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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

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

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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3
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sand & Clay

Yes

10.00 m

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to
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Input parameters and analysis data
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Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Organic soil
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Organic soil
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Clay

Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sand & Clay

Yes

10.00 m



TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots

This software is licensed to: LDE Ltd CPT name: CPT19A
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Silty sand & sandy silt
Clay
Organic soil
Organic soil

Organic soil

Organic soil
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Organic soil
Clay
Organic soil
Organic soil
Clay
Clay
Organic soil
Organic soil
Silty sand & sandy silt
Clay
Organic soil
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Clay
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Organic soil
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Clay

Clay & silty clay
Sand & silty sand
Sand & silty sand

Clay

Clay & silty clay

Clay & silty clay

Clay
Sand & silty sand

Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
3.00
0.0100
4

2490
118
4.74%
9
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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CR: 87.57

Liq. ejecta demand

Ejecta severity
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Ejecta Severity Estimation
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

.

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

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT20
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1.00 m

3

2.60

Based on SBT

Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:

No
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Clay like behavior
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Limit depth applied:

Limit depth:

MSF method:
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During earthq.

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

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

geometry

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

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

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

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

Yes

10.00 m

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:
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Sands only

Yes

10.00 m
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
3.00
0.0100
4

1030
190
18.45%
26
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Zone A1 : Cyclic liquefaction likely depending on size and duration of cyclic loading
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Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

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

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

CLiq v.3.5.2.10 - CPT Liquefaction Assessment Software - Report created on: 13/02/2023, 4:17:05 pm
Project file: C:\Users\j.mattocks\OneDrive - Land Development And Engineering LTD\Desktop\J01627-Specialist Software Models-Liquefaction CPT File-281339 (ID 281339).clq

221



This software is licensed to: LDE Ltd CPT name: CPT21A

Cone resistance

qt (MPa)
20151050

D
e
p
th

 (
m

)

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Cone resistance

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

Friction Ratio

Rf (%)
1086420

D
e
p
th

 (
m

)

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Friction Ratio Pore pressure

u (kPa)
3002001000

D
e
p
th

 (
m

)

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Pore pressure

Insitu

SBT Plot

Ic(SBT)
4321

D
e
p
th

 (
m

)

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
1817161514131211109876543210

D
e
p
th

 (
m

)

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Soil Behaviour Type

Silty sand & sandy silt
Organic soil
Organic soil

Organic soil
Clay
Clay
Clay
Organic soil
Sensitive fine grained
Clay
Organic soil
Clay
Clay
Clay
Clay & silty clay
Clay

Clay

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

Clay

Clay & silty clay

Clay

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

CLiq v.3.5.2.10 - CPT Liquefaction Assessment Software - Report created on: 13/02/2023, 4:17:05 pm 222
Project file: C:\Users\j.mattocks\OneDrive - Land Development And Engineering LTD\Desktop\J01627-Specialist Software Models-Liquefaction CPT File-281339 (ID 281339).clq

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

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

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sand & Clay

Yes
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SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained



This software is licensed to: LDE Ltd CPT name: CPT21A

Norm. cone resistance

Qtn
200150100500

D
e
p
th

 (
m

)

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Norm. cone resistance

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

Norm. friction ratio

Fr (%)
1086420

D
e
p
th

 (
m

)

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Norm. friction ratio Nom. pore pressure ratio

Bq
10.80.60.40.20-0.2

D
e
p
th

 (
m

)

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
4321

D
e
p
th

 (
m

)

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
1817161514131211109876543210

D
e
p
th

 (
m

)

18

17.5

17

16.5

16

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
Norm. Soil Behaviour Type

Silty sand & sandy silt
Clay
Organic soil
Organic soil
Organic soil
Organic soil
Clay
Clay
Organic soil

Clay & silty clay

Organic soil
Clay
Organic soil
Organic soil
Organic soil
Organic soil

Clay

Organic soil
Clay & silty clay
Clay
Clay

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

Clay

Clay & silty clay

Clay

Clay & silty clay
Sand & silty sand

Sand & silty sand

CLiq v.3.5.2.10 - CPT Liquefaction Assessment Software - Report created on: 13/02/2023, 4:17:05 pm 223
Project file: C:\Users\j.mattocks\OneDrive - Land Development And Engineering LTD\Desktop\J01627-Specialist Software Models-Liquefaction CPT File-281339 (ID 281339).clq

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sand & Clay

Yes

10.00 m
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
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Yes

Sand & Clay

Yes

10.00 m
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sand & Clay

Yes

10.00 m

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk
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Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value
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Depth to GWT (erthq.):
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Ic cut-off value:

Unit weight calculation:

Use fill:
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Fill weight:

Transition detect. applied:
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Clay like behavior applied:
Limit depth applied:
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value
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Ic cut-off value:
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Kσ applied:

Clay like behavior applied:
Limit depth applied:
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots

This software is licensed to: LDE Ltd CPT name: CPT21A

SBTn Index
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Silty sand & sandy silt
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Organic soil
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Clay & silty clay
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Organic soil
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Clay & silty clay

Clay

Clay & silty clay
Sand & silty sand

Sand & silty sand

Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description
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0.0100
4
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12
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FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction
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Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)
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Based on Ic value
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Unit weight calculation:

Use fill:

Fill height:
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Fill weight:

Transition detect. applied:
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Clay like behavior applied:
Limit depth applied:
Limit depth:
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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SBTn Index
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Clay & silty clay
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Clay & silty clay
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Silty sand & sandy silt

Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt
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Silty sand & sandy silt
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Clay

Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
3.00
0.0100
4

1719
319
18.56%
42
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

.

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

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT401
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Zone A1 : Cyclic liquefaction likely depending on size and duration of cyclic loading

Zone A2: Cyclic liquefaction and strength loss likely depending on loading and ground
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description
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Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value
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0.19

.

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

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT402
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Zone A1 : Cyclic liquefaction likely depending on size and duration of cyclic loading

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

geometry

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

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

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

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value
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1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:
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Sands only
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SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay
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SBTn legend
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3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
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0.0100
4
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201
17.87%
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Input parameters and analysis data

Analysis method:
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Peak ground acceleration:
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Ic cut-off value:

Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT403
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
3.00
0.0100
4

1035
111
10.72%
11
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Corrected norm. cone resistance

Qtn,cs
100500

D
e
p
th

 (
m

)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Corrected norm. cone resistance SBTn Index Plot

Ic (Robertson 1990)
4321

D
e
p
th

 (
m

)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBTn Index Plot

zA

zB

z
A

B
H

1

FS plot

Factor of safety
21.510.50

D
e
p
th

 (
m

)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

FS plot Stresses vs Depth

Stresses (kPa)
150100500

D
e
p
th

 (
m

)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
σvo (EQ)
uo (EQ)
EQu

Stresses vs Depth Excess Head

hexc (m)
1086420

D
e
p
th

 (
m

)

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
hexc
σ'vo=0
hA

Excess Head Liq. ejecta demand

LD (kN/m)
100500

D
e
p
th

 (
m

)

24

23

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0
LD: 0.00
CR: 110.48

Liq. ejecta demand

Ejecta severity

None

Ejecta Severity Estimation

CLiq v.3.5.2.10 - CPT Liquefaction Assessment Software 270

Project file: C:\Users\j.mattocks\OneDrive - Land Development And Engineering LTD\Desktop\J01627-Specialist Software Models-Liquefaction CPT File-281339 (ID 281339).clq



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

Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:
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B&I (2014)

Based on Ic value
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G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT404
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CLiq v.3.5.2.10 - CPT Liquefaction Assessment Software - Report created on: 13/02/2023, 4:17:11 pm
Project file: C:\Users\j.mattocks\OneDrive - Land Development And Engineering LTD\Desktop\J01627-Specialist Software Models-Liquefaction CPT File-281339 (ID 281339).clq

271



This software is licensed to: LDE Ltd CPT name: CPT404

Cone resistance

qt (MPa)
108642

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Cone resistance

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

Friction Ratio

Rf (%)
1086420

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

Friction Ratio Pore pressure

u (kPa)
6004002000

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Pore pressure

Insitu

SBT Plot

Ic(SBT)
4321

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBT Plot Soil Behaviour Type

SBT (Robertson et al. 1986)
1817161514131211109876543210

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

Soil Behaviour Type

Silty sand & sandy silt

Clay

Clay & silty clay
Clay & silty clay

Sensitive fine grained

Clay

Sensitive fine grained

Clay

Clay & silty clay

Silty sand & sandy silt

Clay & silty clay
Clay & silty clay

Clay & silty clay

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

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

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

CLiq v.3.5.2.10 - CPT Liquefaction Assessment Software - Report created on: 13/02/2023, 4:17:11 pm 272
Project file: C:\Users\j.mattocks\OneDrive - Land Development And Engineering LTD\Desktop\J01627-Specialist Software Models-Liquefaction CPT File-281339 (ID 281339).clq

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

Yes

10.00 m

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained



This software is licensed to: LDE Ltd CPT name: CPT404

Norm. cone resistance

Qtn
200150100500

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Norm. cone resistance

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

Norm. friction ratio

Fr (%)
1086420

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Norm. friction ratio Nom. pore pressure ratio

Bq
10.80.60.40.20-0.2

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Nom. pore pressure ratio SBTn Plot

Ic (Robertson 1990)
4321

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBTn Plot Norm. Soil Behaviour Type

SBTn (Robertson 1990)
1817161514131211109876543210

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

Norm. Soil Behaviour Type

Silty sand & sandy silt
Clay & silty clay

Clay
Clay & silty clay
Clay & silty clay

Sensitive fine grained

Clay

Sensitive fine grained
Clay & silty clay

Clay

Clay & silty clay

Silty sand & sandy silt

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

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

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

CLiq v.3.5.2.10 - CPT Liquefaction Assessment Software - Report created on: 13/02/2023, 4:17:11 pm 273
Project file: C:\Users\j.mattocks\OneDrive - Land Development And Engineering LTD\Desktop\J01627-Specialist Software Models-Liquefaction CPT File-281339 (ID 281339).clq

SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

Yes

10.00 m



This software is licensed to: LDE Ltd CPT name: CPT404

Norm. cone resistance

qc1N
15010050

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Norm. cone resistance

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

SBTn Index

Ic (Robertson 1990)
4321

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBTn Index Apparent fines content

FC (%)
200150100500

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Apparent fines content "Fines" adjustment

Delta qc1N
109876543210

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

"Fines" adjustment Corrected norm. cone resistance

qc1N,cs
200150100500

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Corrected norm. cone resistance

CLiq v.3.5.2.10 - CPT Liquefaction Assessment Software - Report created on: 13/02/2023, 4:17:11 pm 274
Project file: C:\Users\j.mattocks\OneDrive - Land Development And Engineering LTD\Desktop\J01627-Specialist Software Models-Liquefaction CPT File-281339 (ID 281339).clq

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

Yes

10.00 m



This software is licensed to: LDE Ltd CPT name: CPT404

CRR plot

CRR & CSR
0.60.40.20

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

CRR plot

During earthq.

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

FS Plot

Factor of safety
10.50

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

FS Plot

During earthq.

Liquefaction potential

LPI
20151050

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Liquefaction potential Vertical settlements

Settlement (cm)
86420

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Vertical settlements Lateral displacements

Displacement (cm)
0

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Lateral displacements

CLiq v.3.5.2.10 - CPT Liquefaction Assessment Software - Report created on: 13/02/2023, 4:17:11 pm 275
Project file: C:\Users\j.mattocks\OneDrive - Land Development And Engineering LTD\Desktop\J01627-Specialist Software Models-Liquefaction CPT File-281339 (ID 281339).clq

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

Yes

10.00 m

F.S. color scheme LPI color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no liq. are equally likely

Unlike to liquefy

Almost certain it will not liquefy

Very high risk

High risk

Low risk



This software is licensed to: LDE Ltd CPT name: CPT404

Normalized friction ratio (%)
0.1 1 10

N
o
rm

a
li
ze

d
 C

P
T
 p

e
n
e
tr

a
ti
o
n
 r

e
si

st
a
n
ce

1

10

100

1,000

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

qc1N,cs
200180160140120100806040200

C
y
c
li
c
 S

tr
e
ss

 R
a
ti
o
*
 (

C
S
R

*
)

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Liquefaction

No Liquefaction

Thickness of surface layer, H1 (m)
109876543210

T
h
ic

k
n
e
ss

 o
f 
li
q
u
e
fi
a
b
le

 s
a
n
d
 l
a
y
e
r,

 H
2
 (

m
)

12.0

11.0

10.0

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

0.0

CPT404 (7.92)

Analysis PGA: 0.19

P
G

A
 0

.2
0

g

CLiq v.3.5.2.10 - CPT Liquefaction Assessment Software - Report created on: 13/02/2023, 4:17:11 pm 276
Project file: C:\Users\j.mattocks\OneDrive - Land Development And Engineering LTD\Desktop\J01627-Specialist Software Models-Liquefaction CPT File-281339 (ID 281339).clq

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

Yes

10.00 m



This software is licensed to: LDE Ltd CPT name: CPT404

Norm. cone resistance

qc1N
15010050

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Norm. cone resistance

C h e c k  f o r  s t r e n g t h  l o s s  p l o t s  ( I d r i s s  &  B o u l a n g e r  ( 2 0 0 8 ) )

Residual strength correction

Delta qc1N-Sr
109876543210

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Residual strength correction Corrected norm. cone resistance

qc1Ncs-Sr
200150100500

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Corrected norm. cone resistance SBTn Index

Ic (Robertson 1990)
4321

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBTn Index Liquefied Su/Sig'v

Su/Sig'v
0.50.40.30.20.10

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

Peak Su ratio Liq. Su ratio

Liquefied Su/Sig'v

CLiq v.3.5.2.10 - CPT Liquefaction Assessment Software - Report created on: 13/02/2023, 4:17:11 pm 277
Project file: C:\Users\j.mattocks\OneDrive - Land Development And Engineering LTD\Desktop\J01627-Specialist Software Models-Liquefaction CPT File-281339 (ID 281339).clq

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

Yes

10.00 m



TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots

This software is licensed to: LDE Ltd CPT name: CPT404

SBTn Index

Ic (Robertson 1990)
4321

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBTn Index Norm. Soil Behaviour Type

SBTn (Robertson 1990)
1817161514131211109876543210

D
e
p
th

 (
m

)

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

Norm. Soil Behaviour Type

Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay

Sensitive fine grained

Clay

Sensitive fine grained
Clay & silty clay

Clay

Clay & silty clay

Silty sand & sandy silt

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

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

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

Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
3.00
0.0100
4

1184
233
19.68%
31
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

.

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

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT405
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Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:
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Limit depth applied:

Limit depth:

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

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

geometry

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

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

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

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

Yes

10.00 m

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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SBTn legend
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3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Input parameters and analysis data
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Fines correction method:
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Peak ground acceleration:
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Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT406
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay
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6. Clean sand to silty sand

7. Gravely sand to sand
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clayey sand
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Input parameters and analysis data

Analysis method:

Fines correction method:
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Earthquake magnitude Mw:
Peak ground acceleration:
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Peak ground acceleration:
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Earthquake magnitude Mw:
Peak ground acceleration:
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Use fill:
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
3.00
0.0100
4
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83
8.19%
11
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Corrected norm. cone resistance
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

.

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

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT407
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Input parameters and analysis data

Analysis method:

Fines correction method:
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Earthquake magnitude Mw:
Peak ground acceleration:
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B&I (2014)
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Based on Ic value
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Average results interval:
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Unit weight calculation:

Use fill:

Fill height:
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Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:
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Sand & Clay
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SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

.

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

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT408
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Zone A1 : Cyclic liquefaction likely depending on size and duration of cyclic loading

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

geometry

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

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

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

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
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Transition detect. applied:
Kσ applied:
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Limit depth applied:
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SBT legend
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SBTn legend
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Input parameters and analysis data
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Input parameters and analysis data
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Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value
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Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A
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Sands only
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Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots

This software is licensed to: LDE Ltd CPT name: CPT408
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
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0.0100
4
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40
4.48%
5
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

.

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

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT409
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Zone A1 : Cyclic liquefaction likely depending on size and duration of cyclic loading

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

geometry

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

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

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

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50
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1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

Yes

10.00 m

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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SBTn legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):
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Transition detect. applied:
Kσ applied:
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
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4
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Zone A1 : Cyclic liquefaction likely depending on size and duration of cyclic loading

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

geometry

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

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

brittleness/sensitivity, strain to peak undrained strength and ground geometry
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
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0.0100
4
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143
12.12%
16
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FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

Yes

10.00 m
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Peak ground acceleration:
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Use fill:
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Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
3.00
0.0100
4

1199
152
12.68%
25
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

.

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

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT412
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3
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Based on SBT

Use fill:
Fill height:

Fill weight:
Trans. detect. applied:
Kσ applied:

No
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Clay like behavior
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Limit depth applied:

Limit depth:

MSF method:

 

Sands only
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Zone A1 : Cyclic liquefaction likely depending on size and duration of cyclic loading

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

geometry

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

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

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

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50
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1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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Based on SBT
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Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:
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Sands only
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SBT legend
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SBTn legend
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6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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Input parameters and analysis data

Analysis method:
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Peak ground acceleration:
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Transition detect. applied:
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Limit depth applied:
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Sands only

Yes

10.00 m
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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SBTn Index
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Corrected norm. cone resistance
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Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

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

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sand & Clay

Yes

10.00 m
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
3.00
0.0100
4

1360
54
3.97%
6
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:
Earthquake magnitude Mw:
Peak ground acceleration:

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

.

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

G.W.T. (earthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Project title : Location : 

Lander Geotechnical Consultants Limited

Level 3, 3 Osterley Way

P O Box 97 385, Manukau, Auckland 2241

www.landergeotechnical.co.nz

CPT file : CPT414
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Zone A1 : Cyclic liquefaction likely depending on size and duration of cyclic loading
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Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening

Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
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Earthquake magnitude Mw:
Peak ground acceleration:
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Transition detect. applied:
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SBTn legend
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Earthquake magnitude Mw:
Peak ground acceleration:
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TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots
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Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Corrected norm. cone resistance
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:
Depth to water table (insitu):

B&I (2014)

B&I (2014)

Based on Ic value

6.50

0.19

1.00 m

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT

No

N/A

Fill weight:

Transition detect. applied:
Kσ applied:

Clay like behavior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sand & Clay

Yes

10.00 m



TRANSITION LAYER DETECTION ALGORITHM REPORT

Summary Details & Plots

This software is licensed to: LDE Ltd CPT name: CPT415A

SBTn Index
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4321

D
e
p
th

 (
m

)

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

SBTn Index Norm. Soil Behaviour Type

SBTn (Robertson 1990)
1817161514131211109876543210

D
e
p
th

 (
m

)

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

Norm. Soil Behaviour Type

Silty sand & sandy silt
Clay
Organic soil
Organic soil
Clay
Organic soil
Clay & silty clay
Sensitive fine grained
Clay
Clay
Sensitive fine grained
Clay
Sensitive fine grained
Sensitive fine grained
Clay
Organic soil

Sensitive fine grained
Clay
Sensitive fine grained
Sensitive fine grained

Sensitive fine grained
Sensitive fine grained

Sensitive fine grained
Sensitive fine grained
Organic soil
Very dense/stiff soil
Sensitive fine grained
Sensitive fine grained
Clay & silty clay
Sensitive fine grained
Clay & silty clay

Sensitive fine grained
Clay & silty clay

Clay

Clay & silty clay
Clay
Clay & silty clay

Clay & silty clay

Clay
Clay & silty clay
Sand & silty sand

Transition layer algorithm properties

Ic minimum check value:
Ic maximum check value:
Ic change ratio value:
Minimum number of points in layer:

General statistics

Total points in CPT file:
Total points excluded:
Exclusion percentage:
Number of layers detected:

The software will delete data when the cone is in transition from either clay to sand or vise-versa. To do this the software

requires a range of Ic values over which the transition will be defined (typically somewhere between 1.80 < Ic < 3.0) and a rate

of change of  Ic. Transitions typically occur when the rate of change of  Ic is fast (i.e. delta  Ic is small).

 

The SBTn plot below, displays in red the detected transition layers based on the parameters listed below the graphs.

Short description

1.70
3.00
0.0100
4

1583
80
5.05%
11
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This software is licensed to: LDE Ltd CPT name: CPT415A
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Ic (Robertson 1990)
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Factor of safety
10.50

D
e
p
th

 (
m

)

15.5

15

14.5

14

13.5

13

12.5

12

11.5

11

10.5

10

9.5

9

8.5

8

7.5

7

6.5

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

FS Plot

During earthq.

Vertical settlements
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Strain plot
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance qc corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain



This software is licensed to: LDE Ltd CPT name: CPT415A

Corrected norm. cone resistance

Qtn,cs
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Ic (Robertson 1990)
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FS plot Stresses vs Depth
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Stresses vs Depth Excess Head
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