
 

  

Response (13)23  
Sketches SK190-193  
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Response (14)24  
Slope Stability Outputs   

Cross Section AD (left-to-right) 



1.141.14
W

W

1.141.14

HA21

HA156

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

Project

240065 - Russell Road, Wainui - Stage 2

SLIDEINTERPRET 9.029



0.700.70

W

W

0.700.70
HA21

HA156

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)

0.44None285Mohr-Coulomb18Stiff ECBF (Ru=0.44)

0.44None307Mohr-Coulomb18Very Stiff ECBF (Ru=0.44)

1CustomWater Table307Mohr-Coulomb18Very Stiff ECBF

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Existing ground profile
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Company Riley Consulants LtdDrawn By RS
File Name Section AD - June 2025.slmdDate 10/12/2024

Project

240065 - Russell Road, Wainui - Stage 2

SLIDEINTERPRET 9.029



0.860.86

W

W

0.860.86

HA21

HA156

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 Table307Mohr-Coulomb18Very Stiff ECBF

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Existing ground profile
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Project

240065 - Russell Road, Wainui - Stage 2

SLIDEINTERPRET 9.029



1.521.52

W

W

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

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

 10.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2

1.521.52

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

280Shear1.5Active 
(Method A)

Pile/Micro 
Pile

Palisade 
wall 1

20Constant20100Slope Face
Parallel to 

Reinforcement
Linear215

Friction 
Angle & 

Adhesion
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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Company Riley Consulants LtdDrawn By RS
File Name Section AD - June 2025.slmdDate 10/12/2024

Project

240065 - Russell Road, Wainui - Stage 2

SLIDEINTERPRET 9.029



1.401.40

W

W

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

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

 10.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2

1.401.40
HA21

HA156

9.000

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

280Shear1.5Active 
(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

Existing ground profile
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Project
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1.041.04

W

W

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

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

 10.00 kN/m2
 10.00 kN/m2

 10.00 kN/m2 10.00 kN/m2

1.041.04
HA21

HA156

20.0

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

280Shear1.5Active 
(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

Existing ground profile

Counterfort drains
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Response (15)25  
Slope Stability Outputs  

Pre-Development Contours 



1.291.29

7

7

W

W

1.291.29

Approx. Northern Boundary

HA121

TP05TP05

HA125HA125

Approx. 
Section M
Approx. 
Section M

HA121

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

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

1CustomWater Table328Mohr-Coulomb18Engineered Fill

1CustomWater Table223Mohr-Coulomb18Firm NA

1CustomWater Table255Mohr-Coulomb18Stiff NA

1CustomWater Table120Mohr-Coulomb18Weak Layer NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock
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Project
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SLIDEINTERPRET 9.029



0.910.91

7

7

W

W

0.910.91

Approx. Northern Boundary

HA121

TP05TP05

HA125HA125

Approx. 
Section M
Approx. 
Section M

HA121

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

Ru 
Value

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

1CustomWater Table328
Mohr-

Coulomb
18Engineered Fill

0.44None223
Mohr-

Coulomb
18Firm NA (Ru=0.44)

0.44None255
Mohr-

Coulomb
18Stiff NA (Ru=0.44)

1CustomWater Table120
Mohr-

Coulomb
18Weak Layer NA

1CustomWater Table255
Mohr-

Coulomb
20

Very Weak NA 
Rock

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

Proposed ground profile
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Project

240065 - Russell Road, Wainui - Stage 1
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7

7

W

W

Approx. Northern Boundary

HA121

TP05TP05

HA125HA125

Approx. 
Section M
Approx. 
Section M

HA121

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

HuHu Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

1CustomWater Table328Mohr-
Coulomb

18Engineered Fill

1CustomWater Table223
Mohr-

Coulomb
18Firm NA

1CustomWater Table255
Mohr-

Coulomb18Stiff NA

1CustomWater Table120Mohr-
Coulomb

18Weak Layer NA

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-
Coulomb

20Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

0.68

Proposed ground profile
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2.112.11

W

W

2.112.11
53B/55 Russell Road 
property boundary

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)Color

Material 
Name

1CustomWater 
Table

307Mohr-
Coulomb

18Very Stiff 
ECBF

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak 
ECBF Rock

1Custom
Water 
Table4020

Mohr-
Coulomb20

Weak ECBF 
Rock

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

Proposed ground profile
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Project

240065 - Russell Road, Wainui - Stage 1
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1.351.35

W

W

1.351.3553B/55 Russell Road 
property boundary

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

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

0.44None307
Mohr-

Coulomb
18

Very Stiff ECBF 
(Ru=0.44)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

TP08HA04

HA05

Proposed ground profile
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W

W

53B/55 Russell Road 
property boundary

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

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

1Custom
Water 
Table

307
Mohr-

Coulomb
18

Very Stiff 
ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak 
ECBF Rock

Proposed ground profile

HA05

HA04

TP08
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2.232.23

W

W

2.232.23

HA113

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

1CustomWater 
Table307Mohr-

Coulomb18Very Stiff 
ECBF

1CustomWater 
Table3510Mohr-

Coulomb20
Very 

Weak 
ECBF Rock

1CustomWater 
Table4020Mohr-

Coulomb20Weak 
ECBF Rock

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

Existing ground profile
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1.401.40

W

W

1.401.40

HA113

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight 

(kN/m3)
Color

Material 
Name

0.44None307
Mohr-

Coulomb
18

Very Stiff 
ECBF (Ru = 

0.44)

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

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

Existing ground profile
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1.311.31

W

W

1.311.31

HA113

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table

307
Mohr-

Coulomb
18

Very Stiff 
ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

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

Existing ground profile
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2.502.50

W

W

2.502.50

HA109

HA07

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial 
Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

307
Mohr-

Coulomb
18

Very Stiff 
ECBF

1Custom
Water 
Table3510

Mohr-
Coulomb20

Very Weak 
ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF

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

Proposed ground profile
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File Name Section F - Proposed GL.slmdDate 13/12/2024, 8:15:35 am

Project

240065 - Russell Road, Wainui - Stage 1

SLIDEINTERPRET 9.029



2.162.16

W

W2.162.16

HA109

HA07

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

0.44None285
Mohr-

Coulomb
18

Stiff ECBF 
(Ru=0.44)

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None307
Mohr-

Coulomb
18

Very Stiff ECBF 
(Ru=0.44)

1Custom
Water 
Table

307
Mohr-

Coulomb
18Very Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF

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

Proposed ground profile
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File Name Section F - Proposed GL.slmdDate 13/12/2024, 8:15:35 am

Project
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1.301.30

W

W

1.301.30

HA109

HA07

Ru 
Value

HuHu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial 
Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

307
Mohr-

Coulomb
18

Very Stiff 
ECBF

1Custom
Water 
Table3510

Mohr-
Coulomb20

Very Weak 
ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF

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

Proposed ground profile
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Project

240065 - Russell Road, Wainui - Stage 1
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1.341.34

1

1

W

W

1.341.34

15.781

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

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table255

Mohr-
Coulomb18Stiff NA

1Custom
Water 
Table

305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater 
Table

120Mohr-
Coulomb

19Weak NA Layer

1Custom
Water 
Table

255
Mohr-

Coulomb
20

Very Weak NA 
Rock

1CustomWater 
Table

305Mohr-
Coulomb

20Weak NA Rock

HA130

Proposed ground profile

Approx. site boundary
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Scenario Normal (Measured GW)Group Existing GL Section I
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1.241.24

2

2

W

W

1.241.24

15.781

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

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None255
Mohr-

Coulomb
18Stiff NA (Ru=0.44)

1CustomWater Table255
Mohr-

Coulomb
18Stiff NA

0.44None305
Mohr-

Coulomb
18

Very Stiff NA 
(Ru=0.44)

1CustomWater Table305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater Table120
Mohr-

Coulomb
19Weak NA Layer

1CustomWater Table255
Mohr-

Coulomb
20Very Weak NA Rock

1CustomWater Table305
Mohr-

Coulomb
20Weak NA Rock

Proposed ground profile

HA130

Approx. site boundary
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Project
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0.650.65

1

1

W

W

0.650.65

15.781

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

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1Custom
Water 
Table255

Mohr-
Coulomb18Stiff NA

1Custom
Water 
Table

305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater 
Table

120Mohr-
Coulomb

19Weak NA Layer

1Custom
Water 
Table

255
Mohr-

Coulomb
20

Very Weak NA 
Rock

1CustomWater 
Table

305Mohr-
Coulomb

20Weak NA Rock

Proposed ground profile

HA130

Approx. site boundary
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2.502.50

W

W

2.502.50

TP02

HA132

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)

ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

1CustomWater Table305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb
20

Very Weak NA 
Rock

1CustomWater Table285
Mohr-

Coulomb18Stiff ECBF

1CustomWater Table307
Mohr-

Coulomb
20Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

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

Existing ground profile
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1.811.81

W

W

1.811.81

TP02

HA132

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb
18Engineered Fill

0.44None305
Mohr-

Coulomb18Very Stiff NA (Ru=0.44)

1CustomWater Table305
Mohr-

Coulomb
18Very Stiff NA

1CustomWater Table255Mohr-
Coulomb

20Very Weak NA Rock

0.44None285
Mohr-

Coulomb18Stiff ECBF (Ru = 0.44)

0.44None307Mohr-
Coulomb

18Very Stiff ECBF (Ru=0.44)

1CustomWater Table307
Mohr-

Coulomb20Very Stiff ECBF

0.44None3510Mohr-
Coulomb

20Very Weak ECBF Rock 
(Ru=0.44)

1CustomWater Table3510
Mohr-

Coulomb20Very Weak ECBF Rock

1CustomWater Table4020
Mohr-

Coulomb
20Weak ECBF Rock

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

Existing ground profile
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Project
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1.441.44

W

W

1.441.44

TP02

HA132

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)Strength Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328Mohr-
Coulomb

18Engineered Fill

1CustomWater Table305
Mohr-

Coulomb18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb20Very Weak NA Rock

1CustomWater Table285Mohr-
Coulomb

18Stiff ECBF

1CustomWater Table307Mohr-
Coulomb20Very Stiff ECBF

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020Mohr-
Coulomb

20Weak ECBF Rock

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

Existing ground profile
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1.471.47

W

W
1.471.47

HA124HA124HA124

HA123

HA124

TP06

HA124

TP06

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion  
(kPa)

Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

0None328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table223
Mohr-

Coulomb18Firm NA

1CustomWater Table255Mohr-
Coulomb

18Stiff NA

1CustomWater Table305Mohr-
Coulomb

18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb
20Very Weak NA Rock

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock

Section A

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

Proposed ground profile
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0.980.98

W

W 0.980.98

HA124HA124HA124

HA123

HA124

TP06

HA124

TP06

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

0None328Mohr-Coulomb18Engineered Fill

0.44None252Mohr-Coulomb17Colluvium (Ru=0.44)

1CustomWater Table252Mohr-Coulomb17Colluvium

0.44None223Mohr-Coulomb18Firm NA (Ru=0.44)

1CustomWater Table223Mohr-Coulomb18Firm NA

1CustomWater Table255Mohr-Coulomb18Stiff NA

1CustomWater Table305Mohr-Coulomb18Very Stiff NA

1CustomWater Table255Mohr-Coulomb20Very Weak NA Rock

1CustomWater Table3510Mohr-Coulomb20Very Weak ECBF Rock

1CustomWater Table4020Mohr-Coulomb20Weak ECBF Rock

Section A

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

Proposed ground profile
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Project
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1.041.04

W

W

1.041.04

HA124HA124HA124

HA123

HA124

TP06

HA124

TP06

Ru 
ValueHu

Hu 
Type

Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight (kN/
m3)ColorMaterial Name

0None328
Mohr-

Coulomb18Engineered Fill

1CustomWater Table252
Mohr-

Coulomb17Colluvium

1CustomWater Table223
Mohr-

Coulomb18Firm NA

1CustomWater Table255
Mohr-

Coulomb18Stiff NA

1CustomWater Table305
Mohr-

Coulomb18Very Stiff NA

1CustomWater Table255
Mohr-

Coulomb20
Very Weak NA 

Rock

1CustomWater Table3510
Mohr-

Coulomb20
Very Weak ECBF 

Rock

1CustomWater Table4020
Mohr-

Coulomb20Weak ECBF Rock

Section A

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

Proposed ground profile
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1.661.66

W

W

1.661.66

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

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table265

Mohr-
Coulomb18

Firm 
ECBF

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak 
ECBF 
Rock

Proposed ground profile
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1.011.01

W

W

1.011.01

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

Ru 
Value

Hu
Hu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table

265
Mohr-

Coulomb
18Firm ECBF

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

0.44None285
Mohr-

Coulomb
18

Stiff ECBF 
(Ru=0.44)

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak ECBF 
Rock

Proposed ground profile
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1.131.13

W

W

1.131.13

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

Proposed ground profile

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit 
Weight (kN/

m3)
Color

Material 
Name

1Custom
Water 
Table

265
Mohr-

Coulomb
18

Firm 
ECBF

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

4020
Mohr-

Coulomb
20

Weak 
ECBF 
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W

W

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

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

Proposed ground profile
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1.241.24

W

W

1.241.24

Ru 
ValueHuHu 

Type
Water 
Surface

Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)ColorMaterial Name

0.44None285Mohr-
Coulomb18Stiff ECBF (Ru = 

0.44)

1CustomWater 
Table

285Mohr-
Coulomb

18Stiff ECBF

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak ECBF 
Rock

1Custom
Water 
Table4020

Mohr-
Coulomb20Weak ECBF Rock

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

Proposed ground profile
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W

W

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak ECBF 
Rock

1Custom
Water 
Table

4020
Mohr-

Coulomb
20Weak ECBF Rock

Proposed ground profile

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

0.96
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1.5181.518

W

W

1.5181.518

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium 
Dense ECBF

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

Proposed ground profile
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1.0011.001

W

W

1.0011.001

Ru 
Value

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

ColorMaterial Name

1Custom
Water 
Table285

Mohr-
Coulomb18Stiff ECBF

0.44None285Mohr-
Coulomb

18Stiff ECBF 
(Ru=0.44)

1CustomWater 
Table

3510Mohr-
Coulomb

20Very Weak 
ECBF Rock

1Custom
Water 
Table302

Mohr-
Coulomb18

Medium Dense 
ECBF

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

Proposed ground profile
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0.9890.989

W

W

0.9890.989

Hu
Hu 

Type
Water 

Surface
Phi 
(°)

Cohesion 
(kPa)

Strength 
Type

Unit Weight 
(kN/m3)

Color
Material 

Name

1Custom
Water 
Table

285
Mohr-

Coulomb
18Stiff ECBF

1Custom
Water 
Table

3510
Mohr-

Coulomb
20

Very Weak 
ECBF Rock

1Custom
Water 
Table

302
Mohr-

Coulomb
18

Medium 
Dense ECBF

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

Proposed ground profile
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1.5221.522

W

W

1.5221.522

Proposed ground profile

Results
GLE / Morgenstern-Price
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Sketches SK180-189 























 

 
 

Supplementary Response  
Updated Sketches SK141-142 

(Rev D) 



EXPECTED DIMENSIONS OF
RW13 NOW INCLUDED IN
CONCEPT DESIGN TABLES

INDICATIVE EXTENT OF
UNDERCUT BELOW REB07
AND REB08. ESTIMATED
APPROX. 12,000m3

UNDERCUT VOLUME

ASSUMED TEMPORARY BATTERS
CUT TO STABLE GRADIENTS
BETWEEN STAGES 1 AND 2

UNLIKELY THAT CONSISTENT
NEED FOR RETAINING REQUIRED
FOR FULL ALIGNMENT OF RW11

NORTHERN END OF
REB13 ALIGNMENT
REVISED, SPLIT INTO
TWO SECTIONS

UNLIKELY THAT CONSISTENT
NEED FOR RETAINING
REQUIRED FOR FULL
ALIGNMENT OF RW09

RECOMMENDED REB11
REVISED ALIGNMENT

REB0x1H DELETED. B2B-REB7
AND REB09 EXTENDED TO
ACCOMMODATE PROPOSED
CONTOURS

THIS SECTION OF RW10 COMPRISES A TWO
RETAINING WALLS FACE TO FACE (RETAINING
LAND TO THE NORTH AND SOUTH) ABOVE A
RECESSED PATH BETWEEN THE WALLS. BOTH
RETAINING WALLS CAN LIKELY USE RW10 DETAIL. TRW01 & RW04 DELETED. RW02

SHIFTED TO ACCOMMODATE
UPDATED PROPOSED CONTOURS.
REDUCED RW02 RETAINED HEIGHT
ALLOWS WALL CONSTRUCTION TO
CHANGE TO TIMBER.

SOIL NAIL DETAIL REPLACED
WITH TIMBER RETAINING
WALL. SN01 DELETED AND
REPLACED WITH NEW RW14.

10m SECTION OF RW01 WHERE LOCAL
RETAINED HEIGHTS UP TO 6m. RECOMMEND
MINOR ADJUSTMENTS TO PROPOSED
CONTOURS (i.e., BATTERING BACK
CONTOURS ABOVE WALL IN NORTHERLY
DIRECTION) TO REDUCE RETAINED HEIGHT.



2m HIGH SLOPE BETWEEN LOTS
LAID BACK AT 1V:2H. UNLIKELY TO
REQUIRE RETAINING FROM
GLOBAL STABILITY PERSPECTIVE

UNLIKELY THAT CONSISTENT NEED
FOR RETAINING REQUIRED FOR
NORTHERN SECTION OF TRW04

REB0x2B EXTENDED
FURTHER SOUTH-EAST
TO ACCOMMODATE
PROPOSED CONTOURS

UNLIKELY THAT CONSISTENT NEED
FOR RETAINING REQUIRED FOR
NORTHERN SECTION OF REB05

CANTILEVER RETAINING WALL
PROPOSED AT TOE OF INTERNAL
SLOPE BETWEEN LOTS TO ENABLE
BACKSLOPE ABOVE TO BE LAID
BACK TO 1V:3H GRADIENT

UNLIKELY THAT CONSISTENT
NEED FOR RETAINING
REQUIRED FOR FULL
ALIGNMENT OF RW05

UNLIKELY THAT CONSISTENT
NEED FOR RETAINING REQUIRED
FOR FULL ALIGNMENT OF RW07

REB0x1F EXTENDED
NORTH-WEST TO
ACCOMMODATE
PROPOSED
CONTOURS

CANTILEVER RETAINING WALL
PROPOSED TO SUPPORT LOCAL
LOT BOUNDARIES BUT NOT
SPECIFICALLY REQUIRED FOR
GLOBAL STABILITY ENHANCEMENT
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