
6.76.7

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

6.76.7

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 (L-R)
Company Riley Consulants LtdDrawn By LKB
File Name Section V.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



4.54.5

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
 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

4.54.5Hu
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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6.76.7

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

6.76.7

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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1.81.8

W

W

 10.00 kN/m2
 12.00 kN/m2

 10.00 kN/m2

 10.00 kN/m2

1.81.8

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table

328
Mohr-

Coulomb
18Engineered Fill

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1Custom
Water 
Table307

Mohr-
Coulomb18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium Dense 
Sand

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

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

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

Parallel to 
surface

600Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

wall 1

23Constant23100Slope FaceParallel to 
Reinforcement

Linear215
Friction 
Angle & NoActive 

(Method A)
GeosyntheticGeogrid
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1.31.3

W

W

 10.00 kN/m2
 12.00 kN/m2

 10.00 kN/m2

 10.00 kN/m2

1.31.3

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328Mohr-
Coulomb

18Engineered Fill

1CustomWater Table285Mohr-
Coulomb

18Stiff ECBF

1CustomWater Table3510Mohr-
Coulomb20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock

1CustomWater Table302
Mohr-

Coulomb18Medium Dense Sand

0.44None285Mohr-
Coulomb

18Stiff ECBF (Ru=0.44)

0.44None307Mohr-
Coulomb

18Very Stiff ECBF (Ru=0.44)

0.44None302Mohr-
Coulomb

18Medium Dense ECBF (Ru=0.44)

0.44None3510
Mohr-

Coulomb20
Very Weak ECBF Rock 

(Ru=0.44)

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

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

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

Parallel to 
surface

600Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

wall 1

23Constant23100Slope FaceParallel to 
Reinforcement

Linear215
Friction 
Angle & NoActive 

(Method A)
GeosyntheticGeogrid
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240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.31.3

W

W

 10.00 kN/m2
 12.00 kN/m2

 10.00 kN/m2

 10.00 kN/m2

1.31.3

7.000

5.000

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table

328
Mohr-

Coulomb
18Engineered Fill

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1Custom
Water 
Table307

Mohr-
Coulomb18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium Dense 
Sand

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

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

Parallel to 
surface

600Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

wall 1

23Constant23100Slope FaceParallel to 
Reinforcement

Linear215
Friction 
Angle & NoActive 

(Method A)
GeosyntheticGeogrid

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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1.01.0

W

W

 10.00 kN/m2
 12.00 kN/m2

 10.00 kN/m2

 10.00 kN/m2

1.01.0

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328Mohr-
Coulomb

18Engineered Fill

1CustomWater Table3510Mohr-
Coulomb

20Very Weak ECBF Rock

1CustomWater Table4020Mohr-
Coulomb20Weak ECBF Rock

1CustomWater Table302
Mohr-

Coulomb18Medium Dense Sand

0.44None285
Mohr-

Coulomb18Stiff ECBF (Ru=0.44)

0.44None307Mohr-
Coulomb

18Very Stiff ECBF (Ru=0.44)

0.44None302Mohr-
Coulomb

18Medium Dense ECBF (Ru=0.44)

0.27None328Mohr-
Coulomb

18Engineered Fill (50% 
saturation)

0.44None3510
Mohr-

Coulomb20
Very Weak ECBF Rock 

(Ru=0.44)

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

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

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

Parallel to 
surface

600Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

wall 1

23Constant23100Slope FaceParallel to 
Reinforcement

Linear215
Friction 
Angle & NoActive 

(Method A)
GeosyntheticGeogrid
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1.11.1
W

W

 10.00 kN/m2
 12.00 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)

ColorMaterial Name

1Custom
Water 
Table

328
Mohr-

Coulomb
18Engineered Fill

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1Custom
Water 
Table307

Mohr-
Coulomb18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium Dense 
Sand
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GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
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0.70.7

W

W

 10.00 kN/m2
 12.00 kN/m2

 10.00 kN/m2

 10.00 kN/m20.70.7

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

1CustomWater Table302Mohr-
Coulomb

18Medium Dense Sand

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

0.44None307
Mohr-

Coulomb
18Very Stiff ECBF (Ru=0.44)

0.44None302
Mohr-

Coulomb18
Medium Dense ECBF 

(Ru=0.44)

0.44None3510
Mohr-

Coulomb
20

Very Weak ECBF Rock 
(Ru=0.44)

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
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0.90.9W

W

 10.00 kN/m2
 12.00 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)

ColorMaterial Name

1Custom
Water 
Table

328
Mohr-

Coulomb
18Engineered Fill

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1Custom
Water 
Table307

Mohr-
Coulomb18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium Dense 
Sand

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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0.70.7W

W

 10.00 kN/m2
 12.00 kN/m2

 10.00 kN/m2

 10.00 kN/m2

0.70.7

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328Mohr-
Coulomb

18Engineered Fill

1CustomWater Table3510Mohr-
Coulomb

20Very Weak ECBF Rock

1CustomWater Table4020Mohr-
Coulomb20Weak ECBF Rock

1CustomWater Table302
Mohr-

Coulomb18Medium Dense Sand

0.44None285
Mohr-

Coulomb18Stiff ECBF (Ru=0.44)

0.44None307Mohr-
Coulomb

18Very Stiff ECBF (Ru=0.44)

0.44None302Mohr-
Coulomb

18Medium Dense ECBF (Ru=0.44)

0.27None328Mohr-
Coulomb

18Engineered Fill (50% 
saturation)

0.44None3510
Mohr-

Coulomb20
Very Weak ECBF Rock 

(Ru=0.44)
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GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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1.51.5
W

W

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

 12.00 kN/m2

 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

Connection 
Strength (kN/m)

Connection 
Strength Input

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

Parallel to 
surface

600Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
wall 1

23Constant23100Slope Face
Parallel to 

ReinforcementLinear215
Friction Angle 
& AdhesionNo

Active 
(Method A)GeosyntheticGeogrid

Parallel to 
surface

120Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Retaining 
Wall

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

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 Table307
Mohr-

Coulomb
18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

1
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1.41.4

W

W

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

 12.00 kN/m2

 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 1.300

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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

0.44None302Mohr-Coulomb18Medium Dense ECBF (Ru=0.44)

1CustomWater Table302Mohr-Coulomb18Medium Dense ECBF

0.44None285Mohr-Coulomb18Stiff ECBF (Ru=0.44)

1CustomWater Table285Mohr-Coulomb18Stiff ECBF

0.44None307Mohr-Coulomb20Very Stiff ECBF (Ru=0.44)

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru = 0.44)

Connection 
Strength (kN/m)

Connection 
Strength Input

Tensile Strength 
(kN/m)

Strip 
Coverage 

(%)
AnchorageForce OrientationForce 

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

Parallel to 
surface

600Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
wall 1

23Constant23100Slope Face
Parallel to 

ReinforcementLinear215
Friction Angle & 

AdhesionNo
Active 

(Method A)GeosyntheticGeogrid

Parallel to 
surface120Shear1.5

Active 
(Method A)

Pile/Micro 
Pile

Retaining 
Wall

Existing ground profile

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
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1.11.1

W

W

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

 12.00 kN/m2

 10.00 kN/m2 10.00 kN/m2

1.11.1

Existing ground profile

Connection 
Strength (kN/m)

Connection 
Strength Input

Tensile Strength 
(kN/m)

Strip 
Coverage 

(%)
AnchorageForce OrientationForce 

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

Parallel to 
surface

600Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
wall 1

23Constant23100Slope Face
Parallel to 

ReinforcementLinear215
Friction Angle & 

AdhesionNo
Active 

(Method A)GeosyntheticGeogrid

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 Table302
Mohr-

Coulomb
18Medium Dense ECBF

1CustomWater Table285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater Table307
Mohr-

Coulomb
18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

Existing ground profile

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 X - Proposed GL & remedials
Company Riley Consulants LtdDrawn By LKB
File Name Section X.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.21.2

W

W

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

 12.00 kN/m2

 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

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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

0.44None302Mohr-Coulomb18Medium Dense ECBF (Ru=0.44)

1CustomWater Table302Mohr-Coulomb18Medium Dense ECBF

0.44None285Mohr-Coulomb18Stiff ECBF (Ru=0.44)

1CustomWater Table285Mohr-Coulomb18Stiff ECBF

0.44None307Mohr-Coulomb20Very Stiff ECBF (Ru=0.44)

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru = 0.44)

0.27None328Mohr-Coulomb18Engineered Fill (50% saturated)

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

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

Parallel to 
surface

600Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 
wall 1

23Constant23100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface

120Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

Wall

1
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0
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0
0

5
0

0
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Scenario Extreme (50% fill saturation)Group Section X - Proposed GL & remedials
Company Riley Consulants LtdDrawn By LKB
File Name Section X.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



1.01.0

W

W

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

 12.00 kN/m2

 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 1.500

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

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

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.70.7

W

W

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

 12.00 kN/m2

 10.00 kN/m2 10.00 kN/m2

0.70.7

Existing 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

1Custom
Water 
Table

328
Mohr-

Coulomb
18Engineered Fill

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)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock
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Scenario Extreme (Worst Credible GW)Group Section X - Proposed GL
Company Riley Consulants LtdDrawn By LKB
File Name Section X.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.70.7

W

W

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

 12.00 kN/m2

 10.00 kN/m2 10.00 kN/m2

0.70.7

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)
ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table302
Mohr-

Coulomb
18Medium Dense ECBF

1CustomWater Table285
Mohr-

Coulomb
18Stiff ECBF

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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Scenario Seismic (0.19g)Group Section X - Proposed GL
Company Riley Consulants LtdDrawn By LKB
File Name Section X.slmdDate  19/12/2025
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0.60.6

W

W

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

 12.00 kN/m2

 10.00 kN/m2 10.00 kN/m2

0.60.6

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

0.44None302
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-

Coulomb20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

0.44None3510
Mohr-

Coulomb
20

Very Weak ECBF Rock (Ru = 
0.44)

0.27None328Mohr-
Coulomb

18Engineered Fill (50% 
saturated)
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Scenario Extreme (50% fill saturation)Group Section X - Proposed GL
Company Riley Consulants LtdDrawn By LKB
File Name Section X.slmdDate  19/12/2025

Project
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SLIDEINTERPRET 9.038



1.51.5

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 10.00 kN/m2

 10.00 kN/m2 12.00 kN/m2

 12.00 kN/m2

1.51.5

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

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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table302Mohr-Coulomb18Medium Dense ECBF

1CustomWater Table285Mohr-Coulomb18Stiff ECBF

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

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

100Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Retaining 
Wall

Existing ground level
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Scenario Normal (Measured GW)Group  Section Y - Proposed GL & Remedials
Company Riley Consulants LtdDrawn By LKB
File Name Section Y.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 10.00 kN/m2

 10.00 kN/m2 12.00 kN/m2

 12.00 kN/m2

1.11.1

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 Table328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

0.44None285
Mohr-

Coulomb18Stiff ECBF (Ru=0.44)

0.44None302
Mohr-

Coulomb
18Medium Dense ECBF (Ru=0.44)

Connection 
Strength (kN/

m)

Connection 
Strength Input

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

100Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

Wall

Existing 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 Table328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

0.44None285
Mohr-

Coulomb18Stiff ECBF (Ru=0.44)

0.44None302
Mohr-

Coulomb
18Medium Dense ECBF (Ru=0.44)
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Scenario Extreme (Worst Case GW)Group  Section Y - Proposed GL & Remedials
Company Riley Consulants LtdDrawn By LKB
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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 10.00 kN/m2 10.00 kN/m2

 10.00 kN/m2 12.00 kN/m2

 12.00 kN/m2

1.21.2

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

Existing ground level

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table328

Mohr-
Coulomb18Engineered Fill

1Custom
Water 
Table302

Mohr-
Coulomb18

Medium Dense 
ECBF

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak ECBF 
Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

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

100Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Retaining 
Wall

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
 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 12.00 kN/m2

 12.00 kN/m2

1.11.1

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

Connection 
Strength 
(kN/m)

Connection 
Strength 

Input

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

100Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Retaining 
Wall

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

1Custom
Water 
Table

328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak ECBF 
Rock

1Custom
Water 
Table4020

Mohr-
Coulomb20Weak ECBF Rock

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

0.44None302
Mohr-

Coulomb
18

Medium Dense 
ECBF (Ru=0.44)

0.27None328
Mohr-

Coulomb
18

50% Sat. 
Engineered Fill 

(Ru=0.27)

0.44None3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock (Ru=0.44)

Existing ground level
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Scenario Extreme (50% Fill Saturation)Group  Section Y - Proposed GL & Remedials
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File Name Section Y.slmdDate  19/12/2025
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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 10.00 kN/m2

 10.00 kN/m2 12.00 kN/m2

 12.00 kN/m2

0.70.7

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

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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table302Mohr-Coulomb18Medium Dense ECBF

1CustomWater Table285Mohr-Coulomb18Stiff ECBF

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Existing ground level
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Company Riley Consulants LtdDrawn By LKB
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0.20.2

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 10.00 kN/m2

 10.00 kN/m2 12.00 kN/m2

 12.00 kN/m2

0.20.2

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

1Custom
Water 
Table

328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

0.44None302
Mohr-

Coulomb
18

Medium Dense ECBF 
(Ru=0.44)

0.44None3510
Mohr-

Coulomb
20

Very Weak ECBF Rock 
(Ru=0.44)

Existing ground level

1
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2
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Scenario Extreme (Worst Case GW)Group Section Y - Proposed GL
Company Riley Consulants LtdDrawn By LKB
File Name Section Y.slmdDate  19/12/2025
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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 10.00 kN/m2

 10.00 kN/m2 12.00 kN/m2

 12.00 kN/m2

0.60.6

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

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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table302Mohr-Coulomb18Medium Dense ECBF

1CustomWater Table285Mohr-Coulomb18Stiff ECBF

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Existing ground level
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Scenario Seismic (0.19g)Group Section Y - Proposed GL
Company Riley Consulants LtdDrawn By LKB
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0.20.2

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 10.00 kN/m2

 10.00 kN/m2 12.00 kN/m2

 12.00 kN/m2

0.20.2

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

1CustomWater Table285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

0.44None302
Mohr-

Coulomb
18

Medium Dense ECBF 
(Ru=0.44)

0.27None328
Mohr-

Coulomb
18

50% Sat. Engineered Fill 
(Ru=0.27)

0.44None3510
Mohr-

Coulomb
20

Very Weak ECBF Rock 
(Ru=0.44)
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Scenario Extreme (50% Fill Saturation)Group Section Y - Proposed GL
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File Name Section Y.slmdDate  19/12/2025

Project

240065 - Russell Road, Waunui

SLIDEINTERPRET 9.038



0.80.8

W

W0.80.8

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

1Custom
Water 
Table

252
Mohr-

Coulomb
17Colluvium

1Custom
Water 
Table

285
Mohr-

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

1Custom
Water 
Table

302
Mohr-

Coulomb
18

M edium Dense 
ECBF

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

TypeColorSupport 
Name

Parallel to 
surface250Shear1.5

Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall1
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Scenario Normal (Measured GW)Group Section Z - Proposed GL & remedials
Company Riley Consulants LtdDrawn By LKB
File Name Section Z.slmdDate  19/12/2025

Project
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0.50.5W

W

0.50.5

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

1CustomWater Table285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater Table307
Mohr-

Coulomb
18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock

1CustomWater Table302
Mohr-

Coulomb
18M edium Dense ECBF

0.44None252
Mohr-

Coulomb
17Colluvium (Ru=0.44)

0.44None285Mohr-
Coulomb

18Stiff ECBF (Ru=0.44)

0.44None307
Mohr-

Coulomb
18

Very Stiff ECBF 
(Ru=0.44)

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 
Application
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Project
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W

0.70.7

HuHu Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater Table307
Mohr-

Coulomb
18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock

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

Force 
Orientation

Pile Shear Strength 
(kN)

Failure 
Mode

Out-Of-Plane Spacing 
(m)

Force 
Application

TypeColorSupport 
Name

Parallel to 
surface250Shear1.5

Active 
(Method A)

Pile/Micro 
Pile

Palisade 
Wall
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1.01.0
W

W

1.01.0

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table252Mohr-
Coulomb17Colluvium

1CustomWater Table285Mohr-
Coulomb

18Stiff ECBF

1CustomWater Table307Mohr-
Coulomb

18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020Mohr-
Coulomb20Weak ECBF Rock

1CustomWater Table302Mohr-
Coulomb18M edium Dense 

ECBF

Results
GLE / Morgenstern-Price
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Scenario Normal (Measured GW)Group Section Z - Proposed GL
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File Name Section Z.slmdDate  19/12/2025

Project
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Ru 
Value

Hu
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Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

1CustomWater Table285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater Table307
Mohr-

Coulomb18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

1CustomWater Table302Mohr-
Coulomb

18M edium Dense ECBF

0.44None252
Mohr-

Coulomb
17Colluvium (Ru=0.44)

0.44None285
Mohr-

Coulomb
18Stiff ECBF (Ru=0.44)

0.44None307Mohr-
Coulomb

18Very Stiff ECBF 
(Ru=0.44)

Results
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Every available surface
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Project
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HuHu Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table285
Mohr-

Coulomb
18Stiff ECBF

1CustomWater Table307
Mohr-

Coulomb
18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock

1CustomWater Table302
Mohr-

Coulomb
18

M edium Dense 
ECBF

Results
GLE / Morgenstern-Price
Every available surface
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Company Riley Consulants LtdDrawn By RS
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1.791.79
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1.791.79

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

Proposed ground level

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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File Name Section AB.slmdDate 10/12/2024
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1.071.07
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Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Proposed ground levelProposed ground level

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

Ru 
Value
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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 
Table3510

Mohr-
Coulomb20

Very Weak 
ECBF Rock

0.44None285
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(Ru=0.44)
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Company Riley Consulants LtdDrawn By RS
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Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Proposed ground level
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Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
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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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Surfaces with a factor of safety below 1.500

Approx. Western Site Boundary
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Surfaces with a factor of safety below 1.300

Approx. Western Site Boundary

1
4

0
1

2
0

1
0

0
8

0
6

0
4

0

29040 29060 29080 29100 29120 29140 29160 29180 29200

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

Project

240065 - Russell Road, Wainui - Stage 2

SLIDEINTERPRET 9.028



1.2271.227

W

W

1.2271.227Proposed ground level

Results
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Surfaces with a factor of safety below 1.000
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Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500

The cut profile to the east 
will require retaining solutions 
between lots and roads. 
This is to be addressed during
detailed design. 
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Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

The cut profile to the east 
will require retaining solutions 
between lots and roads. 
This is to be addressed during
detailed design. 
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GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000

Approx. Western Site Boundary

The cut profile to the east 
will require retaining solutions 
between lots and roads. 
This is to be addressed during
detailed design. 

  0.19

1
4

0
1

2
0

1
0

0
8

0
6

0
4

0

29040 29060 29080 29100 29120 29140 29160 29180 29200

Scenario Seismic (0.19g)Group Section AC - Proposed GL, Remedials, Loads
Company Riley Consulants LtdDrawn By RS
File Name Section AC.slmdDate 10/12/2024

Project

240065 - Russell Road, Wainui - Stage 2

SLIDEINTERPRET 9.028



1.1311.131
W

W

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

1.1311.131

1
4

0
1

2
0

1
0

0
8

0
6

0
4

0

29040 29060 29080 29100 29120 29140 29160 29180 29200

Scenario Normal (Measured GW)Group Section AC - Proposed GL
Company Riley Consulants LtdDrawn By RS
File Name Section AC.slmdDate 10/12/2024

Project

240065 - Russell Road, Wainui - Stage 2

SLIDEINTERPRET 9.028



0.7230.723
W

W

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

0.7230.723

1
4

0
1

2
0

1
0

0
8

0
6

0
4

0

29040 29060 29080 29100 29120 29140 29160 29180 29200

Scenario Extreme (Worst Credible GW)Group Section AC - Proposed GL
Company Riley Consulants LtdDrawn By RS
File Name Section AC.slmdDate 10/12/2024

Project

240065 - Russell Road, Wainui - Stage 2

SLIDEINTERPRET 9.028



0.8270.827

W

W

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

0.8270.827

  0.19

1
4

0
1

2
0

1
0

0
8

0
6

0
4

0

29040 29060 29080 29100 29120 29140 29160 29180 29200

Scenario Seismic (0.19g)Group Section AC - Proposed GL
Company Riley Consulants LtdDrawn By RS
File Name Section AC.slmdDate 10/12/2024

Project

240065 - Russell Road, Wainui - Stage 2

SLIDEINTERPRET 9.028



1.521.52

W

W

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

 10.00 kN/m2
 12.00 kN/m2

1.521.52

Connection 
Strength (kN/

m)

Connection 
Strength 

Input

Tensile 
Strength 
(kN/m)

Strip 
Coverage 

(%)
Anchorage

Force 
Orientation
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Pile Shear 
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Failure 
Mode

Shear 
Strength 
Model

Friction 
Angle 

(°)

Adhesion 
(kPa)

Input Type
Material 

Dependent

Out-Of-
Plane 

Spacing (m)

Force 
Application

TypeColor
Support 

Name

Parallel to 
surface

480Shear1.5
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(Method A)
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wall 1

20Constant20100Slope Face
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Reinforcement
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Friction 
Angle & 
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No

Active 
(Method A)

GeosyntheticGeogrid

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

Existing ground profile

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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table302Mohr-Coulomb18Medium Dense ECBF

1CustomWater Table285Mohr-Coulomb18Stiff ECBF

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

Connection 
Strength (kN/
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Connection 
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Coverage 
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Orientation
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Pile Shear 
Strength 
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Failure 
Mode

Shear 
Strength 
Model

Friction 
Angle 

(°)

Adhesion 
(kPa)

Input Type
Material 

Dependent

Out-Of-
Plane 

Spacing (m)

Force 
Application

TypeColor
Support 

Name

Parallel to 
surface

480Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

wall 1

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

0.44None302Mohr-Coulomb18Medium Dense ECBF (Ru=0.44)

1CustomWater Table302Mohr-Coulomb18Medium Dense ECBF

0.44None285Mohr-Coulomb18Stiff ECBF (Ru=0.44)

1CustomWater Table285Mohr-Coulomb18Stiff ECBF

0.44None307Mohr-Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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Surfaces with a factor of safety below 1.000

Connection 
Strength (kN/

m)

Connection 
Strength 

Input

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

Parallel to 
surface

480Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Palisade 

wall 1

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
No

Active 
(Method A)

GeosyntheticGeogrid

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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table302Mohr-Coulomb18Medium Dense ECBF

1CustomWater Table285Mohr-Coulomb18Stiff ECBF

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328Mohr-
Coulomb

18Engineered Fill

1CustomWater Table307
Mohr-

Coulomb18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock
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GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
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Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very stiff ECBF (Ru = 0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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 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
 12.00 kN/m2  12.00 kN/m2

0.9180.918

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328Mohr-
Coulomb

18Engineered Fill

1CustomWater Table307
Mohr-

Coulomb18Very 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
0.918

Existing ground profile
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0.2950.295

W

W

 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
 12.00 kN/m2  12.00 kN/m2

0.2950.295

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

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

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very stiff ECBF (Ru = 0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
0.295

Existing ground profile
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1.531.53

W

W

 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
 12.00 kN/m2  12.00 kN/m2

1.531.53

Hu
Hu 

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

1CustomWater 
Table3510Mohr-

Coulomb20Very Weak 
ECBF Rock

1Custom
Water 
Table4020

Mohr-
Coulomb20

Weak ECBF 
Rock

Connection 
Strength (kN/m)

Connection 
Strength Input

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

Parallel to 
surface

640Shear1Active 
(Method A)

Pile/Micro 
Pile

310UC137 
Shear Piles

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction Angle 
& Adhesion

No
Active 

(Method A)
GeosyntheticGeogrid

Parallel to 
surface

280Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Retaining 
Wall 1

Parallel to 
surface

100Shear1.5
Active 

(Method A)
Pile/Micro 

Pile
Retaining 

Wall 2

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
1.53
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1.391.39

W

W

 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
 12.00 kN/m2  12.00 kN/m2

1.391.39

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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very stiff ECBF (Ru = 0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Connection 
Strength (kN/m)

Connection 
Strength Input

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

Parallel to 
surface640Shear1Active 

(Method A)
Pile/Micro 

Pile
310UC137 
Shear Piles

20Constant20100Slope FaceParallel to 
Reinforcement

Linear215Friction Angle 
& Adhesion

NoActive 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface280Shear1.5Active 

(Method A)
Pile/Micro 

Pile
Retaining 

Wall 1
Parallel to 

surface
100Shear1.5Active 

(Method A)
Pile/Micro 

Pile
Retaining 

Wall 2

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300
1.39
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1.0751.075

W

W

 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
 12.00 kN/m2  12.00 kN/m2

1.0751.075

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328Mohr-
Coulomb

18Engineered Fill

1CustomWater Table307
Mohr-

Coulomb18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock

Connection 
Strength (kN/m)

Connection 
Strength Input

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

Parallel to 
surface640Shear1Active 

(Method A)
Pile/Micro 

Pile
310UC137 
Shear Piles

20Constant20100Slope FaceParallel to 
Reinforcement

Linear215Friction Angle 
& Adhesion

NoActive 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface280Shear1.5Active 

(Method A)
Pile/Micro 

Pile
Retaining 

Wall 1
Parallel to 

surface
100Shear1.5Active 

(Method A)
Pile/Micro 

Pile
Retaining 

Wall 2

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
1.075

Existing ground profile

  0.19

1
0

0
7

5
5

0
2

5
0

-2
5

0 20 40 60 80 100 120 140 160 180 200 220

Scenario Seismic (0.19g)Group Proposed GL - Section AE - Remedials & erosion
Company Riley Consulants LtdDrawn By RS
File Name Section AE (AB).slmdDate 3/11/2025

Project

240065 - Russell Road, Wainui

SLIDEINTERPRET 9.028



1.381.38

W

W

 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
 12.00 kN/m2  12.00 kN/m2

1.381.38

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

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

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very stiff ECBF (Ru = 0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Connection 
Strength (kN/m)

Connection 
Strength Input

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

Parallel to 
surface640Shear1Active 

(Method A)
Pile/Micro 

Pile
310UC137 
Shear Piles

20Constant20100Slope FaceParallel to 
Reinforcement

Linear215Friction Angle 
& Adhesion

NoActive 
(Method A)

GeosyntheticGeogrid

Parallel to 
surface280Shear1.5Active 

(Method A)
Pile/Micro 

Pile
Retaining 

Wall 1
Parallel to 

surface
100Shear1.5Active 

(Method A)
Pile/Micro 

Pile
Retaining 

Wall 2

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
1.38
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1.491.49

W

W

 12.00 kN/m2
 12.00 kN/m2

 10.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2

1.491.49
Hu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

1CustomWater 
Table

328Mohr-
Coulomb

18Engineered 
Fill

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
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0.920.92

W

W

 12.00 kN/m2
 12.00 kN/m2

 10.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2

0.920.92

10.15

5.96

11.69

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)ColorMaterial  Name

1CustomWater 
Table328Mohr-

Coulomb18Engineered Fill

0.44None307
Mohr-

Coulomb18
Very Stiff ECBF 

(Ru=0.44)

1CustomWater 
Table

307Mohr-
Coulomb

18Very Stiff ECBF

1CustomWater 
Table3510Mohr-

Coulomb20Very Weak ECBF 
Rock

1CustomWater 
Table

4020Mohr-
Coulomb

20Weak ECBF Rock
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0.820.82
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 10.00 kN/m2

0.820.82

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

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
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Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion  
(kPa)

Strength  TypeUnit Weight (kN/
m3)

ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table285
Mohr-

Coulomb18Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20Very Weak ECBF Rock

1CustomWater Table302Mohr-
Coulomb

20Medium Dense ECBF
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0.390.39
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0.390.39

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial  Name

1CustomWater Table328Mohr-
Coulomb18Engineered Fill

1CustomWater Table285
Mohr-

Coulomb18Stiff ECBF

1CustomWater Table3510Mohr-
Coulomb20Very Weak ECBF Rock

1CustomWater Table302Mohr-
Coulomb20Medium Dense ECBF

0.44None302Mohr-
Coulomb

20Medium Dense ECBF 
(Ru=0.44)
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Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table222
Mohr-

Coulomb17Gully mullock

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table305
Mohr-

Coulomb18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

1CustomWater Table307
Mohr-

Coulomb18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock
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Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table222Mohr-Coulomb17Gully mullock

0.44None222Mohr-Coulomb17Gully mullock (Ru=0.44)

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table305Mohr-Coulomb18Very Stiff NA

0.44None305Mohr-Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table222
Mohr-

Coulomb17Gully mullock

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table305
Mohr-

Coulomb18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

1CustomWater Table307
Mohr-

Coulomb18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock
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Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

0.27None328Mohr-Coulomb18Engineered fill (50% saturation) (Ru=0.27)

1CustomWater Table222Mohr-Coulomb17Gully mullock

0.44None222Mohr-Coulomb17Gully mullock (Ru=0.44)

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table305Mohr-Coulomb18Very Stiff NA

0.44None305Mohr-Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Results
GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.000
0.75

1
2

5
1

0
0

7
5

5
0

2
5

0

-20 0 20 40 60 80 100 120 140 160 180 200 220

Scenario Extreme (50% saturated fill)Group Proposed GL Section AI (L-R)
Company Riley Consulants LtdDrawn By ADT
File Name Section AI (AB).slmdDate 16/12/2025

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.028



0.640.64

W
W

 12.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2
 12.00 kN/m2

 10.00 kN/m2

0.640.64

Hu
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Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table222
Mohr-

Coulomb17Gully mullock

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table305
Mohr-

Coulomb18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

1CustomWater Table307
Mohr-

Coulomb18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock

Connection 
Strength 
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Connection 
Strength 
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Tensile 
Strength 
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Strip 
Coverage 
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Force 
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Pile Shear 
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Failure 
Mode

Shear 
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Friction 
Angle 

(°)

Adhesion 
(kPa)Input TypeMaterial 

Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
ApplicationTypeColorSupport 

Name

20Constant20100Slope FaceParallel to 
ReinforcementLinear215

Friction 
Angle & 

Adhesion
NoActive 

(Method A)GeosyntheticGeogrid

Parallel to 
surface240Shear1Active 

(Method A)
Pile/Micro 

Pile
Shear 
Piles
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0.600.60

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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table222Mohr-Coulomb17Gully mullock

0.44None222Mohr-Coulomb17Gully mullock (Ru=0.44)

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table305Mohr-Coulomb18Very Stiff NA

0.44None305Mohr-Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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Connection 
Strength 

Input

Tensile 
Strength 
(kN/m)

Strip 
Coverage 

(%)
AnchorageForce 

Orientation
Force 

Orientation

Pile Shear 
Strength 

(kN)

Failure 
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Shear 
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Friction 
Angle 
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(kPa)Input TypeMaterial 

Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
ApplicationTypeColorSupport 

Name

20Constant20100Slope FaceParallel to 
ReinforcementLinear215

Friction 
Angle & 

Adhesion
NoActive 

(Method A)GeosyntheticGeogrid

Parallel to 
surface240Shear1Active 
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Pile/Micro 
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Water 
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(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table222
Mohr-

Coulomb17Gully mullock

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table305
Mohr-

Coulomb18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

1CustomWater Table307
Mohr-

Coulomb18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock
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Force 
ApplicationTypeColorSupport 
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20Constant20100Slope FaceParallel to 
Reinforcement

Linear215
Friction 
Angle & 

Adhesion
NoActive 

(Method A)
GeosyntheticGeogrid

Parallel to 
surface240Shear1Active 
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Pile/Micro 
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Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

0.27None328Mohr-Coulomb18Engineered fill (50% saturation) (Ru=0.27)

1CustomWater Table222Mohr-Coulomb17Gully mullock

0.44None222Mohr-Coulomb17Gully mullock (Ru=0.44)

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table305Mohr-Coulomb18Very Stiff NA

0.44None305Mohr-Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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Model

Friction 
Angle 

(°)

Adhesion 
(kPa)Input TypeMaterial 

Dependent

Out-Of-
Plane 

Spacing 
(m)

Force 
ApplicationTypeColorSupport 

Name

20Constant20100Slope FaceParallel to 
ReinforcementLinear215

Friction 
Angle & 

Adhesion
NoActive 

(Method A)GeosyntheticGeogrid

Parallel to 
surface240Shear1Active 

(Method A)
Pile/Micro 

Pile
Shear 
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Hu
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Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table222
Mohr-

Coulomb17Gully mullock

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table305
Mohr-

Coulomb18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

1CustomWater Table307
Mohr-

Coulomb18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock
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0.620.62
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Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table222Mohr-Coulomb17Gully mullock

0.44None222Mohr-Coulomb17Gully mullock (Ru=0.44)

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table305Mohr-Coulomb18Very Stiff NA

0.44None305Mohr-Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table222
Mohr-

Coulomb17Gully mullock

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table305
Mohr-

Coulomb18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

1CustomWater Table307
Mohr-

Coulomb18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock
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0.620.62
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 10.00 kN/m2
 12.00 kN/m2

 10.00 kN/m2

0.620.62

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

0.27None328Mohr-Coulomb18Engineered fill (50% saturation) (Ru=0.27)

1CustomWater Table222Mohr-Coulomb17Gully mullock

0.44None222Mohr-Coulomb17Gully mullock (Ru=0.44)

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table305Mohr-Coulomb18Very Stiff NA

0.44None305Mohr-Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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0.640.64
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Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table222
Mohr-

Coulomb17Gully mullock

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table305
Mohr-

Coulomb18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

1CustomWater Table307
Mohr-

Coulomb18Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock
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Failure 
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Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table222Mohr-Coulomb17Gully mullock

0.44None222Mohr-Coulomb17Gully mullock (Ru=0.44)

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table305Mohr-Coulomb18Very Stiff NA

0.44None305Mohr-Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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Ru ValueHuHu TypeWater SurfacePhi (°)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

1CustomWater Table328Mohr-Coulomb18Engineered Fill

0.27None328Mohr-Coulomb18Engineered fill (50% saturation) (Ru=0.27)

1CustomWater Table222Mohr-Coulomb17Gully mullock

0.44None222Mohr-Coulomb17Gully mullock (Ru=0.44)

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table305Mohr-Coulomb18Very Stiff NA

0.44None305Mohr-Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

0.44None307Mohr-Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

0.44None3510Mohr-Coulomb20Very Weak ECBF Rock (Ru=0.44)

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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Project: 240065 Vineway Russell Road

Prepared by: LKB
Checked by: JLB

Key:
Analysis not required

Note: Values are the calculated minimum FoS for each cross-section. Surfaces have been filtered for each scenario up to the target FoS.

Long Term Elevated Seismic Long Term Elevated Seismic
50% Fill 

Saturation Long Term Elevated Seismic
50% Fill 

Saturation
A 1.29 0.91 0.68 1.06 <1 <1 <1 1.29 <1 <1 <1
B 1.35 1.07 <1 <1 <1 <1 <1 1.01 <1 <1 <1
C 1.33 <1 1.05 <1 1.84 1.44 1.4 1.39
D 2.23 1.4 1.31 1.51 1.1 1.15 1.07 >2 1.47 1.36 1.25

E (L-R) <1 <1 <1 <1 <1 <1 <1 <1
E (R-L) 1.54 1 1.01 <1 1.69 1.44 1.12 1.23

F 1.3 1 <1 <1 1.33 1.18 1 1.18
G >2 >2 >2 >2
H 2.5 1.81 1.44 1.07 <1 <1 <1 1.61 1.49 1.13 1.35
I 1.34 1.24 0.65 1.37 1.23 <1 1.22 1.61 1.35 <1 1.35

J (L-R) <1 <1 <1 <1 1.79 1.79 1.43 1.49
J (R-L) <1 <1 <1 <1 1.87 1.89 1.48 1.48

K <1 <1 <1 <1 <1 <1 <1 <1
L 1.37 <1 1.15 <1 1.15 <1 <1 <1
M 1.47 0.98 1.04 1.18 <1 <1 <1 1.54 <1 <1 <1
N <1 <1 <1 <1 1.91 1.34 1.25 1.34
O <1 <1 <1 <1 >2 1.3 1.53 1.34
P 1.26 <1 <1 <1 1.53 1.3 1 1.26

AE 1.14 <1 <1 <1 1.53 1.39 1.08 1.37
AG <1 <1 <1 <1 1.5 <1 <1 <1
Q 1.15 <1 <1 <1 1.89 1.4 1.3 1.1
R 1.66 1.01 1.13 <1 <1 <1 <1 <1 <1 <1 <1
S 1.3 1 0.74 0.87 1.55 1.48 1.04 1.11
T 1.62 1.24 0.96 1.54 1.04 1.04 1 2.07 1.45 1.17 1.43
U 1.31 <1 <1 <1 1.75 1.42 1.31 1.32

V (L-R) 1.52 1 0.99 <1 <1 <1 <1 1.14 <1 <1 <1
V (R-L) 1.52 0.99 1.01 >2 >2 >2 >2 1.6 <1 1.6 <1

W 1.13 <1 <1 <1 1.83 1.33 1.26 1
X 1.82 1.06 1.19 <1 <1 <1 <1 1.54 1.39 1.1 1.21
Y 2.31 1.39 1.35 <1 <1 <1 <1 1.47 1.11 1.22 1.11
Z <1 <1 <1 - <1 <1 <1 -

AA <1 <1 <1 <1 <1 <1 <1 <1
AB 1.79 1.07 1.03 <1 <1 <1 <1 1.5 1 1.16 1

St
ag

e 
1

St
ag

e 
2

Scenario

Section

Slope Stability Summary of Results

 Current GL Proposed GL Proposed GL with Remedials



AC 2.18 1.44 1.23 1.13 <1 <1 - 1.56 1.43 1 -
AD (L-R) 1.13 <1 <1 <1 1.53 1.52 1.14 1.25
AD (R-L) 1.28 <1 1.23 <1 1.97 1.37 1.32 1.37

AF <1 <1 <1 <1 <1 <1 <1 <1
AH <1 <1 <1 <1 <1 <1 <1 <1

AI (L-R) <1 <1 <1 <1 <1 <1 <1 <1
AI (R-L) <1 <1 <1 <1 <1 <1 <1 <1

Note:         All results from models with remedials meet the FoS requirements for areas within and directly under development areas
Results given above under the required FoS are outside the development area




