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Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude Mw:
Peak ground acceleration:

NCEER (1998)

NCEER (1998)
Based on Ic value

5.90

0.15
.

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

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

Ic cut-off value:
Unit weight calculation:

0.50 m

0.50 m
5

2.60
Based on SBT

Use fill:

Fill height:
Fill weight:

Trans. detect. applied:
Kσ applied:

No

N/A
N/A
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Yes

Clay like behavior

applied:
Limit depth applied:

Limit depth:
MSF method:

 

Sands only
No

N/A
Method based
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V s  B A S E D  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  ( K a y e n  e t  a l .  2 0 1 3 )

:: Input parameters and analysis properties ::

Calculation method:

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

Earthquake magnitude Mw:
Peak ground acceleration:

Project title : Peacockes Road Location : Hamilton

ENGEO NZ Limited

6 Antares Place, Rosedale

www.engeo.co.nz

CPT file : CPT16 SCPT01

Kayen et. al (2013)
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This software is licensed to: ENGEO Limited CPT name: CPT16 SCPT01

:: Cyclic Stress Ratio fully adjusted (CSR*) numeric results ::

No Depth
(m)

Weight
(kN/m³)

uo

(kPa)
σv

(kPa)
σ'v

(kPa)
rd CSR Kσ CSR*MSF Can

Liquefy

1.00 17.00 0.00 17.00 17.00 1.00 0.143 1.00 2.0001 1.39 No

2.00 17.00 9.81 24.19 34.00 0.99 0.142 1.00 2.0002 1.39 No

3.00 17.00 19.62 31.38 51.00 0.99 0.141 1.00 2.0003 1.39 No

4.00 17.00 29.43 38.57 68.00 0.98 0.140 1.00 0.1014 1.39 Yes

5.00 17.00 39.24 45.76 85.00 0.97 0.157 1.00 0.1135 1.39 Yes

6.00 17.00 49.05 52.95 102.00 0.96 0.170 1.00 0.1236 1.39 Yes

7.00 17.00 58.86 60.14 119.00 0.94 0.179 1.00 0.1297 1.39 Yes

8.00 17.00 68.67 67.33 136.00 0.92 0.186 1.00 0.1348 1.39 Yes

9.00 17.00 78.48 74.52 153.00 0.90 0.189 1.00 0.1379 1.39 Yes

10.00 17.00 88.29 81.71 170.00 0.87 0.190 1.00 0.13710 1.39 Yes

11.00 17.00 98.10 88.90 187.00 0.84 0.190 1.00 0.13711 1.39 Yes

12.00 17.00 107.91 96.09 204.00 0.81 0.187 1.00 0.13512 1.39 Yes

Depth:
u0:
σv:
σv':
rd:
CSR:
MSF:
Kσ:
CSR*:

Depth from free surface where SPT was performed (m)
Water pressure at test point (kPa)
Total overburden pressure at test point (kPa)
Effective overburden pressure based on GWT during earthquake (kPa)
Nonlinear shear mass factor
Cyclic Stress Ratio ()
Effective overburden stress factor
Magnitude Scaling Factor
CSR fully adjusted

Abbreviations

:: Cyclic Resistance Ratio (CRR) numeric results ::

No Depth
(m)

n Vs1

(m/s)
Fines

%
CRR7.5 F.S.Vs

(m/s)
Can

Liquefy

1 1.00 1.00 1.50 179.10 4.000 2.00119.40 No

2 2.00 1.00 1.43 135.48 4.000 2.0094.70 No

3 3.00 1.00 1.34 127.75 4.000 2.0095.30 No

4 4.00 1.00 1.27 593.02
35682
560.00

07441
8176.0

465.80 Yes

5 5.00 1.00 1.22 142.11 0.089 0.79116.50 Yes

6 6.00 1.00 1.18 265.81 1.354 11.04226.00 Yes

7 7.00 1.00 1.14 272.52 1.718 13.27239.20 Yes

8 8.00 1.00 1.11 207.67 0.262 1.96187.50 Yes

9 9.00 1.00 1.08 235.73 0.529 3.87218.30 Yes

10 10.00 1.00 1.06 309.61 7.825 56.92293.40 Yes

11 11.00 1.00 1.03 265.65 1.346 9.84257.10 Yes

12 12.00 1.00 1.01 310.29 8.070 59.68306.20 Yes

Depth:
Vs:
n:
Vs1:
Vs1c:
CRR7.5:
F.S.:

Depth from free surface where Vs was performed (m)
Estimated Vs (m/s)
Stress exponent normalization factor
Normalized Vs (m/s)
Critical value of Vs1, which separates contractive and dilative behavior (kPa)
Cyclic Resistance Ratio for Mw 7.50
Factor of safety against liquefaction

Abbreviations

CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 10/01/2018, 12:07:20 p.m.
Project file: C:\Users\pfletcher\Desktop\SCPT Peacocke\CLiq.clq
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V s  B A S E D  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  ( K a y e n  e t  a l .  2 0 1 3 )

:: Input parameters and analysis properties ::

Calculation method:

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

Earthquake magnitude Mw:
Peak ground acceleration:

Project title : Peacockes Road Location : Hamilton

ENGEO NZ Limited

6 Antares Place, Rosedale

www.engeo.co.nz

CPT file : CPT16 SCPT02

Kayen et. al (2013)
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CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 10/01/2018, 1:37:08 p.m.
Project file: C:\Users\pfletcher\Desktop\SCPT Peacocke\CLiq.clq
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This software is licensed to: ENGEO Limited CPT name: CPT16 SCPT02

:: Cyclic Stress Ratio fully adjusted (CSR*) numeric results ::

No Depth
(m)

Weight
(kN/m³)

uo

(kPa)
σv

(kPa)
σ'v

(kPa)
rd CSR Kσ CSR*MSF Can

Liquefy

1.00 17.00 0.00 17.00 17.00 1.00 0.143 1.00 2.0001 1.39 No

2.00 17.00 9.81 24.19 34.00 1.00 0.142 1.00 2.0002 1.39 No

3.00 17.00 19.62 31.38 51.00 0.99 0.142 1.00 2.0003 1.39 No

4.00 17.00 29.43 38.57 68.00 0.99 0.141 1.00 0.1024 1.39 Yes

5.00 17.00 39.24 45.76 85.00 0.98 0.158 1.00 0.1145 1.39 Yes

6.00 17.00 49.05 52.95 102.00 0.97 0.172 1.00 0.1246 1.39 Yes

7.00 17.00 58.86 60.14 119.00 0.96 0.182 1.00 0.1327 1.39 Yes

8.00 17.00 68.67 67.33 136.00 0.94 0.190 1.00 0.1378 1.39 Yes

9.00 17.00 78.48 74.52 153.00 0.92 0.195 1.00 0.1409 1.39 Yes

10.00 17.00 88.29 81.71 170.00 0.90 0.197 1.00 0.14210 1.39 Yes

11.00 17.00 98.10 88.90 187.00 0.87 0.198 1.00 0.14311 1.39 Yes

12.00 17.00 107.91 96.09 204.00 0.85 0.196 1.00 0.14212 1.39 Yes

13.00 17.00 117.72 103.28 221.00 0.81 0.194 1.00 0.14013 1.39 Yes

Depth:
u0:
σv:
σv':
rd:
CSR:
MSF:
Kσ:
CSR*:

Depth from free surface where SPT was performed (m)
Water pressure at test point (kPa)
Total overburden pressure at test point (kPa)
Effective overburden pressure based on GWT during earthquake (kPa)
Nonlinear shear mass factor
Cyclic Stress Ratio ()
Effective overburden stress factor
Magnitude Scaling Factor
CSR fully adjusted

Abbreviations

:: Cyclic Resistance Ratio (CRR) numeric results ::

No Depth
(m)

n Vs1

(m/s)
Fines

%
CRR7.5 F.S.Vs

(m/s)
Can

Liquefy

1 1.00 1.00 1.50 235.05 4.000 2.00156.70 No

2 2.00 1.00 1.43 430.47 4.000 2.00300.90 No

3 3.00 1.00 1.34 394.11 4.000 2.00294.00 No

4 4.00 1.00 1.27 266.97 1.410 13.84209.70 Yes

5 5.00 1.00 1.22 254.58 0.931 8.14208.70 Yes

6 6.00 1.00 1.18 232.29 0.481 3.88197.50 Yes

7 7.00 1.00 1.14 232.65 0.486 3.69204.20 Yes

8 8.00 1.00 1.11 255.52 0.959 7.01230.70 Yes

9 9.00 1.00 1.08 223.96 0.386 2.75207.40 Yes

10 10.00 1.00 1.06 223.61 0.383 2.69211.90 Yes

11 11.00 1.00 1.03 274.53 1.849 12.96265.70 Yes

12 12.00 1.00 1.01 255.77 0.967 6.82252.40 Yes

13 13.00 1.00 1.00 209.89 0.275 1.97210.90 Yes

Depth:
Vs:
n:
Vs1:
Vs1c:
CRR7.5:
F.S.:

Depth from free surface where Vs was performed (m)
Estimated Vs (m/s)
Stress exponent normalization factor
Normalized Vs (m/s)
Critical value of Vs1, which separates contractive and dilative behavior (kPa)
Cyclic Resistance Ratio for Mw 7.50
Factor of safety against liquefaction

Abbreviations

CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 10/01/2018, 1:37:08 p.m.
Project file: C:\Users\pfletcher\Desktop\SCPT Peacocke\CLiq.clq
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V s  B A S E D  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  ( K a y e n  e t  a l .  2 0 1 3 )

:: Input parameters and analysis properties ::

Calculation method:

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

Earthquake magnitude Mw:
Peak ground acceleration:

Project title : Peacockes Road Location : Hamilton

ENGEO NZ Limited

6 Antares Place, Rosedale

www.engeo.co.nz

CPT file : SCPT03

Kayen et. al (2013)
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CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 10/01/2018, 1:43:02 p.m.
Project file: C:\Users\pfletcher\Desktop\SCPT Peacocke\CLiq.clq

1



This software is licensed to: ENGEO Limited CPT name: SCPT03

:: Cyclic Stress Ratio fully adjusted (CSR*) numeric results ::

No Depth
(m)

Weight
(kN/m³)

uo

(kPa)
σv

(kPa)
σ'v

(kPa)
rd CSR Kσ CSR*MSF Can

Liquefy

1.00 17.00 0.00 17.00 17.00 1.00 0.143 1.00 2.0001 1.39 No

2.00 17.00 0.00 34.00 34.00 1.00 0.143 1.00 2.0002 1.39 No

3.00 17.00 0.00 51.00 51.00 1.00 0.143 1.00 2.0003 1.39 No

4.00 17.00 0.00 68.00 68.00 1.00 0.143 1.00 0.1034 1.39 Yes

5.00 17.00 9.81 75.19 85.00 1.00 0.161 1.00 0.1165 1.39 Yes

6.00 17.00 19.62 82.38 102.00 1.00 0.177 1.00 0.1276 1.39 Yes

7.00 17.00 29.43 89.57 119.00 1.00 0.189 1.00 0.1377 1.39 Yes

8.00 17.00 39.24 96.76 136.00 1.00 0.200 1.00 0.1448 1.39 Yes

9.00 17.00 49.05 103.95 153.00 0.99 0.209 1.00 0.1519 1.39 Yes

10.00 17.00 58.86 111.14 170.00 0.99 0.217 1.00 0.15610 1.39 Yes

Depth:
u0:
σv:
σv':
rd:
CSR:
MSF:
Kσ:
CSR*:

Depth from free surface where SPT was performed (m)
Water pressure at test point (kPa)
Total overburden pressure at test point (kPa)
Effective overburden pressure based on GWT during earthquake (kPa)
Nonlinear shear mass factor
Cyclic Stress Ratio ()
Effective overburden stress factor
Magnitude Scaling Factor
CSR fully adjusted

Abbreviations

:: Cyclic Resistance Ratio (CRR) numeric results ::

No Depth
(m)

n Vs1

(m/s)
Fines

%
CRR7.5 F.S.Vs

(m/s)
Can

Liquefy

1 1.00 1.00 1.50 348.90 4.000 2.00232.60 No

2 2.00 1.00 1.31 342.14 4.000 2.00260.40 No

3 3.00 1.00 1.19 279.48 4.000 2.00235.40 No

4 4.00 1.00 1.10 242.29 0.638 6.19219.30 Yes

5 5.00 1.00 1.08 222.06 0.368 3.16206.10 Yes

6 6.00 1.00 1.05 220.21 0.352 2.76209.10 Yes

7 7.00 1.00 1.03 243.29 0.657 4.81235.90 Yes

8 8.00 1.00 1.01 349.10 58.760 407.03345.10 Yes

9 9.00 1.00 0.99 434.21
22531.

156
14934
2.31

437.00 Yes

10 10.00 1.00 0.98 535.19
70986
0224.0

00

45400
34048.

00
547.70 Yes

Depth:
Vs:
n:
Vs1:
Vs1c:
CRR7.5:
F.S.:

Depth from free surface where Vs was performed (m)
Estimated Vs (m/s)
Stress exponent normalization factor
Normalized Vs (m/s)
Critical value of Vs1, which separates contractive and dilative behavior (kPa)
Cyclic Resistance Ratio for Mw 7.50
Factor of safety against liquefaction

Abbreviations

CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 10/01/2018, 1:43:02 p.m.
Project file: C:\Users\pfletcher\Desktop\SCPT Peacocke\CLiq.clq

2



V s  B A S E D  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  ( K a y e n  e t  a l .  2 0 1 3 )

:: Input parameters and analysis properties ::

Calculation method:

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

Earthquake magnitude Mw:
Peak ground acceleration:

Project title : Peacockes Road Location : Hamilton

ENGEO NZ Limited

6 Antares Place, Rosedale

www.engeo.co.nz

CPT file : SCPT04a

Kayen et. al (2013)
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CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 10/01/2018, 1:49:15 p.m.
Project file: C:\Users\pfletcher\Desktop\SCPT Peacocke\CLiq.clq
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This software is licensed to: ENGEO Limited CPT name: SCPT04a

:: Cyclic Stress Ratio fully adjusted (CSR*) numeric results ::

No Depth
(m)

Weight
(kN/m³)

uo

(kPa)
σv

(kPa)
σ'v

(kPa)
rd CSR Kσ CSR*MSF Can

Liquefy

1.00 17.00 0.00 17.00 17.00 1.00 0.142 1.00 2.0001 1.39 No

2.00 17.00 0.00 34.00 34.00 0.99 0.141 1.00 2.0002 1.39 No

3.00 17.00 0.00 51.00 51.00 0.98 0.140 1.00 2.0003 1.39 No

4.00 17.00 0.00 68.00 68.00 0.97 0.138 1.00 0.1004 1.39 Yes

5.00 17.00 9.81 75.19 85.00 0.95 0.154 1.00 0.1115 1.39 Yes

6.00 17.00 19.62 82.38 102.00 0.93 0.165 1.00 0.1196 1.39 Yes

7.00 17.00 29.43 89.57 119.00 0.91 0.173 1.00 0.1257 1.39 Yes

8.00 17.00 39.24 96.76 136.00 0.88 0.177 1.00 0.1288 1.39 Yes

9.00 17.00 49.05 103.95 153.00 0.85 0.178 1.00 0.1289 1.39 Yes

10.00 17.00 58.86 111.14 170.00 0.81 0.177 1.00 0.12810 1.39 Yes

11.00 17.00 68.67 118.33 187.00 0.77 0.174 1.00 0.12611 1.39 Yes

12.00 17.00 78.48 125.52 204.00 0.73 0.170 1.00 0.12312 1.39 Yes

13.00 17.00 88.29 132.71 221.00 0.70 0.166 1.00 0.12013 1.39 Yes

14.00 17.00 98.10 139.90 238.00 0.67 0.163 1.00 0.11814 1.39 Yes

15.00 17.00 107.91 147.09 255.00 0.64 0.160 1.00 0.11515 1.39 Yes

16.00 17.00 117.72 154.28 272.00 0.62 0.157 1.00 2.00016 1.39 No

17.00 17.00 127.53 161.47 289.00 0.61 0.156 1.00 2.00017 1.39 No

18.00 17.00 137.34 168.66 306.00 0.60 0.155 1.00 2.00018 1.39 No

19.00 17.00 147.15 175.85 323.00 0.59 0.154 1.00 2.00019 1.39 No

20.00 17.00 156.96 183.04 340.00 0.58 0.154 1.00 2.00020 1.39 No

21.00 17.00 166.77 190.23 357.00 0.58 0.155 1.00 2.00021 1.39 No

Depth:
u0:
σv:
σv':
rd:
CSR:
MSF:
Kσ:
CSR*:

Depth from free surface where SPT was performed (m)
Water pressure at test point (kPa)
Total overburden pressure at test point (kPa)
Effective overburden pressure based on GWT during earthquake (kPa)
Nonlinear shear mass factor
Cyclic Stress Ratio ()
Effective overburden stress factor
Magnitude Scaling Factor
CSR fully adjusted

Abbreviations

:: Cyclic Resistance Ratio (CRR) numeric results ::

No Depth
(m)

n Vs1

(m/s)
Fines

%
CRR7.5 F.S.Vs

(m/s)
Can

Liquefy

1 1.00 1.00 1.50 208.95 4.000 2.00139.30 No

2 2.00 1.00 1.31 480.88 4.000 2.00366.00 No

3 3.00 1.00 1.19 337.65 4.000 2.00284.40 No

4 4.00 1.00 1.10 155.34 0.105 1.05140.60 Yes

5 5.00 1.00 1.08 170.88 0.131 1.18158.60 Yes

6 6.00 1.00 1.05 144.38 0.091 0.77137.10 Yes

7 7.00 1.00 1.03 172.13 0.134 1.07166.90 Yes

8 8.00 1.00 1.01 205.66 0.251 1.97203.30 Yes

9 9.00 1.00 0.99 154.21 0.103 0.80155.20 Yes

10 10.00 1.00 0.98 180.19 0.153 1.20184.40 Yes

11 11.00 1.00 0.96 258.19 1.047 8.33268.40 Yes

12 12.00 1.00 0.95 202.75 0.235 1.91213.90 Yes

13 13.00 1.00 0.93 175.74 0.142 1.18188.00 Yes

14 14.00 1.00 0.92 231.28 0.468 3.98250.70 Yes

15 15.00 1.00 0.91 198.42 0.215 1.87217.80 Yes

16 16.00 1.00 0.90 230.46 4.000 2.00256.00 No
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This software is licensed to: ENGEO Limited CPT name: SCPT04a

:: Cyclic Resistance Ratio (CRR) numeric results ::

No Depth
(m)

n Vs1

(m/s)
Fines

%
CRR7.5 F.S.Vs

(m/s)
Can

Liquefy

17 17.00 1.00 0.89 191.27 4.000 2.00214.90 No

18 18.00 1.00 0.88 230.13 4.000 2.00261.40 No

19 19.00 1.00 0.87 257.19 4.000 2.00295.20 No

20 20.00 1.00 0.86 238.24 4.000 2.00276.20 No

21 21.00 1.00 0.85 413.48 4.000 2.00484.00 No

Depth:
Vs:
n:
Vs1:
Vs1c:
CRR7.5:
F.S.:

Depth from free surface where Vs was performed (m)
Estimated Vs (m/s)
Stress exponent normalization factor
Normalized Vs (m/s)
Critical value of Vs1, which separates contractive and dilative behavior (kPa)
Cyclic Resistance Ratio for Mw 7.50
Factor of safety against liquefaction

Abbreviations
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V s  B A S E D  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  ( K a y e n  e t  a l .  2 0 1 3 )

:: Input parameters and analysis properties ::

Calculation method:

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

Earthquake magnitude Mw:
Peak ground acceleration:

Project title : Peacockes Road Location : Hamilton

ENGEO NZ Limited

6 Antares Place, Rosedale

www.engeo.co.nz

CPT file : SCPT05

Kayen et. al (2013)
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This software is licensed to: ENGEO Limited CPT name: SCPT05

:: Cyclic Stress Ratio fully adjusted (CSR*) numeric results ::

No Depth
(m)

Weight
(kN/m³)

uo

(kPa)
σv

(kPa)
σ'v

(kPa)
rd CSR Kσ CSR*MSF Can

Liquefy

1.00 17.00 0.00 17.00 17.00 0.99 0.142 1.00 2.0001 1.39 No

2.00 17.00 0.00 34.00 34.00 0.98 0.140 1.00 2.0002 1.39 No

3.00 17.00 0.00 51.00 51.00 0.96 0.137 1.00 2.0003 1.39 No

4.00 17.00 0.00 68.00 68.00 0.94 0.134 1.00 0.0974 1.39 Yes

5.00 17.00 9.81 75.19 85.00 0.91 0.147 1.00 0.1065 1.39 Yes

6.00 17.00 19.62 82.38 102.00 0.88 0.155 1.00 0.1126 1.39 Yes

7.00 17.00 29.43 89.57 119.00 0.84 0.159 1.00 0.1157 1.39 Yes

8.00 17.00 39.24 96.76 136.00 0.79 0.159 1.00 0.1158 1.39 Yes

9.00 17.00 49.05 103.95 153.00 0.75 0.158 1.00 0.1149 1.39 Yes

10.00 17.00 58.86 111.14 170.00 0.70 0.154 1.00 0.11110 1.39 Yes

11.00 17.00 68.67 118.33 187.00 0.66 0.150 1.00 0.10811 1.39 Yes

12.00 17.00 78.48 125.52 204.00 0.63 0.146 1.00 0.10512 1.39 Yes

13.00 17.00 88.29 132.71 221.00 0.60 0.142 1.00 0.10213 1.39 Yes

14.00 17.00 98.10 139.90 238.00 0.57 0.139 1.00 0.10014 1.39 Yes

15.00 17.00 107.91 147.09 255.00 0.55 0.137 1.00 0.09915 1.39 Yes

16.00 17.00 117.72 154.28 272.00 0.54 0.135 1.00 2.00016 1.39 No

17.00 17.00 127.53 161.47 289.00 0.53 0.135 1.00 2.00017 1.39 No

18.00 17.00 137.34 168.66 306.00 0.52 0.134 1.00 2.00018 1.39 No

19.00 17.00 147.15 175.85 323.00 0.51 0.134 1.00 2.00019 1.39 No

20.00 17.00 156.96 183.04 340.00 0.51 0.135 1.00 2.00020 1.39 No

21.00 17.00 166.77 190.23 357.00 0.50 0.135 1.00 2.00021 1.39 No

Depth:
u0:
σv:
σv':
rd:
CSR:
MSF:
Kσ:
CSR*:

Depth from free surface where SPT was performed (m)
Water pressure at test point (kPa)
Total overburden pressure at test point (kPa)
Effective overburden pressure based on GWT during earthquake (kPa)
Nonlinear shear mass factor
Cyclic Stress Ratio ()
Effective overburden stress factor
Magnitude Scaling Factor
CSR fully adjusted

Abbreviations

:: Cyclic Resistance Ratio (CRR) numeric results ::

No Depth
(m)

n Vs1

(m/s)
Fines

%
CRR7.5 F.S.Vs

(m/s)
Can

Liquefy

1 1.00 1.00 1.50 142.65 4.000 2.0095.10 No

2 2.00 1.00 1.31 120.35 4.000 2.0091.60 No

3 3.00 1.00 1.19 150.19 4.000 2.00126.50 No

4 4.00 1.00 1.10 181.53 0.156 1.61164.30 Yes

5 5.00 1.00 1.08 168.62 0.126 1.19156.50 Yes

6 6.00 1.00 1.05 217.68 0.331 2.95206.70 Yes

7 7.00 1.00 1.03 298.15 4.718 41.13289.10 Yes

8 8.00 1.00 1.01 235.20 0.521 4.53232.50 Yes

9 9.00 1.00 0.99 200.32 0.224 1.97201.60 Yes

10 10.00 1.00 0.98 188.69 0.178 1.60193.10 Yes

11 11.00 1.00 0.96 196.72 0.208 1.92204.50 Yes

12 12.00 1.00 0.95 172.13 0.134 1.27181.60 Yes

13 13.00 1.00 0.93 206.77 0.257 2.51221.20 Yes

14 14.00 1.00 0.92 292.53 3.727 37.15317.10 Yes

15 15.00 1.00 0.91 390.38
787.50

7
7973.1

7
428.50 Yes

16 16.00 1.00 0.90 354.42 4.000 2.00393.70 No
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This software is licensed to: ENGEO Limited CPT name: SCPT05

:: Cyclic Resistance Ratio (CRR) numeric results ::

No Depth
(m)

n Vs1

(m/s)
Fines

%
CRR7.5 F.S.Vs

(m/s)
Can

Liquefy

17 17.00 1.00 0.89 412.44 4.000 2.00463.40 No

18 18.00 1.00 0.88 230.13 4.000 2.00261.40 No

19 19.00 1.00 0.87 257.19 4.000 2.00295.20 No

20 20.00 1.00 0.86 324.50 4.000 2.00376.20 No

21 21.00 1.00 0.85 413.48 4.000 2.00484.00 No

Depth:
Vs:
n:
Vs1:
Vs1c:
CRR7.5:
F.S.:

Depth from free surface where Vs was performed (m)
Estimated Vs (m/s)
Stress exponent normalization factor
Normalized Vs (m/s)
Critical value of Vs1, which separates contractive and dilative behavior (kPa)
Cyclic Resistance Ratio for Mw 7.50
Factor of safety against liquefaction

Abbreviations
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V s  B A S E D  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  ( N C E E R  1 9 9 8 )

:: Input parameters and analysis properties ::

Calculation m;ethod:

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

Earthquake magnitude Mw:
Peak ground acceleration:

Project title : Peacockes Road Location : Hamilton

ENGEO NZ Limited

6 Antares Place, Rosedale

www.engeo.co.nz

CPT file : SCPT06

NCEER (1998)
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This software is licensed to: ENGEO Limited CPT name: SCPT06

:: Cyclic Stress Ratio fully adjusted (CSR*) numeric results ::

No Depth
(m)

Weight
(kN/m³)

uo

(kPa)
σv

(kPa)
σ'v

(kPa)
rd CSR Kσ CSR*MSF Can

Liquefy

1.00 17.00 0.00 17.00 17.00 0.99 0.142 1.00 2.0001 1.85 Yes

2.00 17.00 0.00 34.00 34.00 0.98 0.141 1.00 2.0002 1.85 Yes

3.00 17.00 0.00 51.00 51.00 0.98 0.140 1.00 2.0003 1.85 Yes

4.00 17.00 0.00 68.00 68.00 0.97 0.139 1.00 0.0754 1.85 Yes

5.00 17.00 9.81 85.00 75.19 0.96 0.155 1.00 0.0845 1.85 Yes

6.00 17.00 19.62 102.00 82.38 0.95 0.169 1.00 0.0916 1.85 Yes

7.00 17.00 29.43 119.00 89.57 0.95 0.180 1.00 0.0977 1.85 Yes

8.00 17.00 39.24 136.00 96.76 0.94 0.189 1.00 0.1028 1.85 Yes

9.00 17.00 49.05 153.00 103.95 0.93 0.196 0.99 0.1079 1.85 Yes

10.00 17.00 58.86 170.00 111.14 0.91 0.199 0.98 0.11010 1.85 Yes

11.00 17.00 68.67 187.00 118.33 0.88 0.199 0.97 2.00011 1.85 Yes

12.00 17.00 78.48 204.00 125.52 0.85 0.199 0.96 2.00012 1.85 Yes

13.00 17.00 88.29 221.00 132.71 0.83 0.197 0.95 0.11313 1.85 Yes

14.00 17.00 98.10 238.00 139.90 0.80 0.195 0.94 0.11314 1.85 Yes

15.00 17.00 107.91 255.00 147.09 0.77 0.192 0.93 0.11215 1.85 Yes

16.00 17.00 117.72 272.00 154.28 0.75 0.189 0.92 2.00016 1.85 Yes

17.00 17.00 127.53 289.00 161.47 0.72 0.185 0.91 2.00017 1.85 Yes

18.00 17.00 137.34 306.00 168.66 0.69 0.180 0.90 2.00018 1.85 Yes

19.00 17.00 147.15 323.00 175.85 0.67 0.175 0.90 2.00019 1.85 Yes

20.00 17.00 156.96 340.00 183.04 0.64 0.170 0.89 2.00020 1.85 Yes

21.00 17.00 166.77 357.00 190.23 0.61 0.165 0.88 2.00021 1.85 Yes

22.00 17.00 176.58 374.00 197.42 0.59 0.159 0.87 2.00022 1.85 Yes

23.00 17.00 186.39 391.00 204.61 0.56 0.153 0.87 2.00023 1.85 Yes

24.00 17.00 196.20 408.00 211.80 0.55 0.152 0.86 2.00024 1.85 Yes

Depth:
u0:
σv:
σv':
rd:
CSR:
MSF:
Kσ:
CSR*:

Depth from free surface where SPT was performed (m)
Water pressure at test point (kPa)
Total overburden pressure at test point (kPa)
Effective overburden pressure based on GWT during earthquake (kPa)
Nonlinear shear mass factor
Cyclic Stress Ratio ()
Effective overburden stress factor
Magnitude Scaling Factor
CSR fully adjusted

Abbreviations

:: Cyclic Resistance Ratio (CRR) numeric results ::

No Depth
(m)

n Vs1

(m/s)
Vs1c

(m/s)
Fines

%
CRR7.5 F.S.Vs

(m/s)
Can

Liquefy

1 1.00 1.00 0.25 317.19 215.00 4.000 2.00203.00 Yes

2 2.00 1.00 0.25 274.08 215.00 4.000 2.00208.60 Yes

3 3.00 1.00 0.25 221.18 215.00 4.000 2.00186.30 Yes

4 4.00 1.00 0.25 254.00 215.00 0.500 6.66229.90 Yes

5 5.00 1.00 0.25 246.19 215.00 0.500 5.94228.50 Yes

6 6.00 1.00 0.25 254.12 215.00 0.500 5.47241.30 Yes

7 7.00 1.00 0.25 262.78 215.00 0.500 5.14254.80 Yes

8 8.00 1.00 0.25 258.97 215.00 0.500 4.90256.00 Yes

9 9.00 1.00 0.25 295.41 215.00 0.500 4.69297.30 Yes

10 10.00 1.00 0.25 154.39 215.00 0.086 0.78158.00 Yes

11 11.00 1.00 0.25 224.23 215.00 4.000 2.00233.10 Yes

12 12.00 1.00 0.25 232.99 215.00 4.000 2.00245.80 Yes

13 13.00 1.00 0.25 203.03 215.00 0.312 2.77217.20 Yes
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This software is licensed to: ENGEO Limited CPT name: SCPT06

:: Cyclic Resistance Ratio (CRR) numeric results ::

No Depth
(m)

n Vs1

(m/s)
Vs1c

(m/s)
Fines

%
CRR7.5 F.S.Vs

(m/s)
Can

Liquefy

14 14.00 1.00 0.25 183.40 215.00 0.150 1.33198.80 Yes

15 15.00 1.00 0.25 181.75 215.00 0.144 1.28199.50 Yes

16 16.00 1.00 0.25 201.65 215.00 4.000 2.00224.00 Yes

17 17.00 1.00 0.25 191.71 215.00 4.000 2.00215.40 Yes

18 18.00 1.00 0.25 239.29 215.00 4.000 2.00271.80 Yes

19 19.00 1.00 0.25 294.74 215.00 4.000 2.00338.30 Yes

20 20.00 1.00 0.25 298.79 215.00 4.000 2.00346.40 Yes

21 21.00 1.00 0.25 283.97 215.00 4.000 2.00332.40 Yes

22 22.00 1.00 0.25 317.07 215.00 4.000 2.00374.60 Yes

23 23.00 1.00 0.25 673.78 215.00 4.000 2.00803.20 Yes

24 24.00 1.00 0.25 415.08 215.00 4.000 2.00499.10 Yes

Depth:
Vs:
n:
Vs1:
Vs1c:
CRR7.5:
F.S.:

Depth from free surface where Vs was performed (m)
Estimated Vs (m/s)
Stress exponent normalization factor
Normalized Vs (m/s)
Critical value of Vs1, which separates contractive and dilative behavior (kPa)
Cyclic Resistance Ratio for Mw 7.50
Factor of safety against liquefaction

Abbreviations
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

  0.15
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
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Safety Factor
0.0
0.3
0.5
0.8
1.0
1.3
1.5
1.8
2.0
2.3
2.5
2.8
3.0
3.3
3.5
3.8
4.0
4.3
4.5
4.8
5.0
5.3
5.5
5.8
6.0+

10
0

80
60

40
20

0

20 40 60 80 100 120 140 160 180 200

Approved By

Revision

Page Size A4

Analysis

Section 1, Transient Groundwater

Reference
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

Engineered Fill 17 Mohr‐Coulomb 4 30 Water Surface Custom 1
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Section 1, Post Development Earthworks, Normal Groundwater
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  0.11

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

Engineered Fill 17 Mohr‐Coulomb 4 30 Water Surface Custom 1

6 m
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Section 1, Post Development Earthworks, kh = 0.11
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

Engineered Fill 17 Mohr‐Coulomb 4 30 Water Surface Custom 1

3 m
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Section 1, Post Development Earthworks, Transient Groundwater
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

Engineered Fill 17 Mohr‐Coulomb 4 30 Water Surface Custom 1

Ground Improvement 16 Undrained 150 Constant Water Surface Custom 0

15 m
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Section 1, Post Development Improvements, kh = 0.11
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1
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Section 2, Normal Groundwater
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1
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Peacockes Road Subdivision 

Section 2, Seismic, kh = 0.11
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1
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Peacockes Road Subdivision 

Section 2, Seismic, kh = 0.15
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1
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Section 2, Transient Groundwater
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32 m

23 m

6 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

Engineered Fill 17 Mohr‐Coulomb 4 30 Water Surface Custom 1
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Section 2, Post Development, Normal Groundwater
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  0.11

6 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

Engineered Fill 17 Mohr‐Coulomb 4 30 Water Surface Custom 1
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Section 2, Post Development, kh = 0.11
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34 m

3 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

Engineered Fill 17 Mohr‐Coulomb 4 30 Water Surface Custom 1
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Section 2, Post Development, Transient Groundwater
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  0.11

3 m

28 m

37 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

Engineered Fill 17 Mohr‐Coulomb 4 30 Water Surface Custom 1
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Section 2, Post Development Improvements, Counterfort Drains
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W

0.60.6

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

Engineered Fill 17 Mohr‐Coulomb 4 30 Water Surface Custom 1

Ground Improvement 16 Undrained 120 Constant Water Surface Custom 0
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

Safety Factor
0.0
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Section 3, Normal Groundwater
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22 m3 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

Safety Factor
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Peacockes Road Subdivision 

Section 3, Seismic, kh = 0.11
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18 m1 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1
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Section 3, Transient Groundwater
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SAND (Slump Debris) 16 Mohr‐Coulomb 0 28 Water Surface Custom 1

SILT (Slump Debris) 16 Mohr‐Coulomb 1 26 Water Surface Custom 1
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Section 4, Normal Groundwater

Reference

Project Peacockes Road Subdivision
Drawn By MM
Date 12/02/2018
Scale 1:1500

Client The Adare Company

ENGEO LtdSLIDEINTERPRET 7

PF

MMclean
Text Box
Showing FoS equal to or less than 1.5

MMclean
Rectangle

MMclean
Text Box
Proposed Road

pfletcher
Text Box
Weston Lea Limited

pfletcher
Text Box
Amberfield Development 



0.60.6
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0.60.6

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SAND (Slump Debris) 16 Mohr‐Coulomb 0 28 Water Surface Custom 1

SILT (Slump Debris) 16 Mohr‐Coulomb 1 26 Water Surface Custom 1

66 m
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0.60.6
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0.60.6

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SAND (Slump Debris) 16 Mohr‐Coulomb 0 28 Water Surface Custom 1

SILT (Slump Debris) 16 Mohr‐Coulomb 1 26 Water Surface Custom 1

67 m

  0.15

Safety Factor
0.0
0.3
0.5
0.8
1.0
1.3
1.5
1.8
2.0
2.3
2.5
2.8
3.0
3.3
3.5
3.8
4.0
4.3
4.5
4.8
5.0
5.3
5.5
5.8
6.0+

20
0

15
0

10
0

50
0

50 100 150 200 250 300 350 400

Approved By

Revision

Page Size A4

Analysis
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Section 4, Seismic, kh = 0.15
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45 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SAND (Slump Debris) 16 Mohr‐Coulomb 0 28 Water Surface Custom 1

SILT (Slump Debris) 16 Mohr‐Coulomb 1 26 Water Surface Custom 1
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Section 4, Transient Groundwater

Reference

Project Peacockes Road Subdivision
Drawn By MM
Date 12/02/2018
Scale 1:1500

Client The Adare Company

ENGEO LtdSLIDEINTERPRET 7

PF

MMclean
Text Box
Showing FoS equal to or less than 1.3

MMclean
Text Box
Proposed Road

MMclean
Rectangle

pfletcher
Text Box
Weston Lea Limited

pfletcher
Text Box
Amberfield Development 
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35 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SAND (Slump Debris) 16 Mohr‐Coulomb 0 28 Water Surface Custom 1
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Section 5, Western Slope, Normal Groundwater
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57 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Constant Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SAND (Slump Debris) 16 Mohr‐Coulomb 0 28 Water Surface Custom 1
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Peacockes Road Subdivision

Section 5, Western Slope, Seismic, kh = 0.11

Reference

Project

Drawn By MM
Date 13/02/2018
Scale 1:1250

Client The Adare Company

ENGEO LtdSLIDEINTERPRET 7

PF

MMclean
Text Box
Showing FoS equal to or less than 1.2

pfletcher
Text Box
Weston Lea Limited

pfletcher
Text Box
Amberfield Development 



0.60.6

W

0.60.6

57 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Constant Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SAND (Slump Debris) 16 Mohr‐Coulomb 0 28 Water Surface Custom 1

  0.15
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Peacockes Road Subdivision

Section 5, Western Slope, Seismic, kh = 0.15
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0.60.6
W

0.60.6
35 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SAND (Slump Debris) 16 Mohr‐Coulomb 0 28 Water Surface Custom 1
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Section 5, Western Slope, Transient Groundwater
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40 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1
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Section 6, Normal Groundwater
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0.90.9

W
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0.90.9

40 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Water Surface Custom 0

  0.11

Safety Factor
0.0
0.3
0.5
0.8
1.0
1.3
1.5
1.8
2.0
2.3
2.5
2.8
3.0
3.3
3.5
3.8
4.0
4.3
4.5
4.8
5.0
5.3
5.5
5.8
6.0+

12
0

10
0

80
60

40
20

0

0 20 40 60 80 100 120 140 160 180

Approved By

Revision

Page Size A4

Analysis

Peacockes Road Subdivision Section 
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0.80.8
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31 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Water Surface Custom 0
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Section 6, Seismic, kh = 0.15
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0.60.6

W
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0.60.6

40 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1
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Section 6, Transient Groundwater
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0.60.6W
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15 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1
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Section 7, Normal Groundwater
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0.50.5W
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0.50.5
20 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Constant Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Constant Water Surface Custom 0
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Peacockes Road Subdivision 

Section 7, Seismic, kh = 0.11
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0.50.5
14 m

  0.15

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Constant Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Constant Water Surface Custom 0
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0.60.6
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0.60.6

17 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1
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Section 7, Transient Groundwater
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1.61.6
W
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1.61.6

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1
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Section 8, Eastern Slope, Normal Groundwater
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1.11.1

W
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1.11.1

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Water Surface Custom 0

28 m
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Water Surface Custom 0
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1

Safety Factor
0.0
0.3
0.5
0.8
1.0
1.3
1.5
1.8
2.0
2.3
2.5
2.8
3.0
3.3
3.5
3.8
4.0
4.3
4.5
4.8
5.0
5.3
5.5
5.8
6.0+

17
5

15
0

12
5

10
0

75
50

25
0

0 25 50 75 100 125 150 175 200 225 250 275 300

Approved By

Revision

Page Size A4

Analysis
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Water Surface Custom 0
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Section 8, Eastern Slope, Post Development, Seismic, kh = 0.11
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35 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1
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Section 8, Western Slope, Normal Groundwater
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48 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Water Surface Custom 0
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50 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Water Surface Custom 0
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40 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1

27.1
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12 m

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Constant Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Constant Water Surface Custom 0
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1

29.02
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Section 9, Transient Groundwater
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1

28.44
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Constant Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Constant Water Surface Custom 0

37 m
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Section 10, Seismic, kh = 0.15
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Constant Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Constant Water Surface Custom 0

39 m
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1

23 m
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Section 10, Transient Groundwater
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36 m

  0.11

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Constant Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Constant Water Surface Custom 0

5 m
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Section 10, Post Development, Seismic kh = 0.11
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  0.11

Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Constant Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Constant Water Surface Custom 0

Ground Improvement 16 Undrained 180 Constant Water Surface Custom 0

5 m
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Section 10, Post Development, Ground Improvement, kh = 0.11
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0.90.9

W
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1

PEAT and Organic Soils 16 Mohr‐Coulomb 1 24 Water Surface Custom 1

Possible Slump Debris 16 Mohr‐Coulomb 1 26 Water Surface Custom 1
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Section 11, Normal Groundwater
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0.60.6

W
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Constant Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Constant Water Surface Custom 0

PEAT and Organic Soils 16 Undrained 50 Constant Water Surface Custom 0

Possible Slump Debris 16 Mohr‐Coulomb 1 26 Water Surface Custom 1
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Section 11, Seismic
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W
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg)

Cohesion
Type Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Undrained 50 Constant Water Surface Custom 0

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Undrained 150 Constant Water Surface Custom 0

PEAT and Organic Soils 16 Undrained 50 Constant Water Surface Custom 0

Possible Slump Debris 16 Mohr‐Coulomb 1 26 Water Surface Custom 1
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Section 11, Seismic
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Project Peacockes Road Subdivision
Drawn By MM
Date 13/02/2018
Scale 1:500

Client The Adare Company
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Material Name Color Unit Weight
(kN/m3) Strength Type Cohesion

(kPa)
Phi
(deg) Water Surface Hu Type Hu

SAND (Very Loose to Loose) 17 Mohr‐Coulomb 0 29 Water Surface Custom 1

SILT (SoŌ to Firm) 17 Mohr‐Coulomb 2 26 Water Surface Custom 1

SAND (Medium Dense+) 17.5 Mohr‐Coulomb 0 34 Water Surface Custom 1

SILT (SƟff to Hard) 17.5 Mohr‐Coulomb 5 30 Water Surface Custom 1

PEAT and Organic Soils 16 Mohr‐Coulomb 1 24 Water Surface Custom 1

Possible Slump Debris 16 Mohr‐Coulomb 1 26 Water Surface Custom 1
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INTO CONCRETE APRON, OR ROCK
FILLED RENO MATTRESS (1m x 1m)

SITE CONCRETE (10 MPa)

SOLID SN16 PVC PIPE

1m

TYPICAL OUTFALL DETAIL PLAN VIEW
NOT TO SCALE

1m

MAIN DRAIN COIL

GEOTEXTILE OVER DRAINAGE
MATERIAL (BIDIM A19 OR
EQUIVALENT AS APPROVED
BY ENGINEER)

COMPACTED CLAY SEAL

150mm TOPSOIL

1m
4m

5m

750mm

APPROVED DRAINAGE GRAVEL
AS AGREED WITH THE ENGINEER

TYPICAL COUNTERFORT
DRAIN DETAIL

NOT TO SCALE

TYPICAL FLUSHING
PORT DETAILS

NOT TO SCALE

MINIMUM 110mmØ
PVC PIPE

PVC CAP IN SHALLOW
MANHOLE RISER OR
SURVEYED AND BURIED.

LARGE RADIUS BEND AT
BOTTOM TO CONNECT
INTO MAIN DRAIN COIL

CONCRETE COLLAR
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