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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table252Mohr-Coulomb17Colluvium

0.44None223Mohr-Coulomb18Firm NA (Ru=0.44)

1CustomWater Table223Mohr-Coulomb18Firm NA

0.44None255Mohr-Coulomb18Stiff NA (Ru=0.44)

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
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Surfaces with a factor of safety below 1.000

Ru ValueHuHu TypeWater 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength TypeUnit Weight (kN/
m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table252
Mohr-

Coulomb
17Colluvium

1CustomWater Table223Mohr-
Coulomb

18Firm NA

1CustomWater Table255
Mohr-

Coulomb
18Stiff NA

1CustomWater Table305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater Table255Mohr-
Coulomb

20Very Weak NA Rock

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

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 
Type

Material 
Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
ApplicationTypeColorSupport 

Name

20Constant20100Slope FaceParallel to 
ReinforcementLinear215

Friction 
Angle & 

Adhesion
NoActive 

(Method A)GeosyntheticGeogrid

Parallel to 
surface66Shear1.5Active 

(Method A)
Pile/Micro 

Pile
Palisade 

Wall

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

Project
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1.01.0

W

W

 12.00 kN/m2
 10.00 kN/m2

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

1.01.0

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 
Type

Material 
Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
ApplicationTypeColorSupport 

Name

20Constant20100Slope FaceParallel to 
ReinforcementLinear215

Friction 
Angle & 

Adhesion
NoActive 

(Method A)GeosyntheticGeogrid

Parallel to 
surface66Shear1.5Active 

(Method A)
Pile/Micro 

Pile
Palisade 

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

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table252Mohr-Coulomb17Colluvium

0.44None223Mohr-Coulomb18Firm NA (Ru=0.44)

1CustomWater Table223Mohr-Coulomb18Firm NA

0.44None255Mohr-Coulomb18Stiff NA (Ru=0.44)

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

0.27None328Mohr-Coulomb1850% Sat. Engineered Fill (Ru=0.27)
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Project
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1.21.2
W

W

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2  10.00 kN/m2
 10.00 kN/m2
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0.90.9W

W

 12.00 kN/m2
 10.00 kN/m2

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

0.90.9
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0.80.8

W

W

 12.00 kN/m2
 10.00 kN/m2

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

0.80.8
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0.80.8
W

W

 12.00 kN/m2
 10.00 kN/m2

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

0.80.8

1
0

0
8

0
6

0
4

0
2

0

13000 13020 13040 13060 13080 13100 13120 13140 13160

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

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.80.8W

W

 24.00 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/m20.80.8

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

Approx. site boundary

HA02

TP20

Approx. site boundaryApprox. site boundary

Existing ground profile

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)

ColorMaterial Name

1CustomWater Table328Mohr-
Coulomb

18Engineered Fill

1CustomWater Table252
Mohr-

Coulomb
17Colluvium

1CustomWater Table305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb
20

Very Weak NA 
Rock

1CustomWater Table307
Mohr-

Coulomb
18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

HA02

TP20
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0.00.0W

W

 24.00 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/m20.00.0

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

Approx. site boundary

HA02

TP20

Approx. site boundaryApprox. site boundary

Existing ground profile

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

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial  Name

1CustomWater Table328Mohr-
Coulomb18Engineered Fill

0.44None252
Mohr-

Coulomb17Colluvium (Ru=0.44)

0.44None305Mohr-
Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

0.44None307Mohr-
Coulomb

18Very Stiff ECBF 
(Ru=0.44)

1CustomWater Table307Mohr-
Coulomb18Very Stiff ECBF

1CustomWater Table3510Mohr-
Coulomb

20Very Weak ECBF Rock

1CustomWater Table4020Mohr-
Coulomb20Weak ECBF Rock

HA02

TP20

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial  Name

1CustomWater Table328Mohr-
Coulomb18Engineered Fill

0.44None252
Mohr-

Coulomb17Colluvium (Ru=0.44)

0.44None305Mohr-
Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

0.44None307Mohr-
Coulomb

18Very Stiff ECBF 
(Ru=0.44)

1CustomWater Table307Mohr-
Coulomb18Very Stiff ECBF

1CustomWater Table3510Mohr-
Coulomb

20Very Weak ECBF Rock

1CustomWater Table4020Mohr-
Coulomb20Weak ECBF Rock
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0.60.6W

W

 24.00 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/m20.60.6

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

Approx. site boundary

HA02

TP20

Approx. site boundaryApprox. site boundary

Existing ground profile

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
18Engineered Fill

1Custom
Water 
Table

252
Mohr-

Coulomb
17Colluvium

1Custom
Water 
Table

305
Mohr-

Coulomb
18Very Stiff NA

1Custom
Water 
Table

255
Mohr-

Coulomb
20

Very Weak NA 
Rock

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

HA02

TP20
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File Name Section N (AB).slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.00.0W

W

 24.00 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/m20.00.0

Approx. site boundary

HA02

TP20

Approx. site boundaryApprox. site boundary

Existing ground profile

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

Ru 
Value

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial Name

0.44None252
Mohr-

Coulomb
17

Colluvium 
(Ru=0.44)

0.44None305Mohr-
Coulomb

18Very Stiff NA 
(Ru=0.44)

1Custom
Water 
Table

255
Mohr-

Coulomb
20

Very Weak NA 
Rock

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
20Weak ECBF Rock

0.27None328
Mohr-

Coulomb18
Engineered fill 

(50% saturation)

HA02

TP20
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1.91.9

W

W

 24.00 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

1.91.9

HA02

TP20

Approx. site boundaryApprox. site boundary

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

Force 
Orientation

Pile Shear 
Strength (kN)

Failure 
Mode

Out-Of-Plane 
Spacing (m)

Force 
Application

TypeColor
Support 

Name

Parallel to 
surface

98Shear1.5Active 
(Method A)

Pile/
Micro 

Pile

Retaining 
wall

Parallel to 
surface

240Shear1.5Active 
(Method A)

Pile/
Micro Palisade 

wall

Approx. site boundary

HA02

TP20

Approx. site boundaryApprox. site boundary

Existing ground profile

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table252
Mohr-

Coulomb
17Colluvium

1CustomWater Table305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb
20Very Weak NA Rock

1CustomWater Table307
Mohr-

Coulomb
18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

HA02

TP20

1
2

0
1

0
0

8
0

6
0

4
0

2
0

0

14040 14060 14080 14100 14120 14140 14160 14180 14200 14220 14240 14260

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

Project
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1.31.3

W

W

 24.00 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

HA02

TP20

Existing ground profile

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

Force 
Orientation

Pile Shear 
Strength (kN)

Failure 
Mode

Out-Of-Plane 
Spacing (m)

Force 
ApplicationTypeColorSupport 

Name
Parallel to 

surface98Shear1.5Active 
(Method A)

Pile/
Micro Pile

Retaining 
wall

Parallel to 
surface240Shear1.5Active 

(Method A)
Pile/

Micro Pile
Palisade 

wall

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

Approx. site boundary

HA02

TP20

Existing ground profile

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

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater 
Table

328Mohr-
Coulomb

18Engineered Fill

0.44None252
Mohr-

Coulomb17Colluvium (Ru=0.44)

0.44None305
Mohr-

Coulomb18
Very Stiff NA 

(Ru=0.44)

1CustomWater 
Table

255Mohr-
Coulomb

20Very Weak NA Rock

0.44None307
Mohr-

Coulomb18
Very Stiff ECBF 

(Ru=0.44)

1Custom
Water 
Table307

Mohr-
Coulomb18Very Stiff ECBF

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak ECBF 
Rock

1CustomWater 
Table4020Mohr-

Coulomb20Weak ECBF Rock

HA02

TP20
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6
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Scenario Extreme (Worst Credible GW)Group Section N - Proposed GL &  Remedials
Company Riley Consulants LtdDrawn By AB
File Name Section N (AB).slmdDate  19/12/2025

Project
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1.31.3

W

W

 24.00 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

HA02

TP20

Approx. site boundaryApprox. site boundary

Existing ground profile

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

Force OrientationPile Shear Strength (kN)Failure ModeOut-Of-Plane Spacing (m)Force ApplicationTypeColor
Support 
Name

Parallel to surface98Shear1.5Active (Method A)Pile/Micro PileRetaining wall

Parallel to surface240Shear1.5Active (Method A)Pile/Micro PilePalisade wall

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table252
Mohr-

Coulomb
17Colluvium

1CustomWater Table305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb
20

Very Weak NA 
Rock

1CustomWater Table307
Mohr-

Coulomb
18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock
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1.31.3

W

W

 24.00 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

Force 
Orientation

Pile Shear 
Strength (kN)

Failure 
Mode

Out-Of-Plane 
Spacing (m)

Force 
Application

TypeColor
Support 

Name
Parallel to 

surface
98Shear1.5

Active 
(Method A)

Pile/Micro 
Pile

Retaining 
wall

Parallel to 
surface

240Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

wall

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

HA02

TP20

Existing ground profile

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

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0.44None252Mohr-
Coulomb17Colluvium (Ru=0.44)

0.44None305
Mohr-

Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table255Mohr-
Coulomb20Very Weak NA Rock

0.44None307
Mohr-

Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table307Mohr-
Coulomb

18Very Stiff ECBF

1CustomWater Table3510Mohr-
Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock

0.27None328Mohr-
Coulomb18Engineered fill (50% 

saturation)

HA02

TP20

Approx. site boundary
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2.22.2
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1.51.5
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1.51.5
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 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2
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1.41.4

W

W

 10.00 kN/m2  10.00 kN/m2

 12.00 kN/m2

1.41.4

1
0

0
8

0
6

0
4

0

15020 15040 15060 15080 15100 15120

Scenario Extreme (50% fill saturation)Group Section O - Proposed GL &  remedials
Company Riley Consulants LtdDrawn By LKB
File Name Section O.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.60.6
W

W

 10.00 kN/m2  10.00 kN/m2

0.60.6

1
0

0
8

0
6

0
4

0

15020 15040 15060 15080 15100 15120

Scenario Normal (Measured GW)Group Section O - Proposed GL
Company Riley Consulants LtdDrawn By LKB
File Name Section O.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.00.0W

W

 10.00 kN/m2  10.00 kN/m20.00.0

1
0

0
8

0
6

0
4

0

15020 15040 15060 15080 15100 15120

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

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.40.4
W

W

 10.00 kN/m2  10.00 kN/m2

0.40.4

  0.19

1
0

0
8

0
6

0
4

0

15020 15040 15060 15080 15100 15120

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

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.00.0W

W

 10.00 kN/m2  10.00 kN/m20.00.0

1
0

0
8

0
6

0
4

0

15020 15040 15060 15080 15100 15120

Scenario Extreme (50% fill saturation)Group Section O - Proposed GL
Company Riley Consulants LtdDrawn By LKB
File Name Section O.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.51.5

W

W

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

1.51.5

15.0

Approx. site boundary

Drainage trench

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
1.5

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 FaceParallel to 
Reinforcement

Linear215
Friction 
Angle & 

Adhesion
NoActive 

(Method A)
GeosyntheticGeogrid

Parallel to 
surface

66Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Retaining 
wall

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.55None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

0.55None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1Custom
Water 
Table

280.1
Mohr-

Coulomb
20

Trench Drainage Material 
(Ru=0.55)

Results
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Surfaces with a factor of safety below 1.500
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Existing ground profile
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1.31.3

W

W

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

1.31.3

3.048

15.0

Drainage trench

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

Existing ground profile

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion  
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0None328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table285
Mohr-

Coulomb18Stiff ECBF

0.55None285Mohr-
Coulomb

18Stiff ECBF (Ru=0.55)

1CustomWater Table307Mohr-
Coulomb

18Very Stiff ECBF

0.44None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru=0.44)

0.55None307
Mohr-

Coulomb18Very Stiff ECBF (Ru=0.55)

1CustomWater Table3510
Mohr-

Coulomb20Very Weak ECBF Rock

1CustomWater Table280.1
Mohr-

Coulomb20
Trench Drainage Material 

(Ru=0.55)

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
Retaining 

wall

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 FaceParallel to 
Reinforcement

Linear215
Friction 
Angle & 

Adhesion
NoActive 

(Method A)
GeosyntheticGeogrid

Parallel to 
surface

66Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Retaining 
wall

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

Approx. site boundary

Existing ground profile
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1.01.0

W

W

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

1.01.0

3.048

15.0

Approx. site boundary

Drainage trench

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.55None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

0.55None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1Custom
Water 
Table

280.1
Mohr-

Coulomb
20

Trench Drainage Material 
(Ru=0.55)

Existing ground profile

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

1.09

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 FaceParallel to 
Reinforcement

Linear215
Friction 
Angle & 

Adhesion
NoActive 

(Method A)
GeosyntheticGeogrid

Parallel to 
surface

66Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Retaining 
wall
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1.31.3

W

W

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

1.31.3

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 FaceParallel to 
Reinforcement

Linear215
Friction 
Angle & 

Adhesion
NoActive 

(Method A)
GeosyntheticGeogrid

Parallel to 
surface

66Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Retaining 
wall

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)ColorMaterial Name

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

0.55None285
Mohr-

Coulomb18Stiff ECBF (Ru=0.55)

1CustomWater 
Table

307Mohr-
Coulomb

18Very Stiff ECBF

0.44None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru=0.44)

0.55None307Mohr-
Coulomb

18Very Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1CustomWater 
Table

280.1Mohr-
Coulomb

20Trench Drainage Material 
(Ru=0.55)

0.27None328
Mohr-

Coulomb
18

Engineered fill (50% 
saturation)

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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1.31.3W

W
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1.31.3

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.55None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

0.55None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1Custom
Water 
Table

280.1
Mohr-

Coulomb
20

Trench Drainage Material 
(Ru=0.55)
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0.50.5

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)ColorMaterial Name

0None328Mohr-
Coulomb

18Engineered Fill

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

0.55None285Mohr-
Coulomb

18Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

0.44None307Mohr-
Coulomb

18Very Stiff ECBF (Ru=0.44)

0.55None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru=0.55)

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak ECBF Rock

1Custom
Water 
Table

280.1
Mohr-

Coulomb
20

Trench Drainage Material 
(Ru=0.55)

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

Approx. site boundary

Existing ground profile
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0.90.9
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0.90.9

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.55None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

0.55None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1Custom
Water 
Table

280.1
Mohr-

Coulomb
20

Trench Drainage Material 
(Ru=0.55)

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

Approx. site boundary

Existing ground profile
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0.50.5

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.55None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

0.44None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru=0.44)

0.55None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru=0.55)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1Custom
Water 
Table

280.1
Mohr-

Coulomb
20

Trench Drainage Material 
(Ru=0.55)

0.27None328
Mohr-

Coulomb
18

Engineered fill (50% 
saturation)
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1.91.9

W

W
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1.91.9

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

0Custom
Water 
Table

328
Mohr-

Coulomb
18

Engineered 
Fill

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak ECBF 
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
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1.41.4

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

1.41.4

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

Ru 
ValueHuHu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

0Custom
Water 
Table328

Mohr-
Coulomb18

Engineered 
Fill

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

1Custom
Water 
Table3510

Mohr-
Coulomb20

Very Weak 
ECBF Rock

1Custom
Water 
Table4020

Mohr-
Coulomb20

Weak ECBF 
Rock
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1.31.3

W

W

 12.00 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

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

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

0CustomWater 
Table

328Mohr-
Coulomb

18Engineered 
Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff 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
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1.11.1
W

W

 12.00 kN/m2
 12.00 kN/m2

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

1.11.1

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

Ru 
Value

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

0.44None285
Mohr-

Coulomb
18

Stiff ECBF 
(Ru=0.44)
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Scenario Extreme (50% fill saturation)Group Section Q - Proposed GL & remedials
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Project
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1.11.1

W

W

 12.00 kN/m2
 12.00 kN/m2

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

1.11.1

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

0Custom
Water 
Table

328
Mohr-

Coulomb
18

Engineered 
Fill

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

Results
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Surfaces with a factor of safety below 1.500
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0.90.9
W

W

 12.00 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 
ValueHuHu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

0Custom
Water 
Table328

Mohr-
Coulomb18

Engineered 
Fill

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

1Custom
Water 
Table3510

Mohr-
Coulomb20

Very Weak 
ECBF Rock

1Custom
Water 
Table4020

Mohr-
Coulomb20

Weak ECBF 
Rock

Results
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Surfaces with a factor of safety below 1.300
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0.90.9

W

W

 12.00 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

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

0Custom
Water 
Table

328
Mohr-

Coulomb
18

Engineered 
Fill

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff 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

  0.19
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0.90.9

W

W

 12.00 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)
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

0.44None285
Mohr-

Coulomb
18

Stiff ECBF 
(Ru=0.44)

0.27None328
Mohr-

Coulomb
18

Engineered fill 
(50% saturation)
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Surfaces with a factor of safety below 1.000
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0.90.9

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

0.90.9

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

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

Force OrientationPile Shear Strength (kN)Failure ModeOut-Of-Plane Spacing (m)Force ApplicationTypeColorSupport Name

Parallel to surface240Shear1.5Active (Method A)Pile/Micro PileRetaining wall
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0.30.3

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

0.30.3

Force 
Orientation

Pile Shear Strength 
(kN)

Failure 
Mode

Out-Of-Plane Spacing 
(m)

Force 
Application

TypeColor
Support 
Name

Parallel to 
surface

240Shear1.5
Active (Method 

A)
Pile/Micro 

Pile
Retaining 

wall

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1Custom
Water 
Table328

Mohr-
Coulomb18

Engineered 
Fill

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

0.44None285
Mohr-

Coulomb18
Stiff ECBF 
(Ru=0.44)

1CustomWater 
Table

4020Mohr-
Coulomb

20Weak ECBF 
Rock
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Surfaces with a factor of safety below 1.300
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0.70.7

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

0.70.7

Force 
Orientation

Pile Shear 
Strength (kN)

Failure 
Mode

Out-Of-Plane 
Spacing (m)

Force 
Application

TypeColor
Support 
Name

Parallel to 
surface

240Shear1.5
Active 

(Method A)
Pile/

Micro Pile
Retaining 

wall

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

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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0.30.3

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

0.30.3

Force 
Orientation

Pile Shear Strength 
(kN)

Failure 
Mode

Out-Of-Plane Spacing 
(m)

Force 
Application

TypeColor
Support 
Name

Parallel to 
surface240Shear1.5

Active (Method 
A)

Pile/Micro 
Pile

Retaining 
wall

Ru 
Value

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial Name

1Custom
Water 
Table

328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None285
Mohr-

Coulomb
18

Stiff ECBF 
(Ru=0.44)

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

0.27None328
Mohr-

Coulomb
18

50% Sat. 
Engineered Fill 

(Ru=0.27)
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1.01.0

W

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

1.01.0

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1CustomWater 
Table328Mohr-

Coulomb18Engineered 
Fill

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1CustomWater 
Table

4020Mohr-
Coulomb

20Weak ECBF 
Rock
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0.30.3

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

0.30.3

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/
m3)

ColorMaterial 
Name

1CustomWater 
Table

328Mohr-
Coulomb

18Engineered 
Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None285
Mohr-

Coulomb18
Stiff ECBF 
(Ru=0.44)

1Custom
Water 
Table4020

Mohr-
Coulomb20

Weak ECBF 
Rock

Results
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Surfaces with a factor of safety below 1.300
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0.80.8

W

W
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 10.00 kN/m2

0.80.8

  0.19

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1CustomWater 
Table328Mohr-

Coulomb18Engineered 
Fill

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1CustomWater 
Table

4020Mohr-
Coulomb

20Weak ECBF 
Rock
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Surfaces with a factor of safety below 1.000
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0.50.5

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

0.50.5

Ru 
Value

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial Name

1Custom
Water 
Table

328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None285
Mohr-

Coulomb
18

Stiff ECBF 
(Ru=0.44)

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

0.27None328
Mohr-

Coulomb
18

50% Sat. 
Engineered Fill 

(Ru=0.27)
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1.31.3

W

W

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

1.31.3

Ru 
Value

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0None285
Mohr-

Coulomb
18Stiff ECBF

0None307
Mohr-

Coulomb
18Very Stiff ECBF

0None3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

0None4020
Mohr-

Coulomb
20Weak ECBF Rock

Results
GLE / Morgenstern-Price
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1.01.0

W

W

 10.00 kN/m2  10.00 kN/m2  10.00 kN/m2 1.01.0

Ru 
Value

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

0.44None307
Mohr-

Coulomb
18Very Stiff ECBF

0.44None307
Mohr-

Coulomb
18

Very Stiff ECBF 
(Ru=0.44)

0None3510
Mohr-

Coulomb
20Very Weak ECBF Rock

0None4020
Mohr-

Coulomb
20Weak ECBF Rock
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Surfaces with a factor of safety below 1.300
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0.70.7

W

W

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

0.70.7

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

0None328Mohr-Coulomb18Engineered Fill

0.44None285Mohr-Coulomb18Stiff ECBF

0None307Mohr-Coulomb18Very Stiff ECBF

0None3510Mohr-Coulomb20Very Weak ECBF Rock

0None4020Mohr-Coulomb20Weak ECBF Rock

  0.19
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0.90.9

W

W

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

0.90.9

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

0None328Mohr-Coulomb18Engineered Fill

0.44None285Mohr-Coulomb18Stiff ECBF (Ru=0.44)

0.44None307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very Stiff ECBF (Ru=0.44)

0None3510Mohr-Coulomb20Very Weak ECBF Rock

0None4020Mohr-Coulomb20Weak ECBF Rock

0.27None328Mohr-Coulomb18Engineered Fill (50% saturation)
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Surfaces with a factor of safety below 1.000
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1.61.6

W

W

 10.00 kN/m2  10.00 kN/m2  10.00 kN/m2 1.61.6

Ru Value
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb18Engineered Fill

0None285Mohr-
Coulomb

18Stiff ECBF

0None307
Mohr-

Coulomb18Very Stiff ECBF

0None3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

0None4020Mohr-
Coulomb

20Weak ECBF 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 

ReinforcementLinear215
Friction Angle 
& AdhesionNo

Active 
(Method A)GeosyntheticGeogrid

Parallel to 
surface

640Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

Wall
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1.51.5

W

W

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

1.51.5

Ru 
Value

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

0.44None307
Mohr-

Coulomb
18Very Stiff ECBF

0.44None307
Mohr-

Coulomb
18

Very Stiff ECBF 
(Ru=0.44)

0None3510
Mohr-

Coulomb
20Very Weak ECBF Rock

0None4020
Mohr-

Coulomb
20Weak ECBF 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 

ReinforcementLinear215
Friction Angle 
& AdhesionNo

Active 
(Method A)GeosyntheticGeogrid

Parallel to 
surface

640Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

Wall

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

8
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6
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4
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2
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Scenario Extreme (Worst Credible GW)Group Section S - Proposed GL &  remedials
Company Riley Consulants LtdDrawn By LKB
File Name Section S.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  10.00 kN/m2

1.01.0 Ru ValueWater Surface
Phi 
(°)

Cohesion 
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None285
Mohr-

Coulomb
18Stiff ECBF

0None307
Mohr-

Coulomb
18Very Stiff ECBF

0None3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

  0.19Connection 
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

640Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

Wall

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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Scenario Seismic (0.19g)Group Section S - Proposed GL &  remedials
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Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.11.1

W

W

 10.00 kN/m2  10.00 kN/m2  10.00 kN/m2
1.11.1

Ru 
Value

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

0.44None307
Mohr-

Coulomb
18Very Stiff ECBF

0.44None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru=0.44)

0None3510
Mohr-

Coulomb
20Very Weak ECBF Rock

0None4020
Mohr-

Coulomb
20Weak ECBF Rock

0.27None328
Mohr-

Coulomb
18

Engineered Fill (50% 
saturation)

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 

ReinforcementLinear215
Friction Angle 
& AdhesionNo

Active 
(Method A)GeosyntheticGeogrid

Parallel to 
surface

640Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

Wall

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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Project
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SLIDEINTERPRET 9.038



2.12.1

W

W

 10.00 kN/m2  10.00 kN/m2

2.12.1

Existing ground profile

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

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table285Mohr-
Coulomb

18Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock

20.00

Counterfort drains

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

20.00

8
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6
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Scenario Normal (Measured GW)Group Section T - Proposed GL & Remedials
Company Riley Consulants LtdDrawn By LKB
File Name Section T.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.451.45

W

W

 10.00 kN/m2  10.00 kN/m2

1.451.45

20.00

Counterfort drains

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

280Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

wall

Existing ground profile

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru = 0.44)

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

0.44None4020
Mohr-

Coulomb
20

Weak ECBF Rock (Ru = 
0.44)

0.44None3510
Mohr-

Coulomb
20

Very Weak EDBF Rock (Ru 
= 0.44)

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
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Scenario Extreme (Worst Credible GW)Group Section T - Proposed GL & Remedials
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Project
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SLIDEINTERPRET 9.038



1.21.2

W

W

 10.00 kN/m2  10.00 kN/m2

1.21.2

Existing ground profile

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

20.00

Counterfort drains

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

Existing ground profile

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

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table285Mohr-
Coulomb

18Stiff 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
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Scenario Seismic (0.19g)Group Section T - Proposed GL & Remedials
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File Name Section T.slmdDate  19/12/2025

Project
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SLIDEINTERPRET 9.038



1.41.4

W

W

 10.00 kN/m2  10.00 kN/m2

1.41.4

Existing ground profile

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

Ru ValueHu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

0.44None285Mohr-
Coulomb

18Stiff ECBF (Ru = 0.44)

1CustomWater Table285Mohr-
Coulomb18Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock

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

20.00

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

Counterfort drains
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Scenario Extreme (50% fill saturation)Group Section T - Proposed GL & Remedials
Company Riley Consulants LtdDrawn By LKB
File Name Section T.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.51.5
W

W

 10.00 kN/m2  10.00 kN/m2

1.51.5

Existing ground profile

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

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table285Mohr-
Coulomb

18Stiff 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 1.500
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1.01.0

W

W

 10.00 kN/m2  10.00 kN/m2

1.01.0

Existing ground profile

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

Ru ValueHu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328Mohr-
Coulomb

18Engineered Fill

0.44None285Mohr-
Coulomb18Stiff ECBF (Ru = 0.44)

1CustomWater Table285
Mohr-

Coulomb18Stiff ECBF

1CustomWater Table3510Mohr-
Coulomb

20Very Weak ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
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Scenario Extreme (Worst Credible GW)Group Section T - Proposed GL 
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1.01.0

W

W

 10.00 kN/m2  10.00 kN/m2

1.01.0

Existing ground profile

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

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table285Mohr-
Coulomb

18Stiff 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

  0.19
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Scenario Seismic (0.19g)Group Section T - Proposed GL 
Company Riley Consulants LtdDrawn By LKB
File Name Section T.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

1.01.0

Existing ground profile

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

Ru ValueHu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

0.44None285Mohr-
Coulomb

18Stiff ECBF (Ru = 0.44)

1CustomWater Table285Mohr-
Coulomb18Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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Scenario Extreme (50% fill saturation)Group Section T - Proposed GL 
Company Riley Consulants LtdDrawn By LKB
File Name Section T.slmdDate  19/12/2025

Project
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SLIDEINTERPRET 9.038



1.81.8

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/m21.81.8

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1Custom
Water 
Table328

Mohr-
Coulomb18

Engineered 
Fill

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

1Custom
Water 
Table307

Mohr-
Coulomb18

Very Stiff 
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

390Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
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Scenario Normal (Measured GW)Group Section U - Proposed GL & Remedials
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Project
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1.41.4
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
1.41.4

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

390Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1CustomWater 
Table328Mohr-

Coulomb18Engineered Fill

1Custom
Water 
Table307

Mohr-
Coulomb18Very Stiff ECBF

0.44None307Mohr-
Coulomb

18Very Stiff ECBF (Ru = 
0.44)

1CustomWater 
Table4020Mohr-

Coulomb20Weak ECBF Rock

0.44None285
Mohr-

Coulomb18Stiff ECBF (Ru = 0.44)

0.44None4020Mohr-
Coulomb

20Very Weak ECBF Rock 
(Ru = 0.44)

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

4.360

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

390Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1Custom
Water 
Table328

Mohr-
Coulomb18

Engineered 
Fill

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

1Custom
Water 
Table307

Mohr-
Coulomb18

Very Stiff 
ECBF

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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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/m21.31.3

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

390Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

1Custom
Water 
Table

328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

0.44None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru = 0.44)

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru = 0.44)

0.44None4020
Mohr-

Coulomb
20

Very Weak ECBF Rock (Ru 
= 0.44)

0.27None328
Mohr-

Coulomb
18

Engineered Fill (50% 
saturation)

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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21000 21020 21040 21060 21080 21100 21120 21140 21160

Scenario Extreme (50% fill saturation)Group Section U - Proposed GL & Remedials
Company Riley Consulants LtdDrawn By LKB
File Name Section U.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 12.00 kN/m2
 10.00 kN/m2  10.00 kN/m2 10.00 kN/m2

 10.00 kN/m2

1.31.3

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1Custom
Water 
Table328

Mohr-
Coulomb18

Engineered 
Fill

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

1Custom
Water 
Table307

Mohr-
Coulomb18

Very Stiff 
ECBF

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
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6
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4
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Scenario Normal (Measured GW)Group Section U - Proposed GL
Company Riley Consulants LtdDrawn By LKB
File Name Section U.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.80.8

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

0.80.8

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table285
Mohr-

Coulomb18Stiff ECBF

1CustomWater Table307Mohr-
Coulomb18Very Stiff ECBF

0.44None307Mohr-
Coulomb18Very Stiff ECBF (Ru = 0.44)

1CustomWater Table4020Mohr-
Coulomb20Weak ECBF Rock

0.44None285Mohr-
Coulomb

18Stiff ECBF (Ru = 0.44)

0.44None4020Mohr-
Coulomb

20Very Weak ECBF Rock (Ru = 
0.44)

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
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Scenario Extreme (Worst Credible GW)Group Section U - Proposed GL
Company Riley Consulants LtdDrawn By LKB
File Name Section U.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

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1Custom
Water 
Table328

Mohr-
Coulomb18

Engineered 
Fill

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

1Custom
Water 
Table307

Mohr-
Coulomb18

Very Stiff 
ECBF

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

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

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.80.8

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

0.80.8

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion  
(kPa)

Strength  
Type

Unit Weight (kN/
m3)

ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table285
Mohr-

Coulomb18Stiff ECBF

1CustomWater Table307
Mohr-

Coulomb18Very Stiff ECBF

0.44None307Mohr-
Coulomb

18Very Stiff ECBF (Ru = 0.44)

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru = 0.44)

0.44None4020
Mohr-

Coulomb20
Very Weak ECBF Rock (Ru = 

0.44)

0.27None328Mohr-
Coulomb

18Engineered Fill (50% 
saturation)

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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Scenario Extreme (50% fill saturation)Group Section U - Proposed GL
Company Riley Consulants LtdDrawn By LKB
File Name Section U.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.11.1

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
 12.00 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

1.11.1

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

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

20Constant40100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

640Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall

Parallel to 
surface

200Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
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0
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Scenario Normal (Measured GW)Group Section V - Proposed GL & remedials (R-L)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.60.6

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
 12.00 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

0.60.6

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

20Constant40100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

640Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall

Parallel to 
surface

200Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1CustomWater 
Table

328Mohr-
Coulomb

18Engineered 
Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None285
Mohr-

Coulomb18
Stiff ECBF 
(Ru=0.44)

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak 
ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
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Scenario Extreme (Worst Case GW) Group Section V - Proposed GL & remedials (R-L)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.01.0

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
 12.00 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

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

20Constant40100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

640Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall

Parallel to 
surface

200Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

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

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

  0.192
0

0
1

5
0

1
0

0
5

0
0

22000 22050 22100 22150 22200 22250 22300

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

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.60.6

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
 12.00 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

0.60.6

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

20Constant40100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

640Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall

Parallel to 
surface

200Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

0.27None328
Mohr-

Coulomb
18

50% Sat. 
Engineered Fill 

(Ru=0.27)

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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Scenario Extreme (50% Fill Saturation)Group Section V - Proposed GL & remedials (R-L)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.61.6

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
 12.00 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

1.61.6

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

20Constant40100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

640Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall

Parallel to 
surface

200Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

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

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
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Scenario Normal (Measured GW)Group Section V - Proposed GL & remedials (L-R)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.01.0

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
 12.00 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

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

20Constant40100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

640Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall

Parallel to 
surface

200Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1CustomWater 
Table

328Mohr-
Coulomb

18Engineered 
Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None285
Mohr-

Coulomb18
Stiff ECBF 
(Ru=0.44)

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak 
ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
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Scenario Extreme (Worst Case GW) Group Section V - Proposed GL & remedials (L-R)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.61.6

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
 12.00 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

1.61.6

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

20Constant40100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

640Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall

Parallel to 
surface

200Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

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

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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Scenario Seismic (0.19g)Group Section V - Proposed GL & remedials (L-R)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.01.0

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
 12.00 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

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

20Constant40100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

640Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall

Parallel to 
surface

200Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

wall

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

0.27None328
Mohr-

Coulomb
18

50% Sat. 
Engineered Fill 

(Ru=0.27)

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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Scenario Extreme (50% Fill Saturation)Group Section V - Proposed GL & remedials (L-R)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.70.7

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
 12.00 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

0.70.7

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

Results
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Surfaces with a factor of safety below 1.500
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Scenario Normal (Measured GW)Group Section V - Proposed GL (R-L)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.60.6

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
 12.00 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

0.60.6

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
ColorMaterial 

Name

1Custom
Water 
Table328

Mohr-
Coulomb18

Engineered 
Fill

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

0.44None285Mohr-
Coulomb18Stiff ECBF 

(Ru=0.44)

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak 
ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
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Scenario Extreme (Worst Case GW) Group Section V - Proposed GL (R-L)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.60.6

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
 12.00 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

0.60.6

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

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

  0.192
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Scenario Seismic (0.19g)Group Section V - Proposed GL (R-L)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui
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0.40.4

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
 12.00 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

0.40.4

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

0.27None328
Mohr-

Coulomb
18

50% Sat. 
Engineered Fill 

(Ru=0.27)

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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Scenario Extreme (50% Fill Saturation)Group Section V - Proposed GL (R-L)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038




