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Investigation Borehole Logs and Core Photos 
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[FILL] Clayey SILT with minor sand and trace
gravel; brownish grey with dark brown streaks.
Low plasticity; sand is fine to coarse. Gravel is
fine to medium, sub-angular, greywacke.
Clayey SILT with minor sand and gravel;
brownish grey with occasional light orange and
white streaks. Low plasticity; sand is fine to
coarse. Gravel is fine crushable silt clasts; white.

Silty CLAY with some organics and trace sand;
brownish black with dark grey streaks. High
plasticity; organics are carbonaceous inclusions
(5 - 10 mm).
Organic SILT with some clay and sand;
brownish black. Low plasticity; sand is fine to
coarse. Organics are carbonaceous inclusions
(2 - 10 mm).
SILT with some clay, sand and organics;
blackish grey. Low plasticity; sand is fine to
coarse. Organics are carbonaceous inclusions
(2 - 10 mm)
2.75 m - Encountered 50 mm lens of brown
orange mottling.
2.8 m - With some fine sand.
2.9 m - With minor fine sand.
End of Hole Depth: 3 m
Termination Condition: Target depth

N/A = Not Applicable.

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 3 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

Scala Penetrometer

Blows per 100mm
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LOG OF AUGER HA01

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand auger met target depth at 3 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[TOPSOIL].

Clayey SILT; brown with orange streaks. Low
plasticity.

Silty CLAY with minor sand; light grey with
occasional orange streaks. High plasticity; sand
is fine.

Sandy SILT with some clay; light grey with
orange mottles. Low plasticity; sand is fine to
coarse.
2.45 m - Encountered trace carbonaceous
inclusions (2 - 5 mm).
Clayey SILT with minor organics and trace sand;
light brown with light orange streaks. Low
plasticity; sand is fine. Organics are
carbonaceous inclusions (2 - 5 mm).
End of Hole Depth: 3 m
Termination Condition: Target depth

N/A = Not Applicable; TS = Topsoil.

: Rangitoopuni Developments
: 20190.000.003
: 11-03-2025
: 3 m
: 50 mm
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LOG OF AUGER HA02

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 3 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[FILL] Clayey SILT with trace sand and gravel;
brown with grey and dark brown mottles. Low
plasticity; sand is fine. Gravel is fine,
sub-angular to angular, greywacke.
Clayey SILT with trace sand; light brown
occasional light grey mottles. Low plasticity;
sand is fine.
0.5 m - Becomes light brown.

0.8 m - Encountered 10 mm layer of fine,
sub-angular gravel limonite nodules.

1.2 m - Encountered 10 mm layer of fine,
sub-angular gravel limonite nodules.
1.3 m - Becomes light brown with occasional
light grey mottles.

1.8 m - Becomes with dark pink streaks.

2.2 m - Encountered trace partially decomposed
rootlets. Becomes light brown with white mottles.
SILT with some sand, trace gravel and clay; light
brown with occasional white speckles. Low
plasticity; sand is fine. Gravel is fine,
sub-angular, limonite.
2.4 m - Becomes with minor sand; light brown
with light pink mottles.

End of Hole Depth: 3 m
Termination Condition: Target depth

N/A = Not Applicable; F = Fill.

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 3 m
: 50 mm
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LOG OF AUGER HA03

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 3 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[FORESTRY SLASH].

Clayey SILT with trace sand; light grey with light
to dark orange streaks and mottles. Low
plasticity.

Clayey SILT with minor sand; purplish grey with
light orange streaks. Low plasticity; sand is fine.
2.2 m - Becomes brown orange with light to dark
grey streaks.
2.35 m - Becomes purplish grey with occasional
orange streaks.

End of Hole Depth: 3 m
Termination Condition: Target depth

N/A = Not Applicable; UTP = Unable to Penetrate.

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 3 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude
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Blows per 100mm
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LOG OF AUGER HA04

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 3 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[FILL] SILT with some clay, sand and gravel;
intermixed orange, grey, brown. Low plasticity;
sand is fine to coarse. Gravel is fine to coarse,
sub-angular greywacke.
Clayey SILT with minor sand; light grey with light
to dark orange and dark grey streaks. Low
plasticity; sand is fine to medium.
SILT with some clay and minor sand; light grey
with dark brown streaks. Low plasticity; sand is
fine to coarse.

Clayey SILT with trace sand; light grey. Low
plasticity.

4.3 m - Becomes with light orange streaks and
minor fine to medium sand.
4.5 m - Becomes light orange with light grey
streaks.

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

N/A = Not Applicable.

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

Scala Penetrometer

Blows per 100mm

2 4 6 8 10 12

LOG OF AUGER HA05

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 5 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[FILL] Clayey SILT with trace sand and rootlets;
brown with gey and dark brown mottles. Low
plasticity; sand is fine.
Clayey SILT with minor sand; light grey with light
brown mottles. Low plasticity; sand is fine.

Silty CLAY with minor sand; light grey with
occasional dark red, light brown and orange
streaks. High plasticity; sand is fine.

2.5 m - Becomes with trace sand; light orange
brown with occasional red and light grey streaks.

Clayey SILT with some sand; brown. Low
plasticity; sand is fine.
3.1 m - Becomes bluish grey.

3.5 m - Becomes interbedded with:
Sandy SILT with some clay; dark grey. Low
plasticity; sand is fine. Beds are sub-horizontal,
moderately thin to thin, moderately spaced.

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

N/A = Not Applicable; F = Fill.

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 5 m
: 50 mm
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LOG OF AUGER HA06

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 5 m.
Dip test showed standing water at 4.6 m depth post drilling.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[TOPSOIL].

Clayey SILT with trace sand; light orange brown
with occasional light grey streaks. Low plasticity;
sand is fine.

Silty CLAY with trace sand; light grey with
orange mottles. High plasticity; sand is fine.

Clayey SILT with some sand; light brown with
light grey streaks. Low plasticity; sand is fine.

Sandy SILT with some clay; light orange with
light grey streaks. Low plasticity. Low plasticity;
sand is fine to medium.
2.3 m - Becomes light pink with orange and light
grey streaks.
2.5 m - Becomes light grey with orange mottles
and occasional pink streaks.
Clayey SILT with some sand; light grey with
orange and pink streaks. Low plasticity; sand is
fine.
End of Hole Depth: 3 m
Termination Condition: Target depth

N/A = Not Applicable; TS = Topsoil.

: Rangitoopuni Developments
: 20190.000.003
: 11-03-2025
: 3 m
: 50 mm
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LOG OF AUGER HA07

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 3 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[FILL] SILT with minor sand; brown with orange
brown and dark grey mottles. Non plastic; sand
is fine.
0.2 m - Becomes brownish grey with white
mottles.

0.5 m - Becomes with dark brown and dark grey
mottles.
Clayey SILT with trace sand; orange brown with
white streaks. Low plasticity; sand is fine.

2.0 m - Becomes with minor fine gravel; white,
sub-rounded, siltstone.
2.05 m - Gravel ceases.

2.4 m - Becomes with minor fine gravel; white,
sub-rounded.
2.5 m - Gravel ceases.

2.7 m - Encountered trace fine limonite gravel.

Silty CLAY with trace sand; light grey with
occasional light brown streaks. High plasticity;
sand is fine.

3.8 m - Becomes with occasional bluish grey
streaks.

Clayey SILT with minor sand; dark bluish grey
with bluish grey streaks. Low plasticity; sand is
fine.

Sandy SILT with trace clay; grey. Low plasticity;
sand is fine.

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

UTP = Unable to Penetrate.
ECBF = East Coast Bays Formation.

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 5 m
: 50 mm
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LOG OF AUGER HA08

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 5 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[TOPSOIL].

Clayey SILT with minor sand; light brown with
orange streaks and occasional black streaks.
Low plasticity; sand is fine.

Clayey SILT with some sand; light grey with
orange streaks. Low plasticity; sand is fine to
medium.

1.6 m - 100 mm lens of SILT; light to dark
orange. Low plasticity.

1.95 m - 50 mm lens of SILT; light to dark
orange. Low plasticity.
Sandy SILT with some clay; light grey with
occasional orange and pink streaks. Low
plasticity. Sand is fine to medium.
2.3 m - 50 mm lens of SILT; brown orange. Low
plasticity.

2.8 m - Becomes light to dark orange with light
to dark pink streaks.

4.1 m - With some light grey streaks.

4.4 m - 50 mm lens of SILT; brown orange. Low
plasticity.

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

N/A = Not Applicable; TS = Topsoil.

: Rangitoopuni Developments
: 20190.000.003
: 11-03-2025
: 5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

Scala Penetrometer

Blows per 100mm
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LOG OF AUGER HA09

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 5 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[TOPSOIL].

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

Sandy SILT with some clay; light brown with
orange mottles and light grey streaks. Low
plasticity; sand is fine to medium.

Sandy SILT with some clay; light pink with light
grey and orange streaks. Low plasticity; sand is
fine to medium.

Interbedded with

SILT with minor clay and trace sand; light to dark
orange. Low plasticity. Beds are sub-horizontal,
thin to moderately thin, moderately spaced.

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

N/A = Not Applicable; TS = Topsoil.

: Rangitoopuni Developments
: 20190.000.003
: 11-03-2025
: 5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

Scala Penetrometer

Blows per 100mm
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LOG OF AUGER HA10

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hole Diameter

S
he

ar
 V

an
e

U
nd

ra
in

ed
 S

he
ar

S
tr

en
gt

h 
(k

P
a)

P
ea

k/
R

em
ol

de
d

C
on

si
st

en
cy

/
D

en
si

ty
 In

de
x

M
oi

st
ur

e 
C

on
d.

M
at

er
ia

l

U
S

C
S

 S
ym

bo
l

DESCRIPTION

G
ra

ph
ic

 S
ym

bo
l

W
at

er
 L

ev
el

D
ep

th
 (

m
 B

G
L)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

E
le

va
tio

n 
(m

R
L)

80

79

78

77

76

: 3230
: PM
: HP
: -36.7493099
: 174.585856

Hand Auger met target depth at 5 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[FILL] Clayey SILT with trace sand and rootlets;
brown with gey and dark brown mottles. Low
plasticity; sand is fine.
SILT with some clay and trace sand; light
greyish brown with light brown mottles. Low
plasticity; sand is fine.
Clayey SILT with some sand; pink with light grey
mottles. Low plasticity; sand is fine.
0.7 m - Becomes with orange mottles.

1.2 m - Becomes with minor sand, and light
brown with dark brown and light grey mottles.
1.4 m - Becomes light pink with light grey and
occasional light grey mottles.

End of Hole Depth: 3 m
Termination Condition: Target depth

N/A = Not Applicable; F = Fill.

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 3 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

Scala Penetrometer

Blows per 100mm
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LOG OF AUGER HA11

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 3 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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Organic SILT; brownish black. Low plasticity.
Strong organic odour.

Clayey SILT with minor organics; light grey. Low
plasticity; organics are carbonaceous inclusions
(2 - 5 mm). Poor recovery.

Clayey SILT with minor sand; light bluish grey.
Low plasticity; sand is fine to medium. Poor
recovery.
End of Hole Depth: 2.3 m
Termination Condition: Practical refusal

ECBF = East Coast Bays Formation.

: Rangitoopuni Developments
: 20190.000.003
: 12-03-2025
: 2.3 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

Scala Penetrometer

Blows per 100mm
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LOG OF AUGER HA12

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hole Depth
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Hand auger met practical refusal on hard material at 2.3 m depth.
Dip test showed standing water at 0.7 m depth post drilling.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[TOPSOIL].
[FILL] Clayey SILT with trace sand; reddish
brown with white streaks. Low plasticity; sand is
fine.

1.9 m - Becomes with minor fine sand.

[FILL] Sandy SILT with minor organics and trace
clays; dark grey with occasional light grey
mottles. Low plasticity; sand is fine; organics are
very decomposed woody debris.
2.6 m - Sand becomes fine to medium.

Silty CLAY some sand and trace organics; grey.
High plasticity; sand is fine.

Clayey SILT with trace sand; bluish grey. Low
plasticity; sand is fine.

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

N/A = Not Applicable.

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude
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Scala Penetrometer

Blows per 100mm
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LOG OF AUGER HA13

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 5 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[FILL] Clayey SILT with trace sand; light brown
with light grey, dark brown and black mottles.
Low plasticity; sand is fine.

Clayey SILT with trace sand; light brown. Low
plasticity; sand is fine.

1.5 m - Becomes with fine to medium sand and
light brown with light grey mottles.

SILT with some sand and minor clay; light pink
with occasional white and light brown speckles.
Low plasticity; sand is fine.

2.1 m - Becomes light brown with light grey
mottles.

2.5 m - Becomes light pink with white mottles.

2.9 m - Becomes light brown with occasional
light grey and light pink mottles.

Sandy SILT with minor clay; brown with light
grey mottles. Low plasticity; sand is fine to
coarse.
4.0 m - Becomes with light brown with light grey
and brown mottles.

Clayey SILT with minor sand; light brown with
brown and light grey mottles.

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

N/A = Not Applicable.

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 5 m
: 50 mm

Shear Vane No
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Reviewed By
Latitude
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LOG OF AUGER HA14

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 5 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[TOPSOIL].
Silty CLAY with minor sand and trace rootlets;
light grey with orange and white and brown
streaks. High plasticity; sand is fine.

Clayey SILT with some sand; light grey with
orange mottles and occasional grey specs. Low
plasticity; sand is fine to medium.

Silty CLAY; light purplish brown with light grey
and orange streaks and occasional black
staining. High plasticity.
Silty CLAY; light grey with orange mottles. High
plasticity.
1.7 m - Becomes light grey with occasional
orange streaks.

2.2 m - 25 mm lens of fine to coarse SAND; light
grey.

2.9 m - 50 mm lens of fine to coarse SAND; light
brown with orange mottles and occasional light
grey streaks.

Clayey SILT with some organics; light brown.
Low plasticity; organics are carbonaceous
inclusions (2 - 10 mm).

3.8 m - 100 mm lens of organic SILT; black.
Low plasticity.

4.15 m - Encountered minor partially
decomposed wood fragments (5 - 10 mm).
4.3 m - 150 mm lens of organic SILT; black.
Low plasticity.

Organic SILT; black. Low plasticity.

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

N/A = Not Applicable; T = Topsoil.

: Rangitoopuni Developments
: 20190.000.003
: 12-03-2025
: 5 m
: 50 mm

Shear Vane No
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Reviewed By
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LOG OF AUGER HA15

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 5 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[TOPSOIL].
Clayey SILT; orange brown with orange streaks.
Low plasticity.

Silty CLAY; orange brown with occasional light
grey and orange streaks. High plasticity.

1.1 m - Becomes white grey with occasional red
and orange streaks.

2.5 m - Encountered 15 mm lens with some fine
to coarse sand.

2.9 m - Becomes light orange brown with light
brown mottles and orange and light grey streaks.
Clayey SILT with trace organics; brown with
occasional light grey streaks. Organics are black
carbonaceous inclusions (2 - 10 mm).

3.9 m - Becomes grey with occasional light grey
streaks.

Sandy SILT with some clay and trace organics;
greyish brown with occasional orange specs and
black staining. Low plasticity; sand is fine to
coarse. Organics are partially decomposed wood
fragments (5 - 10 mm).

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

N/A = Not Applicable; T = Topsoil.

: Rangitoopuni Developments
: 20190.000.003
: 12-03-2025
: 5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

Scala Penetrometer

Blows per 100mm
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LOG OF AUGER HA16

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Date
Hole Depth
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Hand Auger met target depth at 5 m.
Dip test showed standing water at 5 m depth post drilling.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[TOPSOIL].

Clayey SILT with minor sand; brown orange with
light to dark grey streaks and mottles. Low
plasticity; sand is fine to medium.

1.7 m - Becomes light grey with light to dark
orange streaks and mottles.

2.3 m - Becomes with dark red mottles.

3.6 m - Becomes light orange with light grey
streaks.

4.2 m - Encountered a light purple streak.

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

N/A = Not Applicable; TS = Topsoil.

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

Scala Penetrometer

Blows per 100mm
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LOG OF AUGER HA17

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hand Auger met target depth at 5 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[FILL] SILT with minor sand and trace gravel;
brown. Low plasticity; sand is fine. Gravel is fine,
sub-angular to angular, greywacke.

Clayey SILT with trace sand; light brownish grey
with occasional orange streaks. Low plasticity.
Sand is fine.

0.9 m - With minor fine sand and trace rootlets,
and becomes light grey with occasional light
brown mottles.

SILT with trace clay; light grey. Low plasticity.
Clayey SILT with minor sand and trace gravel;
light grey with occasional light brown and light
pink streaks. Low plasticity; sand is fine. Gravel
is fine, sub-rounded, sedimentary.

Silty CLAY with minor sand; light pink with dark
pink and white streaks. High plasticity; sand is
fine to medium.

3.3 m - With minor fine sand, and becomes light
orange brown with occasional light orange and
brown streaks.
Clayey SILT with minor sand; light brown with
with light orange streaks. Low plasticity; sand is
fine.

Sandy SILT with trace clay; light pink with light
grey mottles. Low plasticity; sand is fine.

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

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

Scala Penetrometer

Blows per 100mm
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LOG OF AUGER HA18

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Date
Hole Depth

Hole Diameter

S
he

ar
 V

an
e

U
nd

ra
in

ed
 S

he
ar

S
tr

en
gt

h 
(k

P
a)

P
ea

k/
R

em
ol

de
d

C
on

si
st

en
cy

/
D

en
si

ty
 In

de
x

M
oi

st
ur

e 
C

on
d.

M
at

er
ia

l

U
S

C
S

 S
ym

bo
l

DESCRIPTION

G
ra

ph
ic

 S
ym

bo
l

W
at

er
 L

ev
el

D
ep

th
 (

m
 B

G
L)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

E
le

va
tio

n 
(m

R
L)

44

43

42

41

40

: 2093
: HM
: HP
: -36.7456766
: 174.5792822

Hand Auger met target depth at 5 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[FILL] SILT with some sand, clay, cobbles and
gravel; intermixed light to dark grown and grey.
Low plasticity; sand is fine to coarse. Gravel is
fine to coarse, sub-angular, greywacke.

0.5 m - 200 mm possible void.

End of Hole Depth: 1.5 m
Termination Condition: Practical refusal

N/A = Not Applicable.

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 1.5 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

Scala Penetrometer

Blows per 100mm
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LOG OF AUGER HA19

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Client Ref.
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Hole Depth
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: 174.5788147

Hand auger met practical refusal on hard material at 1.5 m depth.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.

G
E

O
T

E
C

H
 H

A
N

D
 A

U
G

E
R

  H
A

01
 -

 2
0.

G
P

J 
 N

Z
 D

A
T

A
 T

E
M

P
LA

T
E

 2
.G

D
T

  2
3/

0
3/

25

>>



147/19

221+

177/35

VSt

VSt - H

MD

VSt

M

F
IL

L
U

N
D

IF
F

E
R

E
N

T
IA

T
E

D
 T

A
K

A
A

N
IN

I F
O

R
M

A
T

IO
N

ML

ML

SP

ML

[FILL] SILT with some sand, clay, gravel and
minor rootlets; light to dark brown. Low plasticity;
sand is fine to coarse.

Sandy SILT with some clay; orange brown with
light to dark orange mottles. Low plasticity; sand
is fine to coarse.

1.5 m - With minor clay and fine, light grey
crushable silt clasts, and becomes light grey with
light to dark orange mottles.

Silty fine to coarse SAND with minor gravel; light
to dark orange with light grey streaks. Poorly
graded.

Sandy SILT with minor gravel; light grey with
occasional light to dark orange streaks and
mottles. Low plasticity; sand is fine to coarse.
Gravel is fine crushable silt clasts; light grey.
End of Hole Depth: 3 m
Termination Condition: Target depth

: Rangitoopuni Developments
: 20190.000.003
: 13-03-2025
: 3 m
: 50 mm

Shear Vane No
Logged By

Reviewed By
Latitude

Longitude

Scala Penetrometer

Blows per 100mm
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LOG OF AUGER HA20

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.003
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Hole Depth
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: 174.5787814

Hand Auger met target depth at 3 m.
Standing groundwater was not encountered.
Elevations and coordinates estimated from Auckland Council GeoMaps.
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[FILL] Clayey SILT with some organics;
dark brown. Low plasticity. Organics are
wood fragments.
Clayey SILT with trace sand; light grey with
pink and orange mottles. Low plasticity.
0.4 - 0.6 m - With pink streaks and minor
fine to medium sand.

1.1 - 1.5 m - No recovery.

Clayey SILT with some sand; light grey with
pink and orange mottles. Low plasticity.
Sand is fine to coarse.
1.6 - 1.7 m - Becomes orange.
1.8 - 1.95 m - No recovery.
Sandy SILT with trace clay; pinkish light
grey. Low plasticity. Sand is fine to medium.

Clayey SILT with minor sand; light grey with
orange mottles. Low plasticity. Sand is fine
to medium.

3.75 - 4.1 m - With some fine to coarse
sand.

4.1 m - With minor fine to medium sand
and becomes light grey with pink and
orange streaks.
4.2 - 4.5 m - No recovery.

Sandy SILT with trace clay; orange with
occasional light grey and pink mottles. Low
plasticity. Sand is fine to coarse.
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1/1//1/1/2/2
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0/1//1/2/1/2
 N=6

66/26 kPa

Client
Date

Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 03-03-2025
: 42 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio

Logged By/Reviewed By
Latitude

Longitude

: 64 mm

: JM / HP
: -36.7505189
: 174.5843713
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Defect
Description

Machine borehole met target depth at 42 m bgl
Dip test showed standing groundwater at 1.5 m [04/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Sandy SILT with trace clay; orange with
occasional light grey and pink mottles. Low
plasticity. Sand is fine to coarse.

5.85 - 6 m - No recovery.

Silty CLAY; light grey with pink and orange
streaks. High plasticity.

6.8 - 6.95 m - With minor fine to medium
sand.

Sandy SILT; orange with occasional dark
orange staining. Low plasticity. Sand is fine
to medium.

8.5 m - With light grey streaks and
inclusions of silty CLAY (20 mm diameter).

Silty CLAY with trace sand; light grey with
pink streaks. High plasticity.
Clayey SILT with some sand; orange with
light grey mottles. Low plasticity.

Sandy SILT with trace clay; light pink with
occasional light grey specks. Low plasticity.
Sand is fine to coarse.

Interbedded with

Silty CLAY; light grey with pink and orange
streaks. High plasticity. Beds are
sub-horizontal to gently inclined, moderately
thin to moderately thick, moderately widely
spaced.
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144/44 kPa

Client
Date

Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 03-03-2025
: 42 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio

Logged By/Reviewed By
Latitude

Longitude

: 64 mm

: JM / HP
: -36.7505189
: 174.5843713
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Description

Machine borehole met target depth at 42 m bgl
Dip test showed standing groundwater at 1.5 m [04/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Sandy SILT with trace clay; light pink with
occasional light grey specks. Low plasticity.
Sand is fine to coarse.

Interbedded with

Silty CLAY; light grey with pink and orange
streaks. High plasticity. Beds are
sub-horizontal to gently inclined, moderately
thin to moderately thick, moderately widely
spaced.

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

Interbedded with

Sandy SILT; light pink. Low plasticity. Sand
is fine to coarse. Beds are moderately
inclined, thin, closely spaced.

Sandy SILT with trace clay; pink with
occasional light grey specks. Low plasticity.
Sand is fine to coarse.

Interbedded with

Clayey SILT; light grey with pink streaks.
Low plasticity. Beds are gently inclined, thin
to moderately thin, moderately widely
spaced.

16 - 16.2 m - Sandy SILT becomes grey.
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1/2//1/3/3/3
 N=10
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2/2//3/3/4/4
 N=14

144/44 kPa
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Date

Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 03-03-2025
: 42 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio

Logged By/Reviewed By
Latitude

Longitude

: 64 mm

: JM / HP
: -36.7505189
: 174.5843713
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Defect
Description

Machine borehole met target depth at 42 m bgl
Dip test showed standing groundwater at 1.5 m [04/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Clayey SILT with trace sand; light grey with
orange streaks. Low plasticity.

Interbedded with

Sandy SILT; light orange brown. Low
plasticity. Sand is fine to medium. Beds are
moderately inclined, thin, closely spaced to
moderately widely spaced.

17.8 m - Sandy SILT becomes grey and
thickly bedded.

Silty fine to coarse SAND; light brownish
grey. Well graded.

Clayey SILT; grey with dark grey streaks.
Low plasticity.
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3/3//5/6/6/8
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3/4//5/6/8/9
 N=28

2/3//3/4/6/5
 N=18
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Description

Machine borehole met target depth at 42 m bgl
Dip test showed standing groundwater at 1.5 m [04/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Sandy SILT; light orange and dark reddish
orange. Low plasticity. Sand is fine to
coarse.

Interbedded with

Clayey SILT; grey. Low plasticity. Beds are
sub-horizontal to gently inclined, very thin,
very closely spaced.

22.65 m - Becomes light grey and clayey
SILT beds become moderately thick to
thick, moderately widely spaced.

23.7 - 24 m -With dark orange and light
orange brown staining.

24 m - Becomes grey with orange and light
brownish grey streaks.

25.35 - 25.5 m - Becomes light pinkish
grey.

Silty fine to coarse SAND; pinkish orange.
Well graded.

26.6 m - Becomes light greyish brown.
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MD

3/4//5/6/7/8
 N=26

4/3//4/6/7/8
 N=25

3/4//4/6/6/7
 N=23
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Description

Machine borehole met target depth at 42 m bgl
Dip test showed standing groundwater at 1.5 m [04/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Sandy SILT with trace clay; orange with
dark orange staining. Low plasticity. Sand is
fine to coarse.
27.25 - 27.35 m - Encountered trace fine,
rounded limonite gravel.

Sandy SILT; light brownish grey. Low
plasticity. Sand is fine to coarse.

Interbedded with

Clayey SILT; grey with dark grey streaks.
Low plasticity. Beds are gently inclined to
moderately inclined, moderately thin,
moderately widely spaced.

28.5 - 28.7 m -With occasional orange
staining.

29.75 - 29.8 m -Encountered lens of dark
brown, fine SAND.

Clayey SILT; dark grey. Low plasticity.

30.5 m - Becomes light grey with dark grey
streaks.

30.9 m - With orange streaks and staining.

Silty fine to medium SAND; orange. Well
graded.
Clayey SILT; dark grey. Low plasticity.
(Completely weathered SILTSTONE;
extremely weak.)

Interbedded with

Silty fine to medium SAND; light and dark
orange. Well graded. Beds are gently
inclined, moderately thin, moderately widely
spaced.
31.8 m - With gently inclined orange bands

M

H

H

H

N/A

H

3/4//6/7/10/10
 N=33
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Description

Machine borehole met target depth at 42 m bgl
Dip test showed standing groundwater at 1.5 m [04/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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and sand beds become laminated to very
thin.

32.8 - 33 m - No recovery.

Silty fine to coarse SAND; dark orange and
light orange brown. Well graded.
(Completely weathered SANDSTONE;
extremely weak.).

Interbedded with

Highly weathered, dark grey with
moderately inclined, laminated to very thin
orange bands and staining SILTSTONE;
very weak. Beds are gently to moderately
inclined, very thin to thin, extremley closely
spaced to closely spaced, Fe staining along
bedding contacts.

Highly weathered, dark grey with gently
inclined, laminated to very thin orange
bands and staining SILTSTONE; very
weak.
35.5 m - With gently inclined, very thin,
extremely closely spaced to very closely
spaced beds of light brownish grey, fine
SAND.
Silty fine to coarse SAND; light brownish
grey. Well graded. (Completely weathered
SANDSTONE; extremely weak.)
Silty fine to coarse SAND; light brownish
grey with orange staining. Well graded.
(Completely weathered SANDSTONE;
extremley weak.)
Interbedded with

Highly weathered, dark grey SILTSTONE;
very weak. Beds are gently inclined, very
thin to thin, very closely spaced to closely
spaced, Fe staining along bedding contacts.
36.85 m - Sandstone beds become orange
with dark orange staining.
37.2 - 37.5 m - No recovery.

M

N/A

H

VD

VW

D

VW

35.27-35.37 m: Driling
induced bedding partings;
gently inclined, extremley
closely spaced to very
closely spaced

35.45-35.97 m: Drilling
induced bedding partings;
closely spaced.

36.16 m: Bedding parting
with Fe staining

36.5-36.9 m: Drilling
induced bedding partings;
closely spaced.
36.7 m: Drilling induced
bedding parting
36.9 m: Joint; gently
inclined, stepped, planar,
smooth, Fe staining
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Description

Machine borehole met target depth at 42 m bgl
Dip test showed standing groundwater at 1.5 m [04/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Silty fine to coarse SAND; light brownish
grey with occasional orange staining. Well
graded. (Completely weathered,
SANDSTONE; extremley weak.)
38.35 - 38.5 m - With moderately inclined,
thin to moderately thin, very closely spaced
beds of highly weathered, dark grey
SILTSTONE; very weak.
38.5 m - Becomes orange.

39.65 - 39.85 m - With moderately inclined,
thin to moderately thin, very closely spaced
beds of highly weathered, dark grey
SILTSTONE; very weak.
39.85 m - Becomes light brownish grey and
siltstone beds become closely spaced to
moderately widely spaced.

40.6 m - With orange staining.

40.9 - 41.25 m - With moderately inclined,
thin to moderately thin, very closely spaced
to closely spaced beds of highly weathered,
dark grey SILTSTONE; very weak.
41.25 m - Becomes orange with dark
orange, thinly laminated, moderately
inclined bands.

41.7 m - With moderately inclined, thin to
moderately thin, very closely spaced to
closely spaced beds of highly weathered,
dark grey SILTSTONE; very weak.
End of Hole Depth: 42 m
Termination: met target depth

N/A

VW

D

38.5 m: Drilling induced
bedding parting

39.7 m: Bedding parting
Drilling induced bedding
parting with Fe staining
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Description

Machine borehole met target depth at 42 m bgl
Dip test showed standing groundwater at 1.5 m [04/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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0 - 0.7 m: No Recovery (Inferred as below).

[FILL] Organic clayey SILT with minor roots
and trace gravel; dark brown. Low plasticity;
gravel is fine to medium, sub-angular to
angular greywacke.
[FILL] Clayey SILT with trace sand;
brownish orange with grey streaks. Low
plasticity; sand is fine to medium.

Silty CLAY with trace sand; light grey with
orange and dark pink streaks High
plasticity; sand is fine.

1.95-2.30: No Recovery.

2.5 m: With minor fine to medium sand.

Clayey SILT with minor sand; light grey with
dark pink and orange streaks. Low
plasticity; sand is fine to medium.

3.45-3.70 m: With occasional dark
brownish orange streaks (limonite staining).

4.1 m: Lens of silty fine to coarse SAND
with trace gravel; grey with white specks.
Well graded; gravel is fine, sub-rounded
hard siltstone clasts.
4.15-4.50 m: No Recovery.

Silty CLAY; orange with pink and light grey
streaks. High plasticity.

4.85-4.95 m: Lens of clayey SILT with
minor sand; light grey. Low plasticity; sand
is fine to medium.

N/A

M

N/A

M

N/A

M

N/A

F-St

St

St

VSt

N/A

St

1.1/1.1.2.2
 N=6

1.1/1.1.2.2
 N=6

0.0/0.1.1.1
 N=3

75/34 kPa

118/47 kPa
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Description

Machine borehole met target depth at 25.8 m bgl.
Dip test showed standing water at 8.8 m depth on 18/02/2025 at 0800hrs.
Coordinates and Elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Applicable; NR = No Recovery; F = Fill.
AC = Albany Conglomerate
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Clayey SILT with minor sand; light grey with
orange and pink streaks. Low plasticity;
sand is fine to medium.

6.05 m: With some fine to medium sand.

Sandy SILT with trace clay and gravel;
bluish grey with white specks and black
carbonaceous inclusions. Low plasticity;
sand is fine to coarse; gravel is fine to
medium, rounded to sub-rounded hard
siltstone clasts. Chaotic fabric with
discontinous lenses of silty clay.

Clayey SILT with minor sand; grey with
dark orange streaks. Low plasticity; sand is
fine.

7.4 m: With some fine to coarse sand.
Becomes dark orange.

7.95 m: With minor fine to medium sand.

8.30-8.35 m: With trace fine, sub-angular
hard limonite concretions and dark
brownish orange staining.

Silty fine to coarse SAND with trace clay;
dark grey with dark orange staining. Well
graded.

Sandy SILT with minor clay; dark grey. Low
plasticity; sand is fine to medium.

Silty fine to coarse SAND with trace clay;
dark grey. Well graded.

M

VSt

VSt

VSt
- H

MD

H

MD

0.1/2.1.2.2
 N=7

1.0/2.3.3.4
 N=12

2.2/4.4.5.6
 N=19

2.3/3.3.4.5
 N=15
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Description

Machine borehole met target depth at 25.8 m bgl.
Dip test showed standing water at 8.8 m depth on 18/02/2025 at 0800hrs.
Coordinates and Elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Applicable; NR = No Recovery; F = Fill.
AC = Albany Conglomerate
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Silty fine to coarse SAND with trace clay;
dark grey. Well graded.

Clayey SILT; dark grey. Low plasticity.

Interbedded with:

Sandy SILT with minor clay; dark grey. Low
plasticity; sand is fine to medium. Beds are
sub-horizontal to gently inclined, thin, very
closely spaced to closely spaced.

Silty fine to coarse SAND with trace clay;
dark grey with occasional white specks.
Well graded.

12.9 m: With trace fine, sub-rounded to
sub-angular hard sedimentary clasts.

13.2 m: Sand becomes fine to medium.

13.35-13.40 m: With black carbonaceous
laminations and specks.
Silty fine to medium SAND with trace clay;
dark grey with black carbonaceous
laminations and specks. Poorly graded.
Beds are sub-horizontal, moderately thin to
moderately thick.

Interbedded with:

Clayey SILT; dark grey. Low plasticity. Beds
are sub-horizontal, thin to moderately thin.
Clayey SILT; dark grey. Low plasticity.

Interbedded with:

Sandy SILT with minor clay; dark grey. Low
plasticity; sand is fine to medium. Beds are
sub-horizontal, very thin, very closely
spaced.
Silty fine to coarse SAND; dark grey with
occasional white specks. Well graded.

15.85 m: Sand becomes fine to medium.
White specks cease.
15.90-15.95 m: Lens of clayey SILT; dark
grey. Low plasticity.
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MD
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 N=15

3.4/4.5.5.5
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5.6/8.8.10.12
 N=38

4.4/5.5.5.9
 N=24
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Description

Machine borehole met target depth at 25.8 m bgl.
Dip test showed standing water at 8.8 m depth on 18/02/2025 at 0800hrs.
Coordinates and Elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Applicable; NR = No Recovery; F = Fill.
AC = Albany Conglomerate
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15.95 m: With occasional black
carbonaceous laminations.
Silty fine to coarse SAND; dark grey with
occasional white specks. Well graded.

Clayey SILT; dark grey. Low plasticity.

Interbedded with:

Silty fine to coarse SAND; dark grey with
white specks. Well graded. Beds are
sub-horizontal, very closely spaced to
closely spaced.
Silty fine to medium SAND with trace clay;
dark grey. Poorly graded.

17.9 m: Sand becomes fine to coarse.

Clayey SILT with trace sand; dark grey with
black carbonaceous inclusions. Low
plasticity; sand is fine.

Silty fine to coarse SAND with trace clay;
dark grey with occasional black
carbonaceous laminations. Well graded.

M

MD

H

MD

H

D

4.6/7.7.8.8
 N=30

4.5/6.5.7.7
 N=25

4.5/5.6.6.6
 N=23

5.5/7.8.8.10
 N=33
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Description

Machine borehole met target depth at 25.8 m bgl.
Dip test showed standing water at 8.8 m depth on 18/02/2025 at 0800hrs.
Coordinates and Elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Applicable; NR = No Recovery; F = Fill.
AC = Albany Conglomerate
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Silty fine to coarse SAND with trace clay;
dark grey. Well graded.

Interbedded with:

Clayey SILT; dark grey. Low plasticity.
[Highly weathered, dark grey SILTSTONE;
extremely weak.] Beds are sub-horizontal,
thin to moderately thin, closely spaced to
moderately widely spaced.

Moderately weathered, dark grey, fine to
coarse SANDSTONE with occasional black
carbonaceous laminations; very weak.

Interbedded with:

Slightly weathered, dark grey SILTSTONE;
very weak. Beds are sub-horizontal to
gently inclined, thin to moderately thin,
closely spaced to moderately widely spaced.

End of Hole Depth: 25.8 m
Termination: met target depth

M

N/A

D -
VD

VW

8.4/14.14.16.6
for 35 mm

 N=50+

4.4/11.19.20
for 58 mm

 N=50+

9.23/37.13 for
35 mm
 N=50+

23.25 m: Gently-inclined
bedding parting;
undulating, smooth,
narrow.
23.35 m: Sub-horizontal
joint; stepped, smooth,
moderately narrow.

24.9 m: Gently-inclined
joint; undulating, rough,
narrow.
25 m: Gently-inclined
bedding parting;
undulating, smooth,
narrow.
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: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio

Logged By/Reviewed By
Latitude

Longitude

: 64 mm

: JS / HP
: -36.7466927
: 174.5791481

M
at

er
ia

l DESCRIPTION

Lo
g 

S
ym

bo
l

S
am

pl
e 

T
yp

e

W
at

er
 L

ev
el

M
oi

st
ur

eRQD
(%)

25 50 75

TCR
(%)

25 50 75

BOREHOLE LOG MBH02

P
ie

zo
m

et
er

C
on

st
ru

ct
io

n

S
tr

en
gt

h

E
le

va
tio

n 
(m

R
L)

29

28

27

26

D
ep

th
 (

m
 B

G
L)

22

23

24

25

S
P

T
 N

-V
al

ue
 /

V
an

e 
S

he
ar

S
tr

en
gt

h

Defect
Description

Machine borehole met target depth at 25.8 m bgl.
Dip test showed standing water at 8.8 m depth on 18/02/2025 at 0800hrs.
Coordinates and Elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Applicable; NR = No Recovery; F = Fill.
AC = Albany Conglomerate
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0.00-0.75 m: No Recovery (Inferred
washout of gravelly material).

[FILL] Silty CLAY with trace gravel; light
orange-brown with dark orange mottles.
High plasticity; gravel is fine, sub-angular
greywacke.
Silty CLAY; light grey with orange and
dark pink streaks. High plasticity. Beds
are sub-horizontal, moderately thin.

Interbedded with:

Clayey SILT with minor sand; light
brownish orange. Low plasticity; sand is
fine to medium. Beds are sub-horizontal,
very thin to thin.
1.50-1.95 m: No Recovery.

Clayey SILT with some sand; light grey
with orange mottles. Low plasticity; sand
is fine to medium.
Silty CLAY with minor sand; light grey
with orange streaks. High plasticity; sand
is fine to medium.
3.0 m: Becomes light grey with pink
streaks.

Clayey SILT with minor sand; light grey
with orange and pink streaks. Low
plasticity; sand is fine to medium.
Silty CLAY trace sand; light grey with
orange and pink streaks. High plasticity;
sand is fine to medium.

4.4 m: With minor fine to medium sand.

Clayey SILT with minor sand; light grey
with pink and orange streaks. Low
plasticity; sand is fine to medium.

4.95-5.10 m: Lens of silty CLAY; light
grey with pink streaks. High plasticity.

N/A

M

N/A

M

N/A

VSt

F -
St

St

VSt

VSt

VSt

VSt

2.2/2.2.2.1
 N=7

0.1/1.1.1.1
 N=4

0.0/1.1.1.2
 N=5
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Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing water at 4.35 m depth on 20/02/2025 at 0800hrs.
N/A = Not Applicable; NR = No Recovery; F = Fill.

Strengths inferred from shear vane, SPT and tactile assessment.
Coordinates and Elevation estimated using Auckland Council GeoMaps.
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Clayey SILT with minor sand; light grey
with pink and orange streaks. Low
plasticity; sand is fine to medium.
5.5 m: With some fine to medium sand.
Becomes orange with light grey streaks.

Clayey SILT; dark grey. Low plasticity.
Beds are sub-horizontal; moderately thin
to moderately thick.

Intebedded with:

Silty fine to coarse SAND with trace clay;
dark grey. Well graded. Beds are
sub-horizontal; thin to moderately thin.

9.45-9.80 m: No Recovery.

M

N/A

M

VSt

VSt
- H

0.1/1.1.2.2
 N=6

0.1/1.2.2.2
 N=7

0.1/2.2.2.3
 N=9

1.1/1.2.3.2
 N=8
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Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing water at 4.35 m depth on 20/02/2025 at 0800hrs.
N/A = Not Applicable; NR = No Recovery; F = Fill.

Strengths inferred from shear vane, SPT and tactile assessment.
Coordinates and Elevation estimated using Auckland Council GeoMaps.
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Clayey SILT; dark grey. Low plasticity.
Beds are sub-horizontal; moderately thin
to moderately thick.

Intebedded with:

Silty fine to coarse SAND with trace clay;
dark grey. Well graded. Beds are
sub-horizontal; thin to moderately thin.

Sandy SILT with minor clay; dark grey.
Low plasticity; sand is fine to medium.
Beds are sub-horizontal, moderately thin
to moderately thick.

Interbedded with:

Clayey SILT with trace sand; dark grey.
Low plasticity; sand is fine. Beds are
sub-horizontal, thin to moderately thin

Silty fine to coarse SAND with trace clay;
dark grey. Well graded.
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VSt
- H

H

L

H

1.1/1.2.3.2
 N=8

0.2/2.2.3.2
 N=9

1.2/2.2.2.3
 N=9

0.2/2.1.2.3
 N=8
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Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing water at 4.35 m depth on 20/02/2025 at 0800hrs.
N/A = Not Applicable; NR = No Recovery; F = Fill.

Strengths inferred from shear vane, SPT and tactile assessment.
Coordinates and Elevation estimated using Auckland Council GeoMaps.
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Clayey SILT; dark grey. Low plasticity.
Beds are sub-horizontal, moderately thin
to moderately thick.

Interbedded with:

Sandy SILT with some clay; dark grey.
Low plasticity; sand is fine to medium.
Beds are sub-horizontal, very thin to thin.

17.3 m: With black carbonaceous
lamination.

Clayey SILT; dark grey with occasional
black carbonaceous laminations. Low
plasticity. Beds are sub-horizontal, thin to
moderately thin.

Interbedded with:

Silty fine to coarse SAND with trace clay;
dark grey. Well graded. Beds are
sub-horizontal, thin to moderately thin.

Silty fine to coarse SAND; dark grey.
Well graded. Beds are sub-horizontal to
gently inclined, moderately thin to
moderately thick.

Interbedded with:

Clayey SILT; dark grey. Low plasticity.
Beds are sub-horizontal to gently
inclined, very thin to thin.
19.50-19.95 m: No Recovery.

M

N/A

M

H

H

MD

0.3/3.3.3.4
 N=13

2.2/3.3.3.5
 N=14

1.1/3.3.4.4
 N=14

2.3/4.4.5.5
 N=18
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Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing water at 4.35 m depth on 20/02/2025 at 0800hrs.
N/A = Not Applicable; NR = No Recovery; F = Fill.

Strengths inferred from shear vane, SPT and tactile assessment.
Coordinates and Elevation estimated using Auckland Council GeoMaps.
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Silty fine to coarse SAND; dark grey.
Well graded. Beds are sub-horizontal to
gently inclined, moderately thin to
moderately thick.

Interbedded with:

Clayey SILT; dark grey. Low plasticity.
Beds are sub-horizontal to gently
inclined, very thin to thin.

25.40-25.45: With black carbonaceous
laminations and specks.

26.5 m: With black carbonaceous
laminations and specks.
Silty fine to coarse SAND with trace clay;
dark grey with occasional black
carbonaceous specks. Well graded.

M

MD

MD

2.3/3.4.4.6
 N=17

3.4/4.4.5.5
 N=18

4.5/5.6.7.7
 N=25
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Defect
Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing water at 4.35 m depth on 20/02/2025 at 0800hrs.
N/A = Not Applicable; NR = No Recovery; F = Fill.

Strengths inferred from shear vane, SPT and tactile assessment.
Coordinates and Elevation estimated using Auckland Council GeoMaps.
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Silty fine to coarse SAND with trace clay;
dark grey with occasional black
carbonaceous specks. Well graded.

Sandy SILT with trace clay; dark grey.
Low plasticity; sand is fine to medium.
Beds are sub-horizontal, moderately thin.

Interbedded with:

Clayey SILT with trace sand; dark grey
with occasional black carbonaceous
laminations. Low plasticity; sand is fine.
Beds are sub-horizontal, very thin to thin.
Silty fine to coarse SAND with trace clay;
dark grey. Well graded.

29.25-29.55 m: With trace fine,
sub-rounded to sub-angular hard
sedimentary clasts.

M

MD

MD

MD

3.2/3.5.6.6
 N=20

4.3/5.3.4.4
 N=16

3.3/4.4.6.6
 N=20

3.4/3.4.5.5
 N=17
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: Rangitoopuni Developments
: 21-02-2025
: 37.5 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001
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Energy Transfer Ratio
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Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing water at 4.35 m depth on 20/02/2025 at 0800hrs.
N/A = Not Applicable; NR = No Recovery; F = Fill.

Strengths inferred from shear vane, SPT and tactile assessment.
Coordinates and Elevation estimated using Auckland Council GeoMaps.
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Silty fine to coarse SAND with trace clay;
dark grey. Well graded.

33.15-33.2 m: With black carbonaceous
specks.

35.6-35.9 m: With trace fine,
sub-rounded to sub-angular hard
sedimentary clasts.

Silty fine to coarse SAND; dark grey.
Well graded.
[Highly weathered, dark grey, fine to
coarse SANDSTONE; extremely weak].

End of Hole Depth: 37.5 m
Termination: met target depth

M

MD

D
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Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 21-02-2025
: 37.5 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio
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: 64 mm
:
: JS / HP
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Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing water at 4.35 m depth on 20/02/2025 at 0800hrs.
N/A = Not Applicable; NR = No Recovery; F = Fill.

Strengths inferred from shear vane, SPT and tactile assessment.
Coordinates and Elevation estimated using Auckland Council GeoMaps.
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Clayey SILT; grey with orange mottles. Low
plasticity.

0.4 m - With minor fine to medium sand.

Sandy SILT; grey with occasional orange
mottles. Low plasticity. Sand is fine to
coarse.

1 - 1.5 m - No recovery.

1.95 -3 m - No recovery.

Sandy SILT with minor clay; dark grey. Low
plasticity. Sand is fine to coarse.

Interbedded with

Silty CLAY; dark grey. High plasticity. Beds
are sub-horizontal, moderately thin,
moderately widely spaced.

4.3 - 4.35 m - Encountered organic CLAY.

Silty CLAY with some organics; dark
blackish grey. High plasticity. Organics are
amorphous.

5.05 - 5.2 m - Encountered organic CLAY.

M

H

H

N/A

F

F

1/2//1/1/3/2
 N=7

0/0//0/0/2/1
 N=3

0/0//0/0/0/0
 N=0

UTP 

37/22 kPa
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Drilling Contractor

: Rangitoopuni Developments
: 06-03-2025
: 16.5 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio
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: 64 mm

: JM / HP
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Description

Machine borehole met target depth at 16.5 m bgl
Dip test showed standing groundwater at 3.25 m bgl [05/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
UTP = Unable to Penetrate
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Silty CLAY with some organics; dark
blackish grey. High plasticity. Organics are
amorphous.
5.5 - 5.25 m - Encountered organic CLAY.

Clayey SILT with minor sand and trace
organics; dark grey. Low plasticity. Sand is
fine to medium. Organics are amorphous.

Silty fine to coarse SAND; dark grey. Well
graded.
7.25 - 7.5 m - No recovery.

Sandy SILT with trace gravel; dark grey
with bluish green specks. Low plasticity.
Sand is fine to coarse; gravel is fine
crushable, rounded siltstone clasts.

Clayey SILT with trace sand; dark grey with
occasional black carbonaceous inclusions.
Low plasticity. Sand is fine.
Sandy SILT with minor clay; dark grey. Low
plasticity.

Interbedded with

Clayey SILT; dark grey. Low plasticity. Beds
are gently inclined, moderately thin,
moderately widely spaced.

M

F

F

MD

N/A

H

H

H

0/0//0/0/0/1
 N=1

2/4//5/5/6/7
 N=23

2/3//5/4/7/8
 N=24

4/4//7/8/9/14
 N=38

32/15 kPa
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Drilling Contractor

: Rangitoopuni Developments
: 06-03-2025
: 16.5 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio
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Description

Machine borehole met target depth at 16.5 m bgl
Dip test showed standing groundwater at 3.25 m bgl [05/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
UTP = Unable to Penetrate

G
E

O
T

E
C

H
 M

A
C

H
IN

E
 B

O
R

E
H

O
LE

 -
 R

O
C

K
  

M
B

H
06

-0
7.

G
P

J 
 N

Z
 D

A
T

A
 T

E
M

P
LA

T
E

 2
.G

D
T

  2
3/

0
3/

25

6

7

8

9

10

: 97.1%



E
A

S
T

 C
O

A
S

T
 B

A
Y

S
 F

O
R

M
A

T
IO

N

Silty fine to coarse SAND; dark grey. Well
graded. (Completely weathered
SANDSTONE; extremely weak.)

Silty fine to coarse SAND; dark grey. Well
graded. (Completely weathered,
SANDSTONE; extremely weak.)

Interbedded with

Clayey SILT; dark grey. Low plasticity.
(Completely weathered, dark grey
SILTSTONE; extremely weak. Beds are
gently to moderately inclined, moderately
thin, very closely spaced.)
Highly weathered, dark grey SILTSTONE;
very weak.

Interbedded with

Silty fine to coarse SAND; dark grey. Well
graded. (Completely weathered,
SANDSTONE; extremely weak. Beds are
moderately inclined, thin to moderately thin,
extremely closely spaced to closely spaced.)

Moderately weathered, dark grey
SILTSTONE; very weak.

Interbedded with

Moderately weathered, dark grey, fine to
medium SANDSTONE; very weak. Beds
are moderately inclined, thin, moderately
widely spaced.

16 m - Beds become very thin to thin and
very closely spaced to closely spaced.

M

H

D

H

EW
-

VW

VW

4/4//7/8/9/14
 N=38

5/12//12/16/17/5
for 26 mm

 N=50+

7/29//46/4 for
6 mm

 N=50+

8/25//31/19
for 25 mm

 N=50+

12.4-12.8 m: Drilling
induced bedding partings;
moderately inclined,
smooth, planar, closely
spaced

14.03-14.55 m: Drilling
induced bedding partings;
very closely spaced to
closely spaced

15.75 m: Joint set;
sub-vertical and
sub-horizontal, planar,
smooth

16.2 m: Joint; gently
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Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 06-03-2025
: 16.5 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001
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Energy Transfer Ratio
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Description

Machine borehole met target depth at 16.5 m bgl
Dip test showed standing groundwater at 3.25 m bgl [05/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
UTP = Unable to Penetrate
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End of Hole Depth: 16.5 m
Termination: met target depth

VW

inclined, planar, smooth,
sand infill

Client
Date

Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 06-03-2025
: 16.5 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio

Logged By/Reviewed By
Latitude

Longitude

: 64 mm

: JM / HP
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Defect
Description

Machine borehole met target depth at 16.5 m bgl
Dip test showed standing groundwater at 3.25 m bgl [05/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
UTP = Unable to Penetrate
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[FILL] Fine to coarse GRAVEL with trace
cobble and trace rootlets; dark grey. Well
graded. Gravel and cobble are greywacke,
angular.
[FILL] SILT with minor sand and trace
gravel and trace organics; dark brown with
occasional orange mottles. Low plasticity.
Gravel is fine, angular greywacke. Organics
are carbonaceous inclusions.
[FILL] SILT with minor clay and trace sand;
light greyish brown with orange mottles.
Low plasticity.
0.5 - 1.5 m - No recovery.

SILT with minor sand and minor clay; light
grey with orange mottles. Low plasticity.
Sand is fine to medium.

Sandy SILT with trace clay; light grey with
orange mottles. Low plasticity. Sand is fine
to coarse.
2.65 - 3.0 m - No recovery.

Sandy SILT with trace clay; light grey with
orange mottles. Low plasticity. Sand is fine.

Interbedded with

SILT with minor sand and trace clay;
orange. Low plasticity. Sand is fine. Beds
are sub-horizontal, moderately thin to
moderately thick and moderately widely
spaced.

4.3 - 4.5 m - No recovery.

SILT with some sand and minor clay; dark
grey. Low plasticity. Sand is fine to medium.

M

N/A

N/A

H

N/A

VSt

St

N/A

F - 
St

N/A

St -
VSt

1/0//1/2/2/1
 N=6

0/0//0/0/0/0
 N=0

0/2//2/2/2/3
 N=9

200+ kPa

74/37 kPa
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Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 07-03-2025
: 19.5 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio

Logged By/Reviewed By
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Longitude

: 64 mm

: JM / HP
: -36.7480219
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Defect
Description

Machine borehole met target depth at 19.5 m bgl
Dip test showed standing groundwater at 3.4 m bgl [06/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
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SILT with some sand and minor clay; dark
grey. Low plasticity. Sand is fine to medium.

7.1 - 7.3 m - With some fine to coarse
sand.

7.95 - 8.25 m - With some fine to coarse
sand.

Sandy SILT with trace clay; dark grey. Low
plasticity. Sand is fine to coarse.

Interbedded with

Clayey SILT with trace sand; dark grey.
Low plasticity. Sand is fine. Beds are
sub-horizontal to gently inclined, moderately
thin, closely spaced to moderately widely
spaced.

M

St -
VSt

H

1/2//2/3/4/5
 N=14

2/2//2/4/5/4
 N=15

3/3//5/5/5/5
 N=20

3/3//5/7/8/10
 N=30

121/27 kPa

200+ kPa

UTP 
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Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 07-03-2025
: 19.5 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001
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Defect
Description

Machine borehole met target depth at 19.5 m bgl
Dip test showed standing groundwater at 3.4 m bgl [06/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
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Silty fine to coarse SAND; dark grey. Well
graded.

Interbedded with

Clayey SILT; dark grey. Low plasticity.
(Completely weathered SILTSTONE;
extremely weak.) Beds are gently inclined,
thin to moderately thin, closely spaced.
Silty fine to coarse SAND; dark grey. Well
graded.

Silty fine to coarse SAND; dark grey. Well
graded. (Completely weathered
SANDSTONE; extremley weak.)

Interbedded with

Moderately weathered, dark grey
SILTSTONE; very weak. Beds are gently
inclined to moderately inclined, thin,
moderately widely spaced.
13.1 m - Siltstone beds become very widely
spaced.
13.38 - 13.5 m - No recovery.

15.55 - 15.65 m - Siltstone beds become
very closely spaced.

16 m - Siltstone beds become extremely
closely spaced to closely spaced.

M

D

VD

D -
VD

3/3//5/7/8/10
 N=30

7/12//14/13/13/10
for 48 mm

 N=50+

10/14//16/18/16
for 64 mm

 N=50+

7/7//6/10/12/14
 N=48

13.13 m: Drilling induced
bedding parting with
siltstone gravel infill

15.75 m: Drilling induced
bedding parting

16 m: Drilling induced
bedding parting

Client
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Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 07-03-2025
: 19.5 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio
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Description

Machine borehole met target depth at 19.5 m bgl
Dip test showed standing groundwater at 3.4 m bgl [06/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
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Highly weathered, dark grey, fine to
medium SANDSTONE; very weak.

Interbedded with

Moderately weathered, dark grey,
SILTSTONE; very weak. Beds are gently
inclined, thin to moderately thin, very
closely spaced.

Moderately weathered, dark grey
SILTSTONE; very weak.

Interbedded with

Moderately weathered, dark grey fine to
medium SANDSTONE; very weak. Beds
are gently inclined, thin to moderately thin,
closely spaced.

End of Hole Depth: 19.5 m
Termination: met target depth

M

N/A

D -
VD

VW

VW

11/19//21/20/9
for 30 mm

 N=50+

13/37 for 51
mm

 N=50+

16.91-18.93 m: Bedding
parting

19.01-19.04 m: Joint;
moderately inclined,
undulating, rough
19.04-19.29 m: Joint;
slightly inclined,
undulating, rough
19.29-19.33 m: Cross
joint; moderately inclined,
smooth, planar
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Date

Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 07-03-2025
: 19.5 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio
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: 64 mm

: JM / HP
: -36.7480219
: 174.5830162
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Description

Machine borehole met target depth at 19.5 m bgl
Dip test showed standing groundwater at 3.4 m bgl [06/03/2025 15:00]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
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[FILL] Fine to coarse GRAVEL with trace
cobbles; grey. Well graded. Gravel is
greywacke, sub-angular to angular.
[FILL] Gravelly SILT with trace rootlets;
dark orange brown. Low plasticity. Gravel is
fine, greywacke, sub-angular to angular.
SILT with some sand and trace clay; orange
brown with occasional light grey streaks.
Low plasticity. Sand is fine to medium.
0.5 - 1.5 m - No recovery.

Silty CLAY with minor sand; light grey with
pink and orange streaks. High plasticity.
Sand is fine.

Clayey SILT with some sand; light grey with
pink mottles. Low plasticity. Sand is fine to
coarse.
2.6 - 3.0 m - No recovery.

Silty CLAY with minor sand; light grey with
pink, orange and red streaks. High
plasticity.

Clayey SILT with minor sand; light grey with
pink mottles. Low plasticity. Sand is fine to
medium.
4.25 - 4.5 m - No recovery.

4.55 m - 4.6 m - Encountered dark orange
staining and with trace fine, sub-rounded to
sub-angular limonite gravels.
4.8 - 4.95 m - No recovery.

Silty CLAY; light grey with pink and orange
streaks. High plasticity.

M

N/A
N/A

VSt

N/A

St

St

N/A

St -
VSt

St

St -
VSt

1/1//1/1/1/2
 N=5

0/1//1/1/2/2
 N=6

1/1//1/0/1/1
 N=3

133/30 kPa

80/56 kPa
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Date

Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 24-02-2025
: 45 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio

Logged By/Reviewed By
Latitude

Longitude

: 64 mm

: JM / HP
: -36.7510248
: 174.5823707
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Defect
Description

Machine borehole met target depth at 45 m bgl.
Dip test showed standing groundwater at 6.25 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery; F = Fill
UTF = Undifferentiated Takaanini Formation
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Clayey SILT with minor sand; brownish
grey with sub-horizontal pink streaks. Low
plasticity. Snad is fine to medium.

Silty fine to medium SAND; light brownish
grey with orange streaks and staining. Well
graded.

Clayey SILT with trace sand; light brownish
grey with dark orange mottles. Low
plasticity. Sand is fine.

Sandy SILT with minor clay; light brownish
grey. Low plasticity. Sand is fine to medium.

Interbedded with

Silty fine to medium SAND; light brownish
grey. Well graded. Beds are sub-horizontal,
very thin to thin, moderately widely spaced.

Silty CLAY with trace sand; light brownish
grey. High plasticity.
Sandy SILT with trace clay; light brownish
grey. Low plasticity. Sand is fine to medium.

Clayey SILT with trace sand; dark grey.
Low plasticity. Sand is fine.

Interbedded with

Silty fine to coarse SAND; dark grey. Well
graded. Beds are gently inclined, laminated
to very thin, very closely spaced.
9.45 m - Beds become moderately widely
spaced.

Sandy SILT; light brownish grey. Low
plasticity. Sand is fine to medium.

M

VSt

L

VSt

VSt

VSt

VSt

H

VSt

VSt

1/1//1/2/1/2
 N=6

2/2//3/4/5/6
 N=18

2/3//3/4/5/5
 N=17

2/2//3/3/3/4
 N=13

115/53 kPa

177/41 kPa

UTP 

185/56 kPa
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Date

Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 24-02-2025
: 45 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio

Logged By/Reviewed By
Latitude

Longitude

: 64 mm

: JM / HP
: -36.7510248
: 174.5823707
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Description

Machine borehole met target depth at 45 m bgl.
Dip test showed standing groundwater at 6.25 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery; F = Fill
UTF = Undifferentiated Takaanini Formation
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Clayey SILT; light grey with orange streaks.
Low plasticity.

Interbedded with

Silty fine to coarse SAND; orange. Well
graded. Beds are gently inclined, laminated
to very thin, very closely spaced.

12.2 - 12.25 m - Encountered orange
staining and with trace fine, rounded
limonite gravel.
Silty fine to coarse SAND; reddish pink with
occasional orange streaks. Well graded.

Clayey SILT with trace sand; light grey with
orange streaks. Low plasticity.

Interbedded with

Sandy SILT; orange. Low plasticity. Sand is
fine to coarse. Beds are gently inclined,
laminated to very thin, closely spaced.
Silty fine to coarse SAND; orange and pink.
Well graded.
13.65 m - Becomes light grey and
interbedded with clayey silt; light grey. Low
plasticity. Beds are undulating, gently
inclined, thin, very closely spaced to closely
spaced.

Clayey SILT with trace sand; light grey. Low
plasticity.

M

VSt

MD

VSt

MD

H

2/2//3/3/3/4
 N=13

1/5//4/2/3/3
 N=12

2/3//4/5/5/5
 N=19

3/3//5/5/6/8
 N=24

14.02-14.1 m: Joint;
moderately inclined,
smooth, planar
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Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 24-02-2025
: 45 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio
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: 64 mm

: JM / HP
: -36.7510248
: 174.5823707
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Defect
Description

Machine borehole met target depth at 45 m bgl.
Dip test showed standing groundwater at 6.25 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery; F = Fill
UTF = Undifferentiated Takaanini Formation
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Silty fine to coarse SAND; pink with
occasional orange streaks and light grey
silty clay inclusions. Well graded.

17.15 - 18 m - No recovery.

Silty fine to coarse SAND; orange. Well
graded.

Sandy SILT; orange. Low plasticity. Sand is
fine to medium.

Silty fine to coarse SAND; orange. Well
graded.

20.6 - 20.62 m - Encountered inclusion of
light grey silty CLAY.

20.8 m - Becomes pink with orange
streaks.

21.2 - 23.3 m - Encountered inclusions of
grey silty CLAY (5 - 60 mm diameter).

M

MD

N/A

MD

VSt

MD

1/3//4/6/6/8
 N=24

3/4//5/6/7/8
 N=26

2/4//5/5/7/9
 N=26

2/4//5/6/7/10
 N=28

Client
Date

Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 24-02-2025
: 45 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio
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: 64 mm

: JM / HP
: -36.7510248
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Defect
Description

Machine borehole met target depth at 45 m bgl.
Dip test showed standing groundwater at 6.25 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery; F = Fill
UTF = Undifferentiated Takaanini Formation
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Silty fine to coarse SAND; pink with orange
streaks. Well graded. With irregular shaped
inclusions of grey silty CLAY.

Silty fine to coarse SAND; orange with light
grey and dark orange steeply inclined to
very steeply inclined streaks. Well graded.
Fe staining along upper contact.

23.5 m - Streaks cease.

Silty fine to coarse SAND; light pink. Well
graded.

24.8 - 24.83 m - Encountered,
sub-horizontal, very thin lens of clayey
SILT.

Sandy SILT with minor clay; orange with
occasional light grey mottles. Low plasticity.
Sand is fine.
Silty fine to coarse SAND; light pinkish grey
with dark pink and red streaks. Well graded.

M

MD

MD

MD

VSt

MD

3/2//5/5/6/7
 N=23

2/4//5/6/7/9
 N=27

2/3//5/5/7/7
 N=22
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Date

Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 24-02-2025
: 45 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio

Logged By/Reviewed By
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: 64 mm

: JM / HP
: -36.7510248
: 174.5823707
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Defect
Description

Machine borehole met target depth at 45 m bgl.
Dip test showed standing groundwater at 6.25 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery; F = Fill
UTF = Undifferentiated Takaanini Formation
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Silty fine to coarse SAND; light pinkish grey
with dark pink and red streaks. Well graded.
27.1 m - Light pink with steeply inclined
pink streaks.

Silty CLAY; dark grey. High plasticity.

Silty CLAY with trace sand; light grey. High
plasticity.

Interbedded with

Sandy SILT; light grey. Low plasticity. Sand
is fine to coarse. Beds are gently inclined,
moderately thin, closely spaced.

Silty CLAY with trace sand; light grey with
occasional orange streaks. High plasticity.
Sand is fine.

Silty fine to coarse SAND; pink. Well
graded.
Clayey SILT with some fine to medium
sand; light grey with pink and orange
streaks. Low plasticity.

31.5 - 33 m - No Recovery.
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MD

VSt
- H

VSt
- H

VSt
- H

MD

VSt
- H

N/A

2/4//4/5/6/7
 N=22
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: Rangitoopuni Developments
: 24-02-2025
: 45 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001
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Description

Machine borehole met target depth at 45 m bgl.
Dip test showed standing groundwater at 6.25 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery; F = Fill
UTF = Undifferentiated Takaanini Formation
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31.5 - 33 m - No Recovery.

Sandy SILT with minor clay; pink with
inclusions of light grey silty clay. Low
plasticity. Sand is fine to medium.

Silty CLAY; light grey with pink streaks and
pink inclusions of sandy silt. High plasticity.

Sandy SILT; orange. Low plasticity. Sand is
fine to coarse.

Silty CLAY; light grey with dark orange Fe
staining along upper contact. High plasticity.
Clayey SILT with some sand; light orange.
Low plasticity. Sand is fine to coarse.
Silty CLAY with minor sand; grey with
orange streaks. High plasticity. With
inclusions of orange sandy silt.

Clayey SILT with trace sand; grey. Low
plasticity.

Interbedded with

Sandy SILT with minor clay; grey. Low
plasticity. Sand is fine to coarse. Beds are
gently inclined, very thin to thin, closely
spaced.

M

N/A

VSt

VSt

VSt

VSt
VSt

VSt

VSt

147/42 kPa
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Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 24-02-2025
: 45 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio
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Description

Machine borehole met target depth at 45 m bgl.
Dip test showed standing groundwater at 6.25 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery; F = Fill
UTF = Undifferentiated Takaanini Formation
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Sandy SILT; light orange brown. Low
plasticity. Sand is fine to medium.

Clayey SILT with minor sand; grey with
orange streaks and staining. Low plasticity.
Sand is fine to medium.
Sandy SILT; dark grey. Low plasticity.

Interbedded with

Clayey SILT with trace sand; dark grey.
Low plasticity. (Completely weathered,
SILTSTONE; extremely weak).

Clayey SILT; dark grey. Low plasticity.
(Completely weathered, SILTSTONE;
extremely weak.)

Interbedded with

Sandy SILT; dark grey. Low plasticity. Sand
is fine to coarse. Beds are gently inclined,
thin, closely spaced.

Sandy SILT; dark grey. Low plasticity. Sand
is fine to coarse. (Completely weathered,
SANDSTONE; extremely weak.)

Interbedded with

Highly weathered, dark grey SILTSTONE;
extremely weak. Beds are gently inclined,
thin, closely spaced.
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- H

H

H

H

H
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Drilling Contractor

: Rangitoopuni Developments
: 24-02-2025
: 45 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001
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Description

Machine borehole met target depth at 45 m bgl.
Dip test showed standing groundwater at 6.25 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery; F = Fill
UTF = Undifferentiated Takaanini Formation
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Sandy SILT; dark grey. Low plasticity. Sand
is fine to coarse. (Completely weathered,
SANDSTONE; extremely weak.)

Interbedded with

Highly weathered, dark grey SILTSTONE;
extremely weak. Beds are gently inclined,
thin, closely spaced.

Highly weathered, dark grey SANDSTONE;
very weak.

End of Hole Depth: 45 m
Termination: met target depth

M

N/A

H

VW
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Date

Hole Depth
Drilling Method

Drilling Contractor

: Rangitoopuni Developments
: 24-02-2025
: 45 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001

Core Diameter
Energy Transfer Ratio

Logged By/Reviewed By
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: 64 mm

: JM / HP
: -36.7510248
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Description

Machine borehole met target depth at 45 m bgl.
Dip test showed standing groundwater at 6.25 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery; F = Fill
UTF = Undifferentiated Takaanini Formation
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Silty fine to coarse GRAVEL; dark brown.
Well graded. Gravel is greywacke,
sub-angular to angular.
Clayey SILT with trace sand and trace
gravel; orange brown. Low plasticity. Sand
is fine. Gravel is fine crushable silt clasts.
SILT with minor sand and minor gravel and
trace clay; orange brown. Low plasticity.
Gravel is fine crushable silt clasts.
0.6 m - Becomes red and with minor fine to
coarse sand.

3.05 - 3.2 m - Becomes dark orange.

Sandy SILT with trace gravel; orange with
occasional pink staining. Low plasticity.
Sand is fine to medium. Gravel is fine
crushable silt clasts.
4.35 m - Sand becomes fine to coarse.

M

N/A

St

St

VSt
- H

L

1/1//1/2/1/2
 N=6

1/2//1/1/1/2
 N=5

1/2//3/4/3/4
 N=10

96/18 kPa

74/22 kPa

UTP 
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: 40.5 m
: Mud Rotary
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Stage 2 Geotechnical Investigation
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Riverhead, Auckland
20190.000.001
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Logged By/Reviewed By
Latitude

Longitude

: 64 mm
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Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing groundwater at 6.05 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Silty fine to coarse SAND with trace gravel;
orange. Well graded. Gravel is fine,
crushable silt clasts.
5.45 - 6.0 m - No recovery.

Sandy SILT with trace gravel; orange with
occasional pink staining. Low plasticity.
Sand is fine to medium. Gravel is fine
crushable silt clasts.

6.45 - 6.7 m - Disturbed during drilling,
recovered as saturated SILT.

6.7 - 6.9 m - Becomes reddish pink with
light grey and orange streaks.

7.4 - 7.5 m - Becomes reddish pink.

8.05 - 8.25 m - With minor clay and
becomes pinkish red with light grey streaks.

Silty fine to coarse SAND; orange with light
grey specks. Well graded.

8.85 - 9 m - No recovery.

Sandy SILT; dark orange. Low plasticity.
Sand is fine to coarse.

Silty CLAY; grey. High plasticity.
Sandy SILT; dark orange. Low plasticity.
Sand is fine to coarse.
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N/A

St

L -
MD
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VSt

H

VSt

1/1//1/2/2/2
 N=7

1/2//2/2/2/2
 N=8

2/2//3/3/4/5
 N=15

1/2//2/3/3/4
 N=12

59/29 kPa

103/48 kPa
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: McMillan Drilling Group Ltd
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Riverhead, Auckland
20190.000.001
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Logged By/Reviewed By
Latitude

Longitude

: 64 mm

: JM / HP
: -36.7524966
: 174.5864613

M
at

er
ia

l DESCRIPTION

Lo
g 

S
ym

bo
l

S
am

pl
e 

T
yp

e

W
at

er
 L

ev
el

M
oi

st
ur

eRQD
(%)

25 50 75

TCR
(%)

25 50 75

BOREHOLE LOG MBH07

P
ie

zo
m

et
er

C
on

st
ru

ct
io

n

S
tr

en
gt

h

E
le

va
tio

n 
(m

R
L)

49

48

47

46

45

D
ep

th
 (

m
 B

G
L)

6

7

8

9

10

S
P

T
 N

-V
al

ue
 /

V
an

e 
S

he
ar

S
tr

en
gt

h

Defect
Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing groundwater at 6.05 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Sandy SILT; dark orange. Low plasticity.
Sand is fine to coarse.

Silty fine to coarse SAND; dark orange.
Well graded.

Sandy SILT; dark orange. Low plasticity.
Sand is fine to coarse.

12 m - Becomes dark orange with light grey
specks.

Sandy SILT; orange with light grey specks.
Low plasticity. Sand is fine to coarse.

M

VSt

MD

St -
VSt

VSt

MD

1/2//2/3/3/4
 N=12

2/1//2/2/3/3
 N=10

0/1//3/2/3/2
 N=8

1/1//2/4/2/3
 N=11

118/41 kPa

Client
Date

Hole Depth
Drilling Method

Drilling Contractor
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: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
20190.000.001
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Defect
Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing groundwater at 6.05 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Silty fine to coarse SAND; dark grey. Well
graded.

Interbedded with

Clayey SILT with minor sand; dark grey.
Low plasticity. Beds are sub-horizontal to
gently inclined, closely spaced to
moderately widely spaced, thin to
moderately thin.

Silty fine to coarse SAND; dark grey. Well
graded.

Silty fine to coarse SAND; dark grey. Well
graded.

Interbedded with

Clayey SILT; dark grey. Low plasticity. Beds
are sub-horizontal, laminated to very thin
and very closely spaced.
Clayey SILT; dark grey. Low plasticity.

Interbedded with

Silty fine to coarse SAND; dark grey. Well
graded. Beds are gently inclined, laminated
to very thin, very closely spaced to closely
spaced.

Sandy SILT; dark grey. Low plasticity. Sand
is fine to medium.

M

MD

MD

MD

H

H

1/1//2/2/3/4
 N=11

2/2//3/4/4/6
 N=17

2/2//4/4/46
 N=18

3/3//4/5/6/6
 N=21
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: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
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Riverhead, Auckland
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Defect
Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing groundwater at 6.05 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Sandy SILT; dark grey. Low plasticity. Sand
is fine to medium.

Sandy SILT; dark grey. Low plasticity. Sand
is fine to medium.

Interbedded with

Clayey SILT with trace sand; dark grey.
Low plasticity. (Completely weathered,
SILTSTONE; extremely weak.) Beds are
gently inclined, moderately thick,
moderately widely spaced.

24.65 - 25.5 m - No recovery.

Silty fine to coarse SAND; dark grey. Well
graded.
Clayey SILT; dark grey. Low plasticity.

Sandy SILT; light orange brown with light
grey mottles. Low plasticity. Sand is fine to
coarse.
Clayey SILT; dark grey with orange streaks.
Low plasticity.

Interbedded with

Silty fine to coarse SAND; orange. Well
graded. Beds are sub-horizontal to
moderately inclined, moderately thin,
closely spaced.
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Forestry Road

Riverhead, Auckland
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Defect
Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing groundwater at 6.05 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Silty fine to coarse SAND; orange. Well
graded.

Interbedded with

Clayey SILT; dark grey. Low plasticity. Beds
are moderately inclined, very thin, very
closely spaced.
Clayey SILT; dark grey with orange streaks.
Low plasticity.
Silty fine to coarse SAND; light brownish
grey with orange staining. Well graded.
Sandy SILT; dark grey. Low plasticity. Sand
is fine to coarse.

Interbedded with

Clayey SILT; dark grey. Low plasticity. Beds
are gently inclined, moderately thin to
moderately thick, moderately widely spaced.

31.85 m - With gently inclined, thin, very
closely spaced lens of orange Sandy SILT
with trace linonite gravel and hardpan
limonite bands along bedding planes.
Clayey SILT; dark grey. Low plasticity.
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Stage 2 Geotechnical Investigation
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Riverhead, Auckland
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Defect
Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing groundwater at 6.05 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Clayey SILT; dark grey. Low plasticity.

33.25 m - Encountered some fine to coarse
angular limonite gravel and hard pan
limonite bands along bedding planes.
Clayey SILT; dark grey. Low plasticity.
Sandy SILT; dark grey. Low plasticity. Sand
is fine to coarse.

Sandy SILT; dark grey. Sand is fine to
coarse. Low plasticity. (Completely
weathered, SANDSTONE; extremely weak.)

35.17 m - Encountered gently inclined black
carbonaceous band.

Sandy SILT; dark grey. Low plasticity.
(Highly weathered, SANDSTONE;
extremely weak.)

Interbedded with

Moderately weathered, dark grey
SILTSTONE; very weak. Beds are gently
inclined, moderately thin, moderately widely
spaced.

37.3 - 37.5 m - No Recovery.
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Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing groundwater at 6.05 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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Sandy SILT; dark grey. Low plasticity.
(Highly weathered, SANDSTONE;
extremely weak.)

Interbedded with

Moderately weathered, dark grey
SILTSTONE; very weak. Beds are gently
inclined, moderately thin, moderately widely
spaced.

End of Hole Depth: 40.5 m
Termination: met target depth
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Drilling Contractor

: Rangitoopuni Developments
: 27-02-2025
: 40.5 m
: Mud Rotary
: McMillan Drilling Group Ltd

Stage 2 Geotechnical Investigation
Forestry Road

Riverhead, Auckland
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Description

Machine borehole met target depth at 37.5 m bgl.
Dip test showed standing groundwater at 6.05 m bgl [28/02/2025 1200]
Coordaintes and elevation estimated using Auckland Council GeoMaps.

Strengths inferred from shear vane, SPT and tactile assessment.
N/A = Not Assessed; NR = No Recovery
F = Fill
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APPENDIX 5: 

Cone Penetration Test Results 
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Project:

ENGEO
Bore No.:Client:

Riverhead Forest
302460

Job No.:

Barlow & Forestry Road, AucklandSite Location:

Grid Reference:

Date:

1741010.22m E, 5932018.28m N (NZTM) - Handheld GPS

Datum:Elevation: 0.00m Ground

Rig Operator:

Equipment:

7/3/2025

R. Negi

Geomil Panther 100

0

1 Sensitive fine-grained

Undefined

3 Clays: clay to silty clay

Clay - organic soil2

Silt mixtures: clayey silt

& silty clay
4

Sand mixtures: silty

sand to sandy silt
5

Sands: clean sands to

silty sands
6

Dense sand to gravelly

sand
7

Stiff sand to clayey

sand
8

Stiff fine-grained9

Sheet 1 of 1

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, Guide to Cone Penetration Testing for

Geotechnical Engineering. The interpretations are presented only as a guide for geotechnical use, and should be carefully reviewed by the

user. No warranty is provided as to the correctness or the applicability of any of the geotechnical soil 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.

Remarks

Soil Behaviour Type (SBT) - Robertson et al. 1986

-Water Level:000963Cone Reference:

0.79Cone Area Ratio:

Pagani Piezocone - CompressionCone Type: -Predrill:
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0.2741Local Friction

2.9982Pore Pressure
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After test
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Tip
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Zero load outputs (MPa)
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ISO 22476-1:2012 - Application Class 2Standards:

Notes & Limitations
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1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

11.0

12.0

13.0

qc x 10 fs x 10
Clays: clay to silty clay
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Sand mixtures: silty

sand to sandy silt
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Riverhead Forest
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Job No.:
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Grid Reference:

Date:
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Datum:Elevation: 0.00m Ground

Rig Operator:
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6/3/2025
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0
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silty sands
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sand
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sand
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Stiff fine-grained9

Sheet 1 of 1

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, Guide to Cone Penetration Testing for

Geotechnical Engineering. The interpretations are presented only as a guide for geotechnical use, and should be carefully reviewed by the

user. No warranty is provided as to the correctness or the applicability of any of the geotechnical soil 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.
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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, Guide to Cone Penetration Testing for

Geotechnical Engineering. The interpretations are presented only as a guide for geotechnical use, and should be carefully reviewed by the

user. No warranty is provided as to the correctness or the applicability of any of the geotechnical soil 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.
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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, Guide to Cone Penetration Testing for

Geotechnical Engineering. The interpretations are presented only as a guide for geotechnical use, and should be carefully reviewed by the

user. No warranty is provided as to the correctness or the applicability of any of the geotechnical soil 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.
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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, Guide to Cone Penetration Testing for

Geotechnical Engineering. The interpretations are presented only as a guide for geotechnical use, and should be carefully reviewed by the

user. No warranty is provided as to the correctness or the applicability of any of the geotechnical soil 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.
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TEST DETAIL
CPTu001-S2PointID:

R. NegiOperator: Date:

Sounding: 1

Tip Resistance

Before test

Local Friction

Pore Pressure

After testZero load outputs (MPa)

7/3/2025

000963Cone Reference:

0.79Cone Area Ratio:

-Water Level:

0.00mPredrill:

Collapse:

Tip

Gauge

Inclinometer

Target Depth

Effective Refusal

Termination

Pagani Piezocone - CompressionCone Type:

0.90m

Other

22.3082 22.2692
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2.9982

0.2735

3.0062
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R. NegiOperator: Date:

Sounding: 1

Tip Resistance

Before test

Local Friction

Pore Pressure

After testZero load outputs (MPa)

6/3/2025

000963Cone Reference:

0.79Cone Area Ratio:

-Water Level:

0.00mPredrill:

Collapse:

Tip

Gauge

Inclinometer

Target Depth

Effective Refusal

Termination

Pagani Piezocone - CompressionCone Type:

1.05m

Other: Pore pressure

22.3082 22.2803

0.2747

2.9979

0.2740

2.9972

CPTu003-S2PointID:

R. NegiOperator: Date:

Sounding: 1

Tip Resistance

Before test

Local Friction

Pore Pressure

After testZero load outputs (MPa)

6/3/2025

000963Cone Reference:

0.79Cone Area Ratio:

-Water Level:

0.00mPredrill:

Collapse:

Tip

Gauge

Inclinometer

Target Depth

Effective Refusal

Termination

Pagani Piezocone - CompressionCone Type:

0.90m

Other

22.3026 22.2748

0.2738

2.9968

0.2733

2.9966

CPTu004-S2PointID:

R. NegiOperator: Date:

Sounding: 1

Tip Resistance

Before test

Local Friction

Pore Pressure

After testZero load outputs (MPa)

6/3/2025

000963Cone Reference:

0.79Cone Area Ratio:

-Water Level:

0.00mPredrill:

Collapse:

Tip

Gauge

Inclinometer

Target Depth

Effective Refusal

Termination

Pagani Piezocone - CompressionCone Type:

0.60m

Other

22.3137 22.2748

0.2743

2.9968

0.2736

2.9965

CPTu005-S2PointID:

R. NegiOperator: Date:

Sounding: 1

Tip Resistance

Before test

Local Friction

Pore Pressure

After testZero load outputs (MPa)

7/3/2025

000963Cone Reference:

0.79Cone Area Ratio:

-Water Level:

0.00mPredrill:

Collapse:

Tip

Gauge

Inclinometer

Target Depth

Effective Refusal

Termination

Pagani Piezocone - CompressionCone Type:

1.80m

Other

22.3082 22.2748

0.2740

2.9944
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CPT CALIBRATION AND TECHNICAL NOTES

These notes describe the technical specifications and associated calibration references pertaining to the 

Pagani piezocone types measuring cone resistance, sleeve friction, inclination and pore pressure 

(piezocone, 10cm²)

Dimensions

Dimensional specifications are detailed below. All tolerances are routinely checked prior to testing and 

measurements taken are electronically recorded. All records are kept on file and available on request.

Technical specifications

Tip Friction Pore Pressure

Maximum Measuring Range:

Resolution:

Accuracy:

50 - 100 MPa

24 bit

0.005 MPa

1.60 MPa

24 bit

0.04 MPa

2.50 MPa

24 bit

0.04 MPa

Inclination

0° - 20°

12 bit

0.5°

Length: 320 mm Weight: 1.8 kg

Diameter: 35.8 mm Opening angle of bit: 60°

Cone base area: 10 cm² Side sleeve surfaces: 150 cm²

Tip and Local Friction sensor

displacement:
80 mmCone area ratio: Varies - refer to cone certificate

www.drilling.co.nz
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CONE CERTIFICATES
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APPENDIX 6: 

Groundwater Monitoring Plots 
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APPENDIX 7: 

Geological Cross Sections 
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APPENDIX 8: 

Liquefaction Assessment 
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground

geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,

brittleness/sensitivity, strain to peak undrained strength and ground geometry
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7. Gravely sand to sand

8. Very stiff sand to
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value
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Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

11.00 m

3
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Based on SBT

Yes
5.00 m

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

19.00 kN/m3

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

5.90

0.05
6.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

11.00 m

3
2.60

Based on SBT

Yes
5.00 m

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

19.00 kN/m3

No
Yes

Sands only

No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value
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Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

11.00 m

3
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Based on SBT

Yes
5.00 m

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

19.00 kN/m3

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

5.90

0.05
6.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

11.00 m

3
2.60

Based on SBT

Yes
5.00 m

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

19.00 kN/m3

No
Yes

Sands only

No
N/A



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value

5.90
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.

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

G.W.T. (earthq.):
Average results interval:

Ic cut-off value:
Unit weight calculation:

Project title : Location : 

GeoLogismiki

Geotechnical Engineers

Merarhias 56

http://www.geologismiki.gr

CPT file : CPT-Test CPT03

5.00 m
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3
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Based on SBT

Excavation:

Excavation depth:
Footing load:

Trans. detect. applied:
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Limit depth applied:

Limit depth:
MSF method:
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground

geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

5.90

0.05
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
3.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

54.00 kPa

No
Yes

Sands only

No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained



This software is licensed to: Geoscience Consulting CPT name: CPT-Test CPT03

Norm. cone resistance

Qtn
200150100500

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Norm. cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s  ( n o r m a l i z e d )

Norm. friction ratio

Fr (%)
1086420

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Norm. friction ratio Nom. pore pressure ratio

Bq
10.80.60.40.20-0.2

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
4321

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
1817161514131211109876543210

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

Norm. Soil Behaviour Type

Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
Sand & silty sand

Clay

Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay
Clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay
Clay & silty clay
Clay
Clay
Clay
Clay
Clay
Clay

Clay
Clay
Clay & silty clay
Clay & silty clay
Clay

Clay

Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay

Clay & silty clay
Clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 12/03/2025, 1:59:42 pm 17
Project file: \\nzfile\nz\Projects\20100 to 20200\20190 - Riverhead Country Side Living\05_Analysis_Design\Stage 2 Liquefaction and Settlement\CLiq Stage 2 RV.clq

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

5.90

0.05
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
3.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

54.00 kPa

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

5.90

0.05
5.00 m
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Transition detect. applied:
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Clay like behavior applied:

Limit depth applied:
Limit depth:

54.00 kPa

No
Yes

Sands only
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

5.90

0.05
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
3.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

54.00 kPa

No
Yes

Sands only

No
N/A
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Peak ground acceleration:
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Clay like behavior applied:

Limit depth applied:
Limit depth:
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Sands only
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

5.90

0.05
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

5.00 m

3
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Based on SBT

Yes
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Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

180.00 kPa

No
Yes

Sands only

No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained



This software is licensed to: Geoscience Consulting CPT name: CPT-Test CPT04

Norm. cone resistance

Qtn
200150100500

D
e
p
th

 (
m

)

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Norm. cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s  ( n o r m a l i z e d )

Norm. friction ratio

Fr (%)
1086420

D
e
p
th

 (
m

)

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Norm. friction ratio Nom. pore pressure ratio

Bq
10.80.60.40.20-0.2

D
e
p
th

 (
m

)

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
4321

D
e
p
th

 (
m

)

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
1817161514131211109876543210

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

Norm. Soil Behaviour Type

Sand & silty sand
Clay & silty clay
Clay

Clay
Clay & silty clay
Clay

Clay

Clay & silty clay
Clay
Clay
Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 12/03/2025, 1:59:44 pm 24
Project file: \\nzfile\nz\Projects\20100 to 20200\20190 - Riverhead Country Side Living\05_Analysis_Design\Stage 2 Liquefaction and Settlement\CLiq Stage 2 RV.clq

SBTn legend
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2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):
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Based on Ic value
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Average results interval:
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Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

180.00 kPa
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Sands only

No
N/A
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Input parameters and analysis data
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Earthquake magnitude Mw:

Peak ground acceleration:
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Limit depth applied:
Limit depth:
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

5.90

0.05
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

5.00 m

3
2.60

Based on SBT

Yes
10.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

180.00 kPa

No
Yes

Sands only

No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Fines correction method:
Points to test:

Earthquake magnitude Mw:
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Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
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Based on Ic value
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Based on SBT
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Footing load:

Transition detect. applied:
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Clay like behavior applied:

Limit depth applied:
Limit depth:
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Sands only

No
N/A
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geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,

brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 12/03/2025, 1:59:46 pm
Project file: \\nzfile\nz\Projects\20100 to 20200\20190 - Riverhead Country Side Living\05_Analysis_Design\Stage 2 Liquefaction and Settlement\CLiq Stage 2 RV.clq

29



This software is licensed to: Geoscience Consulting CPT name: CPT-Test CPT05

Cone resistance

qt (MPa)
151050

D
e
p
th

 (
m

)

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Cone resistance

C P T  b a s i c  i n t e r p r e t a t i o n  p l o t s

Friction Ratio

Rf (%)
1086420

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Friction Ratio Pore pressure

u (kPa)
5000

D
e
p
th

 (
m

)

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Pore pressure

Insitu

SBT Plot

Ic(SBT)
4321

D
e
p
th

 (
m

)

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
1817161514131211109876543210

D
e
p
th

 (
m

)

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

Soil Behaviour Type

Silty sand & sandy silt

Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay

Clay & silty clay

Silty sand & sandy silt

Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Silty sand & sandy silt
Clay & silty clay

Clay & silty clay

Silty sand & sandy silt

Very dense/stiff soil

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 12/03/2025, 1:59:46 pm 30
Project file: \\nzfile\nz\Projects\20100 to 20200\20190 - Riverhead Country Side Living\05_Analysis_Design\Stage 2 Liquefaction and Settlement\CLiq Stage 2 RV.clq

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

5.90

0.05
3.50 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

3.50 m

3
2.60

Based on SBT

No
N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

N/A

No
Yes

Sands only

No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value
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Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

3.50 m

3
2.60

Based on SBT

No
N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

N/A
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Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

5.90

0.05
3.50 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

3.50 m

3
2.60

Based on SBT

No
N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

N/A

No
Yes

Sands only

No
N/A
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Procedure for the evaluation of soil liquefaction resistance, NCEER (1998)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. The

procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER

Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart1:

1 "Estimating l iquefaction-induced ground settlements from CPT for level ground", G. Zhang, P.K. Robertson, and R.W.I. Brachman
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Procedure for the evaluation of soil liquefaction resistance (all soils), Robertson (2010)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. This

procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER

Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart1:

1 P.K. Robertson, 2009.  “Performance based earthquake design using the CPT”, Keynote Lecture, International Conference on

Performance-based Design in Earthquake Geotechnical Engineering – from case history to practice, IS-Tokyo, June 2009
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Procedure for the evaluation of soil liquefaction resistance, Idriss & Boulanger (2008)
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Procedure for the evaluation of soil liquefaction resistance (sandy soils), Moss et al. (2006)
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Procedure for the evaluation of soil liquefaction resistance, Boulanger & Idriss(2014)
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Procedure for the evaluation of liquefaction-induced lateral spreading displacements

 
Site investigation 

with SPT or 
CPT 

Design 
earthquake 

Ground 
geometry 

SPT data with 
fines content 

measurements or CPT data 

Moment magnitude 

of earthquake (M w ) 
and peak surface 

acceleration ( a max ) 

Geometric parameters 

for each of different 
zones in level (or 

gently sloping) ground 

with (or without) a free 
face 

Liquefaction potential analysis 
to calculate FS, (N 1 ) 60cs  or 

(q c1N ) cs 

( using the NCEER SPT- 

or CPT-based method ( Youd et al. 

2001)) 

Calculation of the lateral 
displacement index 

(LDI) 

( using Figure 1 and Equation [3]) 

Zones with three major 

geometric parameters or 
less - free face height (H), 
the distance to a free face 

(L), or/and slope (S) 

Zones with 
more than 
three major 

geometric 

parameters 

L/H 
or/and 

S 

Estimated lateral displacement, LD 

For gently sloping ground without a free face, 

LD = (S + 0.20) · LDI (for 0.2% < S < 3.5%) 

For level ground with a free face, 

      LD = 6 · (L/H)-0.8 · LDI (for 5 < L/H < 40) 

Evaluation of 
lateral 

displacements 

based on 
other 

approaches 

and 
engineering 

judgment 

If 
(N 1 ) 60cs  < 14 

or 

( q c1N ) cs  < 70 

evaluate 

potential 
of 

flow 

liquefaction 

1 Flow chart i l lustrating major steps in estimating l iquefaction-induced lateral spreading displacements using the proposed approach

1 Figure 1

1 Equation [3]
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Procedure for the estimation of seismic induced settlements in dry sands

Robertson, P.K. and Lisheng, S., 2010, “Estimation of seismic compression in dry soils using the CPT” FIFTH INTERNATIONAL CONFERENCE ON

RECENT ADVANCES IN GEOTECHNICAL EARTHQUAKE ENGINEERING AND SOIL DYNAMICS, Symposium in honor of professor I. M. Idriss, San

Diego, CA
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Liquefaction Potential Index (LPI) calculation procedure

Graphical presentation of the LPI calculation procedure

Calculation of the Liquefaction Potential Index (LPI) is used to interpret the liquefaction assessment calculations in terms of

severity over depth. The calculation procedure is based on the methology developed by Iwasaki (1982) and is adopted by AFPS.

 

To estimate the severity of liquefaction extent at a given site, LPI is calculated based on the following equation:

LPI =

where:

FL = 1 - F.S. when F.S. less than 1

FL = 0 when F.S. greater than 1

z depth of measurment in meters

 

Values of LPI range between zero (0) when no test point is characterized as liquefiable and 100 when all points are characterized

as susceptible to liquefaction. Iwasaki proposed four (4) discrete categories based on the numeric value of LPI:

⦁ LPI = 0 : Liquefaction risk is very low

⦁ 0 < LPI <= 5 : Liquefaction risk is low

⦁ 5 < LPI <= 15 : Liquefaction risk is high

⦁ LPI > 15 : Liquefaction risk is very high
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Shear-Induced Building Settlement (Ds) calculation procedure

The shear-induced building settlement (Ds) due to liquefaction below the building can be estimated using the relationship

developed by Bray and Macedo (2017): 

where Ds is in the units of mm, c1= -8.35 and c2= 0.072 for LBS ≤ 16, and c1= -7.48 and c2= 0.014 otherwise. Q is the

building contact pressure in units of kPa, HL is the cumulative thickness of the liquefiable layers in the units of m, B is the

building width in the units of m, CAVdp is a standardized version of the cumulative absolute velocity in the units of g-s, Sa1 is

5%-damped pseudo-acceleration response spectral value at a period of 1 s in the units of g, and ε is a normal random variable

with zero mean and 0.50 standard deviation in Ln units. The liquefaction-induced building settlement index (LBS) is: 

where z (m) is the depth measured from the ground surface > 0, W is a foundation-weighting factor wherein W = 0.0 for z less

than Df, which is the embedment depth of the foundation, and W = 1.0 otherwise. The shear strain parameter (ε_shear) is the

liquefaction-induced free-field shear strain (in %) estimated using Zhang et al. (2004). It is calculated based on the estimated Dr

of the liquefied soil layer and the calculated safety factor against liquefaction triggering (FSL).
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
8.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
2.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

36.00 kPa

No
Yes

Sands only

No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
8.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
2.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

36.00 kPa

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
8.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
2.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

36.00 kPa

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
8.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
2.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

36.00 kPa

No
Yes

Sands only

No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
8.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
2.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

36.00 kPa

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
8.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
2.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

36.00 kPa

No
Yes

Sands only

No
N/A



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
.

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

G.W.T. (earthq.):
Average results interval:

Ic cut-off value:
Unit weight calculation:

Project title : Location : 

GeoLogismiki

Geotechnical Engineers

Merarhias 56

http://www.geologismiki.gr

CPT file : CPT-Test CPT02

6.00 m

11.00 m
3

2.60
Based on SBT

Use fill:

Fill height:
Fill weight:

Trans. detect. applied:
Kσ applied:

Yes

5.00 m
19.00 kN/m3

No
Yes

Clay like behavior

applied:
Limit depth applied:

Limit depth:
MSF method:

 

Sands only
No

N/A

Method
based

Cone resistance

qt (MPa)
1050

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Cone resistance SBTn Plot

Ic (Robertson 1990)
4321

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBTn Plot CRR plot

FILL

CRR & CSR
0.60.40.20

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

CRR plot

During earthq.

qc1N,cs
200180160140120100806040200

C
y
cl

ic
 S

tr
e
ss

 R
a
ti

o
*
 (

C
S
R

*
)

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Normalized friction ratio (%)
0.1 1 10

N
o
rm

a
li
ze

d
 C

P
T
 p

e
n
e
tr

a
ti

o
n
 r

e
si

st
a
n
ce

1

10

100

1,000

Friction Ratio

Rf (%)
1086420

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Friction Ratio

Mw=71/2, sigma'=1 atm base curve Summary of liquefaction potential

FS Plot

FILL

Factor of safety
21.510.50

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

FS Plot
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground

geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,

brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
6.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

11.00 m

3
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Based on SBT

Yes
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Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

19.00 kN/m3

No
Yes

Sands only

No
N/A

SBT legend
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2. Organic material

3. Clay to silty clay
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clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
6.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

11.00 m

3
2.60

Based on SBT

Yes
5.00 m

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

19.00 kN/m3

No
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Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
6.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

11.00 m

3
2.60

Based on SBT

Yes
5.00 m

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

19.00 kN/m3

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
6.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

11.00 m

3
2.60

Based on SBT

Yes
5.00 m

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

19.00 kN/m3

No
Yes

Sands only

No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50
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Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

11.00 m

3
2.60

Based on SBT
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Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

19.00 kN/m3

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
6.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:
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3
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Based on SBT

Yes
5.00 m

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

19.00 kN/m3

No
Yes

Sands only

No
N/A



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value

6.50
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.

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

G.W.T. (earthq.):
Average results interval:

Ic cut-off value:
Unit weight calculation:

Project title : Location : 

GeoLogismiki

Geotechnical Engineers

Merarhias 56

http://www.geologismiki.gr

CPT file : CPT-Test CPT03
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Trans. detect. applied:
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground

geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,

brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
3.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

54.00 kPa

No
Yes

Sands only

No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
3.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

54.00 kPa

No
Yes

Sands only

No
N/A



This software is licensed to: Geoscience Consulting CPT name: CPT-Test CPT03

Norm. cone resistance

qc1N
400300200100

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Norm. cone resistance

L i q u e f a c t i o n  a n a l y s i s  o v e r a l l  p l o t s  ( i n t e r m e d i a t e  r e s u l t s )

SBTn Index

Ic (Robertson 1990)
4321

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

SBTn Index Apparent fines content

FC (%)
200150100500

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Apparent fines content "Fines" adjustment

Delta qc1N
109876543210

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

"Fines" adjustment Corrected norm. cone resistance

qc1N,cs
200150100500

D
e
p
th

 (
m

)

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Corrected norm. cone resistance

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software - Report created on: 12/03/2025, 1:41:42 pm 18
Project file: \\nzfile\nz\Projects\20100 to 20200\20190 - Riverhead Country Side Living\05_Analysis_Design\Stage 2 Liquefaction and Settlement\CLiq Stage 2 RV.clq

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
3.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

54.00 kPa

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
3.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

54.00 kPa

No
Yes

Sands only

No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
3.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

54.00 kPa

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

8.00 m

3
2.60

Based on SBT

Yes
3.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

54.00 kPa

No
Yes

Sands only

No
N/A



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
.

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

G.W.T. (earthq.):
Average results interval:

Ic cut-off value:
Unit weight calculation:

Project title : Location : 

GeoLogismiki

Geotechnical Engineers

Merarhias 56

http://www.geologismiki.gr

CPT file : CPT-Test CPT04

5.00 m

5.00 m
3

2.60
Based on SBT

Excavation:

Excavation depth:
Footing load:

Trans. detect. applied:
Kσ applied:

Yes

10.00 m
180.00 kPa

No
Yes

Clay like behavior

applied:
Limit depth applied:

Limit depth:
MSF method:
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground

geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,

brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

5.00 m

3
2.60

Based on SBT

Yes
10.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

180.00 kPa

No
Yes

Sands only

No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

5.00 m

3
2.60

Based on SBT

Yes
10.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

180.00 kPa

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

5.00 m

3
2.60

Based on SBT

Yes
10.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

180.00 kPa

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

5.00 m

3
2.60

Based on SBT

Yes
10.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

180.00 kPa

No
Yes

Sands only

No
N/A

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

5.00 m

3
2.60

Based on SBT

Yes
10.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

180.00 kPa

No
Yes

Sands only

No
N/A
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
5.00 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Excavation:
Excavation depth:

5.00 m

3
2.60

Based on SBT

Yes
10.00 m

Footing load:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

180.00 kPa

No
Yes

Sands only

No
N/A



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value

6.50
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.

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

G.W.T. (earthq.):
Average results interval:

Ic cut-off value:
Unit weight calculation:

Project title : Location : 

GeoLogismiki

Geotechnical Engineers

Merarhias 56

http://www.geologismiki.gr

CPT file : CPT-Test CPT05
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Use fill:

Fill height:
Fill weight:

Trans. detect. applied:
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MSF method:
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Zone A1: Cyclic liquefaction likely depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground

geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,

brittleness/sensitivity, strain to peak undrained strength and ground geometry
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:

Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)
Based on Ic value

6.50

0.19
3.50 m

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

3.50 m
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2.60

Based on SBT

No
N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

N/A

No
Yes

Sands only

No
N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand
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Procedure for the evaluation of soil liquefaction resistance, NCEER (1998)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. The

procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER

Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart1:

1 "Estimating l iquefaction-induced ground settlements from CPT for level ground", G. Zhang, P.K. Robertson, and R.W.I. Brachman
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Procedure for the evaluation of soil liquefaction resistance (all soils), Robertson (2010)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. This

procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER

Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart1:

1 P.K. Robertson, 2009.  “Performance based earthquake design using the CPT”, Keynote Lecture, International Conference on

Performance-based Design in Earthquake Geotechnical Engineering – from case history to practice, IS-Tokyo, June 2009

CLiq v.2.3.1.15 - CPT Liquefaction Assessment Software 37



Procedure for the evaluation of soil liquefaction resistance, Idriss & Boulanger (2008)
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Procedure for the evaluation of soil liquefaction resistance (sandy soils), Moss et al. (2006)
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Procedure for the evaluation of soil liquefaction resistance, Boulanger & Idriss(2014)
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Procedure for the evaluation of liquefaction-induced lateral spreading displacements

 
Site investigation 

with SPT or 
CPT 

Design 
earthquake 

Ground 
geometry 

SPT data with 
fines content 

measurements or CPT data 

Moment magnitude 

of earthquake (M w ) 
and peak surface 

acceleration ( a max ) 

Geometric parameters 

for each of different 
zones in level (or 

gently sloping) ground 

with (or without) a free 
face 

Liquefaction potential analysis 
to calculate FS, (N 1 ) 60cs  or 

(q c1N ) cs 

( using the NCEER SPT- 

or CPT-based method ( Youd et al. 

2001)) 

Calculation of the lateral 
displacement index 

(LDI) 

( using Figure 1 and Equation [3]) 

Zones with three major 

geometric parameters or 
less - free face height (H), 
the distance to a free face 

(L), or/and slope (S) 

Zones with 
more than 
three major 

geometric 

parameters 

L/H 
or/and 

S 

Estimated lateral displacement, LD 

For gently sloping ground without a free face, 

LD = (S + 0.20) · LDI (for 0.2% < S < 3.5%) 

For level ground with a free face, 

      LD = 6 · (L/H)-0.8 · LDI (for 5 < L/H < 40) 

Evaluation of 
lateral 

displacements 

based on 
other 

approaches 

and 
engineering 

judgment 

If 
(N 1 ) 60cs  < 14 

or 

( q c1N ) cs  < 70 

evaluate 

potential 
of 

flow 

liquefaction 

1 Flow chart i l lustrating major steps in estimating l iquefaction-induced lateral spreading displacements using the proposed approach

1 Figure 1

1 Equation [3]
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Procedure for the estimation of seismic induced settlements in dry sands

Robertson, P.K. and Lisheng, S., 2010, “Estimation of seismic compression in dry soils using the CPT” FIFTH INTERNATIONAL CONFERENCE ON

RECENT ADVANCES IN GEOTECHNICAL EARTHQUAKE ENGINEERING AND SOIL DYNAMICS, Symposium in honor of professor I. M. Idriss, San

Diego, CA
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Liquefaction Potential Index (LPI) calculation procedure

Graphical presentation of the LPI calculation procedure

Calculation of the Liquefaction Potential Index (LPI) is used to interpret the liquefaction assessment calculations in terms of

severity over depth. The calculation procedure is based on the methology developed by Iwasaki (1982) and is adopted by AFPS.

 

To estimate the severity of liquefaction extent at a given site, LPI is calculated based on the following equation:

LPI =

where:

FL = 1 - F.S. when F.S. less than 1

FL = 0 when F.S. greater than 1

z depth of measurment in meters

 

Values of LPI range between zero (0) when no test point is characterized as liquefiable and 100 when all points are characterized

as susceptible to liquefaction. Iwasaki proposed four (4) discrete categories based on the numeric value of LPI:

⦁ LPI = 0 : Liquefaction risk is very low

⦁ 0 < LPI <= 5 : Liquefaction risk is low

⦁ 5 < LPI <= 15 : Liquefaction risk is high

⦁ LPI > 15 : Liquefaction risk is very high
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Shear-Induced Building Settlement (Ds) calculation procedure

The shear-induced building settlement (Ds) due to liquefaction below the building can be estimated using the relationship

developed by Bray and Macedo (2017): 

where Ds is in the units of mm, c1= -8.35 and c2= 0.072 for LBS ≤ 16, and c1= -7.48 and c2= 0.014 otherwise. Q is the

building contact pressure in units of kPa, HL is the cumulative thickness of the liquefiable layers in the units of m, B is the

building width in the units of m, CAVdp is a standardized version of the cumulative absolute velocity in the units of g-s, Sa1 is

5%-damped pseudo-acceleration response spectral value at a period of 1 s in the units of g, and ε is a normal random variable

with zero mean and 0.50 standard deviation in Ln units. The liquefaction-induced building settlement index (LBS) is: 

where z (m) is the depth measured from the ground surface > 0, W is a foundation-weighting factor wherein W = 0.0 for z less

than Df, which is the embedment depth of the foundation, and W = 1.0 otherwise. The shear strain parameter (ε_shear) is the

liquefaction-induced free-field shear strain (in %) estimated using Zhang et al. (2004). It is calculated based on the estimated Dr

of the liquefied soil layer and the calculated safety factor against liquefaction triggering (FSL).
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