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1 Introduction 

ENGEO Limited was requested by 520 GSR Limited to undertake a geotechnical investigation of the 
property at 520 Great South Road, Papakura, Auckland. Our work is intended to support an 
application to Auckland Council for Resource Consent and a Plan Change request to enable a 
proposed residential development and subdivision at the site. This work has been carried out in 
accordance with our signed agreement dated 12 February 2019.  

This revised report (REV1) includes the new Masterplan prepared by Barker and Associates (B&A); 
dated 06/06/2019, reference #17104 (Appendix 1). This replaces the previous Masterplan prepared 
by Isthmus Group Limited. This later B&A Masterplan now also includes the property at  
21 Gatland Road within the proposed plan change area. 

It should be noted that our geotechnical investigations were undertaken solely within  
520 Great South Road. The property at 21 Gatland Road is included in the new Masterplan and Plan 
Change area but was not investigated geotechnically as part of this report.  

We have not been provided with any earthworks plans for this development. However, given the 
relatively level existing contours, we expect that only minor cuts and fills will be required to create the 
proposed development. 

This report has been prepared to address the following: 

• Geological setting and ground conditions for the site, including an assessment of natural 
features and geohazards that may affect a future development of the nature currently 
proposed. 

• Geotechnical guidance for future earthworks based on the ground conditions likely to be 
encountered during site stripping and bulk cut operations. 

• Broad geotechnical recommendations for future foundations for typical residential structures, 
based on the current subdivision concept. 

2 Site Description 

The subject site incorporates two adjoining properties: 520 Great South Road and 21 Gatland Road.  

520 Great South Road is an irregularly shaped block of land having a total area of 30,193 m2. It is 
legally described as Lot 2 DP 172553, and is currently primarily an unused, grassed paddock. A 
commercial building is located in the south-western portion of the property, with associated sheds, 
storage facilities in the general vicinity with an associated carpark along the south- western property 
boundary. The balance of the site is undeveloped and in grass, with a small drainage feature present 
along the north-eastern property boundary. The Investigation Location Plan included in Appendix 2 of 
this report illustrates the local setting.  
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The landform slopes broadly towards the north and northeast, with an average slope angle of 6⁰ 
across the elevated portions of the site. The landform becomes slightly steeper (up to 8⁰) with 
proximity to the drainage feature in the north-eastern portion of site. The site is bounded to the west 
by Great South Road, to the northeast by a small drainage feature and the Papakura South 
Cemetery, to the southeast by the heavily vegetated Plantarama Garden Centre and all other sides by 
partially developed residential properties. 

An existing 150 mm diameter earthenware wastewater pipe with three associated wastewater 
manholes generally trends northwest across the western area of the property. Approximate location of 
this is detailed in the investigation location plan (Appendix 2). 

We have reviewed historical aerial photographs of the site dating from 1959 to 2019 available on the 
Auckland Council GeoMAPS viewer and Google Earth. These photographs generally display the site 
appearing as a grassed, undeveloped area used for agricultural purposes, with a slight variance in 
existing structures in the south-western corner of site. The site landform does not appear to vary 
significantly over this period.  

The property at 21 Gatland Road, Legal Description Lot 16, DP 43579 is a roughly rectangular 
property located immediately north of 520 Great South Road. This 1.2070 hectare site is relatively 
level in contour but slopes gently from west to east within the northern portion of the site, and also 
slopes gently from north to south within the southern portion of the site.  

This site currently contains a centrally located house and large shed with a shelterbelt of large trees 
located along the southern boundary and other large trees located adjacent to the house and shed 
within the central portion of the site.  

3 Development Proposal 

We have been provided with the B&A Masterplan which depicts a proposal to subdivide the site, 
creating 113 new residential lots with associated new roads and infrastructure. This plan is presented 
in Appendix 1. 

We have also been provided with a copy of the Airey Consultants Limited ‘Preliminary Engineering 
Feasibility Assessment’ (ref. 12530-01, dated February 2018) which indicates that earthworks on site 
will comprise cut to fill operations proposed to ease the steeper contours and fill the lower lying areas 
to achieve an overall contour suitable for conventional residential building development. This is 
proposed through construction of battered slopes, without the need for retaining wall installation. This 
report is included in Appendix 1. It should be noted that this report was prepared for the previous 
Masterplan and does not comment on the property at 21 Gatland Road.  

4 Regional Geology 

The site is mapped by the Institute of Geological and Nuclear Sciences (GNS) as being located on 
alluvial deposits of the Puketoka Formation (Pup), which comprise pumiceous mud, sand and gravel 
with muddy peat and lignite, rhyolite pumice, including non-welded ignimbrite, tephra and alluvia.  
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5 Site Investigation 

5.1 Investigation 
Subsurface investigations for this report were undertaken solely within the 520 Great South Road site 
and included six hand auger boreholes to depths of up to 5.0 m below existing ground level. 
Subsurface investigations were undertaken in the locations shown in the Investigation Location Plan 
(Appendix 2). 

Full borehole logs are presented as an attachment (Appendix 1) and are written in general 
accordance with the New Zealand Geotechnical Society field classification guidelines (NZGS, 2005).  
The material encountered in our subsurface investigations is broadly consistent with published 
mapping and a generalised summary of our findings is summarised below. The attached boring logs 
(Appendix 3) should be consulted for specific subsurface conditions at each location.  

Topsoil was encountered at all borehole locations to depths between 0.3 m and 0.5 m. 

Uncontrolled fill was encountered in boreholes HA01 and HA02 underlying the topsoil and extending 
to depths of 0.5 m and 1.0 m respectively. The fill was described as hard clayey silt with minor sand, 
trace gravel and organics, and was typically brown and grey. It was not underlain by topsoil at either 
location. 

Beneath the encountered topsoil and uncontrolled fill, all boreholes encountered clayey silt and silty 
clay soils with variable content of sand and gravel typical of the Puketoka Formation. These materials 
were generally found to be firm to hard in consistency, relatively plastic and cohesive. Organic silt was 
encountered in HA02 from 3.3 m to 4.2 m. 

Groundwater levels were measured in the hand auger boreholes immediately upon completion. No 
groundwater was noted in HA05 when dipped. Groundwater was recorded at depths between 1.8 m 
and 4.6 m below existing ground levels in the remaining boreholes.  

5.2 Laboratory Testing 
One soil sample was selected for Shrink-Swell Index testing in accordance with AS1289:  
Test 7.1.1-2003. This sample comprised native silty clay material taken from within hand auger HA05. 
Full results are presented in Appendix 4 and are summarised in Table 1. 

Table 1: Shrink Swell Index Testing 

Borehole ID Sample Depth (m) Moisture Content (%) Shrink-Swell Index 

HA-05 0.4 - 0.7 24.2 2.1 

6 Geotechnical Recommendations 

Based on our desktop review and site investigation, we consider the subject site at 520 Great South 
Road is generally suitable for the proposed development as indicated on the B&A Masterplan, 
provided works are carried out in accordance with the following site specific recommendations, 
Auckland Council’s Code of Practice and other appropriate standards.  
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Ground conditions within the site at 21 Gatland Road were not investigated as part of this report.  
However, given the similar topography and proximity to the site at 520 Great South Road it is 
considered likely that geological conditions will be similar at both properties.  

We make the following site specific geotechnical recommendations. 

6.1 Building Foundations 
A preliminary geotechnical ultimate bearing capacity of 300kPa is considered likely to be available for 
shallow foundations constructed on identified competent natural ground or engineered certified fill. 

However, due to variations in measured shear strengths within the natural ground profile and the 
variable depths of cut and fill earthworks proposed across the site, a value of less than 300 kPa may 
be specified for shallow foundation design in some areas of deeper cut. This issue should be re-
addressed in a Geotechnical Completion Report (GCR) once final cut and fill earthworks are 
completed. 

The preliminary assessed AS 2870 expansive site class in this case is M (moderate) and the 
characteristic surface ground movement is up to 40 mm. However, final expansive class for each lot 
should also be re-addressed in a GCR once earthworks have been completed. 

6.2 Roading and Services 
As future road levels are likely to vary from existing ground levels, site specific CBR testing was not 
completed as part of this investigation. Based on the observed soil properties and elevated 
groundwater levels at the site, we recommend a preliminary CBR of 4% be assumed for road 
subgrades in cut areas. Within fill areas, provided that the subgrade fill is compacted in keeping with 
best practice, CBRs of 7% or greater may be appropriate. 

Given the expected variation in CBR values at grade between cut and fill areas, we recommend that a 
program of penetration resistance testing is carried out when the roads are being formed to their final 
levels to confirm actual CBR values. 

Construction of stormwater and sanitary sewage reticulation during the winter months could involve 
raised groundwater levels which may cause problems with the stability of trench sides, leading to a 
need for additional subsoil drainage and / or dewatering, especially in areas where deep lines are 
required. 

Firm, organic silts were encountered within the reach of service trenches during the site investigation. 
As such, service lines with shallow gradients may be at risk of ponding where service trenches 
encounter this material at pipe invert levels.  

Where encountered, undercutting of this soft, compressible material to a suitable depth and 
replacement with a suitable ‘bridging’ layer may be required. If organic soil is encountered during 
trench excavations, evaluation of need for and extent of undercut operations should be made on site 
by a suitably qualified geotechnical engineer. 
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6.3 Earthworks Operations 

6.3.1 Site Preparation 
Within areas of the subdivision affected by earthworks, all vegetation should be cleared. Outside the 
extent of the earthworks, vegetation cover should be disturbed as little as possible and reinstated 
wherever practical. 

Topsoil should be stripped from all cut and fill areas with stripping operations being planned to extend 
well beyond cut and fill lines to avoid peripheral fill contamination. Stockpiles of topsoil and unsuitable 
materials should be sited well clear of the works on suitable areas of natural ground or removed from 
site. 

6.3.2 Material Suitability 
Earthworks operations involving borrow materials from the elevated portions of the site are likely to 
involve inorganic clays and silts that should be suitable for handling and compaction by conventional 
earthmoving plant. However, recorded soil moisture condition and elevated groundwater conditions at 
the site indicate that in situ materials are potentially significantly wet of optimum and may require 
conditioning prior to placement as fill. 

Near-surface groundwater and wet soils can cause problems for earthmoving plant but usually the 
materials become suitable for inclusion in the earthworks after drying and / or mixing. It may be 
necessary for some drying to take place before compaction. Drying may be accomplished by taking 
thin cuts over broad areas, or by disking in situ before transportation, or by carrying out the 
earthworks at a relatively slow and controlled rate with minimal plant. Lime drying may also be 
considered where project timelines or space constraints do not accommodate conditioning of fill 
materials on site.    

6.3.3 Benching of Slopes 
All benching of slopes prior to the placement and compaction of filling should be undertaken in 
accordance with the normal requirements of NZS 4404 and the Auckland Council Code of Practice for 
Land Development and Subdivision. Benching should be the subject of engineering inspections prior 
to the placement of any drainage works or filling. 

Shallow keyways may be required to found the toe of any fill embankments on competent ground. 
The requirement for keyways and associated geotechnical drainage will be assessed when the 
earthworks design and engineering methodology are finalised. 

6.3.4 Existing Filling 
Existing filling was encountered in two borehole locations. However, it is not unusual to encounter fill 
within farm environments which may include end-tipped soil and other materials at gully heads, offal 
pits, or localised fill areas associated with dwellings and farm buildings, and associated landscaping. 

When encountered during site clearing works, pre-existing fill areas should be referred to the 
geotechnical engineer for observation and comment. If assessed to be free of significant deleterious 
inclusions, existing fill may be suitable with removal, conditioning, and mixing, for use in certified fills. 
Materials considered to be unsuitable for use will need to be cut to unsuitable stockpiles or removed 
from site. 
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6.3.5 Unsuitable Materials 
All identifiable deposits of unsuitable materials including existing undocumented filling that are 
considered unfit for reworking should be undercut and disposed of off the site or on topsoil stockpiles 
if appropriate. 

6.3.6 Stability of Cut and Fill Batters 
Based on the existing contours across the site we anticipate that final contours will likely be formed no 
steeper than 1V:4H (14 degrees).  Where slopes are formed steeper than this they may require 
drainage and/or other geotechnical considerations to ensure global stability and we should therefore 
be given an opportunity to review the final earthworks plans and provide comment on this. 

6.4 Earthworks Specification and Compaction Control 
A site specific earthworks specification including compaction control criteria should be prepared for 
the site by a sufficiently qualified geotechnical engineer, prior to engaging with a contractor to 
complete the subdivision earthworks. The specification should be prepared when the subdivision 
earthworks concept is finalised. 

6.5 Liquefaction Potential 
Soil liquefaction results from loss of strength during cyclic loading, such as imposed by earthquakes. 
Soils most susceptible to liquefaction are clean, loose, saturated, uniformly graded, fine-grained, 
cohesionless materials. Empirical evidence indicates that loose to medium dense gravel, silty sands, 
low-plasticity silts, and some low-plasticity clays are also potentially liquefiable.  

Based on the regional setting and data collected from our investigation, we consider the potential for 
liquefaction at the site to be low. This is due to the highly plastic nature of the near surface subsoils 
(0 to 5 m depth) and the absence of saturated loose sand horizons. However, a site specific 
liquefaction assessment has not been undertaken at this stage and deeper soils may be more 
susceptible. 

6.6 Assessment against RMA Section 106 
Based on our desktop review and site investigation, we consider the subject site not to be subject to 
erosion, significant subsidence (including liquefaction), falling debris, slippage or inundation by soil or 
rock in accordance with the provision of Section 106 of the Resource Management Act 1991. 

Further, we consider that future development of the land is not likely to accelerate, worsen or result in 
material damage to the land provided that proper engineering practices are followed during any 
development, including those recommended in this report. 

7 Plan Review and Further Work 

We have not yet received any current earthworks plans and so have made assumptions around the 
proposed works. We therefore must be given an opportunity to carry out a plan review of the final 
earthworks plans prior to submission for earthworks consent to ensure our assumptions are valid and 
that the recommendations of this report have been appropriately incorporated.  
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It should be noted that it was not possible to cover all proposed building lots during the site 
investigation work carried out for this report. Accordingly, it will be necessary, at the time of 
preparation of our Geotechnical Completion Report, to undertake specific site investigation work on 
any previously uninvestigated lots that have either been cut or not affected by the earthworks and 
carry out additional shrink swell testing to more accurately determine expansive site classes for the 
proposed lots. 

Specific slope stability assessments and design will be required for finished slopes having angles 
greater than 1(V):4(H), and further geotechnical investigation and design may also be required for 
stream crossings and / or retaining structures that may be designed as the development concept 
progresses. 

The site at 21 Gatland Road was not investigated as part of this report. Geotechnical investigation of 
that site is recommended prior to application for earthworks consent as the findings of that report may 
affect earthworks design.  
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8 Limitations 

i. We have prepared this report in accordance with the brief as provided. This report has been 
prepared for the use of our client, 520 GSR Limited, their professional advisers and the 
relevant Territorial Authorities in relation to the specified project brief described in this report. 
No liability is accepted for the use of any part of the report for any other purpose or by any 
other person or entity. 

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

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

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

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

 

We trust that this information meets your current requirements. Please do not hesitate to contact the 
undersigned on (09) 972 2205 if you require any further information. 

 

Report prepared by Report reviewed by 

  

Grant Caldwell Paul Fletcher, CMEngNZ (CPEng) 
Engineering Geologist Associate Geotechnical Engineer 
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APPENDIX 1: 
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APPENDIX 2: 
     Investigation Location Plan 
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APPENDIX 3: 
     Hand Auger Investigation Logs 

 



M

W

M

W

M

NA

H

H

VSt

VSt

VSt

VSt

ML

ML

ML

CH

ML

CH

Topsoil.

Clayey SILT with minor fine to coarse sand,
trace gravel and organics; intermixed dark
brown, light brown and black. Low plasticity
[FILL].
Clayey SILT with minor fine to coarse sand; light
brown with light grey and orange streaks. Low
plasticity.

Becomes moderately plastic from 1.3 m depth.

Silty CLAY with minor fine to coarse sand; light
grey with grey, light brown and orange streaks.
High plasticity.

At 2.2 m depth encountered silty CLAY;
becomes light grey with orange brown streaks.
High plasticity.

Becomes moist, grey with blue grey and orange
streaks from 2.8 m depth.

Encountered minor fine to coarse sand from 3.5
m depth.

Encountered trace sand from 3.8 m depth.

Fine to coarse sandy SILT with trace fine gravel;
light grey with white mottles. Low plasticity.

Silty CLAY; brown. High plasticity.

End of Hole Depth: 5 m
Termination Condition: Target depth

T
S

F
IL

L
P

U
K

E
T

O
K

A
 F

O
R

M
A

T
IO

N

Topsoil.

Clayey SILT with minor fine to coarse sand,
trace gravel and organics; intermixed dark
brown, light brown and black. Low plasticity
[FILL].
Clayey SILT with minor fine to coarse sand; light
brown with light grey and orange streaks. Low
plasticity.

Becomes moderately plastic from 1.3 m depth.

Silty CLAY with minor fine to coarse sand; light
grey with grey, light brown and orange streaks.
High plasticity.

At 2.2 m depth encountered silty CLAY;
becomes light grey with orange brown streaks.
High plasticity.

Becomes moist, grey with blue grey and orange
streaks from 2.8 m depth.

Encountered minor fine to coarse sand from 3.5
m depth.

Encountered trace sand from 3.8 m depth.

Fine to coarse sandy SILT with trace fine gravel;
light grey with white mottles. Low plasticity.

Silty CLAY; brown. High plasticity.

End of Hole Depth: 5 m
Termination Condition: Target depth

200+

200+

200+

200+

176/66

191/88

122/72

138/60

135/78

185/128

176/100

188/125

154/66

160/72

103/34

160/78

M
oi

st
ur

e 
C

on
d.

C
on

si
st

en
cy

/
D

en
si

ty
 In

de
x

W
at

er
 L

ev
el

G
ra

ph
ic

 S
ym

bo
l

U
S

C
S

 S
ym

bo
l

DESCRIPTION

Geotechnical Investigation
520 Great South Road
Papakura, Auckland

: 2182
: GC
: NB
: -37.088867
: 174.944065

Client
Client Ref.

Date
Hole Depth

Hole Diameter

: 520 Great South Road LTD
: 15932.000.000
: 21/03/2019
: 5 m
: 50 mm
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Hand auger met target depth at 5 m.
NA = Not Assessed
Dip test showed standing water at 4.2 m.
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DESCRIPTION

Geotechnical Investigation
520 Great South Road
Papakura, Auckland

: 2556
: LA
: GC
: -37.088804
: 174.944586

Client
Client Ref.

Date
Hole Depth

Hole Diameter

: 520 Great South Road LTD
: 15932.000.000
: 21/03/2019
: 4.2 m
: 50 mm
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Hand auger met practical refusal at 4.2 m depth due to poor recovery.

Dip test showed standing water at 1.7 m.

DESCRIPTION Notes/Remarks

LOG OF HAND AUGER HA02

Shear Vane
Undrained Shear
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Topsoil.

Clayey SILT; light orange brown. Low plasticity.

Silty CLAY; light orange brown. High plasticity.

Becomes with grey and orange streaks from 1.5
m depth.
CLAY; grey with orange and red streaks. High
plasticity.

Clayey SILT; light brown with grey and orange
streaks. Low plasticity.

End of Hole Depth: 5 m
Termination Condition: Target depth
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Topsoil.

Clayey SILT; light orange brown. Low plasticity.

Silty CLAY; light orange brown. High plasticity.

Becomes with grey and orange streaks from 1.5
m depth.
CLAY; grey with orange and red streaks. High
plasticity.

Clayey SILT; light brown with grey and orange
streaks. Low plasticity.

End of Hole Depth: 5 m
Termination Condition: Target depth
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DESCRIPTION

Geotechnical Investigation
520 Great South Road
Papakura, Auckland

: 2556
: LA
: GC
: -37.089075
: 174.945034

Client
Client Ref.

Date
Hole Depth

Hole Diameter

: 520 Great South Road LTD
: 15932.000.000
: 21/03/2019
: 5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

D
ep

th
 (

m
)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0
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l

Hand auger met target depth at 5 m.

Dip test showed standing water at 4.1 m.

DESCRIPTION Notes/Remarks

LOG OF HAND AUGER HA03

Shear Vane
Undrained Shear
Strength (kPa)

Peak/Remolded
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H
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F
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H

H
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CH
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SM

Topsoil.

Clayey SILT with minor fine to coarse sand; light
brown with light grey, orange and grey streaks.
Low plasticity.

Silty CLAY with trace sand; light grey with
orange and light brown streaks. Low plasticity.

Becomes light brown with orange streaks from
1.4 m depth.

Silty CLAY; light brown with orange streaks.
High plasticity.

Clayey SILT; light brown. Low plasticity.

Sandy SILT with some fine to medium gravel;
Light brown with orange brown mottles. Low
plasticity.

Clayey SILT with minor fine to medium sand;
dark grey. Low plasticity.

Silty fine to coarse SAND; grey with dark grey
mottles.

End of Hole Depth: 5 m
Termination Condition: Target depth
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Topsoil.

Clayey SILT with minor fine to coarse sand; light
brown with light grey, orange and grey streaks.
Low plasticity.

Silty CLAY with trace sand; light grey with
orange and light brown streaks. Low plasticity.

Becomes light brown with orange streaks from
1.4 m depth.

Silty CLAY; light brown with orange streaks.
High plasticity.

Clayey SILT; light brown. Low plasticity.

Sandy SILT with some fine to medium gravel;
Light brown with orange brown mottles. Low
plasticity.

Clayey SILT with minor fine to medium sand;
dark grey. Low plasticity.

Silty fine to coarse SAND; grey with dark grey
mottles.

End of Hole Depth: 5 m
Termination Condition: Target depth

200+

200+

200+

188/81
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97/34
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47/28
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DESCRIPTION

Geotechnical Investigation
520 Great South Road
Papakura, Auckland

: 2182
: GC
: NB
: -37.088905
: 174.94551

Client
Client Ref.

Date
Hole Depth

Hole Diameter

: 520 Great South Road LTD
: 15932.000.000
: 21/03/2019
: 5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

D
ep

th
 (

m
)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0
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l

Hand auger met target depth at 5 m.

Dip test showed standing water at 2.8 m.

DESCRIPTION Notes/Remarks

LOG OF HAND AUGER HA04

Shear Vane
Undrained Shear
Strength (kPa)

Peak/Remolded
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CH

CH
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CH

Topsoil.

Clayey SILT; light orange brown. Low plasticity.

Silty CLAY ; light brown with grey streaks. High
plasticity.

Becomes with grey and orange streaks from 1.4
m depth.

CLAY grey with orange streaks. High plasticity.

Becomes with orange and red streaks from 2.2
m depth.

Clayey SILT; pale grey with red streaks. Low
plasticity.

Becomes pink from 3.5 m depth.

CLAY; yellowish orange. High plasticity.

End of Hole Depth: 5 m
Termination Condition: Target depth
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Topsoil.

Clayey SILT; light orange brown. Low plasticity.

Silty CLAY ; light brown with grey streaks. High
plasticity.

Becomes with grey and orange streaks from 1.4
m depth.

CLAY grey with orange streaks. High plasticity.

Becomes with orange and red streaks from 2.2
m depth.

Clayey SILT; pale grey with red streaks. Low
plasticity.

Becomes pink from 3.5 m depth.

CLAY; yellowish orange. High plasticity.

End of Hole Depth: 5 m
Termination Condition: Target depth
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DESCRIPTION

Geotechnical Investigation
520 Great South Road
Papakura, Auckland

: 2556
: LA
: GC
: -37.089533
: 174.945437

Client
Client Ref.

Date
Hole Depth

Hole Diameter

: 520 Great South Road LTD
: 15932.000.000
: 21/03/2019
: 5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

D
ep

th
 (

m
)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0
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Hand auger met target depth at 5 m.

Standing groundwater was not encountered

DESCRIPTION Notes/Remarks

LOG OF HAND AUGER HA05

Shear Vane
Undrained Shear
Strength (kPa)

Peak/Remolded
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W

S

NA

H

H

VSt
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VSt

VSt

ML

ML

CH

ML

ML

Topsoil.

Fine to coarse sandy SILT; light brown with
orange and light grey mottles. Low plasticity.

Silty CLAY; grey with red streaks. Moderate
plasticity.

Encountered high plasticity, becomes light grey
with red and orange streaks from 1.4 m depth.

Becomes wet, light grey with light orange brown
streaks from 2.2 m depth.

Clayey SILT; light brown with light grey streaks.
Low plasticity.

Becomes brown with light brown and light grey
streaks from 4 m depth.

Clayey SILT with some fine to coarse sand; dark
grey, Low plasticity.

End of Hole Depth: 5 m
Termination Condition: Target depth
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Topsoil.

Fine to coarse sandy SILT; light brown with
orange and light grey mottles. Low plasticity.

Silty CLAY; grey with red streaks. Moderate
plasticity.

Encountered high plasticity, becomes light grey
with red and orange streaks from 1.4 m depth.

Becomes wet, light grey with light orange brown
streaks from 2.2 m depth.

Clayey SILT; light brown with light grey streaks.
Low plasticity.

Becomes brown with light brown and light grey
streaks from 4 m depth.

Clayey SILT with some fine to coarse sand; dark
grey, Low plasticity.

End of Hole Depth: 5 m
Termination Condition: Target depth
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DESCRIPTION

Geotechnical Investigation
520 Great South Road
Papakura, Auckland

: 2182
: GC
: NB
: -37.08921
: 174.946032

Client
Client Ref.

Date
Hole Depth

Hole Diameter

: 520 Great South Road LTD
: 15932.000.000
: 21/03/2019
: 5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

D
ep

th
 (

m
)

0.5

1.0

1.5

2.0

2.5

3.0

3.5
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4.5

5.0
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Hand auger met target depth at 5 m.
NA = Not Assessed
Dip test showed standing water at 4.6 m.

DESCRIPTION Notes/Remarks

LOG OF HAND AUGER HA06

Shear Vane
Undrained Shear
Strength (kPa)
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APPENDIX 4: 
     Laboratory Testing 

 



 Babbage Geotechnical Laboratory 
Level 4  
68 Beach Road P O Box 2027 
Auckland 1010 New Zealand 
Telephone 64-9-367 4954 
E-mail wec@babbage.co.nz 

 

 
200025859 520 Great South Road Shrink-swell Report.docx 
BGL is an operating division of Babbage Consultants Limited 

Please reply to:   W.E. Campton Page 1 of 2 

  
ENGEO LTD. 
PO Box 33-1527 
Takapuna 
Auckland 0740 
  
Attention: GRANT CALDWELL 

Job Number: 61628#L 
BGL Registration Number: 2543 
Checked by: WEC 
 

1st April 2019 

 

 
SHRINK-SWELL INDEX TESTING 

 
Dear Sir, 

 
 

Re: 520 GREAT SOUTH ROAD, PAPAKURA 
 Report Number: 61628#L/520 GSR Shrink-swell Index 
 
 

Borehole No:  HA-05  Sample No:  TUBE        Depth:  0.40 – 0.70m 
 
 
The following report presents the results of Shrink-swell Index testing at BGL of a 60mm diameter undisturbed 
push-tube soil sample delivered to this laboratory on the 22nd of March 2019.   The test standards used were: 
 
  Water Content:    NZS4402:1986:Test 2.1 

  Sampling Tube in situ Density: NZS4402:1986:Test 5.1.3 

  Shrink-swell Index:   AS1289:Test 7.1.1 - 2003 

 

 

SHRINK-SWELL TEST RESULTS 

Sample Identification HA-05 / 0.40 – 0.70m 

SWELL TEST 

Initial Water Content 25.7 % 

Initial Bulk Density 1.88 t/m3 

Initial Dry Density 1.50 t/m3 

Initial Air Voids 5.5 % 

Total Swell 0.2 mm 

SWELLING STRAIN 1.0 % 
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SHRINK-SWELL TEST RESULTS 

Sample Identification HA-05 / 0.40 – 0.70m 

SHRINKAGE TEST 

Water Content 24.2 % 

Initial Bulk Density 1.86 t/m3 

Initial Dry Density 1.50 t/m3 

Initial Air Voids 7.0 % 

Total Shrinkage 3.0 mm 

SHRINKAGE STRAIN 3.3 % 

SHRINK-SWELL INDEX 2.1%  

 
Sample Description (not part of BGL IANZ Accreditation) 
 
HA-05 / TUBE / 0.40 – 0.70m:  CLAY, silty, hard, slightly to moderately plastic, mottled brown & dark brown, 

dry. 
 
 
As per the reporting requirements of AS1289: Test 7.1.1 – 2003: the shrink-swell index value has been reported 
to the nearest 0.1%.  As per the reporting requirements of NZS4402: 1986: Test 2.1: water content is reported 
to two significant figures for values below 10%, and to three significant figures for values of 10% or greater.  
As per the reporting requirements of NZS4402: 1986: Test 5.1.3: sampling tube density, all density values 
have been reported to the nearest 0.02t/m3 and air voids have been reported to two significant figures. 
 
For calculating the air voids percentages a solid density of 2.65t/m3 was assumed for these tests.  Note that 
this assumed value is not part of the IANZ endorsement for this report. 
 
Please note that the test results relate only to the sample as-received, and relate only to the sample under 
test.  Thank you for the opportunity to carry out this testing.  If you have any queries regarding the content of 
this report please contact the person authorising this report below at your convenience. 
 
 
 
 
 
Yours faithfully, 
 
 
Justin Franklin  
Signatory (Assistant Laboratory Manager) 
Babbage Geotechnical Laboratory All tests reported herein have been performed in accordance 

with the laboratory’s scope of accreditation. This report may not 
be reproduced except in full & with written approval from BGL. 
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