retain geotechnical services throughout the construction stage, to identify
variances from previous assumption, conduct additional tests if required and recommend solutions to problems encountered on site.

A Geotechnical Engineer, who is fully familiar with the site and the background information, can assess whether the report's
recommendations remain valid and whether changes should be considered as the project develops. An unfamiliar party using this
report increases the risk that the report will be misinterpreted.

Environmental matters are not covered

Unless specifically discussed in your report environmental matters are not covered by a CMW Geotechnical Report. Environmental
matters might include the level of contaminants present of the site covered by this report, potential uses or treatment of
contaminated materials or the disposal of contaminated materials. These matters can be complex and are often governed by specific
legislation.

The personnel, equipment, and techniques used to perform an environmental study can differ significantly from those used in this
report. For that reason, our report does not provide environmental recommendations. Unanticipated subsurface environmental
problems can have large consequences for your site. If you have not obtained your own environmental information about the project
site, ask your CMW contact about how to find environmental risk-management guidance.

Geotechnical Desktop Report | SI9(2)(b){ii) | Rev1 13














































NZGD ID: BH_102027

NZGD ID: BH_102027



NZGD ID: BH_102027

NZGD ID: BH_102027






NZGD ID: BH_102028

NZGD ID: BH_102028



NZGD ID: BH_102028

NZGD ID: BH_102028






NZGD ID: BH_108648

A) QA) FAFEMAOV'T XLANRA & ".Q] eMaV'X. Qc1RABR/Z"

cLSFP) FX

ANY

A'A

B433 #MV &9: BB
]C- &6, P>+ 3-9A -G,580AI7A
]C- B6,A®F ; 8C /& /%A%/

"R SUAAL A

P)F X
SO 1SISB/1S)#

DH0%

B-YC®>8A @& "Al "K+X A@&[?& +#

) B8,>39 Y[ X8R>39
F-6>39 ' -GHR>+ 349
us>G3 L->:A8+>97+89. D@

:>39A

NZGD ID: BH_108648

- (o]
. N B OVIXLS/FAXBLS |1 S # 3
S)E%T_)SQ ?1 BQ/ ; 18AAL86- CA -:g_ ‘§ . E:._J gi%lsa/&i\s%%oasm89A3<!A=,aa:\s9,891/’\2»1&364/&5?3@! a:i
* 8>58CDEA 84, F8A BIE 5/B-4-GC Q é N‘ g (O]
#>+ 81 B4 EB>AI8>GBA wy ] A o
. G EG2554 93 ' 58>CA'>08 _ “ gz 8 ;g
BAG>ARS>T #HA™>438A [5} V/._m
SMER) > SRS
& AAAA +0A=>+2Ag2-AAT | [ 11 P i ] XVATAQAG=936A%67. A 8GAADAS, |AGS- E93>; 8AZY,
>QA#6TIGAG=9AMGAD | | | | P ®+ >DAA -8C > BABES4A86-+ 2-A8:I RE_ A+ - @5-GA
28>,1A, <B>4kA+:8C > 84 [l [ B +>8C-ABB>18:A=589RgGB8BAP/I .
secpe WU [
+ > + — — e — = — — —
GO:86- + 2-A8:A249 AB+ >DA o L B B) LX) ' ' A&+ + NAGA4AIBABCABSEASG GESABGA D
S0AG- BA [ [ - 28>,
e [ [ N
[ [ B
[ [N
[ [N B
[ [N N
[ [N —
[ [N -
[ [ L
[ [ L
[ [ B
[ [N
BERSRRN
[ Ase | L] B
PO -
[ [ -
[ [ -
[ [ 99— oA A A KR A B FR AR e
- o o 7 Egixm A8AH + NAG44RBABCABEASC GE5ABGA: D
. [ 1 g////
— ,
< R 1] é&?’/
< /// o
i .
o P\ -
< [ [ *
g /
i RN nae
S ///f
i< [ [ ,
- 7
Ll RN o
X R R 7///2
R BN 1 ’
- T4 o
. LT ' 2+ 00-: 8G B4BE54A:86+ 2-A8:AD:3AD6,A249,
[ [ A@»,GBA 5>A589AHG88.B:A=-CTAA -A* - @5GA
Ll LIl +>8C%
[ [
[ L
[ L
L s [T
L] s [ LT
[ .(A’ff“ [
[ [
[ [
[ [
[ L
[ L
[ L
[ L
[ [
[l YZ& | | || | 90 — —— — Y
7 B) LXAK) ' ' &8+ + ARG/AGA+ >8G4k AZ G228:A-G,AD
} } } } } } } % ,G8! RG>4 <R8oA3TBAG.
.
[ L W
)
[ L %
- [ L %//
R R _
[ [ 1 ' F1TABARB<ASGA: DASB |AAZA <.
Ll Ll I oo
[ 1] [P fm e T
[ L e
_ [ L1l [ S :
QL) (#c" VIXLA) aXLVIS ) # | c>8MEES: KB?Z& L8+ >CA c G448 |, >C8:
€825 | BJ+ 88CLE>NE c>.8 . YEC36-48A33> 8: BAC-38: R8> B>G 49: ALR-G6589M.-> : , ] 8CC< KR?Z &
F-EES: c0 O YA 58>GR-9BABA &, 8+ 2.8: & MoA+ Ak > BG>AGA A DAABEI N8R 35A [+ + - Usdes
_ R98A4: 8. cGUk :
B58678:  Vea O SRBEB  arr s
B>ADEK 8,>34A R P o
c825 c3+88C L8+>0A P>9:A584 A 58>( >08 B-®GAf8A %
™+ A+ + T >08MGr; 8C cL @K& a4>:8 [+ + U>6,-C . [ %MKK'I
0,
vane shear strength per NZGS guideline 1>E8 D %
c>,8A] ,8:0
"AZ&/Z& "




NZGD ID: BH_108648

AIA "A$UAA& A i SBES) DH0%

B-YC®>8A @& "Al "K+X A@&[?& +#

B438 #MV &9: °BB
_ _ N )ICB9,>39 Y[8 X&8R>39
- >4 | _
]C- &6, P>+ 3-9A -G,580A&37A F-6>39 "G5>+ 349
] GB6,RG+; 8C /& /%A%/ us- a3 L->:A8+ >0 7+ 89,/ @®: > 39A
Ayt Q@
QX)F)QS BVF 18AAL86- CA NS ] "” g;ﬁ;laﬁ;@!:;ﬁaﬁ?:iaﬂa'Astliad/&bs@ S
cXBLS 1 S# oo.?fg o |k HeoRRaGe<AOS A= 536989 ABAIGIAE 38 5
* 8>58CDEA 84,38A BIE 5/B-4-GC Q 8 | o g (O]
#>+ 8B4 EBAB>GBA 48 s S A SA
| GEG2554 93 ' 58>CA'>08 ) “ gé o 8 ;g
BAIG>ARE>7 #HA™>438A [5} o —
aMasE) > . AR o VA&
A +AAA[ [ A+ 0AQ=8>58: ! FTTT A [T " FITAERAB<ASGA DAS AEAZA B3<.
6GIBI,AB:BA >aFaot Ay | | | || asa | [ 111
>9: ECRRA/ERABB<A,- [ 1] [ 1]
é; G;ggf_ﬁg\i\gﬂ;?]@@;;%?é; [l [ UDBA, A#8: T+ A'V#c |A SEBABRBATAG = 9F6AB<AG: B+
A9 A>9. AEBA- A 8: [ ] RN : 80ABTA8,|AB2AE8.T RB:-+ 3>9,4RG+B8-GAA35
ECRB4AR46>9-EBIOBTA 6>4k L] (1] >20G 13 > 84A% ABBAGAATABRBAABSIAAG-IEGHQ -
8118 1A4D>8: A A D! (11 AGC-G9:8..
AG5-C3-9, >39:ARBGM4 A8k Lol . N
A2>68: |1AS: AAIABBAAS: AS: [ [ /+ 0]GA,G;8A,-ABAJEES: A=589A8,C-6,8:.
A34, [ 1
[ 1
[ 1
[ 1
[ Y — T T T T R h e o E e A T o T
RS IR 08: T A, A6>G8AAY; 1A1D- GERAAG =0A9: A>TAB<.
RERES / R F-- A8A,A8: 3+ ABOASTAS, TARAE: 8: A, BGESAEBAS9:T
/; 2G: - + 3>9 4ABBAS, 8G-AB AGCIASEA" & A+ BST
} } } g‘ } } } EGRB4ADSTAG >9EGHG- AI9EGAC
[ é‘ [
[ 1
[ 1
[ [N K."A+ B4A84A2>68:A;8 : AADAES ABB<RG+B8-GA
[ N A>9:.Aa8:AABGA,58A, S DAH" &+ A,-AB+ + IA>9:
EERE NN HGi5-C3.9,24
AA “
| ] 2121 | ] K.A+0OF--A8.
L ™
[ 1]
[ 1]
[ 1]
> Ll N
e Bl RN @+0QRB4EC>8/M, -ABBA A+8:3GH AG2AA A+ + |
+ -:8C>,8<A=3 84M2>68:A;8 :AA-DABAAI:IA" &A, -
° (I [ 1] 18+ + A BGTA9:ARG;5-C3-0,>4.
<< [ L
2 Il RN B) LX) ' * A8&+ Ao, G5 8:A4 -ABAY:.
S L] RN
o [ 1
[ [
[ [
[ [
[ 1
U g LI !
[ "% L |
L ™ |
[ [ |
[ [ |
[ [ W
z I
[ [ \
. [ 1 % (s
; 0
N [ 1 % (.
b Ll RN m
%
3 [ L L
° [ [ \
8 PR s —
< } } } } } } } % } I B) LXAF ' ' 88+ +AA >G5 8: A - ABARD: .
S 7
2 BR 11 m
S .
T [ L % I -
Lol N % I L
= LT ] | | )
@ AA 2 — pr— = = = = = Y
3 [ 11| K || [ QCRB4ABBA, A+8: B A'Vitc TA-GAB<AG®: G+ ABIAST
S || A8 | ] I +- ATARAE: 8: TABRBAABBA AE>GBTAAGIEGPA, -
5 B Pl G @: 8: TBAAAADRY: 8A38IAB<- 4B/9: A, 580R 46936436
x
- Il Il I +> 804
3 I | [ &[A+ 0&&+ + A-98A;84= A'] 1ABB-R8B:A>NEC>R
2 L L ‘ -94<ADBARC-;>;4 <A=A58:A- GA; ACH4 D
s - RV ! ~
® Qléz) 5(#]C:BJV1)éL?%E§L3\QES )#8 c>B8MEES: KB?Z& c (3443 ', >C8:
c -+ >: c> i P o .
I ? ’ ’ . YEC38-48M3G>,8: BRAC3B: 28> G 49: ADR-G6589AA-> : . 7
t F-EES: cO00 YA 55> GG, + 2.8 e Al it > SAGA AN DACE 6 354+ + ]BCC_< nggfsé&
—~ R98A%: 8. cGUk :
< . —
] B58678:  Vea o-50K888 z07 8
e - — - )
X |B>ADEA 8,>34A . ran & - o
> |c825 c3+88C L8+>QA P>0:A584 A 58> >98 B-GARf8A %
a T >08MGr; 8C cL @K& a4>:8 [+ + U>6,-C . [ %MKK'I
b . 1>E8 " D %
2 vane shear strength per NZGS guideline
c>,8A] ,8:0
"AZ&/Z& "

NZGD ID: BH_108648



NZGD ID: BH_108648

AlA

P)F X
SO 1SISB/1S)#

A $UAAL A

DH0%

B-YC®>8A @& "Al "K+X A@&[?& +#

B433 #MV &9: °BB
_ _ N )ICB9,>39 Y[8 X&8R>39
]C- &6, P>+ 3-9A -G,580A&37A F-6539 " GBR>+ 349
] GB6,RG+; 8C /& /%A%/ us- a3 L->:A8+ >0 7+ 89,/ @®: > 39A
Ayt Q@
QX)F)QS BVF 18AAL86- CA NS 8 t'._J g;ﬁ;laﬁ;@!:;ﬁaﬁ?:iaﬂa'Astliad/&bs@ S
cXBLS |1 § # S5l || B peeesemescdcomonimiern 5
* 8>58(ENA 84, F8A (BQE,S'/EA—G(! 'Q 2 ILIL o g A
#>4 BIF -4 EAI8>GBA “JE 6§ R} A O
| GEG5BA93 (;f;fgg:?s “ gé Z 8 ;g
> >’ o
SMRREE] > A s VR
A +AAA[[A+0AQ=8>58@:! | | | | I H QGRB4KABBA, At8: 3+ A'Vitc TA-GAB<AG: B+ ABIAST
6GIB9,AB:8A >4l Ag | | || I L +- A TARAR: 8: TAERB4ABBA, A6 >GETAAGIEGH@Q, - _
>9; G R AZBARB<A - 1] I RS G@: 8; ToAAARY: 8A38IAB<- 4B%9: A 580R 469364436
; G=9F6ARB< A R2B>4ABBA - N +> 804
6—>®8A(\>9A>9ADEA-A—83G+ } } } } } 1L + 0cGBGVE- + + 89,0BGRB4\A86 - + DEAGBA;-G9:!
EGRB4/R46>9-EBIB N 6>4k R R A>GEAMBACGIA
. 8::8: 1A46D>8: A A B! — .
AGS C3.9, >0 A4 Aok ] I [ A+ 0'>9:AE>:8AA -KBBA A6>CA8
Ro>68: IAS: AABBBAAY: A9: } } } } } } } } i
A3a,
[ I [
L] I [ F @A+ 088+ + RG5-C3)-9,>4A8:A - DA:G/EBIADSA,-
L1 I 1] +8:3G+ARD.
[ I [
[ I, R
Ll R
[ [ P
Lo
} } } } } ‘ |~ " %A+ 07-98AA> ABA89 A-IB%65ACGBRCRB®B:A>A
% L +8SG+A A@CA&ECSM4<A>RBBMC8A8E
[ I % | =>A58:A-GA; AC4 T
-
i 1 1
»
o
Bl I L
0
[ [ [Py * \ [
e X H - B) LX) ' RoA&H M, G357 ABR-9A~0AEGREA
L
[ I \ |
L
[ I |
L
[ I 2|
> Ll Al s
e RERE ‘ ‘ i UDBA A6 >G8A' Vit c |AA+ BABRRA A>JABB<AG; G+
& L | //; Ll i - 89PBTAS TABHAR: 8: TAD: - + ©>9, AABBAGA ATAERA
> O é% A DBA- A& 8:3G+TSGI:8:A ,- AG;>9EGAC
I 7\
8 L1 é& \ L
8 RR Uik | o
o [ 1 H 7
R BRR H -
L1l [T H -
[ [ -
.
[ 1 L
o
[ [ H . :
7 ; SR .
} } } } } } } H - B) LXAF ' ' A%g+ + AKF- A8ARO: A9: ABRB4
oL
L1l BN H
[ [ H -
[ [ H -
[ [ 2| = A
. [ 1 [
N [ 1 L
] A"+0BA"+ A AL[A+ A3 [ ] ERRRETIN ' >9: <A'SHTA-GAB<A8GAADA+ AA, AB,AASATBIAQ9
3 6-9,89, A3SB>A87 [ 1 1] 24AB.
S 8:8:A =35AD8, Ar8'3G+ Ll RN ]
<] 201 &- 4GTEG:BAA- A®BIFS i
% E@<A9-AEG<. [ i [
> [ a1818 [ I
3 PLo| Rse | 1111 I
T [ 1 m 1]
[ 1 1]
; [ 1 1]
g [ [ 1]
3 [1d [l [T ' Y<ABBA A+8: Bt A'V#c TATAB<ABGA4 ABTA+HA -
3 (I P! e gl !l =8 TARAG: 8: TAMAAES 4AABATS.
- [ 1 1]
SRR N il
® QL) (#c" VIXLA) aXL'VIS ) # | c>8MEES: KB?Z& L8+ >CA c (3448 | >G8:
w €825 ] 8J+ 88CLE>E c>.8 . VEC36-48/R3G>,8: BAC38: 28> A>G 49: ADIP-GE589AA-> : . ] 8CC< KR?Z &
P F-EE8: cO00 YA 58>GR-GBABA K, 8+ 2.8 e oA+ At > BGAGAADAACES 8GR 3A+ + _ US368
—~ R08A4: 8. c Gk :
< . —
] B58678:  Vea 59K 888  aoz g
e - — - )
X |B>ADEA 8,>34A . ran & - o
* |c825 c3+88C  L8+>C0A P>9:A584 A 58>( >08 B-®GAf8A %
& T >08MGr; 8C cL @K& a4>:8 [+ + U>6,-C . [ %MKK'I 5 )
° vane shear strength per NZGS guideline 1>E8 7 D %
c>,8A] ,8:0
"AZ&/Z& "

NZGD ID: BH_108648




NZGD ID: BH_108648

A) QA) FAFEMAOV'T XLANRA & ".Q] eMaV'X. Qc1RABR/Z"

cLSFP) FX

AlA

"R SUAAL A

P)F X
SO 1SISB/1S)#

DH0%

B-YC®>8A @& "Al "K+X A@&[?& +#

B433 #MV A9: BB
C- 86 P>+ 39 A -G,580A3I7A 089239 T XER39
] ‘_ 3 ! F-6>39 ' -GHR>+349
] GB6,RG+; 8C /& %A%/ Ul ¥ee:) L->:A8+;>9 7+ 89, @: >39A
o " : OVAXLS/FAXBLS]1 S # 2
S)E%T_)SQ?'] B%/; 18AAL86- CA 2 § =§ . E:._J gﬁx&i\s%ﬂxo&sm&89MA=,8@61,89,VA32A3@<AE>3£! é‘)
* 8>58CDEA 84,38A BIE 5/B-4-GC Q é zl-lL o g (B
#+ BIRE-4EDAIEGBA Wy e X A o
, G EG2554 93 " 58>CA'>98 “ gz ('.) [$) 8 &
@ABG>AVRB>7 #A>438A| o 0 @
aMa8k] > . SARS o VAR
A +AAA[ [ A+ 0AQ=8>58: ! I R H " 3I<ADBA, A48 T A'Vitc TATAB<ABGAL ASTA+RA -
6GIBIAB:SA >4FMoaI A | | I 1| As ] N =8 TARAG: 8: TANB/ES, 4AABAGTS.
>0 AECRA/ERAA - NN VLT [ 11T F
; G=9FBAEB< AR2B>4ABBA, - [ 1 RS
6- >@8A>9:A>9: ADEBA- A 8:3G+ [ RN 1L
B CO9BTh Ok |1 NN al
:8::8: 1A4>D>8: A A B! — K
1G5-C3-9, >0, ARG A ek . PEbd HEp
Ro>68: IAS: AABBBAAY: A9: 1] N L
A4, @ I I " $11AA 8R00: IAA+ 8/64<TABBIFSAB< A’ A+ 3!
\ [ 1] [ 24ABTAMK:> IABSTAG>8'8: A- 9847 8: AA358- AR9: 1A 88A -
[ 1 [ " 8&++ A7,
[ PR =
[ 1 [
[ [ R
[ [ EENE
[ [ P
3 [ 1 I
o) AA @ T T T o e o —
~ P me g0 L " >0: <A'SATABSIFEAB<A'- DA AD 1A+ A 1AAGKTS!
% } } } AA } } } } m B ®8>A8AA+ 3\ QBA 589A= 8: TA/K: 1ADBA A+S: Bt .
B N
3 BN AR
Q [ [ [
4 Ll RN s
[ 1 RRE -
[ 1 1] =
[ 1 ERE
[ 1 [ x
[ 1 [ %
L1l L PR = 'i
[ [ R x
[ [ L -
[ L RN
[ 1 [ ':'
[ (] 1 1] *
} } } fé?&& } } } } m | S TASBAB< ABGA DA+ \IARES KRAAS.
Py 2 g |1 :
[ [ RN= .
[ 1 RN «
[ 1 [T g
} } } } } } } m B cP3@.& B>8: AA[ [ A+t A+EBAB2,5
[ [ [
[ [ I
[ [ I
[ [ [ =
[ 1 [
[ 1 [T
[ 1 RN
[ 1 [
Ll NN NI
[ [ e
[ [ I
[ 1 RS
[ 1 RS
[ 1 RN
[ 1 I
[ [ RN
[ [ I
[ [ ERE
[ 1 [
[ 1 [
[ [ (-
QL) (#c* VIXLA) aXL'VIS ) # | c>8MEES: K&?Z & +>CA ' >C8:
€825 | BJ+ 88CLE>NE c>.8 I;&fz:wg/;@akiosm-Ra>me¢e-m-G6589M->- co P
F-EES: cO0 g\ ;g_:?%gai}é&/&,,é+2,8:'h,ﬁ/02\+ﬁt > 8GAGAADAACEI BT IEA+ + ] BCC_< UK:SZSZS&
. 4 8. c Gk :
B58678:  Vea 59K 888  yaoz g
Egﬁ%%g%ésc L8+ >TA P>9:A584 A 58> >98 B-G&Rf8A %
T>08MGH;8C cL @K& as:8 [+ +  U6,-C . [ %MKKI
vane shear strength per NZGS guideline 1>E8 % D %
c>,8A] ®,8:0
"AZ&/Z& "

NZGD ID: BH_108648










NZGD ID: BH_108665

B433
]C- &6,
]C- B6,A%F ; 8C /& /%A%/

AlA
#MV A9: BB
P>+ 3-9 A -G,58 @A I7A

P)F X
SO 1SISB/1S)#

A $UAAL A

DH1!™

B-YC®>8A @& %/. 2+ X A@&[". ?[K+ #
) 38,>39 Y8 XB8R>39

F-6>39
us>,GB

' -G5R>+ 349
QGG9: /-9 :3,39 A G\ GESARGO: >,39A

>0:AG >:A8+ ;>9 7+ 89,

A\ e
Qs oy wasech s § | |y | QUAHTEXSSNIL
cXBLS |1 § # S5If || B peeesemescdcomonimdern 5
* 8>58CDEA 84,38A BIE 5/B-4-GC Q 8 | o g (O]
#+ B B4 EDABGBA Wy e X A o
' G EC255A 93 ' 58>CA'>08 gz O 3] A &
BRG>AR8>T Al @ © @
SARBER] > &ﬁ'&-] \Y
&+ AAA&H 0AGS: Ad-<A9: Frt H BFVWA35A S58AE RS A>TAG =9.A 8GAADA, AB TAGTA4-
EGRB4BHRAN. 63-,8:A=35/6 >: [l [ 244 B3< AGFBARNBBA, A+8: T+ TAAGIEGHA\, ASEGHC
6- 9A @3639. Ll [T A9A - 98.
w [ ca |l
3 R L
[ [
Ll L
BN i
&K+ AAAT OAE >+ 273>, Lot PEEE 1 XV1TAQA G=9A, A%67. A 8GA-DT A+ TAESR4A BI<T
: 82- AATA+67 ARES 4 [l [T DB GAA- e+ - @5-GATR: + 8R49,AB+ >DAK -:8C>,8%
6-+2BAAGRS>,. [ ] L E 86 - + 2-A8:A>9:AB6- E9Bw;48!A G::< /> 80 589MgG88.B:
L HRA.
L1 oo 1]
[ I E
[ L
[ RN
Ll s
R Il
LT | e s
. |11 | Ass Il
v R o [HHE
& B -
< [ RN
L Ll VL
7 L1 il
E [ [
> [ ERE
< Ll L
3 Ll I
o I P\ * H -
X
- [ AR
[ P
[ (RN
[ [ " @+0Q@:8:A, - A>CAC-= 9.
[ AR
} } } 7 2+ 0] G/5A,GBAD43
[
[
— _ [
T e e T PET i SATASAG=9F6AB< ABGAADTAATAS: Tr A A5
L= DO A rEG<. [ ] 2a% [ R 26AFB3<.
B-58AFB/A > 8C>4AAGA | Ll | A i DI - —
EGIGAG: >8G4 @A 8:3G T 3<ABBA Vit TABBAG =936/A®< AF- A8TA+HA AST
- 89A8A ABOPSTIGBA, DAA, - b LI ol 5EB4A34,>9,.
4+D>8A8:3 9E. L1 } } } e
[ X
[l [T
. [ [T
N s . LglE
8 |4 Il PR UDBA, A6 >G8A Vit c AG5A E58ARTAZRAG = 9F6ABB<.
g | A Bl Bl 08: 3+ ABIABTAS, TAGH B8-GARI:AGG>R3B.
318 R i
% |® P am ] LI %.A10QE8AA AES AB<.
N 8 [ A & I
% & [ m [
5> R -
[ RN
g [ Il :
2 RN A
g Il i
4 [ Il
- [ e
3 Ll s
‘5§< _ [ P\ * [
® QL) (#e" VIXLA) aXL'VIS ) # | c>8NEES: "Z"Z& L8+ >CA c G448 :
E 825 1B+ BCLENE 8 | o Vea VP 8736 >,8: BdG>: FOEDA49 ER-GOS8IM.-> : ] 8cc< zuze
—_ %"+ A "ZBZ&" = n .
3 B58678:  cOO ¢ Gk US3es:
g : 0-C-7> 728
& — = o' 1
X |B>ADEA 8,>34A . ron & - 1@B& .
* |c825 c3+88C  L8&+>CGA P>0:A564 A 58>(% >98 B-®A-f8A /
& ' >98MGr ; 8C ad>: 8 U6,-C
3 vane shear strength per NZGS guideline 1>E8 DA
c>,8A] (,8:0
"AZ&/Z& "

NZGD ID: BH_108665



NZGD ID: BH_108665

A) QA) FAFEMAOV'T XLANRA & ".Q] eMaV'X. Qc1RABR/Z"

cLSFP) FX

B433
]C- &6,

AlA

#MV A9: BB
P>+ -9 A -G,58 @A I7A

] GB6,AG+; 8C /& %A%/

P)F X
SO 1SISB/1S)#

DH1!™

B-YC®>8A @& %/. 2+ X A@&[". ?[K+ #
)C389,>39 Y8 XBR>39
F-6>39 ' -GhHMR>+349

us-,GB QGGY: -9 :3,39 AB G\ GESARGY:>, 39A
>9:AG >:A8+ ;>9 7+ 89,

"R SUAAL A

OVIXLS/FEXBLS]1 S #

(o]
. = - ™
S)i%i_)g ?1 BQ/ ; 18AAL86‘ CA 2‘ ‘§ E:._J gisalsaf\i\s%%os,sm89A3<!A=,sa:\s9,891/’\3»1&364/&5?3@! é‘):
* 8>58CDEA 84,38A BIE 5/B-4-GC Q é I:\Jj" g (5
#>+ 81 B4 EB>AI8>GBA oy ] A O
' G EG25BA 93 ' 58>CA'>98 . gz 8 ;g
@ABG>RE>T #A'>438A|
LMARSA] > A& v
2.% AAASKA+ OAYCRISH T Fr Pt UD8A, A6 >G8A ' V#c AS5A BBANTAZIAG = 936AS-<.
?Eﬁﬁ%%ﬁ%m: } } } } } } } 08: B+ ABIABTAS, TAGH B8-GAA9:AgG>(I3B.
- > _ - -
E@S@\Gg@tzé@@ﬁe(ﬁ_ﬁt&{@* BN L] AA+0U398@G9:8: A2GH8-GAAECSR
: 89A8A, ABIABTAGBA, BAA, - ] RN
4+3>8:A8:3 OF. R L
AA
[ %%? 71| ||
N RN
[ 1
[ 1
N i " §<ABEA A6>GBA Vitc AG5ART BAB> TAGAC=936
E®< AF- ASTA+3 TAGH $8-GAR9:AgG>Q3B /- >G8A-9:AR
1] [l G G9:8:A2G+E8.
. PEd UD8A, A6>G8AV# c AS5A SEBAB R AB<AG: T ABOMST
[l N +- ATAGCJ3BAS: AB+ B8-GATECRBAADSA- A 8:3G+T
[l L1l AG>9EG4G- AG;GGI:8:A 2G+BBA9:AR-G GHREIS-GA
[ 1 43 4E38\
[ 1
[ 1
[ 1
[ [
[ [
LI s 1
[ I R -\ [
L) | As/ Il
[ [
[ [
[ [
a3 Lol 1 U, o o
‘;\7» L] N @+01G68ARBAECBRAL;C-G9:8:A,-A5G9:8: A2G-HBA>9AEC889
o BE R A>9:A ,-98.
o}
<< [ [
2 Il I
3 Il RN
3]
o [ (N
[ [
[ [
} } } } } } QGRB4-ABBA, A6 >F8A'V# c AG: B+ ABIABTA+F TAERB4
B ol DEBA- A 8:3G+AG G GO:8:A - AG;>9EGARG+B8!
ERR:N R AS9A - 98A49:A+ 38:AFI8-GAAB5-4- EBA
BEEEAE RRE
[ [
[ [
[ [
[ [
[ (N
[ (N
[ (N
[ (N
[ [
[ [
[ [
[ (N
[ (N
[ (N
| Il
[ AL (N
RS 1N
[ [
[ (N
[ (N
[ [
QL) (#c* VIAXLA) aXL'VIS ) # | c>8MEES: "Z"Z& c G448 ' >G8:
c825 ] 8J+ 88CL8>3VE c>.8 F.EES: Vea VEP 876 >,8: BUc>: RBEBA49 ER-GE589AA-> : ] 8CC< "z 78&
B58678: OO cQME - U93E
—— = o'- 1_ '2°Z&
Egﬁ%g’:ﬂl@,sc L8+ >TA P>0:A584 A 58> >98 B-G&f8A /
* >98RGr ; 8C at: 8 U6,-C .
vane shear strength per NZGS guideline 1>E8 D A
c>,8A] ,8:0
"AZ&/Z& "

NZGD ID: BH_108665



DH1

B-YC®>8A @& %/. 2+ X A@&[". ?[K+ #

)C389,>39 Y8 XBR>39

ScX#1S\$B/1S)#
' -GHAR>+349
QGGO: -9 :3,39 AB G\ GESARGY:>, 39A
>9:AG >:A8+ ;>9 7+ 89,

P)F X

F-6>39

us>,a3

ANY

AASRNY

"ASTAAL A’

A'A

ANY

P>+ 3-9A -G,58@AI7A

] GB6,AG+; 8C /& /%A%!

#MV &9: BB

NZGD ID: BH_108665
B433
IC- &6,

6-€'<'8+9D6S > I
ghgn o
AN N
~THNgN a6
B X < |
g 2 LA
= ”W Vo T X
‘Mm! @ (@] MC1_R A
_A& =<} + O . 8| —
b b T |8 2800y
“M, B [&] ©
S ! ) P
¢ et s 5
H 2 wmms =4 _w_m
o g <2 E =4
S ) 3 o
=3 ¥6 S oy .
nse _N@m < _Mm ®
m_xﬁ “%G_oo by %“A >
< 3 A e < <& N
X g _%mwﬂr % roged A ®
2 3 -3 i b3 S
I S <L (h & % <, ) >
2 D O 5 i B
w 8 £ 08 i Dk e 3
4% < < Ty Q P
X3 B g 2 Igg| & 58
V”M @39 . & < N
o) 28 o B4 = m-< & <
Iw @ o] o)
& Q 2
i 5§
34YEE<00 & 8o 8
<i |3s8
° = 8 9]
G290 = o~ X < - Q m Q2 @ S
7 7 7 | | | 7 | | 7 | | | 7 | | | | | | | 7 n.Mv o n\w/u % nn.v
T -~~~ -~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -----—-————-=-792% a . g
ey
YD< +g¥36Y<9 * *
-G8 (YIEHED? = T = T -
N o)
R
N
<L N > %o
(&)
& <o}
9 w &
= -
C R o i 8
-— LY L o w m
4 )
O C»
-8 #>7
B <
_ g o R
- 33 >3 &
8 | 5] dA hr
? &@.A. : X ©
M A_EMM_@W . ©
W 9% o“memr% <@ )
> S R 20% X <
o B BTN S+ 3+
B= sty TEBETT 5 Réb
a P ! “%RA._A,S, .« 8 -
Go 232 1I8<3%4 R mC
[ 8 o) B & \
tm 3% 21BRS *
X< 836 RIS R =S a2
g0 & = © “>&
6-€'< OAY98OEd go a%
WZ/ZYY L 0D XARYE [0 8 R69% Y IX LAOYINSBL WH (YO (¥Xd (d4571°

c>,8A] ®,8:0

"AZ&/Z& "

NZGD ID: BH_108665



NZGD ID: BH_108665

&) QA ) FA FEMAOV'T XLA%DBW' & ".Q] eMaV'X. Qc1RABRIZ"

cLSFP) FX

B433
IC- &6,

AlA

#"MV A9: BB
P>+ 3-9A -G,58@AI7A
] GB6,AG+; 8C /& %A%/

" B $UAAS A

P)F X
SO 1SISB/1S)#

DH1!™

B-YC®>8A @& %/. 2+ X A@&[". ?[K+ #
)C389,>39 Y8 XBR>39
F-6>39 ' -GhHR>+349

us-,GB QGGO: -9 :3,39 AB G\ GESARGY:>, 39A
>9:AG >:A8+ ;>9 7+ 89,

- . (o]
QX)F)QS BVF 18AALS6. C A . g w OVIXLSVFAXBLS]1 S # 3
cXBLS 11 S # 0g g E(L gieeleAi\sons,szA89A3<1A=,s<7;\sg,se,vAz»AswA&s@! é‘)
© R e [ X
* 8>58ENA 84,38A BIE 5/B-4-GC Q é h uNa— @8 (5
#>+ BIRB-4-EB~AIB>GBA Wy e 3 N Q
. G.EG256A 93 ' 58>CA'>08 “ gz o S &
BAIG>ARE>7 #HA™>438A [5} as] @
SMRBER] > R SARE &ﬁ‘&-] \V
2.% AAAB KA+ OAYCRIH T PTTT g JITT T FEES] B4<a<A'SAAS5A @BARO: TAERALIOAR< ABGAADA -
;C= 936A- AGPGAB<. L] as [l [ ki A DTA+A TABSAZA BI<TAR: |ABS.
B-58AFBA >,8C-4%BAS ! L1 LT (e [
EGOGAGk > 8G-4V%GA 8:3G+ Ll RN e i
:89A8A,A189A8TA6EA,53¢A,- I R 1L <= Lx,:
4+ 3>8:A8:3 9E. [ ] [ N F i
— K P
Ll L1l | e
Ll LIl n e
Ll LIl 1 [
Ll LIl R i
Ll PETLL AN =
Ll TP R s
Ll RN NN e o
] RN L o rx—i K.+ 0@:8AA -ABBA A6>CA2GH8-GAAAI:.
L1l [l 1] [l
Il N n o=
[ o AR e K.@+0?8++ ACE>96AB5A4<8C
P ahoginnd @ e
BEERZE IEEE N e
Ll PULd g [T e
Ll N N e
Ll L1l [N R S I -
Ll R . kK ' Y<A'V#c AS5A SBBARRATAG = 9F6AB<AG: 3+ ABIAST
L1 N L X +- ATAGPCI3BAY: A+5>68- GA
Ll LIl LT e
} } } } } } } }H i @A+0"8++ A>9: A-DES ABAI.
BR BEN A 5%{
2 L1l PUrT PR g
. Ll L1l L o
o Ll LIl L
2 Ll LIl L SO
8 Ll LIl g L
& Ll R Il e
a Ll 1 e e
Ll 1 L
Ll P g [T F s
Ll I L E o
Ll 1 L o
Ll 1 g
Ll LIl L
Ll LIl Il
Ll RN L
Ll LIl L
Ll PILEL e
Ll L PR =
Ll LIl e
Ll LIl L
e A M OARGRTR ||| i
fé—ﬁg@«smwm& O L1l s " J<IBFVWAS5A S58A0; TAB<FGAG=9.A8GA: DA AB T
BEREE- N R e - RTABAPABI<
Ll | a8 10 L
Ll RERRETINE
Ll LIl L
Ll LIl L
Ll LIl L
Ll RN L
Ll LIl Il
Ll LIl L
Ll LIl L
Ll LIl RS
L1 LI PYTRp L -
QL) (#c* VIXLA) aXL'VIS ) # | c>gNEES: "Z"Z& A '\, >C8:
0825 | BJ+ 88CLB30E c>,8 | ' Ler>cA cB48 , >G8:
F- EES: Vea YEP &?A46>,8: BRIS>: ABEBA49 EAR-GB589AA-> : ] 8CC< "Z"72&
B58678:  cOO S Us3%8:
O-C-7> g
B>ADEK 8,>34A A584 A 58>Ch O 1@
c825 c3+88C L8+>CTA P>0:A564 A 58> >98 B-GAf8A /
" >98RG ; 8C a8 U6,-C
0,
vane shear strength per NZGS guideline 1>B8 % D A

NZGD ID: BH_108665

c>,8A] ,8:0
"AZ&/Z& "



NZGD ID: BH_108665

AIA "A$UAA& A o SRS DH1!™

B-YC®>8A @& %/. 2+ X A@&[". ?[K+ #

B438 #MV &9: °BB
_ _ N )ICB9,>39 Y[8 X&8R>39
- >+ - -
1C (136,_ P>+ 3-9A -G,580A&37A F-6539 "G5>+ 349
] GB6,8G+; 8C /& %A%/ Us-GB  QGGY: A9 3,39 Wb (A GEBADGY:>, 39A
>9:AG >:A8+ ;>9 7+ 89,
- (o]
QX)F)QS BVF X i - . 3 OVAXLS/FAXBLS |1 § # Y
CX'%L)S ]1 s # 18AAL8E-CA OE g E:._J gisalsaf\i\s%%os,sm89A3<!A=,sa:\s9,89,vAz>A3@<!AK—:>3£! é‘).
S8 | . ,
* 8>58CDEA 84, F8A BIE 5/B-4-GC Q é o uNa— g (5
#>+ BIRB-4-EB~AIB>GBA wul eg S A o
| GECI5BA 9 ' 58>CA'>08 _ “ gz O 8 &
®AIG>ARB>7 #A>458A| o @
AMARSA] > AR &ﬁ‘&.] \Vi
g‘;%ﬁ%‘?ﬂ&; %Afg-?;%e?;s } } } } } } } (=) ; ; ; i zg <A@<8<A'SATAMBFAB<A'- DTA+H TA4AZA B3<.
ADAAB . ' L1 RN I
Il RN N [@+ 0)E>9BAB5A4<8C
[ 1 RN
T
}:\LQAA,{&%\?%QI%%R%A BE po | o UBBA, A+8: B+ A'Vi#c A35A SBBANTAG = 9F6ABB<AG: T+
: : = - , - :80A8TA -3A.
A< AR skROAS 80 A | | | | BRI A
SO ECOGIG>83RG | | | L m i UDBA, A6 >(B8A'V# c AS5A E58AERA -G AB<F6ABS0.
-PBA, : Lot I 08: T+ ABIASTA+A TAR: BAG-CI3BAI: RG+ B8-GAT
Ll [l m —"? EGRAGVRGC-GI:8:A - BSG9:8:A 2G+B8.
[ 1 -
[ [ R
[ [ EENE
[ [ P
1 11T s gl
BR P
[ 1 R
2 [ 1 [
S NN RN -
o [ [ [
2 Ll | T
2 L] % \ | il
g [ / | 1]
o
o [ / / \ [ 1]
[ o [
R ) i F
[ [ [ =
[ [ R
[ [ L
[ L RN
[ 1 [
B LU oy 1T
N EERR s
[ [ R
[ [ I
[ [ RN=
[ 1 RN
[ I
Il 1
[ 1]
[ [
[ I
[ I
[ [ ="
) Il IR cP &A® 3>8: AAA[ A+ ASEB,AB2,5
N [ [T
b Lol L
% |1 L
9 [ 1]
c R =
> [ I
2 1 i
5 B s
[ RN
: ] T
g NN 1
= [ I
% [ ERE
T [ [
[ [
g [ (-
# |QL) (#c* VIXLA) aXL'V1S ) # >8MEES: "Z " A ' .
B C825 1B+ BACLEOE o8 | OUEE ZIZ&E L LBCR c G448  >B
b F- EES: Vea YEP &?A46>,8: BRIS>: ABEBA49 EAR-GB589AA-> : ] 8CC< "Z"Z8&
5 B58678:  cOO c Gtk U37%8:
& O-C-7> 778
% |B>ADEA 8,>34A P O 1@& .
L 15825 c3+88C L8+ >TA P>9.A_584A58>CA >98 B-GAFf8A /
& " >98AGt ; 8C as>: 8 U>6,-C
3 vane shear strength per NZGS guideline 1>E8 A D A
c>,8A] ,8:0
"AZ&/Z& "

NZGD ID: BH_108665



NZGD ID: BH_108665

PHOTOGRAPHIC LOG OF DRILLHOLE |1

Ocm

10cm 20 cm

-,-z--

— =
b A EF L TR F

R R X XA R TE AT EA g o
T fTYSELLEITILILIIL

30 em 40 cm

A-COM I S
el N

Project Southern Links Box 1&20f7
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Project Southern Links Box 1&20f7

Job no. 60164546 Depth From 0.0m to 8.7m of 25.95m
(below ground level)

Location Base of slope west of SH3 Notes Date photographed: 14/02/2012

Date printed 17/04/2012

NZGD ID: BH_108667

1lof4




NZGD ID: BH_108667

PHOTOGRAPHIC LOG OF DRILLHOLE [

DH 105

Project Southern Links Box 3&40f7

Job no. 60164546 Depth From 8.7m to 16.3m of 25.95m
(below ground level)

Location Base of slope west of SH3 Notes Date photographed: 14/02/2012

Date printed 17/04/2012

NZGD ID: BH_108667
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PHOTOGRAPHIC LOG OF DRILLHOLE [ DH 105

Project Southern Links Box 5&60f7

Job no. 60164546 Depth From 16.3m to 23.1m of 25.95m.
(below ground level)

Location Base of slope west of SH3 Notes Date photographed: 14/02/2012

Date printed 17/04/2012
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PHOTOGRAPHIC LOG OF DRILLHOLE [ DH 105

Project Southern Links Box 70of7

Job no. 60164546 Depth From 23.1m to 25.95m of 25.95m.
(below ground level)

Location Base of slope west of SH3 Notes Date photographed: 14/02/2012

Date printed 17/04/2012

NZGD ID: BH_108667
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0 2 4 6 8 10 12 14 16 18 20 10 8 6 4 2
\;{: — N GL.: 000 m —
a4 = 0.1 = |
S —_
~F ?>
2 < 1.0 -
: 2
> 1.7 j:’j
-3 -~ -
N - —/_)(_s,
" 16 —
4/ =
g‘;‘?’ 16 <E>
-5 == : -
1\ 1.6 >
’—T -7 11_ . —
g =
I g - 19 ~—
s | 2
E n%\ [y 1.8 il
E -9 ? == Fo
o Se=
2 — SEE . 18 =
° 10 e t---" : i
& - '\% =~
2.0
Sl = <
< ,
R s
el 12 s : ¢
l % ol 19 Z,
- T
19 S
3.7 %
—
<__|
z
———//
63 -
ﬂ\_
6.3
~
6.4 j>
125
6.6 —
— —
6.8 %
__r——’—’_-}
i 6.7 \:—,\
22 == =~
égf:: 70 ______‘_'%:
_23 __E — —
Zx _____ ) ‘2\ 2
24 — o
0.10 0.20 0.30 0.40 0.50
‘0 em | Sleeve friction (fs)in MPa — Inclination (1) in degr
Testaccording A.S.T.M. Standard D 5778-95 Date . 20-4-2011
Proi . Q; S Cone no. : C10CFIIP.F14
roject : Site Investigations Projectno. : 01 AECOM3
Location: Southern Links - Hamilton CPTno. :04 ‘ 1/28
: CPT_108365




NZGD ID

CPTask V1.25

NZGD ID

- CPT_108365

—— Cone resistance (qc) in MPa ——>

<— Friction ratio (Rf) in %

2 4 6 8 10 12 14 16 18 20

10 8

6 4 2

75

=

——
I
_____,..(

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

Target Depth
48

0.10 0.20 0.30 0.40 0.50

— _ _ Sleeve friction (fs) in MPa — Inclination () in degr

Testaccording A.S.T.M. Standard D 5778-95

Date

: 20-4-2011

Project : Site Investigations

Location: Southern Links - Hamilton

Cone no.

. C10CFIIP.F14

Projectno.:

01AECOM3

CPT no.

.04 | 2128

- CPT_108365




NZGD ID: CPT_108365

—— Dynamic pore pressure (u2) in MPa —>
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—— Dynamic pore pressure (u2) in MPa —>
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—— Corrected cone resistance (qf) in MPa —>
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—— Excess pore pressure (du) in MPa —> <—— Dynamic pore pressure ratio (u/qc) in MPa —
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—— Excess pore pressure (du) in MPa —> <—— Dynamic pore pressure ratio (u/qc) in MPa —
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—— Effective cone resistance (ge) in MPa ——>
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—— Total vertical stress (rov;2) in kPa —>
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CPTask V1.25
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—— Netcone resistance (gn) in MPa ——> <—— Pore pressure ratio (Bq) —
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—— Netcone resistance (gn) in MPa ——> <—— Pore pressure ratio (Bq) —
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—— Normalised cone resistance (qnorm) [Qt] ——> <—— Normalised friction ratio (fnorm) in %
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—— Total vertical stress (rov;2) in kPa —>
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—— Normalised cone resistance (qnorm) [Qt] ——> <—— Normalised friction ratio (fnorm) in %
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—— Dynamic pore pressure (u2) in MPa —>
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—— Corrected cone resistance (qf) in MPa —>
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NZGD ID: HA_184413

SHEAR VANE & HAND AUGER RESULTS
Client: s 9(2)(a) Scala Penetrometer:
Site Address: 22 Acacia Crescent Hand Auger No. HA-01
Town/City: Hamilton Job No.: 2220364
Date: 26/07/22
Logged By: BM Checked By: SBT / /
Logged Date: 27/07/22 Checked Date:  01/08/22 Weather: Rainy
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o © 3 ) oL 4
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0.5 - — 0.5
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: 0.7m: Becomes orange brown, very st'\ff/ :
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L y 8 4
L E T
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& - 4
3
£ |Remarks:
s
o | Scala Penetrometer and Test Bore log tests give an indication of the ground condition at the location of the tests only. While they are representative of typical conditions
= | across the site, they do not identify variations in the ground away from the test locations.
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c
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SHEAR VANE & HAND AUGER RESULTS
Client: s 9(2)(a) Scala Penetrometer:
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Town/City: Hamilton Job No.: 2220364
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