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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 234 mV 0 MPa
Sleeve 261 mV 261 mV 0 kPa
Pore Pressure 2 474 mV 544 mV 0.02 kPa
X-Y Inclinometer 2244 mV 2460 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 234 mV 0 MPa
Sleeve 261 mV 261 mV 0 kPa
Pore Pressure 2 474 mV 544 mV 0.02 kPa
X-Y Inclinometer 2244 mV 2460 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays

Groundwater
Level

Dissipation Test

100

Fines Content, FC (%)

25 50 750

E
xt

re
m

el
y 

Lo
w

V
er

y 
Lo

w

Lo
w

M
ed

iu
m

H
ig

h

V
er

y 
H

ig
h

Undrained Shear Strength, su (kPa)

100 2000 300 12.5 25 37.5

Sensitivity, St

0 50 8 12 16 20 24

Unit Weight,     (kN/m3)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)

0 100 200 300 500

0

0

0.5 1 1.5

5 10 15 20

2

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT35

G
ra

ph
ic

 L
og   bulk

Terminated at 10.64 m
Refusal
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Robertson et al. 1986 qc vs. Rf - HYDCPT35
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



2.30

2.90

3.70

4.15
4.25

Medium strength to high strength silty
CLAY to CLAY (4) with a layer of sand

Medium dense to dense gravelly SAND
to SAND (10) with a layer of clay

High strength locally very high strength
CLAY (3)

Extremely high strength fine grained (11)

Very dense SAND to clayey SAND (12)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 232 mV 230 mV -0.022 MPa
Sleeve 257 mV 253 mV -0.003 kPa
Pore Pressure 2 449 mV 463 mV 0.004 kPa
X-Y Inclinometer 2778 mV 2798 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  01/06/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on inclination.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT36

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 4.25 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 232 mV 230 mV -0.022 MPa
Sleeve 257 mV 253 mV -0.003 kPa
Pore Pressure 2 449 mV 463 mV 0.004 kPa
X-Y Inclinometer 2778 mV 2798 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  01/06/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on inclination.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT36

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 232 mV 230 mV -0.022 MPa
Sleeve 257 mV 253 mV -0.003 kPa
Pore Pressure 2 449 mV 463 mV 0.004 kPa
X-Y Inclinometer 2778 mV 2798 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  01/06/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on inclination.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT36
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Terminated at 4.25 m
Refusal
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Robertson et al. 1986 qc vs. Rf - HYDCPT36
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



3.20

4.40
4.58

Medium strength to high strength CLAY
(3) with a layer of sand

Extremely high strength locally very high
strength fine grained (11) with layers of
sand

Medium dense becoming very dense
SAND to clayey SAND (12)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 230 mV 230 mV 0 MPa
Sleeve 253 mV 253 mV 0 kPa
Pore Pressure 2 462 mV 484 mV 0.006 kPa
X-Y Inclinometer 2802 mV 2763 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  01/06/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on inclination.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT37

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 4.58 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 230 mV 230 mV 0 MPa
Sleeve 253 mV 253 mV 0 kPa
Pore Pressure 2 462 mV 484 mV 0.006 kPa
X-Y Inclinometer 2802 mV 2763 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  01/06/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on inclination.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT37

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 230 mV 230 mV 0 MPa
Sleeve 253 mV 253 mV 0 kPa
Pore Pressure 2 462 mV 484 mV 0.006 kPa
X-Y Inclinometer 2802 mV 2763 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  01/06/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on inclination.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT37
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Terminated at 4.58 m
Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



1.70

2.10

7.60

8.10

8.40

Medium strength locally high strength
silty CLAY to CLAY (4)

Medium dense SAND to silty SAND (8)
with a layer of clay

High strength locally very high strength
CLAY (3)

Dense locally medium dense SAND to
silty SAND (8)

Very dense SAND to clayey SAND (12)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 232 mV -0.011 MPa
Sleeve 262 mV 262 mV 0 kPa
Pore Pressure 2 468 mV 486 mV 0.005 kPa
X-Y Inclinometer 2418 mV 2522 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT38

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 8.40 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 232 mV -0.011 MPa
Sleeve 262 mV 262 mV 0 kPa
Pore Pressure 2 468 mV 486 mV 0.005 kPa
X-Y Inclinometer 2418 mV 2522 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT38

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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Terminated at 8.40 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 232 mV -0.011 MPa
Sleeve 262 mV 262 mV 0 kPa
Pore Pressure 2 468 mV 486 mV 0.005 kPa
X-Y Inclinometer 2418 mV 2522 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays

Groundwater
Level

Dissipation Test

100

Fines Content, FC (%)

25 50 750

E
xt

re
m

el
y 

Lo
w

V
er

y 
Lo

w

Lo
w

M
ed

iu
m

H
ig

h

V
er

y 
H

ig
h

Undrained Shear Strength, su (kPa)
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT38

G
ra

ph
ic

 L
og   bulk

Terminated at 8.40 m
Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



2.00
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6.30
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7.20

7.44

Medium strength locally high strength
CLAY (3)

Very high strength silty CLAY to CLAY
(4) with a layer of sand

High strength locally medium strength
CLAY (3)

Dense gravelly SAND to SAND (10)

Medium strength to high strength CLAY
(3) with a layer of sand

Dense gravelly SAND to SAND (10)

High strength CLAY (3)

Very dense gravelly SAND to SAND (10)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 232 mV 231 mV -0.011 MPa
Sleeve 261 mV 258 mV -0.002 kPa
Pore Pressure 2 491 mV 599 mV 0.03 kPa
X-Y Inclinometer 2065 mV 2230 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT39

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 232 mV 231 mV -0.011 MPa
Sleeve 261 mV 258 mV -0.002 kPa
Pore Pressure 2 491 mV 599 mV 0.03 kPa
X-Y Inclinometer 2065 mV 2230 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT39

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 232 mV 231 mV -0.011 MPa
Sleeve 261 mV 258 mV -0.002 kPa
Pore Pressure 2 491 mV 599 mV 0.03 kPa
X-Y Inclinometer 2065 mV 2230 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT39
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



7.40

8.60

9.25

High strength locally medium strength
CLAY (3)

Extremely high strength locally very high
strength fine grained (11)

Very dense gravelly SAND to SAND (10)
with a layer of clay

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 233 mV -0.022 MPa
Sleeve 262 mV 262 mV 0 kPa
Pore Pressure 2 505 mV 469 mV -0.01 kPa
X-Y Inclinometer 2459 mV 2425 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10
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Pore Pressure Ratio, Bq
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In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)
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Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT40

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 233 mV -0.022 MPa
Sleeve 262 mV 262 mV 0 kPa
Pore Pressure 2 505 mV 469 mV -0.01 kPa
X-Y Inclinometer 2459 mV 2425 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT40

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 233 mV -0.022 MPa
Sleeve 262 mV 262 mV 0 kPa
Pore Pressure 2 505 mV 469 mV -0.01 kPa
X-Y Inclinometer 2459 mV 2425 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



5.40
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6.60

8.00

8.40

8.80
8.96

Medium strength to high strength CLAY
(3) with a layer of sand

Medium dense locally dense gravelly
SAND to SAND (10) with a  layer of clay

Medium strength becoming high strength
CLAY (3)

Dense locally very dense SAND to silty
SAND (8)

Very high strength CLAY (3)

Extremely high strength fine grained (11)

Very dense SAND to clayey SAND (12)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 233 mV -0.011 MPa
Sleeve 260 mV 260 mV 0 kPa
Pore Pressure 2 577 mV 540 mV -0.01 kPa
X-Y Inclinometer 2526 mV 2515 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10
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Pore Pressure Ratio, Bq
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT41

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 233 mV -0.011 MPa
Sleeve 260 mV 260 mV 0 kPa
Pore Pressure 2 577 mV 540 mV -0.01 kPa
X-Y Inclinometer 2526 mV 2515 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT41

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 233 mV -0.011 MPa
Sleeve 260 mV 260 mV 0 kPa
Pore Pressure 2 577 mV 540 mV -0.01 kPa
X-Y Inclinometer 2526 mV 2515 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



5.80

6.33

Medium strength to high strength CLAY
(3) with layers of gravelly sand

Medium dense becoming very dense
SAND (9)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 260 mV 261 mV 0.001 kPa
Pore Pressure 2 532 mV 492 mV -0.011 kPa
X-Y Inclinometer 2088 mV 2063 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT42

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf
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Material Description
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 260 mV 261 mV 0.001 kPa
Pore Pressure 2 532 mV 492 mV -0.011 kPa
X-Y Inclinometer 2088 mV 2063 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT42

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 260 mV 261 mV 0.001 kPa
Pore Pressure 2 532 mV 492 mV -0.011 kPa
X-Y Inclinometer 2088 mV 2063 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays

Groundwater
Level

Dissipation Test

100

Fines Content, FC (%)

25 50 750

E
xt

re
m

el
y 

Lo
w

V
er

y 
Lo

w

Lo
w

M
ed

iu
m

H
ig

h

V
er

y 
H

ig
h

Undrained Shear Strength, su (kPa)

100 2000 300 12.5 25 37.5

Sensitivity, St

0 50 8 12 16 20 24

Unit Weight,     (kN/m3)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)

0 100 200 300 500

0

0

0.5 1 1.5

5 10 15 20

2

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
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METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.
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ELEVATION :  0.00 m  OD
CHECKED BY :  LD
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Medium strength to high strength locally
very high strength CLAY (3)

Medium dense locally dense silty SAND
to sandy SILT (7) with a layer of clay

Medium strength to high strength CLAY
(3) with a layer of gravelly sand

Very high strength sandy SILT to clayey
SILT (6) with a layer of gravelly sand

Medium dense SAND to silty SAND (8)

Very dense gravelly SAND to SAND (10)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 228 mV -0.055 MPa
Sleeve 254 mV 254 mV 0 kPa
Pore Pressure 2 433 mV 576 mV 0.04 kPa
X-Y Inclinometer 2267 mV 2219 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  01/06/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT43

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 7.93 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 228 mV -0.055 MPa
Sleeve 254 mV 254 mV 0 kPa
Pore Pressure 2 433 mV 576 mV 0.04 kPa
X-Y Inclinometer 2267 mV 2219 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  01/06/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT43

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 228 mV -0.055 MPa
Sleeve 254 mV 254 mV 0 kPa
Pore Pressure 2 433 mV 576 mV 0.04 kPa
X-Y Inclinometer 2267 mV 2219 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  01/06/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT43
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Terminated at 7.93 m
Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Medium strength to high strength silty
CLAY to CLAY (4)

Dense SAND to silty SAND (8)

High strength CLAY (3)

Dense gravelly SAND to SAND (10)

Medium strength to high strength CLAY
(3)

Dense gravelly SAND to SAND (10)

High strength CLAY (3)

Very dense locally dense SAND to
clayey SAND (12)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 233 mV 0 MPa
Sleeve 262 mV 260 mV -0.001 kPa
Pore Pressure 2 483 mV 559 mV 0.021 kPa
X-Y Inclinometer 2526 mV 2575 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT44

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 7.59 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 233 mV 0 MPa
Sleeve 262 mV 260 mV -0.001 kPa
Pore Pressure 2 483 mV 559 mV 0.021 kPa
X-Y Inclinometer 2526 mV 2575 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT44

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 233 mV 0 MPa
Sleeve 262 mV 260 mV -0.001 kPa
Pore Pressure 2 483 mV 559 mV 0.021 kPa
X-Y Inclinometer 2526 mV 2575 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Medium strength to high strength locally
very high strength CLAY (3)

Dense to very dense gravelly SAND to
SAND (10)

Very high strength to extremely high
strength fine grained (11)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 233 mV -0.011 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 460 mV 538 mV 0.022 kPa
X-Y Inclinometer 2053 mV 2086 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT45

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Very dense gravelly SAND to SAND (10)
(continued)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 233 mV -0.011 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 460 mV 538 mV 0.022 kPa
X-Y Inclinometer 2053 mV 2086 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT45

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 10.01 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 233 mV -0.011 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 460 mV 538 mV 0.022 kPa
X-Y Inclinometer 2053 mV 2086 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT45

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 233 mV -0.011 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 460 mV 538 mV 0.022 kPa
X-Y Inclinometer 2053 mV 2086 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT45

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Robertson (2010)
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Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 233 mV -0.011 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 460 mV 538 mV 0.022 kPa
X-Y Inclinometer 2053 mV 2086 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 233 mV -0.011 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 460 mV 538 mV 0.022 kPa
X-Y Inclinometer 2053 mV 2086 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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7.40

7.82

Medium strength to high strength CLAY
(3)

Medium dense SAND to silty SAND (8)
witha  layer of clay

High strength CLAY (3)

Dense to very dense gravelly SAND to
SAND (10)

Medium strength CLAY (3)

Medium dense gravelly SAND to SAND
(10) with a  layer of clay

Medium strength CLAY (3)

Extremely high strength locally very high
strength silty CLAY to CLAY (4) with a
layer of sand

Very dense SAND to clayey SAND (12)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 262 mV 259 mV -0.002 kPa
Pore Pressure 2 467 mV 490 mV 0.006 kPa
X-Y Inclinometer 2230 mV 2245 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT46

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 7.82 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 262 mV 259 mV -0.002 kPa
Pore Pressure 2 467 mV 490 mV 0.006 kPa
X-Y Inclinometer 2230 mV 2245 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT46

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Terminated at 7.82 m
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 262 mV 259 mV -0.002 kPa
Pore Pressure 2 467 mV 490 mV 0.006 kPa
X-Y Inclinometer 2230 mV 2245 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT46
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Terminated at 7.82 m
Refusal
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Robertson et al. 1986 qc vs. Rf - HYDCPT46
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



3.55
3.75

7.90

9.20

9.60
9.71

Medium strength locally high strength
CLAY (3)

Medium dense SAND to silty SAND (8)

High strength to very high strength CLAY
(3) with layers of gravelly sand

Dense to very dense SAND to silty
SAND (8)

Very high strength CLAY (3)

Very dense SAND to clayey SAND (12)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 233 mV 0 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 436 mV 398 mV -0.011 kPa
X-Y Inclinometer 2476 mV 2545 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT47

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 9.71 m



CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 233 mV 0 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 436 mV 398 mV -0.011 kPa
X-Y Inclinometer 2476 mV 2545 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT47

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 233 mV 0 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 436 mV 398 mV -0.011 kPa
X-Y Inclinometer 2476 mV 2545 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT47

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 233 mV 0 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 436 mV 398 mV -0.011 kPa
X-Y Inclinometer 2476 mV 2545 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT47

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 233 mV 0 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 436 mV 398 mV -0.011 kPa
X-Y Inclinometer 2476 mV 2545 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 233 mV 233 mV 0 MPa
Sleeve 261 mV 259 mV -0.001 kPa
Pore Pressure 2 436 mV 398 mV -0.011 kPa
X-Y Inclinometer 2476 mV 2545 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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Robertson et al. 1986 qc vs. Rf - HYDCPT47
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Medium strength to high strength silty
CLAY to CLAY (4)

Very high strength CLAY (3)

Medium dense locally dense gravelly
SAND to SAND (10) with layers of clay

High strength locally very high strength
CLAY (3)

Medium dense silty SAND to sandy SILT
(7)

High strength to very high strength CLAY
(3)

Extremely high strength locally very high
strength fine grained (11)

Very dense locally dense SAND to
clayey SAND (12)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 261 mV 258 mV -0.002 kPa
Pore Pressure 2 451 mV 470 mV 0.005 kPa
X-Y Inclinometer 2419 mV 2448 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Inclination (°)
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Pore Pressure Ratio, Bq
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT48

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Very dense locally dense SAND to
clayey SAND (12) (continued)

Extremely high strength fine grained (11)

Very dense SAND to clayey SAND (12)

Extremely high strength fine grained (11)

Very dense gravelly SAND to SAND (10)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 261 mV 258 mV -0.002 kPa
Pore Pressure 2 451 mV 470 mV 0.005 kPa
X-Y Inclinometer 2419 mV 2448 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Pore Pressure Ratio, Bq
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In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)
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Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT48
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Soil Behaviour Type:
Robertson et al. 1986 qc Rf
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Material Description
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 261 mV 258 mV -0.002 kPa
Pore Pressure 2 451 mV 470 mV 0.005 kPa
X-Y Inclinometer 2419 mV 2448 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT48

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 261 mV 258 mV -0.002 kPa
Pore Pressure 2 451 mV 470 mV 0.005 kPa
X-Y Inclinometer 2419 mV 2448 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT48

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Robertson (2010)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 261 mV 258 mV -0.002 kPa
Pore Pressure 2 451 mV 470 mV 0.005 kPa
X-Y Inclinometer 2419 mV 2448 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT48

G
ra

ph
ic

 L
og   bulk



D
ep

th
 (

m
)

11

12

13

14

15

16

17

18

19

E
le

va
tio

n
(m

)

-11

-12

-13

-14

-15

-16

-17

-18

-19

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 261 mV 258 mV -0.002 kPa
Pore Pressure 2 451 mV 470 mV 0.005 kPa
X-Y Inclinometer 2419 mV 2448 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT48
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Terminated at 13.16 m
Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



2.30

2.80

5.00

8.10
8.27

Medium strength to high strength CLAY
(3) with a layer of sand

Medium dense silty SAND to sandy SILT
(7)

Very high strength silty CLAY to CLAY
(4)

High strength locally very high strength
CLAY (3) with layers of gravelly sand

Very dense gravelly SAND to SAND (10)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 233 mV -0.022 MPa
Sleeve 261 mV 260 mV -0.001 kPa
Pore Pressure 2 481 mV 554 mV 0.02 kPa
X-Y Inclinometer 2482 mV 2466 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Pore Pressure Ratio, Bq
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Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT49

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 8.27 m
Refusal



D
ep

th
 (

m
)

1

2

3

4

5

6

7

8

9

E
le

va
tio

n
(m

)

-1

-2

-3

-4

-5

-6

-7

-8

-9

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 233 mV -0.022 MPa
Sleeve 261 mV 260 mV -0.001 kPa
Pore Pressure 2 481 mV 554 mV 0.02 kPa
X-Y Inclinometer 2482 mV 2466 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT49

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 233 mV -0.022 MPa
Sleeve 261 mV 260 mV -0.001 kPa
Pore Pressure 2 481 mV 554 mV 0.02 kPa
X-Y Inclinometer 2482 mV 2466 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT49
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Terminated at 8.27 m
Refusal
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Robertson et al. 1986 qc vs. Rf - HYDCPT49
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



2.00

3.40

5.30

Medium strength locally high strength
CLAY (3)

Very high strength locally high strength
silty CLAY to CLAY (4) with a layer of
sand

High strength locally very high strength
CLAY (3)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 232 mV 499 mV 2.925 MPa
Sleeve 259 mV 715 mV 0.325 kPa
Pore Pressure 2 513 mV 503 mV -0.003 kPa
X-Y Inclinometer 2448 mV 2315 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)
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0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test stopped due to technical issues.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT50

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 232 mV 499 mV 2.925 MPa
Sleeve 259 mV 715 mV 0.325 kPa
Pore Pressure 2 513 mV 503 mV -0.003 kPa
X-Y Inclinometer 2448 mV 2315 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test stopped due to technical issues.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT50

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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Terminated at 5.30 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 232 mV 499 mV 2.925 MPa
Sleeve 259 mV 715 mV 0.325 kPa
Pore Pressure 2 513 mV 503 mV -0.003 kPa
X-Y Inclinometer 2448 mV 2315 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test stopped due to technical issues.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT50
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Terminated at 5.30 m
Refusal
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Robertson et al. 1986 qc vs. Rf - HYDCPT50
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



1.90

2.80

10.00

Meidum strength locally high strength
CLAY (3)

Medium dense to dense gravelly SAND
to SAND (10) with a layer of clay

High strength to very high strength CLAY
(3) with a layer of sand

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 263 mV 260 mV -0.002 kPa
Pore Pressure 2 460 mV 446 mV -0.004 kPa
X-Y Inclinometer 2564 mV 2544 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)
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0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT50a

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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10.40

10.70
10.85

Dense SAND to clayey SAND (12)

Very high strength fine grained (11)

Very dense gravelly SAND to SAND (10)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 263 mV 260 mV -0.002 kPa
Pore Pressure 2 460 mV 446 mV -0.004 kPa
X-Y Inclinometer 2564 mV 2544 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT50a

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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Terminated at 10.85 m
Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 263 mV 260 mV -0.002 kPa
Pore Pressure 2 460 mV 446 mV -0.004 kPa
X-Y Inclinometer 2564 mV 2544 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT50a

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 263 mV 260 mV -0.002 kPa
Pore Pressure 2 460 mV 446 mV -0.004 kPa
X-Y Inclinometer 2564 mV 2544 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT50a

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 263 mV 260 mV -0.002 kPa
Pore Pressure 2 460 mV 446 mV -0.004 kPa
X-Y Inclinometer 2564 mV 2544 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 234 mV 232 mV -0.022 MPa
Sleeve 263 mV 260 mV -0.002 kPa
Pore Pressure 2 460 mV 446 mV -0.004 kPa
X-Y Inclinometer 2564 mV 2544 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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Terminated at 10.85 m
Refusal
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Robertson et al. 1986 qc vs. Rf - HYDCPT50a
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



2.00

3.80

9.50

Medium strength CLAY (3)

Very high strength locally high strength
silty CLAY to CLAY (4)

High strength to very high strength CLAY
(3) with a layer of gravelly sand

Medium dense becoming very dense
SAND to clayey SAND (12)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 260 mV 258 mV -0.001 kPa
Pore Pressure 2 449 mV 517 mV 0.019 kPa
X-Y Inclinometer 2449 mV 2444 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Pore Pressure Ratio, Bq
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT51

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description
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10.20

11.30
11.41

Extremely high strength locally very high
strength fine grained (11) with a layer of
sand

Very dense SAND to clayey SAND (12)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 260 mV 258 mV -0.001 kPa
Pore Pressure 2 449 mV 517 mV 0.019 kPa
X-Y Inclinometer 2449 mV 2444 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)
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Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT51

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description

G
ra

ph
ic

 L
og

Terminated at 11.41 m
Refusal



D
ep

th
 (

m
)

1

2

3

4

5

6

7

8

9

E
le

va
tio

n
(m

)

-1

-2

-3

-4

-5

-6

-7

-8

-9

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 260 mV 258 mV -0.001 kPa
Pore Pressure 2 449 mV 517 mV 0.019 kPa
X-Y Inclinometer 2449 mV 2444 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT51

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 260 mV 258 mV -0.001 kPa
Pore Pressure 2 449 mV 517 mV 0.019 kPa
X-Y Inclinometer 2449 mV 2444 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT51

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)
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Corrected Cone Resistance, qt (MPa)
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Terminated at 11.41 m
Refusal



D
ep

th
 (

m
)

1

2

3

4

5

6

7

8

9

E
le

va
tio

n
(m

)

-1

-2

-3

-4

-5

-6

-7

-8

-9

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 260 mV 258 mV -0.001 kPa
Pore Pressure 2 449 mV 517 mV 0.019 kPa
X-Y Inclinometer 2449 mV 2444 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays

Groundwater
Level

Dissipation Test

100

Fines Content, FC (%)

25 50 750

E
xt

re
m

el
y 

Lo
w

V
er

y 
Lo

w

Lo
w

M
ed

iu
m

H
ig

h

V
er

y 
H

ig
h

Undrained Shear Strength, su (kPa)

100 2000 300 12.5 25 37.5

Sensitivity, St

0 50 8 12 16 20 24

Unit Weight,     (kN/m3)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)

0 100 200 300 500

0

0

0.5 1 1.5

5 10 15 20

2

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 232 mV -0.033 MPa
Sleeve 260 mV 258 mV -0.001 kPa
Pore Pressure 2 449 mV 517 mV 0.019 kPa
X-Y Inclinometer 2449 mV 2444 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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Terminated at 11.41 m
Refusal
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1210298

Hydrock
Wingate, Bolton
Wingates, Bolton

Robertson et al. 1986 qc vs. Rf - HYDCPT51
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND



1.80

2.20

9.70

10.01

Medium strength locally high strength
silty CLAY to CLAY (4)

Medium dense silty SAND to sandy SILT
(7)

High strength to very high strength CLAY
(3) with layers of gravelly sand

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 3918 mV 40.351 MPa
Sleeve 261 mV 4342 mV 2.91 kPa
Pore Pressure 2 470 mV 502 mV 0.009 kPa
X-Y Inclinometer 2410 mV 1973 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15
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0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT52

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description

G
ra

ph
ic

 L
og



Dense to very dense SAND to clayey
SAND (12) (continued)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 3918 mV 40.351 MPa
Sleeve 261 mV 4342 mV 2.91 kPa
Pore Pressure 2 470 mV 502 mV 0.009 kPa
X-Y Inclinometer 2410 mV 1973 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

0 2 4 6 8

Friction Ratio, Rf (%)

Dissipation Test

Groundwater
Level

2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND

0 5 10

Inclination (°)

15-5 -0.6 -0.1 0.4 0.9 1.4

Pore Pressure Ratio, Bq

0 300 600 900-300

In Situ Pore Pressure, u0 (kPa)

Porewater Pressure, u2 (kPa)

5 10 15

0 100 200 300 400 500

0 20

Cone Resistance, qc (MPa)

Sleeve Friction Resistance, fs (kPa)

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT52

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description

G
ra

ph
ic

 L
og

Terminated at 10.01 m
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 3918 mV 40.351 MPa
Sleeve 261 mV 4342 mV 2.91 kPa
Pore Pressure 2 470 mV 502 mV 0.009 kPa
X-Y Inclinometer 2410 mV 1973 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT52

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 3918 mV 40.351 MPa
Sleeve 261 mV 4342 mV 2.91 kPa
Pore Pressure 2 470 mV 502 mV 0.009 kPa
X-Y Inclinometer 2410 mV 1973 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  2  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT52

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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Non-normalized Soil Behaviour Type Index, ISBT

Robertson (2010)

Sleeve Friction Resistance, fs (kPa)

Corrected Cone Resistance, qt (MPa)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 3918 mV 40.351 MPa
Sleeve 261 mV 4342 mV 2.91 kPa
Pore Pressure 2 470 mV 502 mV 0.009 kPa
X-Y Inclinometer 2410 mV 1973 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  2
STATUS :  Final
TEST DATE :  27/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT52

G
ra

ph
ic

 L
og   bulk



D
ep

th
 (

m
)

11

12

13

14

15

16

17

18

19

E
le

va
tio

n
(m

)

-11

-12

-13

-14

-15

-16

-17

-18

-19

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 3918 mV 40.351 MPa
Sleeve 261 mV 4342 mV 2.91 kPa
Pore Pressure 2 470 mV 502 mV 0.009 kPa
X-Y Inclinometer 2410 mV 1973 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Medium strength locally high strength
CLAY (3)

Very high strength locally high strength
silty CLAY to CLAY (4) with a layer of
sand

High strength to very high strength CLAY
(3) with layers of sand

Dense locally very dense gravelly SAND
to SAND (10) with layers of clay

Very high strength CLAY (3)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 236 mV 0.011 MPa
Sleeve 260 mV 262 mV 0.001 kPa
Pore Pressure 2 438 mV 483 mV 0.013 kPa
X-Y Inclinometer 2333 mV 2329 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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Friction Ratio, Rf (%)
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3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT53

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description

G
ra

ph
ic

 L
og



10.80

11.04

Very high strength CLAY (3) (continued)

Medium dens ebecoming very dense
SAND to clayey SAND (12)

CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 236 mV 0.011 MPa
Sleeve 260 mV 262 mV 0.001 kPa
Pore Pressure 2 438 mV 483 mV 0.013 kPa
X-Y Inclinometer 2333 mV 2329 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 236 mV 0.011 MPa
Sleeve 260 mV 262 mV 0.001 kPa
Pore Pressure 2 438 mV 483 mV 0.013 kPa
X-Y Inclinometer 2333 mV 2329 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
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STATUS :  Final
TEST DATE :  27/05/2021
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METHOD :  ISO 22476-1:2012

Working with:

Remark:
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2. Jeff. & Davies 93
3. Robertson 2012
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2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 236 mV 0.011 MPa
Sleeve 260 mV 262 mV 0.001 kPa
Pore Pressure 2 438 mV 483 mV 0.013 kPa
X-Y Inclinometer 2333 mV 2329 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 236 mV 0.011 MPa
Sleeve 260 mV 262 mV 0.001 kPa
Pore Pressure 2 438 mV 483 mV 0.013 kPa
X-Y Inclinometer 2333 mV 2329 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 236 mV 0.011 MPa
Sleeve 260 mV 262 mV 0.001 kPa
Pore Pressure 2 438 mV 483 mV 0.013 kPa
X-Y Inclinometer 2333 mV 2329 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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CPT LOG 01

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 234 mV -0.011 MPa
Sleeve 261 mV 260 mV -0.001 kPa
Pore Pressure 2 462 mV 488 mV 0.007 kPa
X-Y Inclinometer 2278 mV 2466 mV

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild
GROUNDWATER DEPTH :  Assumed for calculation purposes.
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CONE ID :  S15-CFIP.1360
CALIBRATION DATE :  16/02/2021
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE
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2 - Organic material

3 - CLAY

6 - Sandy SILT to clayey SILT

1 - Sensitive fine grained material

4 - Silty CLAY to CLAY

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

5 - Clayey SILT to silty CLAY

METHOD: Robertson et al. 1986 qc Rf
9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND
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LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT54

1 2

Soil Behaviour Type:
Robertson et al. 1986 qc Rf

1 2 3 4 5 6 7 8 9 10 11

Material Description

G
ra

ph
ic

 L
og

Terminated at 8.96 m
Refusal



D
ep

th
 (

m
)

1

2

3

4

5

6

7

8

9

E
le

va
tio

n
(m

)

-1

-2

-3

-4

-5

-6

-7

-8

-9

CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 234 mV -0.011 MPa
Sleeve 261 mV 260 mV -0.001 kPa
Pore Pressure 2 462 mV 488 mV 0.007 kPa
X-Y Inclinometer 2278 mV 2466 mV

CPT LOG 02

Description                  SBT Index, Ic

Clays                           2.95-3.60

Silt mixtures                 2.60-2.95

Sand mixtures             2.05-2.60

Sands                         1.31-2.05

Gravelly sand               <1.31

Description               SPT N value, NSPT

Very Loose                  0 - 4

Loose                          4 - 10

Medium Dense           10 - 30

Dense                         30 - 50

Very Dense                >50

Description               Relative Density Dr (%)

Very Loose                  0 - 15

Loose                          15 - 35

Medium Dense            35 - 65

Dense                          65 - 85

Very Dense                  >85

GRANULAR SOILS (Sands & Gravels) Robertson et al. 1986 Zones 7-10 and Zone 12CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

PointID

LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal

HYDCPT54

1. Rob. & Wride 98
2. Jeff. & Davies 93
3. Robertson 2012

1. Baldi et al. (1986); Al-Homoud & Wehr (2006)
2. Jamiolkowski et al. (2001)
3. Kulhawy & Mayne (1990)

1. Senneset et al. (1988 & 1989); Mayne & Campanella (2005)
2. Robertson & Campanella (1983)
3. Kulhawy & Mayne (1990)
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CPTU ZERO VALUES
Transducer Pre Post Difference
Tip 235 mV 234 mV -0.011 MPa
Sleeve 261 mV 260 mV -0.001 kPa
Pore Pressure 2 462 mV 488 mV 0.007 kPa
X-Y Inclinometer 2278 mV 2466 mV

CPT LOG 03

COHESIVE SOILS (Clays & Silts) Robertson et al. 1986 Zones 1-6 and Zone 11

Term based on measurement       su (kPa)
Extremely low strength                  <10
Very low strength                          10-20
Low strength                                 20-40

Term based on measurement           su (kPa)
Medium strength                                40-75
High strength                                     75-150
Very high strength                             150-300
Extremely high strength                     >300

CONE ID :  S15-CFIP.1360
CONE MODEL :  Subtraction
CONE AREA :  15cm2

CONE AREA RATIO :  0.79
FILTER POSITION :  u2
FILTER TYPE :  HDPE

TEST TYPE :  TE2
APPLICATION CLASS :  2
RIG :  CPT 017 - Griffen
OPERATOR :  JE
FRICTION REDUCER :  None
WEATHER :  Overcast & Mild

1. R&W 98
2. Suzuki et al. (1998)
3. Boulanger and Idriss (2014)

LB. su = (qt -    vo)/Nkt, where Nkt = 20
BE. su = (qt -    vo)/Nkt, where Nkt = 17.5
UB. su = (qt -    vo)/Nkt, where Nkt = 15

1. Schmertmann78; R&L86
2. Mayne (2007) 1. Mayne (2007) -Dry unit weight for Sands

1. Mayne (2007) -Saturated unit weight 1 for Clays
2. Mayne (2007) -Saturated unit weight 2 for Clays
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LOCATION :  Wingate, Bolton
PROJECT No. :  1210298

CLIENT :  Hydrock
PROJECT :  Wingates, Bolton

SHEET :  1  OF  1
STATUS :  Final
TEST DATE :  28/05/2021
PLOT DATE :  09/06/2021
METHOD :  ISO 22476-1:2012

Working with:

Remark:
Test refused on total pressure.

EASTING :  0.0 m
NORTHING :  0.0 m
ELEVATION :  0.00 m  OD
CHECKED BY :  LD
TERMINATION REASON :  Refusal
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METHOD: Robertson et al. 1986 qc Rf
1 - Sensitive fine grained material

2 - Organic material

3 - CLAY

4 - Silty CLAY to CLAY

5 - Clayey SILT to silty CLAY

6 - Sandy SILT to clayey SILT

7 - Silty SAND to sandy SILT

8 - SAND to silty SAND

9 - SAND

10 - Gravelly SAND to SAND

11 - Very stiff fine grained

12 - SAND to clayey SAND


