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OVERVIEW

Greenstone Land Developments Ltd engaged Resource Development Consultants Ltd.
(RDCL) to carry out a geotechnical investigation for Stage 1A and 1B of a proposed
subdivision of 139 Arataki Road, Havelock North (Legal Description: SEC 7 BLK IV TE
MATA SD).

PURPOSE OF THIS REPORT

The purpose of this report is to provide sufficient information to support subdivision and

building consent at individual Lot level.

UNDERSTANDING OF THE PROJECT

We understand the client intends to subdivide and develop the site into thirty-nine (39) new
residential lots.

The proposed subdivision is divided into four stages:
o Stages 1A and 1B, 9 lots affront Arataki Road (this report); and
° Stages 2A and 2B, remaining 30 lots.

The site was originally a campground comprising cabins, campsites, and associated
amenities. The proposed development will be subdivided into residential lots ranging in
size from 400m? to 750m?.

Minor earthworks will comprise removing ~1m material from the south-eastern part of the

site for reuse elsewhere.

A geotechnical investigation and report have been requested for foundation design and to

submit with resource and building consent applications.
ScoPE OF WORK

The project was undertaken in general accordance with RDCL proposal 18425, dated 17
August 2018.
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2.1

2.2

2.3

SITE DESCRIPTION

Stage 1A and 1B of the development is located towards the northeast of the existing section

at 139 Arataki Road, within a predominantly residential area.

The proposed subdivision was previously occupied by Arataki Motor Camp Holiday Park
and consisted of holiday cabins, campsites, and amenities with landscaping and playground
features.

The site is generally flat at an elevation of between 19 m to 22 m above sea level.

PuBLISHED GEOLOGY

The regional geological map indicates the site is underlain by Middle- to Late-Pleistocene
river deposits, comprising moderately weathered undifferentiated, poorly sorted loess-

covered alluvial gravel (GNS Science, 2011).

ACTIVE FAULTS

No active faults directly impacting the proposed development are identified in the GNS

Active Faults Database.
LIQUEFACTION SUSCEPTIBILITY

The site is mapped as having “Medium” liquefaction vulnerability, as indicated in the

Hawkes Bay Emergency Management Hazard Portal.
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SUBSOIL INVESTIGATION

Site-specific testing completed for each of Lots 1-9 (Stages 1A and 1B) comprised (Figure
1):

. one (1) hand auger (HA) per lot with engineering geological logging of materials;
- All tests meeting refusal on gravels at depths < 0.6 m bgl; and

. Four (4) Dynamic Cone penetrometer (DCP) tests per lot;
- All tests meeting refusal at depths < 1.2 m bgl.

Additional sitewide testing was also undertaken to enable assessment of near-surface

subsoils and liquefaction assessment across all fours stages. These tests consisted of:
° Engineering geological logging of near-surface materials recovered from:
- Five (b) test pits (TP) excavated to a maximum depth of 3.5 m bgl;

- Three (3) observation pits (EXP), previously excavated by the contractor when
removing septic tanks, to a maximum depth of 3.4 m bgl; and

o Eight (8) Cone Penetration Tests (CPT) distributed across the full development

area;

- All tests meeting refusal at depths < 2.0 m bgl due to maximum (35 MPa) cone

resistance.

Results of subsurface investigations for individual lots 1-9 are attached as Appendix A,
with CPT Logs attached as Appendix B.

Soils were logged in general accordance with NZGS Guidelines for Field Classification and
Description of Soil and Rock for Engineering Purposes (NZGS, 2005).
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3.1 SUBSURFACE CONDITIONS

Near-surface materials encountered in subsurface investigations (Appendix A) suggest the

area is generally underlain by:
. TOPSOIL to between 0.1 to 0.3 m below ground level (bgl); underlain by
o Firm sandy SILT with trace gravel to between to 0.2 m to 0.6 m bgl;

- Terminated on gravels at 0.6m

. Silty sandy GRAVELS, medium dense to at least 3.5m depth inferred from nearby
test pits and observation pits.

The results of CPT investigations suggest the site is underlain by
. Soft Clay, Silt, and sandy Silt to approximately 0.5 m bgl; underlain by

° Medium dense to dense silty Sand with lenses of sand and silt up to 2 m bgl.

3.2 DCP INVESTIGATIONS
DCP test results suggest:
o soft/loose soils are locally present in the upper <0.8m bgl; with
° DCP blows generally greater than 5 per 200 mm from 0.4-0.5 m bgl.

Full DCP logs are presented in Appendix A.

3.3 CPT INVESTIGATIONS
All CPT’s met refusal (>35 MPa cone resistance) at depths between 1.6-2.0 m bgl.
The results are generally consistent with DCP results, suggesting
. some variability in soil strength in the upper <0.7 m bgl; with
° Cone resistance generally exceeding 5 MPa from approximately 0.4-0.5 m bgl.

Full CPT Logs are attached as Appendix B.
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3.4

4.1

4.2

421

GROUND WATER
Groundwater was encountered at 3.4 m bgl at the time of these investigations.

We expect groundwater levels are likely to change during the year based on seasonal and

annual fluctuations.

For the purpose of our liquefaction assessment, groundwater is assumed at a level of 1.5 m
bal.

GEOTECHNICAL ASSESSMENT

SEISMIC SoIL CLASSIFICATION

The site is classified as site subsoil “Class D — Deep Soil Site” in accordance with

NZS1170.5:2004, part 5: Earthquake Actions — New Zealand.

This classification is based on a review of the Hawke’s Bay Well Database which indicates

interbedded gravel and clay to at least 34 m depth within the area.

LIQUEFACTION ASSESSMENT

A liquefaction assessment was carried out on the results of CPT, TP and DCP
investigations (Appendix C & D). Our assessment suggests:

o The proposed subdivision area is at low risk of liquefaction.

TEST PIT BASED LIQUEFACTION ASSESSMENT

A liquefaction assessment was undertaken using the results of test pit and DCP
investigations using PEYSANJ (Novo Tech Software Ltd, 2016).

The results of that assessment indicate, for both the Serviceability Limit State (SLS) and
Ultimate Limit State (ULS) design events:

. Medium dense to dense silty sandy gravel layers below the assumed water table

(1.5 m) are not expected to liquefy; and

o Lateral spreading and vertical settlement is considered unlikely due to generally

flat topography.
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4.2.2 CPT BASED LIQUEFACTION ASSESSMENT

Further liquefaction assessment was carried out for CPT results, using industry standard
software CLiq (Geoligoismiki, 2014).

The result of that assessment (Appendix D) indicates:

. Low risk of liquefaction during ULS and SLS events.

4.2.2.1BASIS OF ASSESSMENT

4.3

The liquefaction assessment for the site were undertaken using PEYSANJ, accepted
industry software package (Novo Tech Software Ltd, 2016), DCP data of current ground
conditions, soil logs from Test Pit investigations and the following input parameters:

o Magnitude (M) = 7.5 (SLS & ULS);
° Peak Ground Acceleration (PGA) = 0.11g (SLS) & 0.44g (ULS), based on:
- Ch(T) =1.12 (Class D Soil);
- Z=0.39 (Hastings);
- R=0.25(SLS) & 1.0 (ULS);
- N(T,D)=1.0.
o Groundwater level assumed at 1.5 m bgl.

The design earthquake was chosen on the basis of the probability of recurrence. The
probability is based on historical earthquakes. A 7.5 magnitude earthquake for an
importance level category 2 correlates with a 25 year return period (SLS) and 500 year
return period (ULS).

SHALLOW BEARING
Correlation of DCP results suggests:
. 300 kPa Ultimate Bearing Capacity is available between 0.5 m to 0.8 m depth.

Indicative depths for shallow bearing are presented below in Table 1, section 5.2.
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5.1

5.2

GEOTECHNICAL CONSIDERATIONS

Recommendations and opinions contained in this report are based on data from site
investigations as outlined in Section 3 and geotechnical assessment outlined in Section 4.
The nature and continuity of subsoils away from these locations are inferred and actual

conditions may vary from the assumed model.

SUSCEPTIBILITY TO LIQUEFACTION-INDUCED GROUND DAMAGE
Based on liquefaction assessments completed, we consider

. The subdivision area is at low risk of liquefaction-induced ground damage.

FOUNDATION RECOMMENDATIONS
Based on site-specific investigations, we consider:

o The upper soft to loose silts should be removed to the depths specified below to
achieve 300 kPa Ultimate bearing capacity in accordance with NZS3604:2011.

Indicative depths to 300 kPa are presented in Table 1.

TABLE 1. SUMMARY OF SHALLOW ULTIMATE BEARING CAPACITY

Proposed Lot Number Depth to 300 kPa (m bgl)
Lot 1 0.8
Lot 2 0.6
Lot3 0.5
Lot 4 0.5
Lot5 0.6
Lot 6 0.6
Lot 7 0.6
Lot 8 0.6
Lot 9 0.8

Organic loose and deleterious materials should be stripped from beneath all building

footprints prior to construction.
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7 LIMITATIONS

. This report has been prepared for the particular purpose outlined in the project
scope and no responsibility is accepted for the use of any part in other contexts or
for any other purpose.

o Ground conditions assessed in this report are inferred from published sources, site
inspection and the investigation described. Variations from the interpreted
conditions may occur, and special conditions relating to the site may not have been
revealed by this investigation, and which are therefore not taken into account. No
warranty is included either expressed or implied that the actual conditions will

conform to the interpretation contained in this report.

° No responsibility is accepted by Resource Development Consultants Ltd for
inaccuracies in data supplied by others. Where data has been supplied by others, it
has been assumed that this information is correct.

o Groundwater conditions can vary with season or due to other events. Any

comments on groundwater conditions are based on observation at the time.

o This report is provided for sole use by the client and Hastings District Council and
is confidential to the client and their professional advisors. No responsibility
whatsoever for the contents of this report shall be accepted by any person other
than the client.

We trust this meets your current needs. Should you wish to discuss any aspect of the
contents of this document please contact the undersigned on 06 877-1652.

Sincerely,

Prepared by: Approved by:

B Bistouni CA Wylie
MSc MSc, MIPENZ; CPEng
Senior Engineering Geologist Principal
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SHEET 6 OF 9
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CONTRACTOR: RDCL OPERATOR:
- z
> e}
S ke
—_ z
E o ROCK / SOIL DESCRIPTION goll |9z TS ADDITIONAL REMARKS
x |T 2EQEl = | 2
Tl =% I = = O | @
E|E o w222 g
o |l €l E <o =Z|ZZ| € | o
W ol < |x2o oglowl J|0O
a|x | 2 |03 =0|0al O |a
| | ﬂ"il.s # Gravelly TOPSOIL; dark brown. Stiff; moist; gravel, fine to M | SF
r r = medium, subround to round; non plastic; some lime.
r r EOH: 0.15m
t t ermination: HA grinding on surface gravel
0.5 *g
| | =
1.0 <
| | o
1.5
| | o
20 o
| | o
F25 o
[ [ o
F30
| | 0
F35 o
REMARKS
Attempted two hand augers in Lot 6 and both refused approximately
at0.15m
SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand

Ph: +64 6 8771652 | Email: info@rdcl.co.nz




= RDCL

HAND AUGER LOG

HAO7

SHEET 7 OF 9

CLIENT: Greenstone Land Developments Ltd
PROJECT: 184250602
LOCATION: 139 Arataki Road

PROJECTION: NZTM
EASTING: 1934735.00
NORTHING: 5602714.00

LOCATION: Lot 7

STARTED: 20/08/2018
FINISHED: 20/08/2018

DATUM: LOGGED BY: SD DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB DIAMETER: Omm STATUS: Final data
CONTRACTOR: RDCL OPERATOR:
- z
> e}
2 %o
—_ z
E o ROCK / SOIL DESCRIPTION goll |9z TS ADDITIONAL REMARKS
v | T 2EQElF | 2
Tl =% I = = O | @
E|E o w222 g
o |l €l E <o =ZZ|IZZ2| £ | o
W ol < |x2o og|owl 3| 0O
a|x | 2 |03 =0|0al O |a
— *=—=4 Gravelly TOPSOIL; dark brown. Stiff; moist; gravel, fine to M1 SF
| | coarse, subround; Non Plastic.
r r EOH: 0.05m
t t ermination: HA grinding on surface gravel
0.5 *g
| | =
1.0 <
| | o
1.5
| | o
20 o
| | o
F25 o
[ [ o
F30
| | 0
F35
REMARKS
Attempted two hand augers in Lot 7 and both refused approximately
at0.05m
SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand

Ph: +64 6 8771652 | Email: info@rdcl.co.nz




= RDCL

HAND AUGER LOG

HAO08

SHEET 8 OF 9

CLIENT: Greenstone Land Developments Ltd
PROJECT: 184250602
LOCATION: 139 Arataki Road

PROJECTION: NZTM
EASTING: 1934728.00
NORTHING: 5602743.00

LOCATION: Lot 8

STARTED: 20/08/2018
FINISHED: 20/08/2018

DATUM: LOGGED BY: SD DATE: 20/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB DIAMETER: Omm STATUS: Final data
CONTRACTOR: RDCL OPERATOR:
-~ z
> e}
S ke
— z
E o ROCK / SOIL DESCRIPTION goll |9z TS ADDITIONAL REMARKS
|| |T SEloE| = | o
FElE| U | 6g8|2al ¢ D
ol ElE <o =ZZ|IZZ2| £ | o
wl o] < |26 og|owl 3| 0O
a|x | 2 |03 =0|0al O |a
| | ﬂ"il.s # TOPSOIL, with some gravel, with trace sand; dark brown.
r Firm; moist; gravel, fine to medium, subround to round; FM
r r == some rootlets; non plastic. "
L L SAND, with some silt and gravel; brown. Medium dense; non
0 -plastic; moist; sand, fine to coarse; gravel, fine to medium, MD
(05 e | subround.
r r EOH: 0.55m
L L ermination: HA grinding on gravel; no recovery
I =
1.0 <
I [ @
1.5
I [ o
20 o
I [ w
F25 o
[ [ o
F30
| I
F35 o
REMARKS
SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand

Ph: +64 6 8771652 | Email: info@rdcl.co.nz




= RDCL

HAND AUGER LOG

HAO09

SHEET 9 OF 9

CLIENT: Greenstone Land Developments Ltd
PROJECT: 184250602
LOCATION: 139 Arataki Road

PROJECTION: NZTM
EASTING: 1934711.00
NORTHING: 5602760.00

LOCATION: Lot 9

STARTED: 20/08/2018
FINISHED: 20/08/2018

DATUM: LOGGED BY: SD DATE: 20/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB DIAMETER: Omm STATUS: Final data
CONTRACTOR: RDCL OPERATOR:
- z
> e}
2 %o
—_ z
E o ROCK / SOIL DESCRIPTION goll |9z TS ADDITIONAL REMARKS
x |T 2EQEl = | 2
Tl =% I = = O | @
E|E o w222 g
o |l €l E <o =ZZ|IZZ2| £ | o
W ol < |x2o og|owl 3| 0O
a|x | 2 |03 =0|0al O |a
| | ﬂ"il.s # TOPSOIL, with some gravel; dark brown. Firm; moist;
| | -'M gravel, fine, subround to round; Some Roots. FM
] M
L L | Silty SAND, with trace gravel; brown. Dense; non-plastic; D
0 1 moist; sand, fine to coarse; gravel, fine to medium,
v subround.
r r EOH: 0.50m
L L ermination: HA grinding on gravel; no recovery
I =
1.0 <
I [ @
1.5
I [ o
20 o
I [ w
25 o
[ [ o
F30
| I
35
REMARKS
SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand

Ph: +64 6 8771652 | Email: info@rdcl.co.nz




Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCPO01

SHEET 1 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 1
PROJECT: 184250602 EASTING: 1934794.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602621.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FIEIE By
42| 2|%98 ‘ 5 10 15 20
3
3 4
rooT 2
5 2
r r Q
2 2
Fooor <
0 | 2 2
05 -9 B 3
For | E
€ 2
Foor o
o 4
| 1
=}
F1.0 <
' Double bounce
el 0
1.5
Il o
F20 Fo
F25 o
L o
30
| 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP02

SHEET 2 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 1
PROJECT: 184250602 EASTING: 1934780.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602613.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FIEIE By
42| 2|%98 ‘ 5 10 15 20
.. 3 4 |
Ll £ 6
8 6
r r w
- 3 i
g 8
tos o §
I E 6
L8 6
8 ]
H H Double bounce
=}
1.0
el 0
1.5
Il o
F20 Fo
F25 o
L o
30
| 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCPO3

SHEET 3 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 1
PROJECT: 184250602 EASTING: 1934776.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602621.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FIEIE By
42| 2|%98 5 10 15 20
1
P B
& 3
3 2
L L g 1
FooT 2
0 | B 3
05 <9 ©
E 2
L L é ;
8 8 ]
7
I I o Double bounce
F1.0 <
L ©
1.5
L o
2.0 o
F25 o
] ]
F3.0 o
] 0
F35 o
REMARKS SYMBOLS
¥ Standing Water Level
<} Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP04

SHEET 4 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 1
PROJECT: 184250602 EASTING: 1934792.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602627.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FIEIE By
42| 2|%98 5 10 15 20
8 1
o 2
Fooot &
5 3
L L P4
8 2
ror S
) 2 4
r05 9 3 10
H H double bounce
| | <
1.0
el 0
1.5
Il o
F20 Fo
F25 o
L o
30
| 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCPO05

SHEET 5 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 2
PROJECT: 184250602 EASTING: 1934788.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602633.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
5 E|E ol
42| 21%9|8 ‘ 5 10 15 20
3 1
rooT 2
c 2
c 2
L L w
g 2
[ [ 9]
[} ® 2
L LS =
0.5 Q g o ‘
Foor o
5 10 |
I I Double bounce
=}
1.0
el 0
1.5
Il o
F20 Fo
I I n
F25 o
L o
30
| 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCPO06

SHEET 6 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 2
PROJECT: 184250602 EASTING: 1934772.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602625.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
EEE 3,2
42| 2|%98 ‘ 5 10 15 20
N |
3 2
L L g ;
P 2
- 8 2
©
o | 3 4
los L2 | B
05 IS 3 13
I Double bounce
| | =
1.0
el ©
1.5
Il °
F2.0 o
F25 [ o
L o
F3.0
| ©
35 o
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCPO7

SHEET 7 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 2
PROJECT: 184250602 EASTING: 1934763.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602634.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
I EIE |50
42| 2|%98 ‘ 5 10 15 20
8 1
L L 5 ,
H H &
3 3
L L P4
8 3
ror S
0 2 8
05 1S | g : |
t t Double bounce
| | <
1.0
| | ©
1.5
| | o
F20 o
F25 o
| | o
3.0
| | 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL
8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCPO08

SHEET 8 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 2
PROJECT: 184250602 EASTING: 1934782.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602644.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FlE|E 2g5
42| 2|%98 ‘ 5 10 15 20
N |
3 2
L | § -
Foor 2
- 8 !
©
o | 3 6
log L2 | B
05 7S 3 12
I Double bounce
| | =
1.0
el 0
1.5
Il o
F20 o
F25 o
L o
F3.0 [
| ©
F35 [
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP09

SHEET 9 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 3
PROJECT: 184250602 EASTING: 1934780.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602650.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
| E|E ||k
42| 2|%98 ‘ 5 10 15 20
E 1
H H 8
& 3
L L 3 1
Lo | s
L] 2 !
c 13
]
F05 o
H H Double bounce
| | <
1.0
| | ©
1.5
| | o
F20 o
F25 o
| | o
3.0
| | 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL
8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP10

SHEET 10 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 3
PROJECT: 184250602 EASTING: 1934761.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602639.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
B EE g,
42| 2|%98 ‘ 5 10 15 20
50 [ ]
rooT 3
o 2
Fooot &
5 2
L L P4
8 3
ror S
0 2 8
r05 9 3 10 |
t t Double bounce
| | <
1.0
el 0
1.5
Il o
F20 Fo
F25 o
L o
30
| 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP11

SHEET 11 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 3
PROJECT: 184250602 EASTING: 1934755.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602650.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
I EIE |50
42| 2|%98 ‘ 5 10 15 20
B 0]
r r 3
o 2
H H &
3 2
L L P4
8 2
ror S
0 2 7
r05 9 3 10
t t Double bounce
| | <
1.0
| | ©
1.5
| | o
F20 o
F25 o
| | o
3.0
| | 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL
8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP12

SHEET 12 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 3
PROJECT: 184250602 EASTING: 1934771.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602660.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
5 E|E ol
42| 2|%98 5 10 15 20
E 2
oot 8
& 2
L L 3 1
P &
g 5
[ [ 2 7
=
05 o
H H Double bounce
| | <
1.0
el 0
1.5
Il o
F20 Fo
F25 o
L o
30
| 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP13

SHEET 13 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 4
PROJECT: 184250602 EASTING: 1934767.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602664.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FlE|E 2g5
42| 2|%98 ‘ 5 10 15 20
2 2
Lo E
2 2
oot b
3 2
g 3
SRR
© s 10
05 <
I Double baunce
| | <
1.0
el 0
1.5
Il o
F20 o
F25 o
L o
F3.0 [
| ©
F35 [
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP14

SHEET 14 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 4
PROJECT: 184250602 EASTING: 1934753.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602655.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FIEIE By
42| 2|%98 ‘ 5 10 15 20
2 2
oot 3
2 2
Fooor b
2 2
g 3
For | E
© s 10
05 <
I I double bounce
| | <
1.0
el 0
1.5
Il o
F20 Fo
F25 o
L o
30
| 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP15

SHEET 15 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 4
PROJECT: 184250602 EASTING: 1934746.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602668.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
| E|E ||k
42| 2|%98 ‘ 5 10 15 20
E 1
H H 8
& 1
L L 3 1
Lo | s
g 4
I 2 5 \
]
F05 o
H H Double bounce
| | <
1.0
| | ©
1.5
| | o
F20 o
F25 o
| | o
3.0
| | 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL
8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP16

SHEET 16 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 4
PROJECT: 184250602 EASTING: 1934763.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602677.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: 0 CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
EE|E |08
42| 2|%98 ‘ 5 10 15 20
S [
r r o
& 2
L L 3 .
Lo | s
s 5 \
I 2 5 \
]
F05 o
H H Double bounce
| | <
1.0
| | ©
1.5
| | o
F20 o
F25 o
| | o
3.0
| | 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL
8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP17

SHEET 17 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 5
PROJECT: 184250602 EASTING: 1934760.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602685.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
5 E|E ol
42| 2|%98 5 10 15 20
E 2
oot 8
& 2
L L 3 1
P &
g 5
[ [ 2 7
=
05 o
H H Double bounce
| | <
1.0
el 0
1.5
Il o
F20 Fo
F25 o
L o
30
| 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP18

SHEET 18 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 5
PROJECT: 184250602 EASTING: 1934742.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602677.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
EIE|E S0l
42| 2|%98 5 10 15 20
(5
s 1
L : 1
L : ;
oot 2
- g !
©
o | 3 2
Los L2 | 2
05 g s S
I Double bounce
| | =
1.0
el 0
1.5
Il o
F20 o
F25 o
L o
F30 o
| 0
F35 o
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP19

SHEET 19 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 5
PROJECT: 184250602 EASTING: 1934738.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602683.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FlE|E 2g5
42| 2|%98 5 10 15 20
(5
5 1
L | - ”
L | § ;
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- g 2
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o | 3 7
log L2 | B
05 7S 3 1
I Double bounce
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1.0
el 0
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Il o
F20 o
F25 o
L o
F3.0 [
| ©
F35 [
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP20

SHEET 20 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 5
PROJECT: 184250602 EASTING: 1934755.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602693.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FlE|E 2g5
42| 2|%98 ‘ 5 10 15 20
(5
8 1
I 4
P 2
- g ¢
©
los L2 | 2 6 |
' 3 12
I Double bounce
| | =
1.0
el ©
1.5
Il °
F20 o
F25 [ o
L o
F3.0
| ©
35 o
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP21

SHEET 21 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 6
PROJECT: 184250602 EASTING: 1934753.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602697.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
B EE g,
42| 2|%98 5 10 15 20
8 1
L L E ;
Fooot &
5 2
L L P4
8 1
ror S
0 2 2
o5 | 3 7
t H Double bounce/50mm
| | <
1.0
el 0
1.5
Il o
F20 Fo
F25 o
L o
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| 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP22

SHEET 22 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 6
PROJECT: 184250602 EASTING: 1934737.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602692.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
| E|E ||k
42| 2|%98 ‘ 5 10 15 20
8 2
L L 5 1
H H &
3 2
L L P4
g 2
ror S
0 2 6
05 s | 3 7
t H Double bonce/50mm
| | <
1.0
| | ©
1.5
| | o
F20 o
F25 o
| | o
3.0
| | 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL
8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP23

SHEET 23 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 6
PROJECT: 184250602 EASTING: 1934729.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602699.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FlE|E 2g5
42| 2|%98 ‘ 5 10 15 20
| g s |
3 2
L | § -
Foor 2
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o | 3 7 ‘
log L2 | B
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I Double bounce
| | =
1.0
el 0
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Il o
F20 o
F25 o
L o
F3.0 [
| ©
F35 [
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP24

SHEET 24 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 6
PROJECT: 184250602 EASTING: 1934745.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602706.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | x |T
FlE|E 2g5
42| 2|%98 5 10 15 20
(5
g 0
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L | § ;
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log L2 | B
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I Double bounce
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1.5
Il o
F20 o
F25 o
L o
F3.0 [
| ©
F35 [
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP25

SHEET 25 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 7
PROJECT: 184250602 EASTING: 1934740.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602715.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FIEE 5,
42| 2|%98 5 10 15 20
g 9 0.0m - 0.1m: Double bounce
L | g -
L | § -
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- 8 2
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o | 3 3
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I Double bounce
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1.0
el 0
1.5
Il o
F20 o
F25 o
L o
F3.0 [
| ©
F35 [
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP26

SHEET 26 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 7
PROJECT: 184250602 EASTING: 1934727.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602705.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FlE|E 2g5
42| 2|%98 ‘ 5 10 15 20
2 4
Lo E
= 4
oot b
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© s 1
05 <
I Double baunce
| | <
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el 0
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Il o
F20 o
F25 o
L o
F3.0 [
| ©
F35 [
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP27

SHEET 27 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 7
PROJECT: 184250602 EASTING: 1934723.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602714.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FlE|E 2g5
42| 2|%98 5 10 15 20
(5
5 0
3 2
L L g ;
P 2
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©
o | 3 3
los L2 | B
05 7S 3 13
I Double bounce
| | =
1.0
el ©
1.5
Il °
F2.0 o
F25 [ o
L o
F3.0
| ©
35 o
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP28

SHEET 28 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 7
PROJECT: 184250602 EASTING: 1934738.00 STARTED: 16/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602723.00 FINISHED: 16/08/2018
DATUM: LOGGED BY: SD/BR DATE: 16/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FIEIE By
42| 2|%98 5 10 15 20
9
P B
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L L g -
FooT 2
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L L é :
8 8 ]
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F35 o
REMARKS SYMBOLS
¥ Standing Water Level
<} Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP29

SHEET 29 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 8
PROJECT: 184250602 EASTING: 1934735.00 STARTED: 20/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602738.00 FINISHED: 20/08/2018
DATUM: LOGGEDBY: TS DATE: 20/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
| E|E ||k
42| 2|%98 5 10 15 20
39 1
r r g
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L L w
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I I Double bounce
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| | o
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| | 0
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REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL
8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP30

SHEET 30 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 8
PROJECT: 184250602 EASTING: 1934732.00 STARTED: 20/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602746.00 FINISHED: 20/08/2018
DATUM: LOGGEDBY: TS DATE: 20/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FIEIE By
42| 2|%98 5 10 15 20
1
Foor B
& 1
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L L g ;
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| 3 10 ‘
8 8 ]
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I I o Double bounce
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L o
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| 0
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REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP31

SHEET 31 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 8
PROJECT: 184250602 EASTING: 1934710.00 STARTED: 20/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602730.00 FINISHED: 20/08/2018
DATUM: LOGGED BY: TS DATE: 20/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | x |T
FIEIE By
4z 2598 5 10 15 20
3 4
rooT 2
c 3
c 5
L L w
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[ [ 9]
ol 3 10 \
L LS =
05 T 2 11
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| 0
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REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP32

SHEET 32 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 8
PROJECT: 184250602 EASTING: 1934714.00 STARTED: 20/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602723.00 FINISHED: 20/08/2018
DATUM: LOGGED BY: TS DATE: 20/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FlE|E 2g5
42| 2|%98 ‘ 5 10 15 20
N |
3 2
L L g ;
L L g ’ ‘
L L ko)
©
los L2 | 2 ° |
' 3 12
I Double bounce
| | =
1.0
el ©
1.5
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F20 o
F25 [ o
L o
F3.0
| ©
35 o
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP33

SHEET 33 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 9
PROJECT: 184250602 EASTING: 1934720.00 STARTED: 20/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602760.00 FINISHED: 20/08/2018
DATUM: LOGGED BY: TS DATE: 20/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
EIEIE 3o
42| 2|%98 5 10 15 20
1
1
2
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Fos s | 2 ’
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3 5
8 8 )
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I Double bounce
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F25 [ o
L o
F3.0
| ©
35 o
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP34

SHEET 34 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 9
PROJECT: 184250602 EASTING: 1934701.00 STARTED: 20/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602750.00 FINISHED: 20/08/2018
DATUM: LOGGEDBY: TS DATE: 20/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FIEIE By
42| 2|%98 5 10 15 20
2
2
roor B
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3 3
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o5 - | 2
.. > 2
©
L] 4
g o |
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° |
° 11
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I I double bounce
el 0
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Il o
F20 Fo
F25 o
L o
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| 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP35

SHEET 35 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 9
PROJECT: 184250602 EASTING: 1934694.00 STARTED: 20/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602764.00 FINISHED: 20/08/2018
DATUM: LOGGED BY: TS DATE: 20/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
FIEIE By
42| 2|%98 5 10 15 20
1
2
L L 3 ;
oot g
Ll 3 2
o | 1
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g 1
rooT 2
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H H double bounce
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F20 Fo
F25 o
L o
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| 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

Ph: +64 6 8771652 | Email: info@rdcl.co.nz

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

DCP LOG

DCP36

SHEET 36 OF 36

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM LOCATION: Lot 9
PROJECT: 184250602 EASTING: 1934717.00 STARTED: 20/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602776.00 FINISHED: 20/08/2018
DATUM: LOGGEDBY: TS DATE: 20/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB AZUMITH: 0° PLUNGE: 90° STATUS: Final data
CONTRACTOR: RDCL MACHINE: OPERATOR:
E o DCP BLOWS s ADDITIONAL REMARKS
| | xx |T
| E|E ||k
42| 2|%98 ‘ 5 10 15 20
1
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L L 3 1
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. 3 !
o | 2 ‘
05 9 3
z 1
r r g
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r r o
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t s Double bounce
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F25 o
| | o
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| | 0
F35
REMARKS SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL
8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz



www.geroc.biz

Produced with Core-GS by Geroc

= RDCL

TEST PIT LOG

EXPO1

SHEET 1 OF 8
CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM2000 STARTED: 15/08/2018
PROJECT: 184250602 EASTING: 1934668.06 FINISHED: 15/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602593.21
DATUM: LOGGED BY: 8D DATE: 15/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB DIMENSIONS: m x m STATUS: Final data
CONTRACTOR: RDCL MACHINE TYPE & MODEL:
-~ z
> e}
2 %o
— z
E o ROCK / SOIL DESCRIPTION goll |9z TS ADDITIONAL REMARKS
r| | x |T ,2 ElQEl 7 | 2
E|E| W g w229l ¢ | @
a | € E <o 2Z1Z2Z| < | o
wl o] < |26 oglowl 3 |o
a|x | 2 |03 =0|0al O |a
| | ﬂ“'TSﬂ TOPSOIL; dark brown.
| | o -'” Firm; moist; non plastic.
| | fsj xx % | SILT, with some sand; brown. FM
L L § . | Firm; low plasticity; moist; sand, fine to medium.
% x
Fos 3| & [oas . : —
L L 8 =+ GRAVEL, with some silt; brown. M
Z |*= 4 Medium dense; non-plastic; moist; well graded; gravel, fine
[ [ § %DC to coarse, subround to round.
I | 2 5&“ MD
L L 5 P
o SR =
FoFs | O o aT
r r T e
& = x| EOH: 1.20m
I |
1.5
I | o
20 o
I I
F25 o
[ [ o
30
I [ w
F35
REMARKS
SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz
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Produced with Core-GS by Geroc

= RDCL

TEST PIT LOG

EXP02

SHEET 2 OF 8

CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM2000

PROJECT: 184250602 EASTING: 1934620.99

LOCATION: 139 Arataki Road NORTHING: 5602657.55
DATUM:

OFFICE: RDCL ELEVATION: -

ENGINEER: TB DIMENSIONS: m x m

STARTED:
FINISHED:

15/08/2018
15/08/2018

LOGGED BY: SD
CHECKED BY: TB
STATUS: Final data

DATE: 15/08/2018
DATE:

CONTRACTOR: RDCL

MACHINE TYPE & MODEL:

- z
> e}
2 %o
—_ z
E o ROCK / SOIL DESCRIPTION goll |9z TS ADDITIONAL REMARKS
xr | T 2EQElF | 2
Zlglula Falag 8 | @
o | —=| E |<0o =Z|Z2Z| < | o
W ol < |x2o oglowl J|0O
a|x | 2 |03 =0|0al O |a
| | = .3 TOPSOIL; dark brown.
3 * . \ Firm; moist; some roots and rootlets; non plastic.
[ [ S |* % FM
L L % W SILT, with some sand, with trace rootlets; brown.
L L § * xxx Firm; low plasticity; moist; sand, fine to medium.
L L2 T - - ]
05 9 5 <~ GRAVEL, with trace silt; brown. M
H H 2 5 Medium dense; non-plastic; moist; gravel, fine to medium,
L L 2 =<7\ subround.
3 |L=.a MD
r r € [@ S GRAVEL, with some silt; brown.
r r 2 1ox J Medium dense; non-plastic; moist; gravel, fine to coarse,
Lo L2 | © |22 subround.
10 F+ s
L EOH-4-46m
[ [ w
F1.5
I | o
20 o
[ [ w
F25 o
[ [ o
F30
I [ w
F35 [
REMARKS
SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz
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Produced with Core-GS by Geroc

= RDCL

TEST PIT LOG

EXP03

SHEET 3 OF 8
CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM2000 STARTED: 15/08/2018
PROJECT: 184250602 EASTING: 1934726.47 FINISHED: 15/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602670.76
DATUM: LOGGED BY: SD DATE: 15/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB DIMENSIONS: m x m STATUS: Final data
CONTRACTOR: RDCL MACHINE TYPE & MODEL:
-~ z
> e}
S ke
— z
£ o ROCK / SOIL DESCRIPTION walw | 9|2 SAMPLES ADDITIONAL REMARKS
= = SElBZl T | & TESTS
T — [ I PE2 = & ]
= c w | nel0n| ¢ | D
ol ElE <o 2Z1Z2Z| < | o
W ol < |x2o og|owl 3| 0O
a|x | 2 |03 =0|0a|l O | Ao
| ﬂ“'TSﬂ TOPSOIL; dark brown.
| | F u Firm; moist; trace rootlets, non plastic.
L L XX L SILT, with trace rootlets and sand; brown. FM
L L o Firm; low plasticity; moist; sand, fine.
0 * xx
F05 o x
r r - P& GRAVEL, with some sand; brown.
r r T o Medium dense; moist; well graded; gravel, fine to coarse,
L L I= = | subround; non plastic.
9 &
[ [ o [T A
F10 2 L e ]
' + ]
L L et
L L 3 5:) &
8 oS
I I 3 22,4 M
L L E =t
s F2 | € 1PaT
I N - =t
S o MD
| 3 o =g
o} L=
L | © j=yge
| | L
2 : GoC
F2.0 o =3
L L 9 &
L L TS
- G G
L L k= + ]
L=
r r T e
[to) z =
- F i e
= < ] EOH: 2.70m
[ [ o
F30
| I
F35 o
REMARKS
SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz



www.geroc.biz

Produced with Core-GS by Geroc

: RDCL TEST PIT LOG

TPO1

SHEET 4 OF 8
CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM2000 STARTED: 21/08/2018
PROJECT: 184250602 EASTING: 1934664.00 FINISHED: 21/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602635.00
DATUM: LOGGED BY: SD DATE: 21/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB DIMENSIONS: m x m STATUS: Final data
CONTRACTOR: RDCL MACHINE TYPE & MODEL:
- z
> e}
S ke
—_ z
£ o ROCK / SOIL DESCRIPTION walw | 9|2 SAMPLES ADDITIONAL REMARKS
= v |2 SEIDL '>_- |9 & TESTS
E|E| W |2 8323 3 |2
o |l €l E <o =ZZ|IZZ2| £ | o
W ol < |x2o oglowl J|0O
a|x | 2 |03 =0|0al O |a
| | 2 % TOPSOIL; dark brown.
kTS Firm: et i
| | | irm; moist; non plastic; some rootlets. FM
: Sandy SILT; brown. & |
05 0 Medium dense; non-plastic; moist; sand, fine to medium. —
05 <
: .| SAND, with trace gravel; brown.
1 Medium dense; moist; sand, medium; gravel, fine to
[ [ medium, subround to round; non plastic. MD
Lo 2 Silty sandy GRAVEL; brown. B
: ! Medium dense; non-plastic; moist; gravel, fine to coarse,
[ [ subround to round; sand, medium.
L SAND, with some silt; light brown.
| | Medium dense; non-plastic; moist; sand, fine to medium. —
Lys L i SAND, with some silt; greyish brown. M
L Medium dense; low plasticity; moist; sand, fine.
L Silty sandy GRAVEL, with trace cobbles; brown.
L L Iy g M Dense; non-plastic; moist; gravel, fine to coarse, subround
| | D-SC to round; sand, fine to medium; cobbles, subround to round.
2.0 b b 55
—20 m« >
b P 22
L L P
k= 2]
r r il
L L g 25
L} il
© = b
25 -« x| o ;
L L =~ Silty sandy GRAVEL, with some cobbles; brown.
i ‘33;.{: Dense; non-plastic; moist; gravel, subround to round; sand,
[ [ %Qﬁ medium to coarse; cobbles, subround to round.
. S
. | e &572] Silty sandy GRAVEL, with some cobbles.
30 [ “o 7 p . . . )
: | Dense; non-plastic; wet; gravel, fine to coarse, subround to
[ [ %Q; round; sand, medium to coarse; cobbles, subround to round. w
| &S
L - ;}Q
T P EET S ,
_ L@ &= Silty sandy GRAVEL, with some cobbles; brown. S
A ! Dense; non-plastic; saturated; gravel, fine to coarse,
[ [ subround to round; sand, medium to coarse; cobbles,
r [ subround to round.
L L \EOH: 3.50m
REMARKS
SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow

RDCL
8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand

Ph: +64 6 8771652 | Email: info@rdcl.co.nz
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Produced with Core-GS by Geroc

= RDCL

TEST PIT LOG

TPO2

SHEET 5 OF 8

CLIENT: Greenstone Land Developments Ltd
PROJECT: 184250602

LOCATION: 139 Arataki Road

OFFICE: RDCL
ENGINEER: TB

PROJECTION: NZTM2000
EASTING:  1934709.00
NORTHING: 5602642.00
DATUM:

ELEVATION: -
DIMENSIONS: m x m

STARTED: 21/08/2018
FINISHED: 21/08/2018

LOGGED BY: SD
CHECKED BY: TB
STATUS: Final data

DATE: 21/08/2018
DATE:

CONTRACTOR: RDCL

MACHINE TYPE & MODEL:

DEPTH (m)
RL (m)
WATER

ROCK / SOIL DESCRIPTION

MOISTURE
CONDITION
CONSISTENCY /
DENSITY
CLASSIFICATION
DCP BLOWS

SAMPLES
& TESTS

ADDITIONAL REMARKS

M

TOPSOIL; dark brown.

\| %| GRAPHIC
|+ |LOG

Firm; moist; non plastic; trace rootles.

-
=<

Sandy SILT, with trace rootlets; brown.
Medium dense; non-plastic; moist; sand, fine to medium.

SAND; greyish brown.

Medium dense; moist; sand, medium; non plastic.

Groundwater Not Encountered

i Silty sandy GRAVEL, with trace cobbles; brown.
Medium dense; non-plastic; moist; gravel, fine to coarse,
subround to round; cobbles, subround to round.

MD

greyish brown.

GRAVEL, with some clay and silt, with trace cobbles;

Medium dense; non-plastic; moist; gravel, fine to coarse,
\ subround to round; cobbles, subround to round.

round.

=

Silty sandy GRAVEL, with trace cobbles; brown. D
Dense; non-plastic; moist; gravel, fine to coarse, subround
to round; sand, medium to coarse; cobbles, subround to

round.

Silty sandy GRAVEL, with some cobbles; brown.
r r Dense; non-plastic; moist; gravel, fine to coarse, subround
3 3 to round; sand, medium to coarse; cobbles, subround to

LEOH: 3.10m

REMARKS

SYMBOLS

¥ Standing Water Level
<t Out flow
> In flow

RDCL

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand

Ph: +64 6 8771652 | Email: info@rdcl.co.nz
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Produced with Core-GS by Geroc

= RDCL

TEST PIT LOG

TPO3

SHEET 6 OF 8

CLIENT: Greenstone Land Developments Ltd
PROJECT: 184250602

LOCATION: 139 Arataki Road

OFFICE: RDCL
ENGINEER: TB

PROJECTION: NZTM2000
EASTING:  1934741.00
NORTHING: 5602596.00
DATUM:

ELEVATION: -
DIMENSIONS: m x m

STARTED: 21/08/2018
FINISHED: 21/08/2018

LOGGED BY: SD
CHECKED BY: TB
STATUS: Final data

DATE: 21/08/2018
DATE:

CONTRACTOR: RDCL

MACHINE TYPE & MODEL:

DEPTH (m)
RL (m)
WATER
LOG

ROCK / SOIL DESCRIPTION

MOISTURE
CONDITION
CONSISTENCY /
DENSITY
CLASSIFICATION
DCP BLOWS

SAMPLES
& TESTS

ADDITIONAL REMARKS

¥ TOPSOIL; dark brown.

_'%| GRAPHIC

‘
:

s

= o

Firm; moist; some rootlets; non plastic.

-
=<

Silty SAND; brown.

Medium dense; non-plastic; moist; sand, fine to medium.

Silty sandy GRAVEL; brown.

Medium dense; non-plastic; moist; gravel, fine to coarse,
subround to round; sand, medium to coarse.

MD

) 3-_ SAND, with some rootlets, with trace silt; brown.
Medium dense; non-plastic; moist.

Silty sandy GRAVEL; brown.

Groundwater Not Encountered

Medium dense; non-plastic; moist; gravel, fine to coarse,
subround to round; sand, medium to coarse.

:| SAND, with trace silt; brown.

Medium dense; non-plastic; moist; sand, medium. —

Silty sandy GRAVEL, with trace cobbles; brown.
Dense; non-plastic; moist; gravel, fine to coarse, subround
% to round; cobbles, subround to round. D

GRAVEL, with trace clay and sand; light grey. MD
Medium dense; non-plastic; moist; gravel, fine to coarse,
subround to round; sand, coarse.

Silty sandy GRAVEL, with some cobbles; brown.
Dense; non-plastic; moist; gravel, fine to coarse, subround
to round; cobbles, subround to round.

r r \EOH: 3.10m

REMARKS

SYMBOLS

¥ Standing Water Level
<t Out flow
> In flow

RDCL

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand

Ph: +64 6 8771652 | Email: info@rdcl.co.nz
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Produced with Core-GS by Geroc

= RDCL

TEST PIT LOG

TP04

SHEET 7 OF 8
CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM2000 STARTED: 21/08/2018
PROJECT: 184250602 EASTING: 1934692.00 FINISHED: 21/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602611.00
DATUM: LOGGED BY: SD DATE: 21/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB DIMENSIONS: m x m STATUS: Final data
CONTRACTOR: RDCL MACHINE TYPE & MODEL:
- z
> e}
S ke
—_ z
E o ROCK / SOIL DESCRIPTION goll |9z TS ADDITIONAL REMARKS
= x | T 2EQEl = | 2
Llel |z holog| @ |@
o |l €l E <o =ZZ|IZZ2| £ | o
W ol < |x2o oglowl J|0O
a|x | 2 |03 =0|0al O |a
| ﬂ“'TSﬂ TOPSOIL; dark brown.
| | F Firm; moist; some roots; non plastic.
L L Sandy SILT, with trace gravel; brown.
L L {1 Firm; non-plastic; moist; sand, medium to coarse; gravel,
© | fine, subround to round.
05 - < FM
| 4" TOPSOIL; dark brown.
| | Firm; moist; non plastic; some roots.
L L SILT, with some sand; brownish grey.
Lo L 2 Firm; low plasticity; moist; sand, fine.
L . Silty sandy GRAVEL; brown.
L L E Medium dense; non-plastic; moist; gravel, fine to coarse,
| | 2 subround to round.
= = i Lﬁ
I 1.5 I ~ g M
3
F ©
3
S - MD
F20 o
I [ w
25 o
r Mo GRAVEL, with trace clay and cobbles; greyish brown.
F30 Dense; non-plastic; moist; gravel, fine to coarse, subround D
to round; cobbles, subround to round.
r r Silty sandy GRAVEL, with some cobbles; brown.
k k Dense; non-plastic; moist; gravel, fine to coarse, subround
L L to round; cobbles, subround to round.
[t}
e }:Ost.mm
REMARKS
SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand
Ph: +64 6 8771652 | Email: info@rdcl.co.nz
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TEST PIT LOG

= RDCL

TPO5

SHEET 8 OF 8
CLIENT: Greenstone Land Developments Ltd PROJECTION: NZTM2000 STARTED: 21/08/2018
PROJECT: 184250602 EASTING: 1934694.00 FINISHED: 21/08/2018
LOCATION: 139 Arataki Road NORTHING: 5602570.00
DATUM: LOGGED BY: SD DATE: 21/08/2018
OFFICE: RDCL ELEVATION: - CHECKED BY: TB DATE:
ENGINEER: TB DIMENSIONS: m x m STATUS: Final data
CONTRACTOR: RDCL MACHINE TYPE & MODEL:
- z
> e}
S ke
—_ z
E o ROCK / SOIL DESCRIPTION goll |9z TS ADDITIONAL REMARKS
|| x|T SEloE| & | 3
|l E| Y| w229l ¢ | @
o |l €l E <o =ZZ|IZZ2| £ | o
W ol < |x2o oglowl J|0O
a|x | 2 |03 =0|0al O |a
| | ﬂ"il.s ¥ TOPSOIL; dark brown.
| | _: X Firm; moist; some rootlets; non plastic.
: : Sandy SILT, with trace gravel; brown. FM
05 0 1 Firm; non-plastic; moist; gravel, fine, subround to round.
Fo5 o ]
L Silty sandy GRAVEL; brown.
Medium dense; non-plastic; moist; gravel, fine to medium,
[ [ o subround; sand, medium to coarse.
1.0 -+
Ll -
o k5
I -
w | &
15 < 8 K - :
L L z | SAND, with some silt; brown. M
| % Medium dense; non-plastic; moist; sand, medium to coarse.
H |
L L ® MD
L L 3 Silty sandy GRAVEL; brown.
o o Medium dense; non-plastic; moist; gravel, fine to coarse,
(20 ~a subround to round.
I [ w
25 o
; 7 < GRAVEL, with trace clay and cobbles; grey.
3.0 @ . ; ) D
! Dense; non-plastic; moist; gravel, fine to coarse, subround
\to round; cobbles, subround to round.
: Silty sandy GRAVEL, with some cobbles; brown.
Dense; non-plastic; moist; gravel, fine to coarse, subround
[ [ o to round; cobbles, subround to round.
35
r r LOH: 3.10m
REMARKS
SYMBOLS
¥ Standing Water Level
<t Out flow
> In flow
RDCL

8/308 Queen St East, Hastings | PO Box 28057, Havelock North 4130 | New Zealand

Ph: +64 6 8771652 | Email: info@rdcl.co.nz
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Generated with Core-GS by Geroc

Location: 139 Arataki Road

" RDCL

Client: Greenstone Land Developments Ltd

Datum: -

Termination: 35 TIP RESISTAN

Job: 184250602
CONE PENETRATION TEST p— cPo1
Name: Arataki Road Subdivision Stage 1A Grid: NZTM North (m): 5602670.00

East (m): 1934734.00
Elevation (m): 20.00
Hole Depth (m): 1.90

RAW DATA SOIL BEHAVIOUR TYPE ESTIMATED PARAMETERS
Tip Friction Pore Dr Su
= Resistance Ratio Pressure ) SBT SBTn L. o Neo
ke] 9 © SBT Description (%) (kPa)
(MPa) (%) (kPa) "
Q (filtered)
(7]
2 8 8 9 |[raumvvonwo|o § 8 8 8 Nvow |avow 2 2 8 8 8888888| 2 & 8 ¢
I I I T S Y S B | I S | I N | I | I I I
Clays: clay to silty clay .
- Sand mixtures: silty sand to sandy silt
1 Silt mixtures: clayey silt & silty clay
| Sands: clean sands to silty sands
T Sands: clean sands to silty sands
| Sand mixtures: silty sand to sandy silt
] Sands: clean sands to silty sands
B Sand mixtures: silty sand to sandy silt
B Sands: clean sands to silty sands
EOH{1.9m

Soil Behaviour Type

n Undefined

Sensitive fine-
grained

|:| Clay - organic soil
3 Clays: clay to silty

(SBT) - Robertson et al. 1986
Sand mixtures: §ilty
sand to sandy silt
Sands: clean sands
to silty sands
Dense sand to
gravelly sand

Stiff sand to clayey

8

clay sand

Silt mixtures: clayey . .

silt & silty clay @ Stiff fine-grained
Notes & Limitations Remarks

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration
Testing for Geotechnical Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and should be

carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the applicability of any of the geotechnical soil Hole Depth (m): 1.90
and design parameters shown and does not assume any liability for any use of the results in any design or review. The user should be
fully aware of the techniques and limitations of any method used to derive data shown in this report. Sheet 1 of 8
Printed:  29/08/2018
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Generated with Core-GS by Geroc

Location: 139 Arataki Road

" RDCL

Client: Greenstone Land Developments Ltd

Datum: -

Termination: 35 TIP RESISTAN

Job: 184250602
CONE PENETRATION TEST — PT02
Name: Arataki Road Subdivision Stage 1A Grid: NZTM North (m): 5602746.00

East (m): 1934694.00
Elevation (m): 0.00
Hole Depth (m): 1.62

RAW DATA SOIL BEHAVIOUR TYPE ESTIMATED PARAMETERS
Tip Friction Pore Dr Su
= Resistance Ratio Pressure ) SBT SBTn L. o Neo
ke] 9 © SBT Description (%) (kPa)
(MPa) (%) (kPa) "
Q (filtered)
(7]
2 8 8 9 |[raumvvonwo|o § 8 8 8 Nvow |avow 2 2 8 8 8888888| 2 & 8 ¢
I I I T S S B | N I | I N | I | I I I
) "

Sand mixtures: silty sand to sandy silt
Silt mixtures: clayey silt & silty clay
Sand mixtures: silty sand to sandy silt
Sands: clean sands to silty sands
Sands: clean sands to silty sands
Sands: clean sands to silty sands

1

1
Sands: clean sands to silty sands
Dense sand to gravelly sand
EOH] 1.62m

Soil Behaviour Type

n Undefined

Sensitive fine-
grained

|:| Clay - organic soil
3 Clays: clay to silty

clay

Silt mixtures: clayey

silt & silty clay

(SBT) - Robertson et al. 1986
Sand mixtures: silty
sand to sandy silt

Sands: clean sands

to silty sands
Dense sand to
gravelly sand

n Stiff sand to clayey
sand

@ Stiff fine-grained

Notes & Limitations

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration
Testing for Geotechnical Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and should be

Remarks

carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the applicability of any of the geotechnical soil Hole Depth (m): 1.62
and design parameters shown and does not assume any liability for any use of the results in any design or review. The user should be
fully aware of the techniques and limitations of any method used to derive data shown in this report. Sheet 2 of 8
Printed:  29/08/2018
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Generated with Core-GS by Geroc

Location: 139 Arataki Road

" RDCL

Client: Greenstone Land Developments Ltd

Datum: -

Termination: 35 TIP RESISTAN

Job: 184250602
CONE PENETRATION TEST p— e
Name: Arataki Road Subdivision Stage 1A Grid: NZTM North (m): 5602696.00

East (m): 1934594.00
Elevation (m): 0.00
Hole Depth (m): 1.66

RAW DATA SOIL BEHAVIOUR TYPE ESTIMATED PARAMETERS
_ Tip Friction Pore Dr Su
= Resistance Ratio Pressure SBT SBTn i N
5 (I\IIIPa) (%I) (kpal; 2 SBT Description (%) (kPa) o
t?) (filtered)
o o o o = e 8 8 o o (=} [=} 0888888 o o o o
2 2 8 2 ~amsvoroo |0 § 8§ § 8§ Nvowo |aTowo & ¥§ 3 & 52288838 AL L
I I I Y S Y B | #\\\\\\\ I N | I | I I I
B 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
- Sands: clean sands to silty sands
EOH{1.66m Jon

Soil Behaviour Type

n Undefined

Sensitive fine-
grained

|:| Clay - organic soil
3 Clays: clay to silty

(SBT) - Robertson et al. 1986
Sand mixtures: §ilty
sand to sandy silt
Sands: clean sands
to silty sands
Dense sand to
gravelly sand

Stiff sand to clayey

8

clay sand

Silt mixtures: clayey . .

silt & silty clay @ Stiff fine-grained
Notes & Limitations Remarks

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration
Testing for Geotechnical Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and should be

carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the applicability of any of the geotechnical soil Hole Depth (m): 1.66
and design parameters shown and does not assume any liability for any use of the results in any design or review. The user should be
fully aware of the techniques and limitations of any method used to derive data shown in this report. Sheet 3 of 8
Printed:  29/08/2018
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Generated with Core-GS by Geroc

Location: 139 Arataki Road

" RDCL

Client: Greenstone Land Developments Ltd

Datum: -

Termination: 35 TIP RESISTAN

Job: 184250602
CONE PENETRATION TEST p— cPToa
Name: Arataki Road Subdivision Stage 1A Grid: NZTM North (m): 5602565.00

East (m): 1934669.00
Elevation (m): 0.00
Hole Depth (m): 1.98

SOIL BEHAVIOUR TYPE

ESTIMATED PARAMETERS

SBT

N v o w®

Dr
SBT
n SBT Description (%)
(filtered)

I 20
I 40
I 60

Su

N
(kPa) 60
o 0O O QO 9O 9
8 |Beoegggy | 2 ] 8 %
| | N Y | | | | |

RAW DATA
_ Tip Friction Pore
= Resistance Ratio Pressure o
k=) (MPa) (%) (kPa) 3
”n
o o o o (=3 (=3 [=3 i=3
- & b3 3 TANMOTOONO0OD o (C\>| g 8 8
T Y Y S
i
|
1
EOH;1.98m 2

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Soil Behaviour Type

n Undefined

Sensitive fine-
grained

|:| Clay - organic soil
3 Clays: clay to silty

clay

Silt mixtures: clayey

silt & silty clay

(SBT) - Robertson et al. 1986
Sand mixtures: silty
sand to sandy silt

Sands: clean sands

to silty sands
Dense sand to
gravelly sand

n Stiff sand to clayey
sand

@ Stiff fine-grained

Notes & Limitations

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration
Testing for Geotechnical Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and should be

Remarks

carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the applicability of any of the geotechnical soil Hole Depth (m): 1.98
and design parameters shown and does not assume any liability for any use of the results in any design or review. The user should be
fully aware of the techniques and limitations of any method used to derive data shown in this report. Sheet 4 of 8
Printed:  29/08/2018
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Generated with Core-GS by Geroc

Location: 139 Arataki Road

" RDCL

Client: Greenstone Land Developments Ltd

Datum: -

Termination: 35 TIP RESISTAN

Job: 184250602
CONE PENETRATION TEST p— P05
Name: Arataki Road Subdivision Stage 1A Grid: NZTM North (m): 5602621.00

East (m): 1934709.00
Elevation (m): 0.00
Hole Depth (m): 2.06

SOIL BEHAVIOUR TYPE

ESTIMATED PARAMETERS
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Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Sands: clean sands to silty sands

Dense sand to gravelly sand

Soil Behaviour Type

n Undefined

Sensitive fine-
grained

|:| Clay - organic soil
3 Clays: clay to silty

clay

Silt mixtures: clayey

silt & silty clay

(SBT) - Robertson et al. 1986
Sand mixtures: silty
sand to sandy silt

Sands: clean sands

to silty sands
Dense sand to
gravelly sand

n Stiff sand to clayey
sand

@ Stiff fine-grained

Notes & Limitations

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration
Testing for Geotechnical Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and should be

Remarks

carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the applicability of any of the geotechnical soil Hole Depth (m): 2.06
and design parameters shown and does not assume any liability for any use of the results in any design or review. The user should be
fully aware of the techniques and limitations of any method used to derive data shown in this report. Sheet 5 of 8
Printed:  29/08/2018
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Location: 139 Arataki Road

" RDCL

Client: Greenstone Land Developments Ltd

Datum: -

Termination: 35 TIP RESISTAN

Job: 184250602
CONE PENETRATION TEST p— P0G
Name: Arataki Road Subdivision Stage 1A Grid: NZTM North (m): 5602615.00

East (m): 1934769.00
Elevation (m): 0.00
Hole Depth (m): 1.84

RAW DATA SOIL BEHAVIOUR TYPE ESTIMATED PARAMETERS
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Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Sands: clean sands to silty sands

|
Sands: clean sands to silty sands
Sand mixtures: silty sand to sandy silt
1

Sands: clean sands to silty sands

Sands: clean sands to silty sands

Sands: clean sands to silty sands

EOH{1.84m

Soil Behaviour Type

n Undefined

Sensitive fine-
grained

|:| Clay - organic soil
3 Clays: clay to silty

clay

Silt mixtures: clayey

silt & silty clay

(SBT) - Robertson et al. 1986
Sand mixtures: silty
sand to sandy silt

Sands: clean sands

to silty sands
Dense sand to
gravelly sand

n Stiff sand to clayey
sand

@ Stiff fine-grained

Notes & Limitations

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration
Testing for Geotechnical Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and should be

Remarks

carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the applicability of any of the geotechnical soil Hole Depth (m): 1.84
and design parameters shown and does not assume any liability for any use of the results in any design or review. The user should be
fully aware of the techniques and limitations of any method used to derive data shown in this report. Sheet 6 of 8
Printed:  29/08/2018
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Job: 184250602
CONE PENETRATION TEST p— cPToT
Name: Arataki Road Subdivision Stage 1A Grid: NZTM North (m): 5602624.00

East (m): 1934636.00
Elevation (m): 0.00
Termination: 35 TIP RESISTAN Hole Depth (m): 1.80

Client: Greenstone Land Developments Ltd
Location: 139 Arataki Road

Datum: -

" RDCL

RAW DATA SOIL BEHAVIOUR TYPE ESTIMATED PARAMETERS
_ Tip Friction Pore Dr Su
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Soil Behaviour Type (SBT) - Robertson et al. 1986
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3 Clays: clay to silty n Stiff sand to clayey

clay sand
Silt mixtures: clayey . .
silt & silty clay @ Stiff fine-grained

Generated with Core-GS by Geroc

Notes & Limitations Remarks

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration

Testing for Geotechnical Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and should be
carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the applicability of any of the geotechnical soil Hole Depth (m): 1.80

and design parameters shown and does not assume any liability for any use of the results in any design or review. The user should be
fully aware of the techniques and limitations of any method used to derive data shown in this report. Sheet 7 of 8
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" RDCL

Client: Greenstone Land Developments Ltd

Datum: -

Termination: 35 TIP RESISTAN

Job: 184250602
CONE PENETRATION TEST p— P08
Name: Arataki Road Subdivision Stage 1A Grid: NZTM North (m): 5602687.00

East (m): 1934666.00
Elevation (m): 0.00
Hole Depth (m): 1.72

RAW DATA SOIL BEHAVIOUR TYPE ESTIMATED PARAMETERS
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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
EOH{1.72m T

Soil Behaviour Type

n Undefined

Sensitive fine-
grained

|:| Clay - organic soil
3 Clays: clay to silty

clay

Silt mixtures: clayey

silt & silty clay

(SBT) - Robertson et al. 1986
Sand mixtures: silty
sand to sandy silt

Sands: clean sands

to silty sands
Dense sand to
gravelly sand

n Stiff sand to clayey
sand

@ Stiff fine-grained

Notes & Limitations

Data shown on this report has been assessed to provide a basic interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P. K. Robertson and K.L. Cabal (2010), Guide to Cone Penetration
Testing for Geotechnical Engineering, 4th Edition. The interpretations are presented only as a guide for geotechnical use, and should be

Remarks

carefully reviewed by the user. Geroc Solutions Ltd do not warranty the correctness or the applicability of any of the geotechnical soil Hole Depth (m): 1.72
and design parameters shown and does not assume any liability for any use of the results in any design or review. The user should be
fully aware of the techniques and limitations of any method used to derive data shown in this report. Sheet 8 of 8
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SOUNDING DETAILS: CPT01

Sounding: 1
Machine: Geoprobe 54LT Water Level: -
Operator: TS Tip Resistance Initial: 7.6345
Cone Reference: 4447 Tip Resistance Final: -0.0278
Cone Area Ratio: 0.85 Local Friction Initial: 123.5
Cone Type: - Local Friction Final: 0.2
Date: 15/08/2018 Pore Pressure Initial: 238
Predrill: 0.00 Pore Pressure Final: -0.3
SOUNDING DETAILS: CPT02
Sounding: 1
Machine: Geoprobe 54LT Water Level: -
Operator: TS Tip Resistance Initial: 7.612
Cone Reference: 4447 Tip Resistance Final: -0.0077
Cone Area Ratio: 0.85 Local Friction Initial: 123.8
Cone Type: - Local Friction Final: -0.2
Date: 15/08/2018 Pore Pressure Initial: 238.5
Predrill: 0.00 Pore Pressure Final: -1
SOUNDING DETAILS: CPT03
Sounding: 2
Machine: Geoprobe 54LT Water Level: -
Operator: TS Tip Resistance Initial: 7.5931
Cone Reference: 4447 Tip Resistance Final: -0.0189
Cone Area Ratio: 0.85 Local Friction Initial: 124.1
Cone Type: - Local Friction Final: -0.5
Date: 15/08/2018 Pore Pressure Initial: 238.7
Predrill: 0.00 Pore Pressure Final: -1.8
SOUNDING DETAILS: CPT04
Sounding: 3
Machine: Geoprobe 54LT Water Level: -
Operator: TS Tip Resistance Initial: 7.6232
Cone Reference: 4447 Tip Resistance Final: -0.0023
Cone Area Ratio: 0.85 Local Friction Initial: 123.4
Cone Type: - Local Friction Final: 0.3
Date: 15/08/2018 Pore Pressure Initial: 235.3
Predrill: 0.00 Pore Pressure Final: 2.1
SOUNDING DETAILS: CPT05
Sounding: 4
Machine: Geoprobe 54LT Water Level: -
Operator: TS Tip Resistance Initial: 7.6232
Cone Reference: 4447 Tip Resistance Final: 0.0219
Cone Area Ratio: 0.85 Local Friction Initial: 123.7
Cone Type: - Local Friction Final: -0.3
Date: 15/08/2018 Pore Pressure Initial: 238.8
Predrill: 0.00 Pore Pressure Final: -1.7




SOUNDING DETAILS: CPT06

Sounding: 5
Machine: Geoprobe 54LT Water Level: -
Operator: TS Tip Resistance Initial: 7.6256
Cone Reference: 4447 Tip Resistance Final: -0.0036
Cone Area Ratio: 0.85 Local Friction Initial: 123.8
Cone Type: - Local Friction Final: 0.1
Date: 15/08/2018 Pore Pressure Initial: 260.6
Predrill: 0.00 Pore Pressure Final: -2
SOUNDING DETAILS: CPTO07
Sounding: 1
Machine: Geoprobe 54LT Water Level: -
Operator: TS Tip Resistance Initial: 7.6481
Cone Reference: 4447 Tip Resistance Final: -0.0515
Cone Area Ratio: 0.85 Local Friction Initial: 123.4
Cone Type: - Local Friction Final: 0.2
Date: 16/08/2018 Pore Pressure Initial: 238.4
Predrill: 0.00 Pore Pressure Final: -0.9
SOUNDING DETAILS: CPT08
Sounding: 1
Machine: Geoprobe 54LT Water Level: -
Operator: TS Tip Resistance Initial: 7.6463
Cone Reference: 4447 Tip Resistance Final: 0.0148
Cone Area Ratio: 0.85 Local Friction Initial: 123.4
Cone Type: - Local Friction Final: 0
Date: 16/08/2018 Pore Pressure Initial: 238.9
Predrill: 0.00 Pore Pressure Final: -1.2




Greenstone Land Developments Ltd 30 August 2018
Geotechnical Investigation at Arataki Road Subdivision Stage 1A & 1B

APPENDIX C

TEST PIT BASED LIQUEFACTION ASSESSMENT

S RDCL

R-184250602-01
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Project Title:  Liquifaction Assessment Resource Development Consultants

Client: Greenstone land Developments Ltd Ltd

Address: Havelock North Geotechnical Engineers
. Hawke's Bay

Job Code: 184250602 www.rdcl.co.nz

PGA max : 0.11

M=7.5

Water Level : 1.5 m
Analysis Method : Japan' Bridge Code
MSF Method : Seed & Idriss (1982)

MSF = 1
Minimum Required Factor of Safety : 1.0
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Project Title:  Liquifaction Assessment Resource Development Consultants

Client: Greenstone land Developments Ltd Ltd

Address: Havelock North Geotechnical Engineers
. Hawke's Bay

Job Code: 184250602 www.rdcl.co.nz

... Notes:

Sv : Total overburden stress  S'v : Effective overburden stress

Cn : SPT correction factor  Ks : K(sigma) due to the effect of overburden stress
CRR: Cyclic Resistance Ratio = CSR : Cyclic Stress Ratio

LDI : Lateral Displacement Index St : Post-liquefaction settlement of the site
Sr : Post-liquefaction residual strength

... Total estimated post-liquefaction movements:
Lateral Displacement =0 m
Site Settlement =0 m
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3.5 | 71.98 | 49.4 20 35 1.62 | 47.3 1 0.5 | 0.101 | 4.96 0 0 0 0.35 | 0.35
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PGA max :0.44

M=7.5

Water Level : 1.5 m
Analysis Method : Japan' Bridge Code
MSF Method : Seed & Idriss (1982)

MSF = 1
Minimum Required Factor of Safety : 1.0
Depth (m) SPT - -~ :\3
0.3 1 E E T | = vt
08 : g | 2|z |E| £
0.8 10 g z g | g S
1 12 Z 2 2 Q g
1.4 12 a iT
2.5 35 0.3 16 0.3 | 100 60
2.8 35 0.3 18 0.6 | 100 40
3.5 35 0.2 18 0.8 80 5
0.2 20 1 75 15
0.4 20 1.4 | 100 10
2.1 22 3.5 20 15

PEYSANJ Geotechnical Software (v 5.0.2016.1010) Printed On 27/08/2018 at 17:29:56.0104741
Licensed to : RDCL



Project Title:  Liquifaction Assessment Resource Development Consultants

Client: Greenstone land Developments Ltd Ltd
Address: Havelock North Geotechnical Engineers
Job Code: 184250602 Hawke's Bay

www.rdcl.co.nz

PEYSANJ Geotechnical Software (v 5.0.2016.1010) Printed On 27/08/2018 at 17:29:56.0104741
Licensed to : RDCL
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... Notes:

Sv : Total overburden stress  S'v : Effective overburden stress

Cn : SPT correction factor  Ks : K(sigma) due to the effect of overburden stress
CRR: Cyclic Resistance Ratio = CSR : Cyclic Stress Ratio

LDI : Lateral Displacement Index St : Post-liquefaction settlement of the site
Sr : Post-liquefaction residual strength

... Total estimated post-liquefaction movements:
Lateral Displacement =0.03 m
Site Settlement =0 m
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RDCL

\9—4 Geotechnical Specialists
V 8/308 Queen St, Hastings

http://www.rdcl.co.nz

LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPT01_SLS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 1.50 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.11 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance FricionRatio SBTn Plot CRR plot FS Plot
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CLig v.2.1.6.7 - CPT Liquefaction Assessment Software - Report created on: 28-Aug-18, 11:34:07 AM 1

Project file: S:\Projects\184250602_Arataki Rd Subdivision Project_Greenstone land Developments\06 Assessment\184250602_CLiqg.clq



This software is licensed to: Cameron Wylie

CPT name: CPTO1_SLS

Morm. cone resistance

Noem . frictionr atio

CPT basic interpretation plots (normaliz

Nom . pare pressure ratio SBTn Plot
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 1.50 m Fill weight: N/A SBTh legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: ~ No 9
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only 2. Organic material
Peak ground acceleration: ~ 0.11 Use fill: No Limit depth applied: No . - 18 )
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A . 3. Clay to silty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

[[] 7- Gravely sand to sand
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This software is licensed to: Cameron Wylie CPT name: CPTO1_SLS

Liquefaction analysis overall plot
VYertical setlements Lateral displacements

CRR plot FSPlot
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CRR &CSR Factor of safety Liguefartion potertial Settlerrent: (o) Cisplacerment (o)

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

Analysis method: NCEER (1998) Depth to water table (erthq.): 1.50 m Fill weight: N/A Almost certain it will liquefy [l Very high risk
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No Very likely to liquefy D High risk

Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes Liquefaction and no lig. are equally likel )
Earthquake magnitude M,:  7.50 Unit weight calculation: Based on SBT  Clay like behavior applied: ~ Sands only 0 q. i e qually fikely [ Low risk
Peak ground acceleration: 0.11 Use fill: No Limit depth applied: No . Unlike to liquefy

Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPT02_SLS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthg.): 1.50 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.11 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRR plot FSPot
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0.1 i Morrnalized friction ratio (V)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 MO I—“:F-'E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
0 e R AT i CREN T T Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 80 100 120 14‘:' 15':' 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie CPT name: CPT02_SLS

CPT basic interpretation plots (normaliz

MNorm. cone resistance Noem . frictionr atio Nom . pore pressure ratio SBTn Plot MNorm . Soil Behaviowr Type
]
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It Fr (%a) Bq I (Robertson 1990) BTh (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 1.50 m Fill weight: N/A SBTh legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: ~ No 9
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
Earthquake magnitude M,,:  7.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only 2. Organic material £ 5ilty sand to sandy silt 8. Very stiff sand to
Peak ground acceleration: ~ 0.11 Use fill: No Limit depth applied: No E 2 o0rg ) 0 > sity ) Y | o ,A,r,yu,:J )
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A [l 3. Clay tosilty clay [C] 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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This software is licensed to: Cameron Wylie CPT name: CPT02_SLS

Liquefaction analysis overall plot

CRR plot FS Plot LPI VYertical setlements Lateral displacements
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CRR &SR Factor of safety Liquefaction potertial Settlerrent (o) Cisplacerment (o)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.50 m Fill weight: N/A B Amost certain it will liquefy [l Very high risk
Fir]es correction method: NCEEdR (1?98) I ?VeratgeﬁreSLlllts.intervaI: g 6 lransitli_orgj detect. applied: $0 . Very likely to liquefy |:| High risk
E:ﬁ;?ﬁgﬁzsrtﬁagnnude M,: gaSS(? onevane Lj:nti:tuwgigr:/ta cL:Iet;uIation: B:ased on SBT CTa?lF)IiF:(f b.ehavior applied: Sgids only D qulf'efadl(_m and no lig. are equally likely I:l Low risk
Peak ground acceleration: ~ 0.11 Use fill: No Limit depth applied: No [ Uniike to liquefy
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPT03_SLS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior

Fines correction method: NCEER (1998) G.W.T. (earthg.): 1.50 m Fill height: N/A applied: Sands only

Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No

Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A

Peak ground acceleration: ~ 0.11 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRR plot FSPot
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:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Lil:l.,E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T geometry
0 R R T T TR T PP S T 2 P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 a0 100 120 140 160 120 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPTO3_SLS

Morm. cone resistance

Noem . frictionr atio

CPT basic interpretation plots (normaliz

Nom . pare pressure ratio SBTn Plot

MNorm . Soil Behaviowr Type
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.50 m Fill weight: ) N/A SBTn legend
e o e et on T Tt 360 e
: : . e :
s e Ut et clcuors s on SBT - oy Ik bhodor sl kot [ 2. orgaric moers
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A . 3. Clay to silty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

[[] 7- Gravely sand to sand

CLiq v.2.1.6.7 - CPT Liquefaction Assessment Software - Report created on: 28-Aug-18, 11:34:08 AM
Project file: S:\Projects\184250602_Arataki Rd Subdivision Project_Greenstone land Developments\06 Assessment\184250602_CLig.clq



This software is licensed to: Cameron Wylie CPT name: CPT03_SLS

Liquefaction analysis overall plot

CRR plot FS Plot LPI VYertical setlements Lateral displacements
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CRR &CSR Factor of safety Liguefartion potertial Settlerrent: (o) Cisplacerment (o)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.50 m Fill weight: N/A B Amost certain it will liquefy [l Very high risk
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied:  No . Very likely to liquefy D High risk
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes Liquefaction and no lig. are equally likel )
Earthquake magnitude M, 7.50 Unit weight calculation: Based on SBT  Clay like behavior applied: ~ Sands only O v _ g are equally tikely [ towrisk
Peak ground acceleration: 0.11 Use fill: No Limit depth applied: No . Unlike to liquefy
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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LIQUEFACTION ANALYSIS REPORT

Location : Arataki Road Subdivision

Project title : Geotechnical Investigation
CPT file : CPT04_SLS
Input parameters and analysis data
Analysis method:

Fines correction method:

Points to test:
Earthquake magnitude M,: 7.50
Peak ground acceleration: ~ 0.11

NCEER (1998)

Corne resistance

NCEER (1998)
Based on Ic value

G.W.T. (in-situ):
G.W.T. (earthq.):

FricionRatio

Average results interval: 3
Ic cut-off value:
Unit weight calculation:

1.50 m Use fill: No Clay like behavior
1.50 m Fill height: N/A applied: Sands only
Fill weight: N/A Limit depth applied: No
2.60 Trans. detect. applied: No Limit depth: N/A
Based on SBT K, applied: Yes MSF method: Method based
SBTn Plot CRR plot FS Plot
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:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Lil:l.,E fﬂl: tion Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T geometry
0 L. L L T AR R [T E s LR SR S I P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 a0 100 120 140 160 120 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPT04_SLS

Morm. cone resistance
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,,:  7.50

Peak ground acceleration: 0.11

Depth to water table (insitu): 1.50 m

Noem . frictionr atio

CPT basic interpretation plots (normaliz
SBTn Plot

Nom . pare pressure ratio

MNorm . Soil Behaviowr Type

Silty = and =zandy: zilt

| 2. =il |
iy S Sty clany

iy aldm_dlldy it

Sand & =ity sand

Sand & =ity 2and

4 7% VU5 agr iz s s
SBTh (Robertson 1990)

0,05 \ 005 0.5
0.1 5 0.1 o1
.18 .15 0.5
0.z \\ 0.z 0.z
0,25 \ 025 0,25
0.z ¥, 0.z 0.z
0.2s / 035 0.5
0.4 # 0.4 0.4
0,45 045 045
nE 05 05
.55 0.5E 0.5g
0k \ 0.k 0k
06 0EE 0.kS
07 jf 0.7 07
0,75 0.7 075
n.e ..![ n.a n.a
0.8 | 0.4 045
0.3 — 04 — 04
0,95 ‘l £ pas E pas
1 | = 1 = 1
105 o 105 o 105
1.1 ‘I," 2oy 2oy
1.15 | 115 1.15
1.2 \ 1.2 1.2
125 125 1.25
1.2 / 1.3 1.3
135 135 138
1.4 1.4 1.4
145 145 145
15 15 15
1.55 155 155
1k 1k 1k
158 155 155
1.7 1.7 1.7
1.75 175 178
1.2 12 12
185 1.8 188
1.9 14 14
195 1.5 195
] z 4 3 ] 10 02 0 02 04 06 08 1 1 z E:
Fr (2%) Bg Ic (Robertson 1990)
Depth to water table (erthg.): 1.50 m Fill weight: N/A
Average results interval: 3 Transition detect. applied:  No SBTn legend
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only 2. Organi ;
! . Organic material
Use fill: No Limit depth applied: No . 9 )
Fill height: N/A Limit depth: N/A B 3. Clay to silty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

[[] 7- Gravely sand to sand
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This software is licensed to: Cameron Wylie

CPT name: CPT04_SLS

CRR plot

0.2
0,25

0.z
0,35
0.4
0,45
0.5
0.55

0.k

[ B

0.7

0,75
0.+
0.25

= 0,95

b

1.55

Dudrg eathg

1.75

1.55
1.9 4
1.95

Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude M,,:  7.50
Peak ground acceleration: 0.11

Depth to water table (insitu): 1.50 m

H 1
0.z 0.4

CRR & CSR

NCEER (1998)
NCEER (1998)
Based on Ic value

FSPlot

1

Factor of safety

Depth to water table (erthg.): 1.50 m
Average results interval:
Ic cut-off value:

Unit weight calculation:

Liquefaction analysis

LPI

] 5 10 15 20
Liguefartion potertial

Fill weight: N/A

Transition detect. applied:  No

K, applied: Yes

Clay like behavior applied: ~ Sands only

Limit depth applied: No

Limit depth: N/A

overall plot

VYertical setlements

0.05

025 A

I E—

0.6

0.BE -
0.7 e

0,75

= 0,95

1.25

1.35

1.4

15

1.EE

1.7 1
1,75 4

1.2

1.95

Settlerrent: (o)

F.S. color scheme

|:| Liquefaction and no lig. are equally likely

[ Almost certain it will not liquefy

Almost certain it will liquefy
Very likely to liquefy

Unlike to liquefy

Lateral displacements

= 0495

1:?5 T

1,85 4
1-9 T

1,95

Cisplacerment (o)

LPI color scheme
[l Very high risk
[] High risk

[] ‘Low risk
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RDCL

\9—4 Geotechnical Specialists
V 8/308 Queen St, Hastings

http://www.rdcl.co.nz

LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPT05_SLS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior

Fines correction method: NCEER (1998) G.W.T. (earthg.): 1.50 m Fill height: N/A applied: Sands only

Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No

Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A

Peak ground acceleration: ~ 0.11 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance FricionRatio SBTn Plot CRR plot FS Plot

- /"'\._...—u..____,_,-t_‘_.r\-f'

0.1 0.1 \ 0.1 0.1
0.2 0.2 N, 0.2 0.2
0.2 0.2 2 0.z 0.2
0.4 0.4 0.4 0.4
0.5 \ 05 i 0.5 0.5
0.6 06 0k 0.6
.7 \I oz oz o7
0.8 } 0.8 0.8 0.8
EU.‘B { 0.4 04 0.4
i= l. 1 1 1
E‘i.i \) 1.1 11 1.1
1.2 1 1.2 1.2 1.2
1.2 i 1.2 12 1.2
1.4 \} 1.4 1.4 1.4
w

15 ( 15 15 L5 Cnxing eartha.
1.6 \\ 16 16 1.6
1.7 / 1.7 17 1.7
1.8 { 1.4 148 1.2

|
1.4 14 114 114
2 \1\ 2 ||I‘I 2 2
1 2 E] 4

20 1] 2 4 E 2 10 0 0.2 0.4 0.k 0 05 1 1.5 2
gt (MPa) Rf ™a) It (Robertson 19200 CRR & CSR Factor of safety
M, =72, sigma’'=1 atm base curve Summary of liquefaction potential
0.2 N N . N N N N . . 1,|:||:|E| 1 1 [ R | 1 1 ||||||-
Liquefaction
0.7 I 2
] Py
] / B m
] - =
] o g
0.6 ] E 100
* 5
=] i =
] ]
=" / :
e 4
o ¢ / 2
'_
0 ] [n R
e e [
i ] s
b ] / i 10
F h ]
in ] / o
ooz E
= i / i =
7] =
] ]
0.2 // i
_ / [ 1
] B 0.1 1 in
0.1 i Mormalized friction ratio (2%)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Lil:l.,E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T geometry
0 R R T T TR T PP S T 2 P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 a0 100 120 140 160 120 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPTO5_SLS

Morm. cone resistance
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,,:  7.50

Peak ground acceleration: 0.11

Depth to water table (insitu): 1.50 m

Noem . frictionr atio

CPT basic interpretation plots (normaliz
SBTn Plot

Nom . pare pressure ratio

Denth (m)

MNorm . Soil Behaviowr Type

Saind =ity sand

Silty = and =sandy: zilt

Clay & zitty alay

Silty = and & =sandy zilt

Sand & =ity sand

Sand

Sand & zitty 2and

Sand & sitty sand

Sand

R R e
SBTh (Robertson 1990)

0,05 0.05 0.05
1.1 "‘\ 0.1 0.1
0,15 0.15 0.5
0.2 \ 0.2 0.z
0.25 0.25 0.25
0.z ¥ 0.2 0.z
0,25 0,25 025
0.4 0.4 0.4
0.6 f 045 045
0.k 0.k 0k
0,55 0.55 0.55
0.6 0.6 0.6
0.EE 0.EE 0.EE
0.7 0.7 or
075 0% 0.re
0.8 0.8 0.8
0.85 0.85 0.85
0.9 \Ill. 0.4 0.9
D.‘B? 1 E D.‘Bf E EI.‘EIf
105 ,’f £ 105 £ 105
1.1 1"|. § 1.1 §- 1.1
1.15 1.15 1.15
1.2 } 1.z 1.z
1.28 1.25 1.28
1.z i'-.. 1.z 1.z
1.35 1.35 1.35
1.4 ;r} 1.4 1.4
1.45 \ 1.45 1.45
1.5 } 15 15
185 ( 1E5E 155
1.6 f 1.6 1.6
1,65 1.65 1.65
1.7 “I 1.7 1.7
1.7% i 1.7% 1.7%
1.2 ." 1.2 1.2
1.55 I 1.35 1.55
1.9 ., 14 14
1,95 l 1.45 1.495
2 2 2
2,05 ". : 2051 S e 2.8
1] 2 4 [ g 10 2 0 02 04 06 05 1 1 2 3
Fr (2%) Bg Ic (Robertson 1990)
Depth to water table (erthg.): 1.50 m Fill weight: N/A
Average results interval: 3 Transition detect. applied: ~ No SBTn legend
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only 2. Organi ;
’ . Organic material
Use fill: No Limit depth applied: No . 9 )
Fill height: N/A Limit depth: N/A B 3. Clay to silty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

[[] 7- Gravely sand to sand
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This software is licensed to: Cameron Wylie

CPT name: CPTO5_SLS

CRR plot

0.05
0.1
0.15
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0.2
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1.65
1.7
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1.95
2
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Curirg eartthg
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T T
0.4 0.6

Input parameters and analysis data

Analysis method:

Fines correction method:

Points to test:

Earthquake magnitude M,:
Peak ground acceleration:
Depth to water table (insitu): 1.50 m

NCEER (1998)
NCEER (1998)
Based on Ic value
7.50

0.11

FSPlot

i} 0.5 1 15 2

Factor of safety

Depth to water table (erthg.): 1.50 m

Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A

LPI

Liquefaction analysis

Fill weight:

g
Liguefact

10

Transition detect. applied:

K, applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

15 20

o potential

N/A

No

Yes

Sands only
No

N/A

overall plot

VYertical setlements Lateral displacements
.05 0,05
0.1 0.1
0.15 0,15
0.2 0.2
0,25 0,25
0.3 0.3
0,25 0,35 -
0.4 1 0.4 1
01,45 - 01,45
0.5 - % 0.5
1,55 01,55
0.6 0.6
0,65 01,65
0.7 0.7
0,75 01,75
0.3 0.3
0,45 0,35
0.9 0.9
E 0 ai . & E M? .
E 105 = 105 4
§ 1.1 § 1.1
1,15 - 1,15 -
1.2 1.2
1,25 1,25
1.3 1.3
1,35 1,35
1.4 1.4
1,45 1,45 -
1.5 1.5
1,55 - 1,55
1.6 1.6
1,55 1,65
1.7 1.7
1,75 1,75
1.8 1.8
1,45 1,35
1.9 1.9
1,495 - 1,95 -
2 2
2,005 215
0 0
Settlerrent: (o) Cisplacerment (o)

F.S. color scheme

Bl Amost certain it will liquefy

[ Very likely to liquefy

|:| Liquefaction and no lig. are equally likely
[ Unlike to liquefy

[ Almost certain it will not liquefy

LPI color scheme

[l Very high risk
[] High risk
[] ‘Low risk
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RDCL

\9—4 Geotechnical Specialists
V 8/308 Queen St, Hastings

http://www.rdcl.co.nz

LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPT06_SLS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 1.50 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.11 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance FricionRatio SBTn Plot CRR plot FS Plot
0.1 \‘ 0.1 '\\ 0.1
0.2 02 \) 0.z
0.3 0.3 0.3
0.4 \ 0.4 (/ 0.4
0.5 05 0.5
0.6 0.5 0.5
0.7 or on.r
—. 0.8 0.2 } 0.8
E \
'-%_ 0.9 ,’ 0.9 .) 0.9
o o \ 1 r 1
1.1 ) 1.1 k 1.1
1.2 \l 1.2 ‘ 1.2
1.3 ]\ 1.3 r. 1.3
1.4 I 1.4 1.4
b
hi3 \ b3 k3 Duting eattha,
1.6 \"‘--.\\ 16 1.6
1.7 \ 1.7 1.7
1.8 ! 1.4 1.8
20 1] 2 4 3 g 10 1 2 3 4 i} 0.z 0.4 0.5 i} 0.5 1 1.5 2
gt (MPa) Rf ™a) It (Robertson 19200 CRR & CSR Factor of safety
M, =72, sigma’'=1 atm base curve Summary of liquefaction potential
0.2 N N . N N N N . . 1,000 1 1 [ R | 1 1 ||||||-
Liquefaction
0.7 [ &
Py
/ L &
- i
E 5
& / = 100
o °
5= ] - m
o ]
=" / :
T i
o / 3
'_
o ]
0.4 &
w ]
3" / S
=) : =
in 4 / o
ooz E
= 1 / i 3
) ] / =
0.2 / I
] / F 1
] o 0.1 1 10
0.1 i Morrnalized friction ratio (V)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 MO Lil:l.,E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
0 e T R F L T T L R Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPT06_SLS

Morm. cone resistance

Noem . frictionr atio

CPT basic interpretation plots (normaliz

Nom . pare pressure ratio SBTn Plot

MNorm . Soil Behaviowr Type

Saind& ity sand
Sitty = and &=andy zilt

Clay & sitty clay

Silty = and & =andy zilt

Sand & =ity sand

B A0 a2 44118
SBTh (Robertson 1990)

0,05 ™ 0,08 0.05
0.1 :} 01 l‘\ 0.1
0,15 0,15 b 0.15
0.z ff 0.z \\‘ 0.2
0,25 0,25 0.25
0.3 1—." 0.z ; 0.3
0,35 o 0,35 / 035
0.4 '-_\\ 0.4 7 0.4
0,45 % 0,45 0.45
0.5 0.5 0.5
0,55 0,55 055
0.6 \]k 0.k 0.k
0,65 0,65 0.65
.7 { 0.7 0.7
0.75 0754 075
0.3 Ij 0.g I.j 0.2
E 0,85 ’, é 0,85 \ E 085
0.9 0.9 0.9
£ £ / £
0,95 0,95 095
o iy { i
] 1 '.L [} 1 ) 1
1.05 1.05 1.05
1.1 \I 1.1 1.1
1,15 1,15 1.15
12 i 121y 12
1.25 l 1.25 1.25
1.2 --..1 1.3 r} 1.2
1,35 \_‘\ 1,35 1,35
1.4 1.4 1.4
1,45 1,45 1.45
1.5 1t 15
1,55 1,55 1,55
1.6 16 1.6
1,65 1,65 1,65
1.7 1.7 1.7
1,75 1,75 1.75
1.4 1.8 1.8
1] g0 juli} 150 200 ] 2 4 E ] in 2 0 02 04 06 08 1 1 2 3
it Fr (2%) Bg Ic (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 1.50 m Fill weight: N/A SBTn | d
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: ~ No n legen
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only ; :
Peak ground accelerationv:v 0.11 Use fill: No Limit depth applied: No . 2. Organic r-naterlal
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A . 3. Clay to silty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to

[C] 6. Clean sand to silty sand [_] él.AVéryAétif? fine grained

[[] 7- Gravely sand to sand
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This software is licensed to: Cameron Wylie

CPT name: CPT06_SLS

.05 e

CRR plot
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w

Curing eatthg

L b
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CRR & CSR

Input parameters and analysis data

Analysis method:

Fines correction method:

Points to test:

NCEER (1998)
NCEER (1998)
Based on Ic value

Earthquake magnitude M,,:  7.50
Peak ground acceleration: 0.11
Depth to water table (insitu): 1.50 m

0 0.5 1 15 2

FSPlot

Factor of safety

Depth to water table (erthg.): 1.50 m
Average results interval: 3

Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

2.60

Based on SBT
No

N/A

Liquefaction analysis
LPI

] 5 10 15 20
Liguefartion potertial

Fill weight: N/A

Transition detect. applied:  No

K, applied: Yes

Clay like behavior applied: ~ Sands only

Limit depth applied: No

Limit depth: N/A

overall plot

VYertical setlements Lateral displacements

0.1 ¥ 0.1
0.2 1 0.2
0.25 0,25
0.3 0.3
0.5 0,35

0.4 1 $ 0.4 1
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1.4 1.4
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1.55 T 1.55
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1.3 3 1.3

0 0
Settlerrent: (o) Cisplacerment (o)

F.S. color scheme

|
|
O
|
=

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liquefy

LPI color scheme
[l Very high risk
[] High risk

[] ‘Low risk
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RDCL

\9—4 Geotechnical Specialists
V 8/308 Queen St, Hastings

http://www.rdcl.co.nz

LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPTO1_ULS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 1.50 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance FricionRatio SBTn Plot CRR plot FS Plot
0.1 0.1 0.1 0.1
0.z j 0.z \ 0.z 0.2
0.3 0.3 ] 0.3 0.3
0.4 \\ 0.4 ( 0.4 0.4
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o7 ( [ I. [ 0.z
0.8 ) 0.g \ 0.8 0.8
Eus }. 0.3 ,‘l 09 0.3
E- 1 ( 1 / 1 1
1.1 I., 1.1 \I 1.1 1.1
1.2 1 1.2 { 1.2 1.2
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1.8 1.8 f 18 1.8 .ll
1.9 \q 13 13 19
i} 20 < 1] 2 4 3 g 10 1 2 3 4 i} 0.z 0.4 0.5 i} 0.5 1 1.5 2
gt (MPa) Rf ™a) It (Robertson 19200 CRR & CSR Factor of safety
M, =72, sigma’'=1 atm base curve Summary of liquefaction potential
0.2 N N . N N N N . . 1,000 1 1 [ R | 1 1 ||||||-
Liquefaction
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1 Py
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w ]
g / S
= i
in 4 / o
ooz E
= 1 / i 3
) ] / =
0.2 / I
] / F 1
] o 0.1 1 10
0.1 i Morrnalized friction ratio (V)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 MO Lil:l.,E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
0 e T R F L T T L R Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPTO1_ULS

Morm. cone resistance

Noem . frictionr atio

CPT basic interpretation plots (normaliz

Nom . pare pressure ratio SBTn Plot
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 1.50 m Fill weight: N/A SBTh legend
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: ~ No 9
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only 2. Organic material
Peak ground acceleration: ~ 0.44 Use fill: No Limit depth applied: No . - 18 )
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A . 3. Clay to silty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

[[] 7- Gravely sand to sand
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This software is licensed to: Cameron Wylie

CPT name: CPTO1_ULS
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Input parameters and analysis data

Analysis method:

Fines correction method:

Points to test:

Earthquake magnitude M,:
Peak ground acceleration:
Depth to water table (insitu): 1.50 m

NCEER (1998)
NCEER (1998)
Based on Ic value
7.50

0.44

] 0.5
Factor of safety

FSPlot
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15 2

Depth to water table (erthg.): 1.50 m
Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

3
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Liquefaction analysis
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Transition detect. applied:

K, applied:
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LPI color scheme

[l Very high risk
[] High risk
[] ‘Low risk

CLiq v.2.1.6.7 - CPT Liquefaction Assessment Software - Report created on: 28-Aug-18, 11:34:13 AM
Project file: S:\Projects\184250602_Arataki Rd Subdivision Project_Greenstone land Developments\06 Assessment\184250602_CLig.clq

21



RDCL

\9—4 Geotechnical Specialists
8/308 Queen St, Hastings

http://www.rdcl.co.nz

LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPT02_ULS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthg.): 1.50 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRE plot FSPot
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M —71/ ) S|gma =1 atm base curve Summary of liquefaction potential
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0.1 i Morrnalized friction ratio (V)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 MO I—“:F-'E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
0 e R AT i CREN T T Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 80 100 120 14‘:' 15':' 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPT02_ULS

Morm. cone resistance

CPT basic interpretation plots (normaliz

Noem . frictionr atio

Nom . pare pressure ratio
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 1.50 m Fill weight: N/A
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: ~ No
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.44 Use fill: No Limit depth applied: No
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A

SBTn Plot MNorm . Soil Behaviowr Type

Sand & =ity sand
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E s
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85

Sand & =ity sand

Sand & zilty 2and
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SBTh (Robertson 1990)

12 14 16 18

z 3
Ic (Robertson 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4.' Clayey silt to silty [[] 7- Gravely sand to sand
. 2. Organic material . 5. Silty sand to sandy silt . 8AVery§t|ff sand to

[l 3. Clay tosilty clay [C] 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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This software is licensed to: Cameron Wylie

CPT name: CPT02_ULS
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CRR & CSR

Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,,:  7.50

Peak ground acceleration: 0.44

Depth to water table (insitu): 1.50 m

FSPlot
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Depth to water table (erthg.): 1.50 m

Factor of safety

Average results interval: 3

Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:
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Liguefartion potertial

Fill weight: N/A
Transition detect. applied:  No

K, applied: Yes

Clay like behavior applied: ~ Sands only
Limit depth applied: No

Limit depth: N/A

Liquefaction analysis overall plot
Vertical setlements

0,05

o1

0.2

0.25

0.z

0,35
)

0.45

05

[T R
0.5 -

[

E 075

0.3

o 0.58
(1

0.4

1.05
1.1+

1.15

1.2
1.25

1.3

125

14

1.45

15
1.55

0

Settlerrent: (o)

F.S. color scheme

|
|
O
|
=

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Lateral displacements

0E
065

0.7

E 075

0.8

i oss
O

0.4

1.05

0
Cisplacerment (o)

LPI color scheme
[l Very high risk
[] High risk

[] ‘Low risk

CLiq v.2.1.6.7 - CPT Liquefaction Assessment Software - Report created on: 28-Aug-18, 11:34:14 AM
Project file: S:\Projects\184250602_Arataki Rd Subdivision Project_Greenstone land Developments\06 Assessment\184250602_CLig.clq

24



RDCL

\9—4 Geotechnical Specialists
V 8/308 Queen St, Hastings

http://www.rdcl.co.nz

LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPTO3_ULS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior

Fines correction method: NCEER (1998) G.W.T. (earthg.): 1.50 m Fill height: N/A applied: Sands only

Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No

Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A

Peak ground acceleration: ~ 0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRE plot FSPot
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0.1 i Mormalized friction ratio (2%)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Lil:l.,E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T geometry
0 R R T T TR T PP S T 2 P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 a0 100 120 140 160 120 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPT03_ULS

Morm. cone resistance

Noem . frictionr atio

CPT basic interpretation plots (normaliz
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.50 m Fill weight: ) N/A SBTn legend
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This software is licensed to: Cameron Wylie

CPT name: CPTO3_ULS
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Input parameters and analysis data
Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)

Points to test:

Depth to water table (insitu): 1.50 m

Based on Ic value
Earthquake magnitude M,,:  7.50
Peak ground acceleration: 0.44
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Depth to water table (erthg.): 1.50 m
Average results interval:
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Unit weight calculation:
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LIQUEFACTION ANALYSIS REPORT

Location : Arataki Road Subdivision

Project title : Geotechnical Investigation
CPT file : CPT04_ULS
Input parameters and analysis data
Analysis method:

Fines correction method:

Points to test:
Earthquake magnitude M,: 7.50
Peak ground acceleration: ~ 0.44

NCEER (1998)

Corne resistance

NCEER (1998)
Based on Ic value

G.W.T. (in-situ):
G.W.T. (earthq.):

FricionRatio

Average results interval: 3
Ic cut-off value:
Unit weight calculation:

1.50 m Use fill: No Clay like behavior
1.50 m Fill height: N/A applied: Sands only
Fill weight: N/A Limit depth applied: No
2.60 Trans. detect. applied: No Limit depth: N/A
Based on SBT K, applied: Yes MSF method: Method based
SBTn Plot CRR plot FS Plot
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:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Lil:l.,E fﬂl: tion Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T geometry
0 L. L L T AR R [T E s LR SR S I P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 a0 100 120 140 160 120 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPT04_ULS

Morm. cone resistance
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,,:  7.50

Peak ground acceleration: 0.44

Depth to water table (insitu): 1.50 m

Noem . frictionr atio

CPT basic interpretation plots (normaliz
SBTn Plot

Nom . pare pressure ratio

MNorm . Soil Behaviowr Type

Silty = and =zandy: zilt

| 2. =il |
iy S Sty clany

iy aldm_dlldy it

Sand & =ity sand

Sand & =ity 2and

4 7% VU5 agr iz s s
SBTh (Robertson 1990)

0,05 \ 005 0.5
0.1 5 0.1 o1
.18 .15 0.5
0.z \\ 0.z 0.z
0,25 \ 025 0,25
0.z ¥, 0.z 0.z
0.2s / 035 0.5
0.4 # 0.4 0.4
0,45 045 045
nE 05 05
.55 0.5E 0.5g
0k \ 0.k 0k
06 0EE 0.kS
07 jf 0.7 07
0,75 0.7 075
n.e ..![ n.a n.a
0.8 | 0.4 045
0.3 — 04 — 04
0,95 ‘l £ pas E pas
1 | = 1 = 1
105 o 105 o 105
1.1 ‘I," 2oy 2oy
1.15 | 115 1.15
1.2 \ 1.2 1.2
125 125 1.25
1.2 / 1.3 1.3
135 135 138
1.4 1.4 1.4
145 145 145
15 15 15
1.55 155 155
1k 1k 1k
158 155 155
1.7 1.7 1.7
1.75 175 178
1.2 12 12
185 1.8 188
1.9 14 14
195 1.5 195
] z 4 3 ] 10 02 0 02 04 06 08 1 1 z E:
Fr (2%) Bg Ic (Robertson 1990)
Depth to water table (erthg.): 1.50 m Fill weight: N/A
Average results interval: 3 Transition detect. applied:  No SBTn legend
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only 2. Organi ;
! . Organic material
Use fill: No Limit depth applied: No . 9 )
Fill height: N/A Limit depth: N/A B 3. Clay to silty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

[[] 7- Gravely sand to sand
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This software is licensed to: Cameron Wylie

CPT name: CPT04_ULS

= 0,95

1,85 -
1,95

] ez 04 08
CRR & CSR

Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,,:  7.50

Peak ground acceleration: 0.44

Depth to water table (insitu): 1.50 m

FSPlot

0 0.5 1 15

Depth to water table (erthg.): 1.50 m

Factor of safety

Average results interval: 3

Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

2.60

No
N/A

Liquefaction analysis

LPI

overall plot

Lateral displacements

Based on SBT

] 5 10 15
Liguefartion potertial

Fill weight: N/A
Transition detect. applied:  No

K, applied: Yes

Clay like behavior applied: ~ Sands only
Limit depth applied: No

Limit depth: N/A

F.S. color scheme

Bl Amost certain it will liquefy

[ Very likely to liquefy

|:| Liquefaction and no lig. are equally likely
[ Unlike to liquefy

[ Almost certain it will not liquefy

VYertical setlements
0.5
0.1
0.15
0.z
e B
!
HE
06
0.5 4
0.75
— 03
Epas Enas
= 1 = 1
T 105 o105
0oy 3 0oy
1.2 ¥ 1.2
1.25 125
1.35 ¥ 135
1.4 1.4
Py R R A
1.5 1.5
1.65 ] 165
174 1.7
1.2 1.8
1,95 135
0
Settlerrent: (o)

Cisplacerment (o)

LPI color scheme
[l Very high risk
[] High risk

[] ‘Low risk
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LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPTO5_ULS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior

Fines correction method: NCEER (1998) G.W.T. (earthg.): 1.50 m Fill height: N/A applied: Sands only

Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No

Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A

Peak ground acceleration: ~ 0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance FricionRatio SBTn Plot CRR plot FS Plot

- /"'\._...—u..____,_,-t_‘_.r\-f'

0.1 0.1 \ 0.1 0.1
0.2 0.2 N, 0.2 0.2
0.2 0.2 2 0.z 0.2
0.4 0.4 0.4 0.4
0.5 \ 05 i 0.5 0.5
0.6 06 0k 0.6
.7 \I oz oz o7
0.8 } 0.8 0.8 0.8
EU.‘B { 0.4 04 0.4
i= l. 1 1 1
E‘l.l \) 1.1 11 1.1
1.2 1 1.2 1.2 1.2
1.2 i 1.2 12 1.2
1.4 \} 1.4 1.4 1.4
15 ( 15 15 L5 Dowinglaartha.
1.6 \\ 16 16 1.6
1.7 / 1.7 17 1.7
1.8 { 1.4 148 1.2
|
1.4 14 114 114
2 1\\ 2 ||I‘I 2 2
1 2 E] 4

20 1] 2 4 E 2 10 0 0.2 0.4 0.k 0 05 1 1.5 2
gt (MPa) Rf ™a) It (Robertson 19200 CRR & CSR Factor of safety
M, =72, sigma’'=1 atm base curve Summary of liquefaction potential
0.2 N N . N N N N . . 1,|:||:|E| 1 1 [ R | 1 1 ||||||-
Liquefaction
0.7 I 2
] Py
] / B m
] - =
] o g
0.6 ] E 100
* 5
i L R
iy}
2 / :
e 4
o ¢ / 2
'_
0 ] [n R
e e [
i ] s
- / i 10
= £E]
in ] / o
ooz E
E / [ =
7] =
] ]
0.2 // i
_ / [ 1
] B 0.1 1 in
0.1 i Mormalized friction ratio (2%)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Lil:l.,E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T geometry
0 R R T T TR T PP S T 2 P Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 a0 100 120 140 160 120 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPTO5_ULS

Morm. cone resistance

=
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Dt ()
Denth (m)

155

1.65

] 50 100 150 200
tn

Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,,:  7.50

Peak ground acceleration: 0.44

Depth to water table (insitu): 1.50 m

Noem . frictionr atio

CPT basic interpretation plots (normaliz
SBTn Plot

Nom . pare pressure ratio

Denth (m)

MNorm . Soil Behaviowr Type

Saind =ity sand

Silty = and =sandy: zilt

Clay & zitty alay

Silty = and & =sandy zilt

Sand & =ity sand

Sand

Sand & zitty 2and

Sand & sitty sand

Sand

R R e
SBTh (Robertson 1990)

0,05 0.05 0.05
1.1 "‘\ 0.1 0.1
0,15 0.15 0.5
0.2 \ 0.2 0.z
0.25 0.25 0.25
0.z ¥ 0.2 0.z
0,25 0,25 025
0.4 0.4 0.4
0.6 f 045 045
0.k 0.k 0k
0,55 0.55 0.55
0.6 0.6 0.6
0.EE 0.EE 0.EE
0.7 0.7 or
075 0% 0.re
0.8 0.8 0.8
0.85 0.85 0.85
0.9 \Ill. 0.4 0.9
D.‘B? 1 E D.‘Bf E EI.‘EIf
105 ,’f £ 105 £ 105
1.1 1"|. § 1.1 §- 1.1
1.15 1.15 1.15
1.2 } 1.z 1.z
1.28 1.25 1.28
1.z i'-.. 1.z 1.z
1.35 1.35 1.35
1.4 ;r} 1.4 1.4
1.45 \ 1.45 1.45
1.5 } 15 15
185 ( 1E5E 155
1.6 f 1.6 1.6
1,65 1.65 1.65
1.7 “I 1.7 1.7
1.7% i 1.7% 1.7%
1.2 ." 1.2 1.2
1.55 I 1.35 1.55
1.9 ., 14 14
1,95 l 1.45 1.495
2 2 2
2,05 ". : 2051 S e 2.8
1] 2 4 [ g 10 2 0 02 04 06 05 1 1 2 3
Fr (2%) Bg Ic (Robertson 1990)
Depth to water table (erthg.): 1.50 m Fill weight: N/A
Average results interval: 3 Transition detect. applied: ~ No SBTn legend
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only 2. Organi ;
’ . Organic material
Use fill: No Limit depth applied: No . 9 )
Fill height: N/A Limit depth: N/A B 3. Clay to silty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

[[] 7- Gravely sand to sand
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This software is licensed to: Cameron Wylie

CPT name: CPTO5_ULS

CRR plot

0.05
0.1
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1.7
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CRR & CSR

Input parameters and analysis data

Analysis method:

Fines correction method:

Points to test:

Earthquake magnitude M,:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
7.50

0.44

Depth to water table (insitu): 1.50 m

FSPlot

i} 0.5 1 15 2

Factor of safety

Depth to water table (erthg.): 1.50 m

Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation: Based on SBT
Use fill: No

Fill height: N/A

LPI

Liquefaction analysis

Fill weight:

g
Liguefact

10

Transition detect. applied:

K, applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

15 20

o potential

N/A

No

Yes

Sands only
No

N/A

overall plot

VYertical setlements Lateral displacements
.05 0,05
0.1 0.1
0.15 0,15
0.2 0.2
0,25 0,25
0.3 0.3
0,25 0,35 -
0.4 1 0.4 1
01,45 - 01,45
0.5 - % 0.5
1,55 01,55
0.6 0.6
0,65 01,65
0.7 0.7
0,75 01,75
0.3 0.3
0,45 0,35
0.9 0.9
E 0 ai . & E M? .
E 105 = 105 4
§ 1.1 § 1.1
1,15 - 1,15 -
1.2 1.2
1,25 1,25
1.3 1.3
1,35 1,35
1.4 1.4
1,45 1,45 -
1.5 1.5
1,55 - 1,55
1.6 1.6
1,55 1,65
1.7 1.7
1,75 1,75
1.8 1.8
1,45 1,35
1.9 1.9
1,495 - 1,95 -
2 2
2,005 215
0 0
Settlerrent: (o) Cisplacerment (o)

F.S. color scheme

Bl Amost certain it will liquefy

[ Very likely to liquefy

|:| Liquefaction and no lig. are equally likely
[ Unlike to liquefy

[ Almost certain it will not liquefy

LPI color scheme

[l Very high risk
[] High risk
[] ‘Low risk
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LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPT06_ULS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 1.50 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance FricionRatio SBTn Plot CRR plot FS Plot
0.1 \‘ 0.1 '\\ 0.1
0.2 02 \) 0.z
0.3 0.3 0.3
0.4 \ 0.4 (/ 0.4
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—. 0.8 0.2 } 0.8
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o o \ 1 r 1
1.1 ) 1.1 k 1.1
1.2 \l 1.2 ‘ 1.2
1.3 ]\ 1.3 r. 1.3
1.4 I 1.4 1.4
hi3 \ b3 k3 Dutinglea b,
1.6 \K 16 1.6
1.7 \ 1.7 1.7
1.8 ! 1.4 1.8 i
20 1] 2 4 3 g 10 1 2 3 4 i} 0.z 0.4 0.5 i} 0.5 1 1.5 2
gt (MPa) Rf ™a) It (Robertson 19200 CRR & CSR Factor of safety
M, =72, sigma’'=1 atm base curve Summary of liquefaction potential
0.2 N N . N N N N . . 1,000 1 1 [ R | 1 1 ||||||-
Liquefaction
0.7 [ &
Py
/ L &
- i
E 5
& / = 100
o °
5= ] - m
o ]
=" / :
T i
o / 3
'_
o ]
0.4 &
w ]
3" / S
=) : =
in 4 / o
ooz E
= 1 / i 3
) ] / =
0.2 / I
] / F 1
] o 0.1 1 10
0.1 i Morrnalized friction ratio (V)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 MO Lil:l.,E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
0 e T R F L T T L R Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPT06_ULS

Morm. cone resistance

Noem . frictionr atio

CPT basic interpretation plots (normaliz

Nom . pare pressure ratio SBTn Plot

MNorm . Soil Behaviowr Type

Saind& ity sand
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Clay & sitty clay

Silty = and & =andy zilt

Sand & =ity sand

B A0 a2 44118
SBTh (Robertson 1990)
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0.9 0.9 0.9
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1.5 1t 15
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1.7 1.7 1.7
1,75 1,75 1.75
1.4 1.8 1.8
1] g0 juli} 150 200 ] 2 4 E ] in 2 0 02 04 06 08 1 1 2 3
it Fr (2%) Bg Ic (Robertson 1990)
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 1.50 m Fill weight: N/A SBTn | d
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: ~ No n legen
Points to test: Based on Ic value  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only ; :
Peak ground accelerationv:v 0.44 Use fill: No Limit depth applied: No . 2. Organic r-naterlal
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A . 3. Clay to silty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to

[C] 6. Clean sand to silty sand [_] él.AVéryAétif? fine grained

[[] 7- Gravely sand to sand
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CPT name: CPT06_ULS
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CRR & CSR

Input parameters and

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,:
Peak ground acceleration:

Depth to water table (insitu):

analysis data

NCEER (1998)
NCEER (1998)
Based on Ic value
7.50

0.44

1.50 m

0 0.5 1 15 2

FSPlot

Factor of safety

Depth to water table (erthg.): 1.50 m
Average results interval: 3

Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

2.60

Based on SBT
No

N/A

Liquefaction analysis
LPI

] 5 10 15 20
Liguefartion potertial

Fill weight: N/A

Transition detect. applied:  No

K, applied: Yes

Clay like behavior applied: ~ Sands only

Limit depth applied: No

Limit depth: N/A

overall plot

VYertical setlements
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Almost certain it will liquefy
Very likely to liquefy

Liquefaction and no lig. are equally likely

Unlike to liquefy
Almost certain it will not liquefy

Lateral displacements
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0
Cisplacerment (o)

LPI color scheme
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[] ‘Low risk
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LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPT07_SLS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 1.50 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.11 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance FricionRatio SBTn Plot CRR plot FS Plot
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gt (MPa) Rf ™a) It (Robertson 19200 CRR & CSR Factor of safety
M, =72, sigma’'=1 atm base curve Summary of liquefaction potential
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] / F 1
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0.1 i Morrnalized friction ratio (V)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 MO Lil:l.,E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
0 ES L T T T TR T 7 R S S I Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: CPTO07_SLS

Morm. cone resistance

Noem . frictionr atio

CPT basic interpretation plots (normaliz

Nom . pare pressure ratio SBTn Plot

MNorm . Soil Behaviowr Type
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1,45 1,45 -I 1.45
1.5 1t { 15
1,55 1,55 \i 1,55
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1.7 1.7 1.7
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1] g0 juli} 150 200 ] 2 4 E ] in 2 0 02 04 06 08 1 1 2 3 1] 2 4 E ] w12 14 16 1B
1 I 1 a C RO =00 n EFTS0N
Fr 2 I bt t 1990 BTh (Robert 1990
Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 1.50 m Fill weight: N/A SBTn | d
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: ~ No n legen
Points to test: Based on Icvalue Ic (_:ut-off value: ) 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
Eartl?quakedmagmltwf' Myt (7)?(1) 32: f\;v"gght calculation: ﬁzsed on SBT (L:'IaYtIZ(e l:shaw?r ;pphed: z::(l)nds only [ 2 Organic materia O 5" Silty sand to sandy sit I & Very siff sand to
€aK ground acceleration: . . IMIT aepth applieda: ! ! T .
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A [l 3. Clay tosilty clay [C] 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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This software is licensed to: Cameron Wylie CPT name: CPT07_SLS

Liquefaction analysis overall plot

CRR plot FS Plot LPI VYertical setlements Lateral displacements
0.05 - ST SR S ] T L | —— T | | ———
0.1 0.1 bt 0.1
a4 e b it i ta Saba b et bl ki T EOERE ., R B e L ERDIE B
D.Z [ S |:||2 ol e e e e e f e = :’ |:||2 Sl {8,550 (1.5 .o .%o i 5m .5 5.5 5 5wt o 1.5 .5 1.5 . 5n e 5o 8 5w B 5w
0,25 0.25 . 0,25
0.3 0.3 - 0.3
0,35 0,35 0,35
qu_ [ — D.4 ‘Sl e e e B B B D.4 .
0,45 0.45 b4 0,45
T T B | A p ey
0,55 0.55 055
i | - 0E 0E
0,65 065 065
07 0.7 0.7
0,75 0,75 E 075
LT = TE 08
£ o5 E nss i 3 E. nas
£ 04 £ 04 £ 04
T i R i 0,95 i 0,95
0oy ooy I ooy
1.05 1.05 1.05
11 11 11
115 1.15 115
12 1.2 & 1.2
125 125 125
13 a4 e ] i 1 3 o .‘... 1 3 .
135 1.35 b4 135
1.4' ..... 14_ . T 14_
145 = 145 145
15 : 15 15
155 E;um; ik 155 155
16 4 I 1.6 S 1.6
1ES 165 1ES
174 174 17
175 175 175
; ; ; : 7 18 1.8
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CRR &CSR Factor of safety Liguefartion potertial Settlerrent: (o) Cisplacerment (o)
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: NCEER (1998) Depth to water table (erthq.): 1.50 m Fill weight: N/A B Amost certain it will liquefy [l Very high risk
Fir]es correction method: gCEIZR (1?98) I ?veratgeffrestljlts interval: g 6 lransitli_orgj detect. applied: $0 . Very likely to liquefy |:| High risk
s ased on IC value C CuUt-oIT value: . 5 es : ; . : .
E:Irrt]azr;ltzsrtnagnitude M,: 7.50 Unit weight calculation: Based on SBT CTa?lF)IiF:(f behavior applied: ~ Sands only 0 qulf'efadl(_m and no fig. are equally likely I:l Low risk
Peak ground acceleration: 0.11 Use fill: No Limit depth applied: No . Unlike to liquefy
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPT08_SLS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthg.): 1.50 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.11 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRR plot FSPot
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0.1 i Morrnalized friction ratio (V)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 MO I—“:F-'E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
0 ES RN i CREN T T Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 80 100 120 14‘:' 15':' 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPTO8_SLS

Morm. cone resistance
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,,:  7.50

Peak ground acceleration: 0.11

Depth to water table (insitu): 1.50 m

Noem . frictionr atio

CPT basic interpretation plots (normaliz
SBTn Plot
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Depth to water table (erthg.): 1.50 m Fill weight: N/A
Average results interval: 3 Transition detect. applied:  No SBTn legend
Ic cut-off value: 2.60 K, applied: Yes
Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only 2. Organi ;
! . Organic material
Use fill: No Limit depth applied: No . 9 )
Fill height: N/A Limit depth: N/A B 3. Clay to silty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to

[C] 6. Clean sand to silty sand [_] él.AVéryAétif? fine grained

[[] 7- Gravely sand to sand
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This software is licensed to: Cameron Wylie

CPT name: CPTO8_SLS

CRR plot
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Input parameters and analysis data

Analysis method:

Fines correction method:

Points to test:

Earthquake magnitude M,:
Peak ground acceleration:

NCEER (1998)
NCEER (1998)
Based on Ic value
7.50

0.11

Depth to water table (insitu): 1.50 m

0 0.5

FSPlot

1 1.5 z
Factor of safety

Depth to water table (erthg.): 1.50 m
Average results interval: 3

Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

2.60
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No
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Fill weight:

Transition detect. applied:

K, applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

g
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LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPT07_ULS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthq.): 1.50 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance FricionRatio SBTn Plot CRR plot FS Plot
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M, =72, sigma’'=1 atm base curve Summary of liquefaction potential
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0.1 i Morrnalized friction ratio (V)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 MO Lil:l.,E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
0 ES L T T T TR T 7 R S S I Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: CPT07_ULS

Morm. cone resistance

Noem . frictionr atio

CPT basic interpretation plots (normaliz

Nom . pare pressure ratio SBTn Plot

MNorm . Soil Behaviowr Type
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Input parameters and analysis data
Analysis method: NCEER (1998) Depth to water table (erthg.): 1.50 m Fill weight: N/A SBTn | d
Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: ~ No n legen
Points to test: Based on Icvalue Ic (_:ut-off value: ) 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
Eartl?quakedmagmltwf' Myt (7).22 32: f\;v"gght calculation: ﬁzsed on SBT (L:'IaYtIZ(e l:shaw?r ;pphed: z::(l)nds only [ 2 Organic materia O 5" Silty sand to sandy sit I & Very siff sand to
€aK ground acceleration: B . IMIT aepth applieda: ! ! T .
Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A [l 3. Clay tosilty clay [C] 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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This software is licensed to: Cameron Wylie

CPT name: CPT07_ULS

Liquefaction analysis
CRR plot FSPlot LPI

o5 e e

0 ‘el T g 0 ] 0.5 1 1.5 z 0 g 10 15 20
CRR &CSR Factor of safety Liguefartion potertial

Input parameters and analysis data

Analysis method: NCEER (1998) Depth to water table (erthg.): 1.50 m Fill weight: N/A

Fines correction method: NCEER (1998) Average results interval: 3 Transition detect. applied: ~ No

Points to test: Based on Icvalue  Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  7.50 Unit weight calculation: Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.44 Use fill: No Limit depth applied: No

Depth to water table (insitu): 1.50 m Fill height: N/A Limit depth: N/A

overall plot
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LIQUEFACTION ANALYSIS REPORT

Project title : Geotechnical Investigation Location : Arataki Road Subdivision
CPT file : CPT08_ULS
Input parameters and analysis data

Analysis method: NCEER (1998) G.W.T. (in-situ): 1.50 m Use fill: No Clay like behavior
Fines correction method: NCEER (1998) G.W.T. (earthg.): 1.50 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 7.50 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.44 Unit weight calculation: Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTnPlot CRE plot FSPot
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0.1 i Morrnalized friction ratio (V)
:.__,_,_,.----""'"-' Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 MO I—“:F-'E fﬂl: tion | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
] geometry
0 ES RN i CREN T T Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 &0 80 100 120 14‘:' 15':' 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
Q'ITI,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Cameron Wylie

CPT name: CPT08_ULS

Morm. cone resistance
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Input parameters and analysis data

Analysis method: NCEER (1998)
Fines correction method: NCEER (1998)
Points to test: Based on Ic value
Earthquake magnitude M,,:  7.50

Peak ground acceleration: 0.44

Depth to water table (insitu): 1.50 m

Noem . frictionr atio

CPT basic interpretation plots (normaliz
SBTn Plot
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SBTh (Robertson 1990)
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Important nfoPmation ahou This
Geotechnical-Engineering Report

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you — assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively

as possible. In that way, clients can benefit from

a lowered exposure to the subsurface problems
that, for decades, have been a principal cause of
construction delays, cost overruns, claims, and
disputes. If you have questions or want more
information about any of the issues discussed below,
contact your GBA-member geotechnical engineer.
Active involvement in the Geoprofessional Business
Association exposes geotechnical engineers to a
wide array of risk-confrontation techniques that can
be of genuine benefit for everyone involved with a
construction project.

Geotechnical-Engineering Services Are Performed for
Specific Purposes, Persons, and Projects

Geotechnical engineers structure their services to meet the specific
needs of their clients. A geotechnical-engineering study conducted

for a given civil engineer will not likely meet the needs of a civil-

works constructor or even a different civil engineer. Because each
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who
rely on a geotechnical-engineering report prepared for a different client
can be seriously misled. No one except authorized client representatives
should rely on this geotechnical-engineering report without first
conferring with the geotechnical engineer who prepared it. And no one
- not even you — should apply this report for any purpose or project except
the one originally contemplated.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an
executive summary. Do not read selected elements only. Read this report
in full.

You Need to Inform Your Geotechnical Engineer

about Change

Your geotechnical engineer considered unique, project-specific factors

when designing the study behind this report and developing the

confirmation-dependent recommendations the report conveys. A few

typical factors include:

o the client’s goals, objectives, budget, schedule, and
risk-management preferences;

o the general nature of the structure involved, its size,
configuration, and performance criteria;

o the structure’s location and orientation on the site; and

o other planned or existing site improvements, such as

retaining walls, access roads, parking lots, and

underground utilities.

Typical changes that could erode the reliability of this report include
those that affect:
o thesite’s size or shape;
o the function of the proposed structure, as when it’s
changed from a parking garage to an office building, or
from a light-industrial plant to a refrigerated warehouse;
o the elevation, configuration, location, orientation, or
weight of the proposed structure;
o the composition of the design team; or
o project ownership.

As a general rule, always inform your geotechnical engineer of project
changes - even minor ones — and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept
responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

This Report May Not Be Reliable

Do not rely on this report if your geotechnical engineer prepared it:

« for a different client;

o for a different project;

o for adifferent site (that may or may not include all or a
portion of the original site); or

o before important events occurred at the site or adjacent
to it; e.g., man-made events like construction or
environmental remediation, or natural events like floods,
droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering
report whose reliability may have been affected by the passage of time,
because of factors like changed subsurface conditions; new or modified
codes, standards, or regulations; or new techniques or tools. If your
geotechnical engineer has not indicated an “apply-by” date on the report,
ask what it should be, and, in general, if you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying it. A minor amount of additional testing or
analysis - if any is required at all - could prevent major problems.

Most of the “Findings” Related in This Report Are
Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface through various sampling and testing procedures.
Geotechnical engineers can observe actual subsurface conditions only at
those specific locations where sampling and testing were performed. The
data derived from that sampling and testing were reviewed by your
geotechnical engineer, who then applied professional judgment to
form opinions about subsurface conditions throughout the site. Actual
sitewide-subsurface conditions may differ — maybe significantly - from
those indicated in this report. Confront that risk by retaining your
geotechnical engineer to serve on the design team from project start to
project finish, so the individual can provide informed guidance quickly,
whenever needed.

/




This Report’s Recommendations Are
Confirmation-Dependent

The recommendations included in this report - including any options
or alternatives — are confirmation-dependent. In other words, they are
not final, because the geotechnical engineer who developed them relied
heavily on judgment and opinion to do so. Your geotechnical engineer
can finalize the recommendations only after observing actual subsurface
conditions revealed during construction. If through observation your
geotechnical engineer confirms that the conditions assumed to exist
actually do exist, the recommendations can be relied upon, assuming
no other changes have occurred. The geotechnical engineer who prepared
this report cannot assume responsibility or liability for confirmation-
dependent recommendations if you fail to retain that engineer to perform
construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk
by having your geotechnical engineer serve as a full-time member of the
design team, to:
o confer with other design-team members,
o help develop specifications,
o review pertinent elements of other design professionals’

plans and specifications, and
o be on hand quickly whenever geotechnical-engineering

guidance is needed.

You should also confront the risk of constructors misinterpreting this
report. Do so by retaining your geotechnical engineer to participate in
prebid and preconstruction conferences and to perform construction
observation.

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift
unanticipated-subsurface-conditions liability to constructors by limiting
the information they provide for bid preparation. To help prevent

the costly, contentious problems this practice has caused, include the
complete geotechnical-engineering report, along with any attachments
or appendices, with your contract documents, but be certain to note
conspicuously that you've included the material for informational
purposes only. To avoid misunderstanding, you may also want to note
that “informational purposes” means constructors have no right to rely
on the interpretations, opinions, conclusions, or recommendations in
the report, but they may rely on the factual data relative to the specific
times, locations, and depths/elevations referenced. Be certain that
constructors know they may learn about specific project requirements,
including options selected from the report, only from the design
drawings and specifications. Remind constructors that they may

GET.

perform their own studies if they want to, and be sure to allow enough
time to permit them to do so. Only then might you be in a position

to give constructors the information available to you, while requiring
them to at least share some of the financial responsibilities stemming
from unanticipated conditions. Conducting prebid and preconstruction
conferences can also be valuable in this respect.

Read Responsibility Provisions Closely

Some client representatives, design professionals, and constructors do
not realize that geotechnical engineering is far less exact than other
engineering disciplines. That lack of understanding has nurtured
unrealistic expectations that have resulted in disappointments, delays,
cost overruns, claims, and disputes. To confront that risk, geotechnical
engineers commonly include explanatory provisions in their reports.
Sometimes labeled “limitations,” many of these provisions indicate
where geotechnical engineers’ responsibilities begin and end, to help
others recognize their own responsibilities and risks. Read these
provisions closely. Ask questions. Your geotechnical engineer should
respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The personnel, equipment, and techniques used to perform an
environmental study - e.g., a “phase-one” or “phase-two” environmental
site assessment - differ significantly from those used to perform

a geotechnical-engineering study. For that reason, a geotechnical-
engineering report does not usually relate any environmental findings,
conclusions, or recommendations; e.g., about the likelihood of
encountering underground storage tanks or regulated contaminants.
Unanticipated subsurface environmental problems have led to project
failures. If you have not yet obtained your own environmental
information, ask your geotechnical consultant for risk-management
guidance. As a general rule, do not rely on an environmental report
prepared for a different client, site, or project, or that is more than six
months old.

Obtain Professional Assistance to Deal with Moisture
Infiltration and Mold

While your geotechnical engineer may have addressed groundwater,
water infiltration, or similar issues in this report, none of the engineer’s
services were designed, conducted, or intended to prevent uncontrolled
migration of moisture - including water vapor - from the soil through
building slabs and walls and into the building interior, where it can
cause mold growth and material-performance deficiencies. Accordingly,
proper implementation of the geotechnical engineer’s recommendations
will not of itself be sufficient to prevent moisture infiltration. Confront
the risk of moisture infiltration by including building-envelope or mold
specialists on the design team. Geotechnical engineers are not building-
envelope or mold specialists.

GEOPROFESSIONAL
BUSINESS

ASSOCIATION

Telephone: 301/565-2733
e-mail: info@geoprofessional.org  www.geoprofessional.org

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission
of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any
kind. Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent
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