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Slope Stability Analysis 



1.291.29

7

7

W

W

1.291.29

Approx. Northern Boundary

HA121

TP05TP05

HA125HA125

Approx. 
Section M
Approx. 
Section M

HA121

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Proposed ground profile
HuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

1CustomWater Table255Mohr-Coulomb18Stiff NA

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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0.910.91

7

7

W

W

0.910.91

Approx. Northern Boundary

HA121

TP05TP05

HA125HA125

Approx. 
Section M
Approx. 
Section M

HA121

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Ru 
Value

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

0.44None223
Mohr-

Coulomb
18Firm NA (Ru=0.44)

0.44None255
Mohr-

Coulomb
18Stiff NA (Ru=0.44)

1CustomWater Table120
Mohr-

Coulomb
18Weak Layer NA

1CustomWater Table255
Mohr-

Coulomb
20

Very Weak NA 
Rock

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock
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W

W

Approx. Northern Boundary

HA121

TP05TP05

HA125HA125

Approx. 
Section M
Approx. 
Section M

HA121

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

HuHu Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328Mohr-
Coulomb

18Engineered Fill

1CustomWater Table223
Mohr-

Coulomb
18Firm NA

1CustomWater Table255
Mohr-

Coulomb18Stiff NA

1CustomWater Table120Mohr-
Coulomb

18Weak Layer NA

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-
Coulomb

20Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

0.68

Proposed ground profile
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2.112.11

W

W

2.112.11
53B/55 Russell Road 
property boundary

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)Color

Material 
Name

1CustomWater 
Table

307Mohr-
Coulomb

18Very Stiff 
ECBF

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak 
ECBF Rock

1Custom
Water 
Table4020

Mohr-
Coulomb20

Weak ECBF 
Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
2.11

Proposed ground profile
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1.351.35

W

W

1.351.3553B/55 Russell Road 
property boundary

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
1.35

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

0.44None307
Mohr-

Coulomb
18

Very Stiff ECBF 
(Ru=0.44)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

TP08HA04

HA05

Proposed ground profile
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W

53B/55 Russell Road 
property boundary

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
1.33

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

1Custom
Water 
Table

307
Mohr-

Coulomb
18

Very Stiff 
ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak 
ECBF Rock

Proposed ground profile

HA05

HA04

TP08
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2.232.23

W

W

2.232.23

HA113

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

1CustomWater 
Table307Mohr-

Coulomb18Very Stiff 
ECBF

1CustomWater 
Table3510Mohr-

Coulomb20
Very 

Weak 
ECBF Rock

1CustomWater 
Table4020Mohr-

Coulomb20Weak 
ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
2.23

Existing ground profile
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1.401.40

W

W

1.401.40

HA113

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

0.44None307
Mohr-

Coulomb
18

Very Stiff 
ECBF (Ru = 

0.44)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
1.40

Existing ground profile
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1.311.31

W

W

1.311.31

HA113

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table

307
Mohr-

Coulomb
18

Very Stiff 
ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
1.31

Existing ground profile
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2.502.50

W

W

2.502.50

HA109

HA07

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial 
Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

307
Mohr-

Coulomb
18

Very Stiff 
ECBF

1Custom
Water 
Table3510

Mohr-
Coulomb20

Very Weak 
ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
2.50

Proposed ground profile
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2.162.16

W

W2.162.16

HA109

HA07

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

0.44None285
Mohr-

Coulomb
18

Stiff ECBF 
(Ru=0.44)

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None307
Mohr-

Coulomb
18

Very Stiff ECBF 
(Ru=0.44)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
2.16

Proposed ground profile
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1.301.30

W

W

1.301.30

HA109

HA07

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial 
Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

307
Mohr-

Coulomb
18

Very Stiff 
ECBF

1Custom
Water 
Table3510

Mohr-
Coulomb20

Very Weak 
ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
1.30

Proposed ground profile
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1.341.34

1

1

W

W

1.341.34

15.781

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
1.34

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table255

Mohr-
Coulomb18Stiff NA

1Custom
Water 
Table

305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater 
Table

120Mohr-
Coulomb

19Weak NA Layer

1Custom
Water 
Table

255
Mohr-

Coulomb
20

Very Weak NA 
Rock

1CustomWater 
Table

305Mohr-
Coulomb

20Weak NA Rock

HA130

Proposed ground profile

Approx. site boundary
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1.241.24

2

2

W

W

1.241.24

15.781

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
1.24

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None255
Mohr-

Coulomb
18Stiff NA (Ru=0.44)

1CustomWater Table255
Mohr-

Coulomb
18Stiff NA

0.44None305
Mohr-

Coulomb
18

Very Stiff NA 
(Ru=0.44)

1CustomWater Table305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater Table120
Mohr-

Coulomb
19Weak NA Layer

1CustomWater Table255
Mohr-

Coulomb
20Very Weak NA Rock

1CustomWater Table305
Mohr-

Coulomb
20Weak NA Rock

Proposed ground profile

HA130

Approx. site boundary
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0.650.65

1

1

W

W

0.650.65

15.781

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
0.65

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table255

Mohr-
Coulomb18Stiff NA

1Custom
Water 
Table

305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater 
Table

120Mohr-
Coulomb

19Weak NA Layer

1Custom
Water 
Table

255
Mohr-

Coulomb
20

Very Weak NA 
Rock

1CustomWater 
Table

305Mohr-
Coulomb

20Weak NA Rock

Proposed ground profile

HA130

Approx. site boundary
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2.502.50

W

W

2.502.50

TP02

HA132

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb
20

Very Weak NA 
Rock

1CustomWater Table285
Mohr-

Coulomb18Stiff ECBF

1CustomWater Table307
Mohr-

Coulomb
20Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
2.50

Existing ground profile
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1.811.81

W

W

1.811.81

TP02

HA132

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None305
Mohr-

Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater Table255Mohr-
Coulomb

20Very Weak NA Rock

0.44None285
Mohr-

Coulomb18Stiff ECBF (Ru = 0.44)

0.44None307Mohr-
Coulomb

18Very Stiff ECBF (Ru=0.44)

1CustomWater Table307
Mohr-

Coulomb20Very Stiff ECBF

0.44None3510Mohr-
Coulomb

20Very Weak ECBF Rock 
(Ru=0.44)

1CustomWater Table3510
Mohr-

Coulomb20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
1.81

Existing ground profile
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1.441.44

W

W

1.441.44

TP02

HA132

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328Mohr-
Coulomb

18Engineered Fill

1CustomWater Table305
Mohr-

Coulomb18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

1CustomWater Table285Mohr-
Coulomb

18Stiff ECBF

1CustomWater Table307Mohr-
Coulomb20Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
1.44

Existing ground profile
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1.471.47

W

W
1.471.47

HA124HA124HA124

HA123

HA124

TP06

HA124

TP06

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion  
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

0None328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table223
Mohr-

Coulomb18Firm NA

1CustomWater Table255Mohr-
Coulomb

18Stiff NA

1CustomWater Table305Mohr-
Coulomb

18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb
20Very Weak NA Rock

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock

Section A

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
1.47

Proposed ground profile
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0.980.98

W

W 0.980.98

HA124HA124HA124

HA123

HA124

TP06

HA124

TP06

Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

0None328Mohr-Coulomb18Engineered Fill

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table252Mohr-Coulomb17Colluvium

0.44None223Mohr-Coulomb18Firm NA (Ru=0.44)

1CustomWater Table223Mohr-Coulomb18Firm NA

1CustomWater Table255Mohr-Coulomb18Stiff NA

1CustomWater Table305Mohr-Coulomb18Very Stiff NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Section A

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
0.98

Proposed ground profile
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1.041.04

W

W

1.041.04

HA124HA124HA124

HA123

HA124

TP06

HA124

TP06

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table223
Mohr-

Coulomb18Firm NA

1CustomWater Table255
Mohr-

Coulomb18Stiff NA

1CustomWater Table305
Mohr-

Coulomb18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb20
Very Weak NA 

Rock

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock

Section A

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
1.04

Proposed ground profile
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1.661.66

W

W

1.661.66

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table265

Mohr-
Coulomb18

Firm 
ECBF

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak 
ECBF 
Rock

Proposed ground profile
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1.011.01
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Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Ru 
Value

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table

265
Mohr-

Coulomb
18Firm ECBF

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None285
Mohr-

Coulomb
18

Stiff ECBF 
(Ru=0.44)

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

Proposed ground profile
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1.131.13
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Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Proposed ground profile

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight (kN/

m3)
Color

Material 
Name

1Custom
Water 
Table

265
Mohr-

Coulomb
18

Firm 
ECBF

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak 
ECBF 
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W

W

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Proposed ground profile
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1.241.24

W

W

1.241.24

Ru 
ValueHuHu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)ColorMaterial Name

0.44None285Mohr-
Coulomb18Stiff ECBF (Ru = 

0.44)

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak ECBF 
Rock

1Custom
Water 
Table4020

Mohr-
Coulomb20Weak ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Proposed ground profile
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Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

Proposed ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

0.96
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1.5181.518

W

W

1.5181.518

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium 
Dense ECBF

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Proposed ground profile

2
0

0
1

5
0

1
0

0
5

0

22000 22050 22100 22150 22200 22250 22300

Scenario Normal (Measured GW)Group Section V - Existing GL (L-R)
Company Riley Consulants LtdDrawn By JJW
File Name Section V - June 2025.slmdDate 10/12/2024

Project

240065 - Russell Road, Wainui - Stage 2

SLIDEINTERPRET 9.029



1.0011.001

W

W

1.0011.001

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

0.44None285Mohr-
Coulomb

18Stiff ECBF 
(Ru=0.44)

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak 
ECBF Rock

1Custom
Water 
Table302

Mohr-
Coulomb18

Medium Dense 
ECBF

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Proposed ground profile
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0.9890.989

W

W

0.9890.989

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium 
Dense ECBF

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Proposed ground profile
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1.5221.522

W

W

1.5221.522

Proposed ground profile
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GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium 
Dense ECBF
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0.9910.991

W
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0.9910.991

Proposed ground profile
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GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

0.44None285Mohr-
Coulomb

18Stiff ECBF 
(Ru=0.44)

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak 
ECBF Rock

1Custom
Water 
Table302

Mohr-
Coulomb18

Medium Dense 
ECBF
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1.0131.013
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1.0131.013

Proposed ground profile
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Surfaces with a factor of safety below 1.000

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium 
Dense ECBF
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1.821.82
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Proposed ground profile
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GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)ColorMaterial Name

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium Dense 
ECBF

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock
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1.061.06
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1.061.06

Proposed ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0.44None302
Mohr-

Coulomb
18

Medium Dense ECBF 
(Ru=0.44)

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

0.44None307
Mohr-

Coulomb
20Very Stiff ECBF (Ru=0.44)

1CustomWater Table3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock
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1.191.19

W
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1.191.19

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)ColorMaterial Name

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium Dense 
ECBF

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock
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2.312.31

W

W

2.312.31

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table302Mohr-
Coulomb

18Medium Dense 
ECBF

1CustomWater Table285Mohr-
Coulomb

18Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Proposed ground level
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1.391.39

W
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1.391.39

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength TypeUnit Weight (kN/
m3)

ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

0.44None285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater Table3510Mohr-
Coulomb

20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

0.44None302Mohr-
Coulomb

18Medium Dense ECBF 
(Ru=0.44)

Proposed ground level

1
5

0
1

2
5

1
0

0
7

5
5

0
2

5

25000 25025 25050 25075 25100 25125 25150 25175 25200 25225 25250 25275

Scenario Extreme (Worst Case GW)Group Section Y - Existing GL
Company Riley Consulants LtdDrawn By RS
File Name Section Y - June 2025.slmdDate 10/12/2024

Project

240065 - Russell Road, Wainui - Stage 2

SLIDEINTERPRET 9.029



1.351.35
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  0.19

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

HuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table302
Mohr-

Coulomb
18Medium Dense ECBF

1CustomWater Table285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

Proposed ground level
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Surfaces with a factor of safety below 1.500

Proposed ground level
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Water 
Surface

Phi 
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Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/
m3)

Color
Material 

Name

1Custom
Water 
Table

328
Mohr-

Coulomb
18

Engineered 
Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
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Mohr-

Coulomb
20

Very Weak 
ECBF Rock
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Surfaces with a factor of safety below 1.300

Proposed ground levelProposed ground level
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Surfaces with a factor of safety below 1.300

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight (kN/

m3)
Color

Material 
Name

1Custom
Water 
Table

328
Mohr-

Coulomb
18

Engineered 
Fill

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

0.44None285
Mohr-

Coulomb
18

Stiff ECBF 
(Ru=0.44)
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W
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GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Proposed ground level

1.03

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/
m3)

Color
Material 

Name

1Custom
Water 
Table

328
Mohr-

Coulomb
18

Engineered 
Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock
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2.182.18

W

W

2.182.18
HuHu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very 
Weak 
ECBF 
Rock

Proposed ground level

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
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1.4381.438

W

W

1.4381.438

Proposed ground level

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Ru 
ValueHuHu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1CustomWater 
Table285Mohr-

Coulomb18Stiff ECBF

1CustomWater 
Table

3510Mohr-
Coulomb

20
Very 

Weak 
ECBF Rock

0.44None285Mohr-
Coulomb18Stiff ECBF 

(Ru=0.44)
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1.2271.227

W

W

1.2271.227

  0.19

Proposed ground level

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very 
Weak 
ECBF 
Rock

Approx. Western Site Boundary
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1.291.29

7

7

W

W

1.291.29

Approx. Northern Boundary

HA121

TP05TP05

HA125HA125

Approx. 
Section M
Approx. 
Section M

HA121

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Proposed ground profile HuHu Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table223
Mohr-

Coulomb
18Firm NA

1CustomWater Table255Mohr-
Coulomb

18Stiff NA

1CustomWater Table120
Mohr-

Coulomb
18Weak Layer NA

1CustomWater Table255
Mohr-

Coulomb
20Very Weak NA Rock
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0.910.91

7

7

W

W

0.910.91

Approx. Northern Boundary

HA121

TP05TP05

HA125HA125

Approx. 
Section M
Approx. 
Section M

HA121

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

0.44None223
Mohr-

Coulomb
18Firm NA (Ru=0.44)

0.44None255Mohr-
Coulomb

18Stiff NA (Ru=0.44)

1CustomWater Table120
Mohr-

Coulomb
18Weak Layer NA

1CustomWater Table255
Mohr-

Coulomb
20

Very Weak NA 
Rock

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

Proposed ground profile
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7

7

W

W

Approx. Northern Boundary

HA121

TP05TP05

HA125HA125

Approx. 
Section M
Approx. 
Section M

HA121

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table223
Mohr-

Coulomb
18Firm NA

1CustomWater Table255
Mohr-

Coulomb
18Stiff NA

1CustomWater Table120
Mohr-

Coulomb
18Weak Layer NA

1CustomWater Table255
Mohr-

Coulomb
20Very Weak NA Rock

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

0.68

Proposed ground profile
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1.291.29
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 10.00 kN/m2
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 10.00 kN/m2
 10.00 kN/m2 10.00 kN/m2

 24.00 kN/m2

 10.00 kN/m2 10.00 kN/m2

 10.00 kN/m2

1.291.29

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

20Constant20100Slope FaceParallel to 
Reinforcement

Linear215Angle & 
Adhesion

NoActive 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

66Shear1.5
Active 

(Method A)
Pile/Micro 

Pile

300 SED 
Timber 

Retaining Wall

HuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

1CustomWater Table255Mohr-Coulomb18Stiff NA

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Approx. 
Section M

HA121

TP05

HA125

Approx. Northern Boundary
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0.890.89
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 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 10.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2
 10.00 kN/m2 10.00 kN/m2

 24.00 kN/m2

 10.00 kN/m2 10.00 kN/m2

 10.00 kN/m2

0.890.89

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

0.44None223Mohr-Coulomb18Firm NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb18Stiff NA

0.44None255Mohr-Coulomb18Stiff NA (Ru=0.44)

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

TP05

HA125

Approx. 
Section M

Approx. Northern Boundary

HA121

Reinforcement
Adhesion

(Method A)

Parallel to 
surface66Shear1.5

Active 
(Method A)

Pile/Micro 
Pile

300 SED 
Timber 

Retaining Wall

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Approx. Northern Boundary

Approx. 
Section M
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0.740.74

17

17

18

W
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 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 10.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2
 10.00 kN/m2 10.00 kN/m2

 24.00 kN/m2

 10.00 kN/m2 10.00 kN/m2

 10.00 kN/m2

0.740.74

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

surface
390Shear1.5

(Method A)Pile
Palisade wall 1

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

66Shear1.5
Active 

(Method A)
Pile/Micro 

Pile

300 SED 
Timber 

HuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

1CustomWater Table255Mohr-Coulomb18Stiff NA

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

HuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

1CustomWater Table255Mohr-Coulomb18Stiff NA

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Approx. Northern Boundary

HA121

TP05

HA125

Approx. 
Section M

HuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

1CustomWater Table255Mohr-Coulomb18Stiff NA

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

20Constant20100Slope FaceParallel to 
Reinforcement

Linear215Angle & 
Adhesion

NoActive 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

66Shear1.5
Active 

(Method A)
Pile/Micro 

Pile

300 SED 
Timber 

Retaining Wall

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Approx. Northern Boundary

Approx. 
Section M
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0.890.89

1011 11 12
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 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 10.00 kN/m2
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 10.00 kN/m2
 10.00 kN/m2 10.00 kN/m2

 24.00 kN/m2

 10.00 kN/m2 10.00 kN/m2

 10.00 kN/m2

0.890.89

surface
390Shear1.5

(Method A)Pile
Palisade wall 1

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

66Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
300 SED Timber 
Retaining Wall

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

0.44None223Mohr-Coulomb18Firm NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb18Stiff NA

0.44None255Mohr-Coulomb18Stiff NA (Ru=0.44)

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

0.27None328Mohr-Coulomb1850% Sat. Engineered Fill (Ru=0.27)

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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1.0561.056
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 10.00 kN/m2 10.00 kN/m2

1.0561.056

HuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

1CustomWater Table255Mohr-Coulomb18Stiff NA

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Existing ground profile

Results
GLE / Morgenstern-Price
Every available surface

Approx. Northern Boundary

Approx. 
Section M
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0.6020.602
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0.6020.602

Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

0.44None223Mohr-Coulomb18Firm NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb18Stiff NA

0.44None255Mohr-Coulomb18Stiff NA (Ru=0.44)

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Existing ground profile

Results
GLE / Morgenstern-Price
Every available surface

Approx. Northern Boundary

Approx. 
Section M
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0.6710.671
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 10.00 kN/m2 10.00 kN/m2

0.6710.671

HuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

1CustomWater Table255Mohr-Coulomb18Stiff NA

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Existing ground profile

Results
GLE / Morgenstern-Price
Every available surface

Approx. Northern Boundary

Approx. 
Section M
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0.6020.602
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 10.00 kN/m2 10.00 kN/m2

0.6020.602

Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

0.44None223Mohr-Coulomb18Firm NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb18Stiff NA

0.44None255Mohr-Coulomb18Stiff NA (Ru=0.44)

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

0.27None328Mohr-Coulomb1850% Sat. Engineered Fill (Ru=0.27)

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Approx. Northern Boundary

Approx. 
Section M
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1.351.35

W

W

1.351.3553B/55 Russell Road 
property boundary

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

0.44None307
Mohr-

Coulomb
18

Very Stiff 
ECBF 

(Ru=0.44)

1Custom
Water 
Table307

Mohr-
Coulomb18

Very Stiff 
ECBFResults

GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
1.35

Proposed ground profile
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1.071.07

W

W

1.071.0753B/55 Russell Road 
property boundary

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
1.07

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

0.44None265
Mohr-

Coulomb
18Firm ECBF

0.44None307Mohr-
Coulomb

18Very Stiff 
ECBF (Ru=0.44)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

TP08HA04

HA05

Proposed ground profile
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0.850.85

W

W

0.850.85

53B/55 Russell Road 
property boundary

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
0.85

Ru 
Value

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

0.44None307
Mohr-

Coulomb
18

Very Stiff 
ECBF 

(Ru=0.44)

1Custom
Water 
Table

307
Mohr-

Coulomb
18

Very Stiff 
ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

Proposed ground profile

HA05

HA04

TP08
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0.810.81

W

W

 10.00 kN/m2
 12.00 kN/m2
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 12.00 kN/m2  10.00 kN/m2 10.00 kN/m2
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0.160.16
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0.880.88
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1.841.84

W
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 10.00 kN/m2

 10.00 kN/m2

 12.00 kN/m2
 12.00 kN/m2

 12.00 kN/m2
 12.00 kN/m2

 12.00 kN/m2

1.841.84

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

Allowable 
Tensile 

Strength (kN/
m)

Strip 
Coverage 

(%)
Anchorage

Force 
Orientation

Force 
Orientation

Pile Shear 
Strength 

(kN)

Failure 
Mode

Shear 
Strength 
Model

Friction 
Angle 

(°)

Adhesion 
(kPa)

Input Type
Material 

Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
Application

TypeColor
Support 
Name

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

66Shear1.5
Active 

(Method A)
Pile/Micro 

Pile

Internal 
dwelling 

Ru 
Value

Hu
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0328Mohr-
Coulomb

18Engineered Fill

1252Mohr-
Coulomb

17Colluvium

1307
Mohr-

Coulomb18Very Stiff ECBF

13510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

14020Mohr-
Coulomb

20Weak ECBF Rock

TP13TP13

TP14TP14

Section LSection L

HA104HA104

Existing ground profile
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1.441.44

W

W

 10.00 kN/m2

 10.00 kN/m2

 12.00 kN/m2
 12.00 kN/m2

 12.00 kN/m2
 12.00 kN/m2

 12.00 kN/m2

1.441.44Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Ru 
Value

Hu
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

0328
Mohr-

Coulomb
18Engineered Fill

0.44252
Mohr-

Coulomb
17

Colluvium 
(Ru=0.44)

0.44307
Mohr-

Coulomb
18

Very Stiff ECBF 
(Ru=0.44)

13510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

14020
Mohr-

Coulomb
20Weak ECBF Rock

Existing ground profile

TP13TP13

TP14TP14

Section LSection L

HA104HA104

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

Allowable 
Tensile 

Strength (kN/
m)

Strip 
Coverage 

(%)
Anchorage

Force 
Orientation

Force 
Orientation

Pile Shear 
Strength 

(kN)

Failure 
Mode

Shear 
Strength 
Model

Friction 
Angle 

(°)

Adhesion 
(kPa)

Input Type
Material 

Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
Application

TypeColor
Support 
Name

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

66Shear1.5
Active 

(Method A)
Pile/Micro 

Pile

Internal 
dwelling 

L=40.366  Angle=180.0°
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1.401.40

W

W

 10.00 kN/m2

 10.00 kN/m2

 12.00 kN/m2
 12.00 kN/m2

 12.00 kN/m2
 12.00 kN/m2

 12.00 kN/m2

1.401.40

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

Allowable 
Tensile 

Strength (kN/
m)

Strip 
Coverage 

(%)
Anchorage

Force 
Orientation

Force 
Orientation

Pile Shear 
Strength 

(kN)

Failure 
Mode

Shear 
Strength 
Model

Friction 
Angle 

(°)

Adhesion 
(kPa)

Input Type
Material 

Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
Application

TypeColor
Support 
Name

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

66Shear1.5
Active 

(Method A)
Pile/Micro 

Pile

Internal 
dwelling 

Ru 
Value

Hu
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0328Mohr-
Coulomb

18Engineered Fill

1252Mohr-
Coulomb

17Colluvium

1307
Mohr-

Coulomb18Very Stiff ECBF

13510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

14020Mohr-
Coulomb

20Weak ECBF Rock

TP13TP13

TP14TP14

Section LSection L

HA104HA104

Existing ground profile
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1.3851.385
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 12.00 kN/m2
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1.331.33
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1.051.05
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2.232.23

W

W

2.232.23

HA113

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

1Custom
Water 
Table

307
Mohr-

Coulomb
18

Very 
Stiff 
ECBF

1Custom
Water 
Table3510

Mohr-
Coulomb20

Very 
Weak 
ECBF 
Rock

1Custom
Water 
Table4020

Mohr-
Coulomb20

Weak 
ECBF Results

GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
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1.401.40

W

W

1.401.40

HA113

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

0.44None307
Mohr-

Coulomb
18

Very Stiff 
ECBF (Ru = 

0.44)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
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1.311.31

W

W

1.311.31

HA113

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial 
Name

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table4020

Mohr-
Coulomb20

Weak ECBF 
Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
1.31

Existing ground profile
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2.062.06

W

W

 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2 10.00 kN/m2

 10.00 kN/m2  12.00 kN/m2 10.00 kN/m2

2.062.06

HA113HA113

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Connection 
Strength (kN/m)

Connection 
Strength Input

Allowable Tensile 
Strength (kN/m)

Strip 
Coverage 

(%)
AnchorageForce 

Orientation
Force 

Orientation
Pile Shear 

Strength (kN)
Failure 
Mode

Shear 
Strength 
Model

Friction 
Angle (°)

Adhesion 
(kPa)Input TypeMaterial 

Dependent
Out-Of-Plane  
Spacing (m)

Force 
ApplicationTypeColorSupport 

Name

20Constant20100Slope FaceParallel to 
ReinforcementLinear215Friction Angle & 

AdhesionNoActive 
(Method A)GeosyntheticGeogrid

Parallel to 
surface

280Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1CustomWater 
Table

307Mohr-
Coulomb

18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock
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1.471.47

W

W

 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2 10.00 kN/m2

 10.00 kN/m2  12.00 kN/m2 10.00 kN/m2

1.471.47

HA113HA113

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Connection 
Strength (kN/m)

Connection 
Strength Input

Allowable Tensile 
Strength (kN/m)

Strip 
Coverage 

(%)
AnchorageForce 

Orientation
Force 

Orientation
Pile Shear 

Strength (kN)
Failure 
Mode

Shear 
Strength 
Model

Friction 
Angle (°)

Adhesion 
(kPa)Input TypeMaterial 

Dependent
Out-Of-Plane  
Spacing (m)

Force 
ApplicationTypeColorSupport 

Name

20Constant20100Slope FaceParallel to 
ReinforcementLinear215Friction Angle & 

AdhesionNoActive 
(Method A)GeosyntheticGeogrid

Parallel to 
surface

280Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None307
Mohr-

Coulomb
18

Very Stiff ECBF (Ru = 
0.44)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

0.44None3510
Mohr-

Coulomb
20

Very Weakl ECBF rock 
(Ru=0.44)
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1.361.36

W

W

 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2 10.00 kN/m2

 10.00 kN/m2  12.00 kN/m2 10.00 kN/m2

1.361.36

HA113HA113

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Connection 
Strength (kN/m)

Connection 
Strength Input

Allowable Tensile 
Strength (kN/m)

Strip 
Coverage 

(%)
AnchorageForce 

Orientation
Force 

Orientation
Pile Shear 

Strength (kN)
Failure 
Mode

Shear 
Strength 
Model

Friction 
Angle (°)

Adhesion 
(kPa)Input TypeMaterial 

Dependent
Out-Of-Plane  
Spacing (m)

Force 
ApplicationTypeColorSupport 

Name

20Constant20100Slope FaceParallel to 
ReinforcementLinear215Friction Angle & 

AdhesionNoActive 
(Method A)GeosyntheticGeogrid

Parallel to 
surface

280Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1CustomWater 
Table

307Mohr-
Coulomb

18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

  0.191
0

0
8

0
6

0
4

0
2

0
0

4000 4020 4040 4060 4080 4100 4120 4140 4160 4180

Scenario Seismic (0.19g)Group Section D - Proposed GL, Remedials, Loads
Company Riley Consultants LtdDrawn By RS
File Name Section D.slmdDate 12/12/2024, 4:26:19 pm

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.251.25
W

W

 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2 10.00 kN/m2

 10.00 kN/m2  12.00 kN/m2 10.00 kN/m2

1.251.25

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Existing ground profile

Connection 
Strength (kN/

m)

Connection 
Strength 

Input

Allowable Tensile 
Strength (kN/m)

Strip 
Coverage 

(%)
AnchorageForce 

Orientation
Force 

Orientation

Pile Shear 
Strength 

(kN)

Failure 
Mode

Shear 
Strength 
Model

Friction 
Angle (°)

Adhesion 
(kPa)

Input TypeMaterial 
Dependent

Out-Of-
Plane 

Spacing (m)

Force 
Application

TypeColorSupport 
Name

20Constant20100Slope FaceParallel to 
Reinforcement

Linear215
Friction 
Angle & 

Adhesion
NoActive 

(Method A)
GeosyntheticGeogrid

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru = 0.44)

1CustomWater Table307
Mohr-

Coulomb
18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock

0.27None328
Mohr-

Coulomb
18

50% Sat. Engineered Fill 
(Ru=0.27)

0.44None3510
Mohr-

Coulomb
20Very Weakl ECBF rock (Ru=0.44)

1
0

0
8

0
6

0
4

0
2

0
0

4000 4020 4040 4060 4080 4100 4120 4140 4160 4180

Scenario Extreme (50% Fill Saturation)Group Section D - Proposed GL, Remedials, Loads
Company Riley Consultants LtdDrawn By RS
File Name Section D.slmdDate 12/12/2024, 4:26:19 pm

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.511.51

W

W

 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2 12.00 kN/m2

1.511.51
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0
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0
0

4000 4020 4040 4060 4080 4100 4120 4140 4160 4180

Scenario Normal (Measured GW)Group Section D - Proposed GL
Company Riley Consultants LtdDrawn By RS
File Name Section D.slmdDate 12/12/2024, 4:26:19 pm

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.101.10W

W

 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2 12.00 kN/m2
1.101.10

1
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0
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4000 4020 4040 4060 4080 4100 4120 4140 4160 4180

Scenario Extreme (Worst Credible GW)Group Section D - Proposed GL
Company Riley Consultants LtdDrawn By RS
File Name Section D.slmdDate 12/12/2024, 4:26:19 pm

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.151.15

W

W

 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2 12.00 kN/m2

1.151.15

  0.191
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4000 4020 4040 4060 4080 4100 4120 4140 4160 4180

Scenario Seismic (0.19g)Group Section D - Proposed GL
Company Riley Consultants LtdDrawn By RS
File Name Section D.slmdDate 12/12/2024, 4:26:19 pm

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.071.07W

W

 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2 12.00 kN/m2

1.071.07
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4000 4020 4040 4060 4080 4100 4120 4140 4160 4180

Scenario Extreme (50% Fill Saturation)Group Section D - Proposed GL
Company Riley Consultants LtdDrawn By RS
File Name Section D.slmdDate 12/12/2024, 4:26:19 pm

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



0.820.82
W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

0.820.82
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5000 5020 5040 5060 5080 5100 5120 5140 5160 5180

Scenario Normal (Measured GW)Group Section E - erosion & remedials (L-R)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



0.430.43
W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

0.430.43
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5000 5020 5040 5060 5080 5100 5120 5140 5160 5180

Scenario Extreme (Worst Credible GW)Group Section E - erosion & remedials (L-R)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



0.620.62
W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

0.620.62

  0.19
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Scenario Seismic (0.19g)Group Section E - erosion & remedials (L-R)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



0.4360.436
W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

0.4360.436
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5000 5020 5040 5060 5080 5100 5120 5140 5160 5180

Scenario Extreme (50% fill saturation)Group Section E - erosion & remedials (L-R)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



0.8230.823
W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

0.8230.823
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5000 5020 5040 5060 5080 5100 5120 5140 5160 5180

Scenario Normal (Measured GW)Group Section E - proposed GL (L-R)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



0.4470.447
W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

0.4470.447
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5000 5020 5040 5060 5080 5100 5120 5140 5160 5180

Scenario Extreme (Worst Credible GW)Group Section E - proposed GL (L-R)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



0.6200.620
W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

0.6200.620

  0.19
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Scenario Seismic (0.19g)Group Section E - proposed GL (L-R)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



0.4400.440
W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

0.4400.440
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5000 5020 5040 5060 5080 5100 5120 5140 5160 5180

Scenario Extreme (50% fill saturation)Group Section E - proposed GL (L-R)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.541.54

W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

1.541.54
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Scenario Normal (Measured GW)Group Section E - proposed GL (R-L)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.001.00

W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

1.001.00
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5000 5020 5040 5060 5080 5100 5120 5140 5160 5180

Scenario Extreme (Worst Credible GW)Group Section E - proposed GL (R-L)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.011.01

W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

1.011.01

  0.19
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5000 5020 5040 5060 5080 5100 5120 5140 5160 5180

Scenario Seismic (0.19g)Group Section E - proposed GL (R-L)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



0.980.98

W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

0.980.98
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5000 5020 5040 5060 5080 5100 5120 5140 5160 5180

Scenario Extreme (50% fill saturation)Group Section E - proposed GL (R-L)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.691.69

W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

1.691.69
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5000 5020 5040 5060 5080 5100 5120 5140 5160 5180

Scenario Normal (Measured GW)Group Section E - erosion & remedials (R-L)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.441.44

W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

1.441.44
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Scenario Extreme (Worst Credible GW)Group Section E - erosion & remedials (R-L)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.121.12

W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

1.121.12

  0.19
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Scenario Seismic (0.19g)Group Section E - erosion & remedials (R-L)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.231.23

W

W

 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m21.231.23
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Scenario Extreme (50% fill saturation)Group Section E - erosion & remedials (R-L)
Company Riley Consulants LtdDrawn By RS
File Name Section E.slmdDate 13/12/2024

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



1.31.3

W

W 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 10.00 kN/m2

1.31.3

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

0None328
Mohr-

Coulomb18
Engineered 

Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater 
Table

307Mohr-
Coulomb

18Very Stiff 
ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF

Existing ground profile

Results
GLE / Morgenstern-Price
Every available surface
1.3

1
2

5
1

0
0

7
5

5
0

2
5

0

6000 6020 6040 6060 6080 6100 6120 6140 6160 6180 6200 6220

Scenario Normal (Measured GW)Group  Section F - Proposed GL
Company Riley Consultants LtdDrawn By AB
File Name Section F (AB).slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.01.0

W

W 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 10.00 kN/m2

1.01.0

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength TypeUnit Weight (kN/
m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

1CustomWater Table285Mohr-
Coulomb

18Stiff ECBF

0.44None307
Mohr-

Coulomb
18

Very Stiff ECBF 
(Ru=0.44)

1CustomWater Table307
Mohr-

Coulomb
18Very Stiff ECBF

1CustomWater Table3510Mohr-
Coulomb

20Very Weak ECBF

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF

Existing ground profile

Results
GLE / Morgenstern-Price
Every available surface
1.0
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5
1

0
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6000 6020 6040 6060 6080 6100 6120 6140 6160 6180 6200 6220

Scenario Extreme (Worst Credible GW)Group  Section F - Proposed GL
Company Riley Consultants LtdDrawn By AB
File Name Section F (AB).slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.90.9

W

W 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 10.00 kN/m2

0.90.9

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

0None328
Mohr-

Coulomb18
Engineered 

Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater 
Table

307Mohr-
Coulomb

18Very Stiff 
ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF

Existing ground profile

Results
GLE / Morgenstern-Price
Every available surface
0.9

  0.19
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6000 6020 6040 6060 6080 6100 6120 6140 6160 6180 6200 6220

Scenario Seismic (0.19g)Group  Section F - Proposed GL
Company Riley Consultants LtdDrawn By AB
File Name Section F (AB).slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.90.9

W

W 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 10.00 kN/m2

0.90.9

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength TypeUnit Weight (kN/
m3)

ColorMaterial Name

0.27None328
Mohr-

Coulomb18
Engineered fill (50% 

saturation)

0.44None285
Mohr-

Coulomb18Stiff ECBF (Ru=0.44)

1CustomWater Table285
Mohr-

Coulomb18Stiff ECBF

0.44None307
Mohr-

Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table307Mohr-
Coulomb18Very Stiff ECBF

1CustomWater Table3510Mohr-
Coulomb20Very Weak ECBF

1CustomWater Table4020Mohr-
Coulomb20Weak ECBF

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
0.9
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6000 6020 6040 6060 6080 6100 6120 6140 6160 6180 6200 6220

Scenario Extreme (50% saturated fill)Group  Section F - Proposed GL
Company Riley Consultants LtdDrawn By AB
File Name Section F (AB).slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.31.3

W

W 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

1.31.3

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

0None328
Mohr-

Coulomb18
Engineered 

Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater 
Table

307Mohr-
Coulomb

18Very Stiff 
ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

Allowable 
Tensile 

Strength (kN/
m)

Strip 
Coverage 

(%)
Anchorage

Force 
Orientation

Force 
Orientation

Pile 
Shear 

Strength 
(kN)

Failure 
Mode

Shear 
Strength 

Model

Friction 
Angle 

(°)

Adhesion 
(kPa)

Input 
Type

Material 
Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
Application

TypeColor
Support 
Name

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

280Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

Wall

Parallel to 
surface

66Shear1.5
Active 

(Method A)
Pile/Micro 

Pile

Internal 
retaining 

wall

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
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1.21.2

W

W 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

1.21.2
4.59

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength TypeUnit Weight (kN/
m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

1CustomWater Table285Mohr-
Coulomb

18Stiff ECBF

0.44None307
Mohr-

Coulomb
18

Very Stiff ECBF 
(Ru=0.44)

1CustomWater Table307
Mohr-

Coulomb
18Very Stiff ECBF

1CustomWater Table3510Mohr-
Coulomb

20Very Weak ECBF

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

Allowable 
Tensile 

Strength (kN/
m)

Strip 
Coverage 

(%)
Anchorage

Force 
Orientation

Force 
Orientation

Pile 
Shear 

Strength 
(kN)

Failure 
Mode

Shear 
Strength 

Model

Friction 
Angle 

(°)

Adhesion 
(kPa)

Input 
Type

Material 
Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
Application

TypeColor
Support 
Name

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

280Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

Wall

Parallel to 
surface

66Shear1.5
Active 

(Method A)
Pile/Micro 

Pile

Internal 
retaining 

wall

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
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1.01.0

W
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 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

1.01.0

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

0None328
Mohr-

Coulomb18
Engineered 

Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater 
Table

307Mohr-
Coulomb

18Very Stiff 
ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

Allowable 
Tensile 

Strength (kN/
m)

Strip 
Coverage 

(%)
Anchorage

Force 
Orientation

Force 
Orientation

Pile 
Shear 

Strength 
(kN)

Failure 
Mode

Shear 
Strength 

Model

Friction 
Angle 

(°)

Adhesion 
(kPa)

Input 
Type

Material 
Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
Application

TypeColor
Support 
Name

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

280Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

Wall

Parallel to 
surface

66Shear1.5
Active 

(Method A)
Pile/Micro 

Pile

Internal 
retaining 

wall

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
1.0
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1.21.2

W

W 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

1.21.2

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength TypeUnit Weight (kN/
m3)

ColorMaterial Name

0.27None328
Mohr-

Coulomb18
Engineered fill (50% 

saturation)

0.44None285
Mohr-

Coulomb18Stiff ECBF (Ru=0.44)

1CustomWater Table285
Mohr-

Coulomb18Stiff ECBF

0.44None307
Mohr-

Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table307Mohr-
Coulomb18Very Stiff ECBF

1CustomWater Table3510Mohr-
Coulomb20Very Weak ECBF

1CustomWater Table4020Mohr-
Coulomb20Weak ECBF

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

Allowable 
Tensile 

Strength (kN/
m)

Strip 
Coverage 

(%)
Anchorage

Force 
Orientation

Force 
Orientation

Pile 
Shear 

Strength 
(kN)

Failure 
Mode

Shear 
Strength 

Model

Friction 
Angle 

(°)

Adhesion 
(kPa)

Input 
Type

Material 
Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
Application

TypeColor
Support 
Name

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

280Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

Wall

Parallel to 
surface

66Shear1.5
Active 

(Method A)
Pile/Micro 

Pile

Internal 
retaining 

wall

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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4.14.1

W

W

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

4.14.1

Approx. 

Section H

HuPhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1328Mohr-Coulomb18Engineered Fill

1285Mohr-Coulomb18Stiff ECBF

1307Mohr-Coulomb18Very Stiff ECBF

1255Mohr-Coulomb18Stiff NA

13510Mohr-Coulomb20Very Weak ECBF Rock

14020Mohr-Coulomb20Weak ECBF Rock

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
4.1
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3.53.5

W

W

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

3.53.5

Approx. 

Section H

Cohesion
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

8
Mohr-

Coulomb
18Engineered Fill

5
Mohr-

Coulomb
17Stiff ECBF (Ru=0.44)

5
Mohr-

Coulomb
18Stiff ECBF

7
Mohr-

Coulomb
18

Very Stiff ECBF 
(Ru=0.44)

7
Mohr-

Coulomb
18Very Stiff ECBF

5
Mohr-

Coulomb
18Stiff NA

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
3.5

HA138
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W

W

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

HuPhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1328Mohr-Coulomb18Engineered Fill

1285Mohr-Coulomb18Stiff ECBF

1307Mohr-Coulomb18Very Stiff ECBF

1255Mohr-Coulomb18Stiff NA

13510Mohr-Coulomb20Very Weak ECBF Rock

14020Mohr-Coulomb20Weak ECBF Rock

Approx. 

Section H

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
2.2

HA138
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3.43.4
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1.11.1

W

W

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2

1.11.1

  0.19

1
2

0
1

0
0

8
0

6
0

4
0

2
0

0

0 20 40 60 80 100 120 140 160 180 200

Scenario Seismic (0.19g)Group Section H - proposed GL & remedials
Company Riley Consulants LtdDrawn By LKB
File Name Section H.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.31.3

W

W

 10.00 kN/m2 10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2  10.00 kN/m2
1.31.3

1
2

0
1

0
0

8
0

6
0

4
0

2
0

0

0 20 40 60 80 100 120 140 160 180 200

Scenario Extreme (50% Fill Saturation)Group Section H - proposed GL & remedials
Company Riley Consulants LtdDrawn By LKB
File Name Section H.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.11.1
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1.61.6

1

1

W

W

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

1.61.6

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

Existing ground profile

Ru ValueWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

0None328Mohr-Coulomb18Engineered Fill

0None255Mohr-Coulomb18Stiff NA

0None305Mohr-Coulomb18Very Stiff NA

0None120Mohr-Coulomb19Weak NA Layer

0None255Mohr-Coulomb20Very Weak NA Rock

0None305Mohr-Coulomb20Weak NA Rock

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

Allowable 
Tensile 

Strength (kN/
m)

Strip 
Coverage 

(%)
Anchorage

Force 
Orientation

Force 
Orientation

Pile 
Shear 

Strength 
(kN)

Failure 
Mode

Shear 
Strength 

Model

Friction 
Angle 

(°)

Adhesion 
(kPa)

Input 
Type

Material 
Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
Application

TypeColor
Support 

Name

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

185Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

Wall

HA130

Approx. site boundary
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1.31.3
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1.31.3

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Ru ValueWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

0None328Mohr-Coulomb18Engineered Fill

0.44None255Mohr-Coulomb18Stiff NA (Ru=0.44)

0.44None305Mohr-Coulomb18Very Stiff NA (Ru=0.44)

0None305Mohr-Coulomb18Very Stiff NA

0None120Mohr-Coulomb19Weak NA Layer

0None255Mohr-Coulomb20Very Weak NA Rock

0None305Mohr-Coulomb20Weak NA Rock

Existing ground profile

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

Allowable 
Tensile 

Strength (kN/
m)

Strip 
Coverage 

(%)
Anchorage

Force 
Orientation

Force 
Orientation

Pile 
Shear 

Strength 
(kN)

Failure 
Mode

Shear 
Strength 

Model

Friction 
Angle 

(°)

Adhesion 
(kPa)

Input 
Type

Material 
Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
Application

TypeColor
Support 

Name

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

185Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

Wall

HA130

Approx. site boundary
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0.90.9

1

1

W

W

 12.00 kN/m2
 10.00 kN/m2 10.00 kN/m2 10.00 kN/m2

0.90.9Existing ground profile

Ru ValueWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

0None328Mohr-Coulomb18Engineered Fill

0None255Mohr-Coulomb18Stiff NA

0None305Mohr-Coulomb18Very Stiff NA

0None120Mohr-Coulomb19Weak NA Layer

0None255Mohr-Coulomb20Very Weak NA Rock

0None305Mohr-Coulomb20Weak NA Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
0.9

Approx. site boundary

HA130

Parallel to 
surface

185Shear1.5Active 
(Method A)
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Pile
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