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Sleeve Friction, fs (kPa)
100 200 300 400 500 600 700 800 900

Hydrostatic, u0, smaller scale

Where possible GWL is measured after testing, or estimated in the office. This may not represent the true GWL

Soil Behaviour Type
(SBT)

Guide to behaviour type,
not grain size.
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Friction Ratio, Rf (%)
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Corrected Cone Resistance,qt (MPa)
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SBT
2 4 6 8

Pore Pressure, u2 (kPa) dual scale
0 50 100 150 200

Contractor: Ground Investigation Ltd

WGS84 (deg): -36.924760,174.897668

Termination Reason: Target depth

Date of Test: 7/02/2023

Depth (m): 8.50 Test Number:
Pre Drill (m):  5.60 m

G.I. Job Ref:      230061

Surveyor:

Project: Pakuranga to Botany East

Location: Eastern Busway

Engineer: Mathew Crarer

Location Method: Handheld GPS

Elevation (m):  Unknown Client Reference:Client: Eastern Busway Alliance

CPT-328-D

Comments:  Dissipation performed @ 8.50m per client's request. Hole collapsed @ surface and dipped dry after test.

NZTM 2000 N, E (m): 5911792.27, 1769021.93

Filter Type:  u2

Area Ratio: 0.75

Cone Type:15cm2 Subtraction

Cone Ref: 71137

Operator: Marcelo Martinez

CONE PENETRATION TEST (CPT) LOG
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Where possible GWL is measured after testing, or estimated in the office. This may not represent the true GWL
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Guide to behaviour type,
not grain size.
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SBT
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Pore Pressure, u2 (kPa) dual scale
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Contractor: Ground Investigation Ltd

WGS84 (deg): -36.924760,174.897668

Termination Reason: Target depth

Date of Test: 7/02/2023

Depth (m): 8.50 Test Number:
Pre Drill (m):  5.60 m

G.I. Job Ref:      230061

Surveyor:

Project: Pakuranga to Botany East

Location: Eastern Busway

Engineer: Mathew Crarer

Location Method: Handheld GPS

Elevation (m):  Unknown Client Reference:Client: Eastern Busway Alliance

CPT-328-D

Comments:  Dissipation performed @ 8.50m per client's request. Hole collapsed @ surface and dipped dry after test.

NZTM 2000 N, E (m): 5911792.27, 1769021.93

Filter Type:  u2

Area Ratio: 0.75

Cone Type:15cm2 Subtraction

Cone Ref: 71137

Operator: Marcelo Martinez

CONE PENETRATION TEST (CPT) LOG
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Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay
Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

CPT Classifications cannot be expected to provide
accurate predictions of soil type based on grain size,

but provide a guide to behaviour type.Sleeve Friction, fs (kPa)
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Corrected Cone Resistance,qt (MPa)
4 8 12 16 20 24 28 32 36

Soil Behaviour Type (SBT)Pore Pressure, U2 (kPa) dual scale
0 50 100 150 200

Where possible GWL is measured after testing, or estimated in the office. This may not represent the true GWL

Contractor: Ground Investigation Ltd

Comments:

NZTM 2000 N, E (m): 5911445.34, 1769432.15

WGS84 (deg): -36.927812,174.902349

Termination Reason: High pore water pressure

Date of Test: 31/03/2022

Depth (m): 25.25 Test Number:
Pre Drill (m): N/A

G.I. Job Ref:      220326

Surveyor:

Project: Eastern Busway

Location: Pakuranga, Auckland

Engineer: Steve Semmens

Client: Eastern Busway Alliance

Location Method: Handheld GPS CPT-329

Elevation (m):  Unknown Client Reference:Operator: Marcelo Martinez

Cone Ref: C18611

Filter Type:  u2

Cone Type:15cm2 Compression

Area Ratio: 0.80

CONE PENETRATION TEST (CPT) LOG
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Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

CPT Classifications cannot be expected to provide
accurate predictions of soil type based on grain size,

but provide a guide to behaviour type.Sleeve Friction, fs (kPa)
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Soil Behaviour Type (SBT)Pore Pressure, U2 (kPa) dual scale
0 50 100 150 200

Where possible GWL is measured after testing, or estimated in the office. This may not represent the true GWL

Contractor: Ground Investigation Ltd

Comments:

NZTM 2000 N, E (m): 5911445.34, 1769432.15

WGS84 (deg): -36.927812,174.902349

Termination Reason: High pore water pressure

Date of Test: 31/03/2022

Depth (m): 25.25 Test Number:
Pre Drill (m): N/A

G.I. Job Ref:      220326

Surveyor:

Project: Eastern Busway

Location: Pakuranga, Auckland

Engineer: Steve Semmens

Client: Eastern Busway Alliance

Location Method: Handheld GPS CPT-329

Elevation (m):  Unknown Client Reference:Operator: Marcelo Martinez

Cone Ref: C18611

Filter Type:  u2

Cone Type:15cm2 Compression

Area Ratio: 0.80

CONE PENETRATION TEST (CPT) LOG
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Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Sands: clean sands to silty sands

Sand mixtures: silty sand to sandy silt

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

CPT Classifications cannot be expected to provide
accurate predictions of soil type based on grain size,

but provide a guide to behaviour type.Sleeve Friction, fs (kPa)
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Corrected Cone Resistance,qt (MPa)
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Soil Behaviour Type (SBT)Pore Pressure, U2 (kPa) dual scale
0 50 100 150 200

Where possible GWL is measured after testing, or estimated in the office. This may not represent the true GWL

Contractor: Ground Investigation Ltd

Comments:

NZTM 2000 N, E (m): 5911445.34, 1769432.15

WGS84 (deg): -36.927812,174.902349

Termination Reason: High pore water pressure

Date of Test: 31/03/2022

Depth (m): 25.25 Test Number:
Pre Drill (m): N/A

G.I. Job Ref:      220326

Surveyor:

Project: Eastern Busway

Location: Pakuranga, Auckland

Engineer: Steve Semmens

Client: Eastern Busway Alliance

Location Method: Handheld GPS CPT-329

Elevation (m):  Unknown Client Reference:Operator: Marcelo Martinez

Cone Ref: C18611

Filter Type:  u2

Cone Type:15cm2 Compression

Area Ratio: 0.80

CONE PENETRATION TEST (CPT) LOG
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Pore Pressure Ratio, Bq

0.0 0.2 0.4 0.6 0.8 1.0

Nkt: 15

Ic

CPT PARAMETER LOG
Relative Density, Dr (%)

20 40 60 80

SBTn

2 4 6 8

Normalised Friction Ratio, Fr

2 4 6 8 10 12

Refined Normalised Cone Resistance,Qt

50 100 150 200 250 300 350 400 450

Undrained Shear Strength, su (kPa)
40 80 120 160 200 240 280 320 360

Estimated SPT N60

10 20 30 40

Friction Angle,  (   ')
30 35 40 45

Undefined

Sensitive fine grained

Clay: clay to silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Dense sand to gravelly sand

Stiff sand to clayey sand

Soil Behaviour Type SBTn - Robertson et al. 1990
Client: Eastern Busway Alliance

G.I. Job Ref:      220326Stiff silt/clay

Organic: Organic clay/silt, peat

Notes and Limitations:
Data shown on this report has been assessed to provide a basic
interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P.K.
Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for
Geotechnical Engineering, 4th Edition. The interpretations are presented
only as a guide for geotechnical use and should be carefully reviewed by
the user. Ground Investigation Ltd. does not warrant the correctness or
applicability of any of the geotechnical soil and design parameter shown
and does not assume any liability for any use of the results in any design or
review. The used should be fully aware of the techniques and limitations of
any method used to derive data shown in this report.

Test Number: CPT-329
Project: Eastern Busway

Location: Pakuranga, Auckland

Engineer: Steve Semmens

Contractor: Ground Investigation Ltd

Client Reference:
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Pore Pressure Ratio, Bq
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Nkt: 15

Ic

CPT PARAMETER LOG
Relative Density, Dr (%)
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SBTn

2 4 6 8

Normalised Friction Ratio, Fr
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Refined Normalised Cone Resistance,Qt
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Undrained Shear Strength, su (kPa)
40 80 120 160 200 240 280 320 360

Estimated SPT N60

10 20 30 40

Friction Angle,  (   ')
30 35 40 45

Undefined

Sensitive fine grained

Clay: clay to silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Dense sand to gravelly sand

Stiff sand to clayey sand

Soil Behaviour Type SBTn - Robertson et al. 1990
Client: Eastern Busway Alliance

G.I. Job Ref:      220326Stiff silt/clay

Organic: Organic clay/silt, peat

Notes and Limitations:
Data shown on this report has been assessed to provide a basic
interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P.K.
Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for
Geotechnical Engineering, 4th Edition. The interpretations are presented
only as a guide for geotechnical use and should be carefully reviewed by
the user. Ground Investigation Ltd. does not warrant the correctness or
applicability of any of the geotechnical soil and design parameter shown
and does not assume any liability for any use of the results in any design or
review. The used should be fully aware of the techniques and limitations of
any method used to derive data shown in this report.

Test Number: CPT-329
Project: Eastern Busway

Location: Pakuranga, Auckland

Engineer: Steve Semmens

Contractor: Ground Investigation Ltd

Client Reference:
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Pore Pressure Ratio, Bq
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Nkt: 15

Ic

CPT PARAMETER LOG
Relative Density, Dr (%)
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SBTn
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Normalised Friction Ratio, Fr
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Refined Normalised Cone Resistance,Qt
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Undrained Shear Strength, su (kPa)
40 80 120 160 200 240 280 320 360

Estimated SPT N60

10 20 30 40

Friction Angle,  (   ')
30 35 40 45

Undefined

Sensitive fine grained

Clay: clay to silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Dense sand to gravelly sand

Stiff sand to clayey sand

Soil Behaviour Type SBTn - Robertson et al. 1990
Client: Eastern Busway Alliance

G.I. Job Ref:      220326Stiff silt/clay

Organic: Organic clay/silt, peat

Notes and Limitations:
Data shown on this report has been assessed to provide a basic
interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P.K.
Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for
Geotechnical Engineering, 4th Edition. The interpretations are presented
only as a guide for geotechnical use and should be carefully reviewed by
the user. Ground Investigation Ltd. does not warrant the correctness or
applicability of any of the geotechnical soil and design parameter shown
and does not assume any liability for any use of the results in any design or
review. The used should be fully aware of the techniques and limitations of
any method used to derive data shown in this report.

Test Number: CPT-329
Project: Eastern Busway

Location: Pakuranga, Auckland

Engineer: Steve Semmens

Contractor: Ground Investigation Ltd

Client Reference:
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Pre drill
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Silt mixtures

Silt mixtures

Clays

Clays

Silt mixtures
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Silt mixtures
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Silt mixtures
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Hydrostatic, u0, smaller scale (kPa) Inclination, x,y (   )
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Sleeve Friction, fs (kPa)
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Where possible GWL is measured after testing, or estimated in the office. This may not represent the true GWL

Soil Behaviour Type
(SBT)

Guide to behaviour type,
not grain size.

Temperature, (    c)
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Pore Pressure, U2 (kPa) dual scale
0 50 100 150 200

Friction Ratio, Rf (%)
2 4 6 8

Corrected Cone Resistance,qt (MPa)
4 8 12 16 20 24 28 32 36

SBT
2 4 6 8

Contractor: Ground Investigation Ltd

Comments:  Dissipation performed at 11.33m depth.

NZTM 2000 N, E (m): 5911441.77, 1769432.88

WGS84 (deg): -36.927844,174.902358

Termination Reason: Target depth

Date of Test: 2/05/2022

Depth (m): 11.32 Test Number:
Pre Drill (m):  0.30 m

G.I. Job Ref:      220198

Surveyor:

Project: Eastern Busway

Location: Pakuranga to Botany East, Auckland

Engineer: Steve Semmens

Location Method: Handheld GPS CPT-329-D

Elevation (m):  Unknown Client Reference:Client: Eastern Busway Alliance Operator: Cesar Etchevarne

Cone Ref: MKJ208

Filter Type:  u2

Cone Type:10cm2 Compression

Area Ratio: 0.78

CONE PENETRATION TEST (CPT) LOG

Ic = 0.0-2.2, 2.2-2.6,
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Nkt: 15

Pore Pressure Ratio, Bq

0.0 0.2 0.4 0.6 0.8 1.0 Ic

CPT PARAMETER LOG
Refined Normalised Cone Resistance,Qt

50 100 150 200 250 300 350 400 450

Normalised Friction Ratio, Fr

2 4 6 8 10 12

SBTn

2 4 6 8

Undrained Shear Strength, su (kPa)
40 80 120 160 200 240 280 320 360

Relative Density, Dr (%)
20 40 60 80

Friction Angle,  (   ')
30 35 40 45

Estimated SPT N60

10 20 30 40

Undefined

Sensitive fine grained

Clay: clay to silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Dense sand to gravelly sand

Stiff sand to clayey sand

Soil Behaviour Type SBTn - Robertson et al. 1990

G.I. Job Ref:      220198Stiff silt/clay

Organic: Organic clay/silt, peat

Notes and Limitations:
Data shown on this report has been assessed to provide a basic
interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P.K.
Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for
Geotechnical Engineering, 4th Edition. The interpretations are presented
only as a guide for geotechnical use and should be carefully reviewed by
the user. Ground Investigation Ltd. does not warrant the correctness or
applicability of any of the geotechnical soil and design parameter shown
and does not assume any liability for any use of the results in any design or
review. The used should be fully aware of the techniques and limitations of
any method used to derive data shown in this report.

Test Number: CPT-329-D
Project: Eastern Busway

Location: Pakuranga to Botany East, Auckland

Engineer: Steve Semmens

Contractor: Ground Investigation Ltd

Client Reference:
Client: Eastern Busway Alliance
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Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Silt mixtures: clayey silt & silty clay

Clays: clay to silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Clays: clay to silty clay

D

D

CPT Classifications cannot be expected to provide
accurate predictions of soil type based on grain size,

but provide a guide to behaviour type.Sleeve Friction, fs (kPa)
100 200 300 400 500 600 700 800 900 0 500 1000 1500 2000

Hydrostatic, u0, smaller scale (kPa) Inclination, x,y (   )
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Corrected Cone Resistance,qt (MPa)
4 8 12 16 20 24 28 32 36

Soil Behaviour Type (SBT)Pore Pressure, U2 (kPa) dual scale
0 50 100 150 200

Where possible GWL is measured after testing, or estimated in the office. This may not represent the true GWL

Contractor: Ground Investigation Ltd

Comments:

NZTM 2000 N, E (m): 5911445.48, 1769430.90

WGS84 (deg): -36.927811,174.902335

Termination Reason: Target depth

Date of Test: 4/04/2022

Depth (m): 7.39 Test Number:
Pre Drill (m): N/A

G.I. Job Ref:      220326

Surveyor:

Project: Eastern Busway

Location: Pakuranga, Auckland

Engineer: Steve Semmens

Client: Eastern Busway Alliance

Location Method: Handheld GPS       CPT-329(A)-D

Elevation (m):  Unknown Client Reference:Operator: Marcelo Martinez

Cone Ref: C18611

Filter Type:  u2

Cone Type:15cm2 Compression

Area Ratio: 0.80

CONE PENETRATION TEST (CPT) LOG
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Pore Pressure Ratio, Bq
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Nkt: 15

Ic

CPT PARAMETER LOG
Relative Density, Dr (%)

20 40 60 80

SBTn
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Normalised Friction Ratio, Fr
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Refined Normalised Cone Resistance,Qt
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Undrained Shear Strength, su (kPa)
40 80 120 160 200 240 280 320 360

Estimated SPT N60

10 20 30 40

Friction Angle,  (   ')
30 35 40 45

Undefined

Sensitive fine grained

Clay: clay to silty clay

Silt mixtures: clayey silt & silty clay

Sand mixtures: silty sand to sandy silt

Sands: clean sands to silty sands

Dense sand to gravelly sand

Stiff sand to clayey sand

Soil Behaviour Type SBTn - Robertson et al. 1990
Client: Eastern Busway Alliance

G.I. Job Ref:      220326Stiff silt/clay

Organic: Organic clay/silt, peat

Notes and Limitations:
Data shown on this report has been assessed to provide a basic
interpretation in terms of Soil Behaviour Type (SBT) and various
geotechnical soil and design parameters using methods published in P.K.
Robertson and K.L. Cabel (2010), Guide to Cone Penetration Testing for
Geotechnical Engineering, 4th Edition. The interpretations are presented
only as a guide for geotechnical use and should be carefully reviewed by
the user. Ground Investigation Ltd. does not warrant the correctness or
applicability of any of the geotechnical soil and design parameter shown
and does not assume any liability for any use of the results in any design or
review. The used should be fully aware of the techniques and limitations of
any method used to derive data shown in this report.

Test Number: CPT-329(A)-D
Project: Eastern Busway

Location: Pakuranga, Auckland

Engineer: Steve Semmens

Contractor: Ground Investigation Ltd

Client Reference:
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CPT-329(B)-D



CPT-329(B)-D









C18611 CPT-329 1 0.106 0.101 N/A 0.0099 0.0102 N/A 0.4 N/A 0.0152 0.0156 N/A 0.4 N/A

C18611 CPT-329(A)-D 1 0.096 0.129 N/A 0.0096 0.0117 N/A 2.1 N/A 0.0167 0.0149 N/A -1.8 N/A

CPT ZEROS AND DRIFT

Client: Eastern Busway Alliance Location: Pakuranga, Auckland

Engineer: Steve Semmens

Note: Zero difference colour-coded based on application classes following ISO
22476-1:2012. Blue indicates Class 1, green Class 2, orange Class 3 and red Class 4.
Grey represents if a test is below Class 4.

Project: Eastern Busway

G.I. Job Ref: 220326

Final
(MPa)

Initial
(MPa)

Final
(MPa)

Initial
(MPa)

Final
(MPa)

Initial
(MPa)

Cone Reference CPT Name

Tip Resistance Pore Pressure

Cleaned
(MPa)

I - F
Difference

(kPa)

I - C
Difference

(kPa)

I - C
Difference

(kPa)

Local Friction

Cleaned
(MPa)

Cleaned
(MPa)

Push I - F
Difference

(kPa)

I - C
Difference

(kPa)

I - F
Difference

(kPa)

-5.0 N/A

33.0 N/A







                                                               
71136 CPT-328 1 0.651 0.651 N/A 0.0434 0.0435 N/A 0.1 N/A 0.8410 0.8401 N/A -0.9 N/A

71137 CPT-328-D 1 0.659 0.661 N/A 0.0417 0.0415 N/A -0.1 N/A 0.7662 0.7654 N/A -0.9 N/A

71136 SCPT-314 1 0.661 0.663 N/A 0.0459 0.0460 N/A 0.1 N/A 0.8427 0.8427 N/A 0.0 N/A

CPT ZEROS AND DRIFT

Location: Eastern Busway

Engineer: Mathew Crarer

Note: Zero difference colour-coded based on application classes following ISO
22476-1:2012. Blue indicates Class 1, green Class 2, orange Class 3 and red Class 4.
Grey represents if a test is below Class 4.

Project: Pakuranga to Botany East

G.I. Job Ref: 230061

Client: Eastern Busway Alliance
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(MPa)

Initial
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Cone Reference CPT Name

Tip Resistance Pore Pressure
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Difference
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Push

0.4 N/A

1.5 N/A

1.7 N/A




