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1. Existing ground surface taken from
drone survey provided by McKenzie & Co.
on 06 December 2024.

2. Existing ground surface outside of the 'y
site boundary taken from LINZ DEM
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3. Proposed lot development provided by
McKenzie & Co., dated 08 January 2025.
4. Property data taken from LINZ Data

5. Site investigation completed by Riley
Consultants across November and
December 2024.

6. This sketch shows the indicative extent

Tt [ £MHOS | N | . = i j of the proposed stabilisation

enhancement measures. Final extent and
configurations is subject to detailed
design and confirmation on site.

7. Earthwork cut and fill profile generated
from design ground surface provided by
McKenzie & Co., dated 02 May 2025.
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Notes:

1. Existing ground surface taken from
drone survey provided by McKenzie & Co.
on 06 December 2024.

2. Existing ground surface outside of the
site boundary taken from LINZ DEM
2016-2018.

3. Proposed lot development provided by
McKenzie & Co., dated 08 January 2025.
4. Property data taken from LINZ Data
Service.

5. Site investigation completed by Riley
Consultants across November and
December 2024.

6. This sketch shows the indicative extent
of the proposed stabilisation
enhancement measures. Final extent and
configurations is subject to detailed -
design and confirmation on site.

7. Earthwork cut and fill profile generated
from design ground surface provided by

McKenzie & Co., dated 02 May 2025.
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Notes:
1. Existing ground surface taken from
drone survey provided by McKenzie & Co.
on 06 December 2024.
2. Existing ground surface outside of the
site boundary taken from LINZ DEM
2016-2018.
3. Proposed lot development provided by
McKenzie & Co., dated 08 January 2025.
4. Property data taken from LINZ Data
Service.
5. Site investigation completed by Riley
Consultants across November and
December 2024.
6. This sketch shows the indicative extent
of the proposed stabilisation
enhancement measures. Final extent and
configurations is subject to detailed

/ design and confirmation on site.

7. Earthwork cut and fill profile generated
from design ground surface provided by
McKenzie & Co., dated 07 January 2025.
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| Notes: &
Mo Existing ground surface taken from - |
drone survey provided by McKenzie & Co.
on 06 December 2024.

2. Existing ground surface outside of the
site boundary taken from LINZ DEM
2016-2018.

3. Proposed lot development provided by
McKenzie & Co., dated 08 January 2025.
4. Property data taken from LINZ Data
Service.

5. Site investigation completed by Riley
Consultants across November and
December 2024.

6. This sketch shows the indicative extent ;
of the proposed stabilisation -
enhancement measures. Final extent and &
configurations is subject to detailed

design and confirmation on site.

g 7. Earthwork cut and fill profile generated

/ from design ground surface provided by

7 !" —r ~ McKenzie & Co,, dated 07 January 2025.
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Response (14)24
Slope Stability Outputs

Cross Section AD (left-to-right)

A



Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu
Engineered Fill 18 Mohr-Coulomb 8 32 Water Table | Custom | 1
Medium Dense ECBF 18 Mohr-Coulomb 2 30 Water Table | Custom | 1
Stiff ECBF 18 Mohr-Coulomb 5 28 Water Table | Custom | 1
Very Stiff ECBF 18 Mohr-Coulomb 7 30 Water Table | Custom | 1
Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
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Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
Engineered Fill . 18 Mohr-Coulomb 8 32 Water Table | Custom | 1
Medium Dense ECBF (Ru=0.44) . 18 Mohr-Coulomb 2 30 None 0.44
Stiff ECBF (Ru=0.44) 18 Mohr-Coulomb 5 28 None 0.44
Very Stiff ECBF (Ru=0.44) 18 Mohr-Coulomb 7 30 None 0.44
Very Stiff ECBF 18 Mohr-Coulomb 7 30 Water Table | Custom | 1
Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
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Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu
Engineered Fill 18 Mohr-Coulomb 8 32 Water Table | Custom | 1
Medium Dense ECBF 18 Mohr-Coulomb 2 30 Water Table | Custom | 1
Stiff ECBF 18 Mohr-Coulomb 5 28 Water Table | Custom | 1
Very Stiff ECBF 18 Mohr-Coulomb 7 30 Water Table | Custom | 1
Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
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] Results
o GLE / Morgenstern-Price
& Surfaces with a factor of safety below 1.500
; SURDOTE Force Out-Of- Material Adhesion Friction Shear Failure Pile Shear Force Force Strip Tensile Connection Connection
i Color Type L. Plane Input Type Angle | Strength Strength . B . ) Anchorage | Coverage | Strength Strength Strength (kN/
i Name Application Spacing (m) Dependent (kPa) ©) Model Mode (kN) Orientation| Orientation %) (kN/m) Input m)
- Palisade Pile/Micro Active Parallelto
o wall 1 . Pile (Method A) L5 Shear 280 surface
=] Geogrid | [ | ceosyntnetic| AT N ;F\rictioz 5 2n L Parallelto g o ¢ 100 20 Constant 20
] eogri eosynthetic (Method A) o ngle inear Reinforcement | S10P€ Face onstan
Adhesion
— Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu
: Engineered Fill 18 Mohr-Coulomb 8 32 Water Table | Custom | 1
B Medium Dense ECBF 18 Mohr-Coulomb 2 30 Water Table | Custom | 1
8; Stiff ECBF 18 Mohr-Coulomb 5 28 Water Table | Custom | 1
: Very Stiff ECBF 18 Mohr-Coulomb 7 30 Water Table | Custom | 1
B Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1 1.5 20 T EXIStIng ground proflle
; Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
] Counterfort drains .
J Counterfort drains
100KNM2 4 5 00 k2
o_| =1 10.00 kN/m2 12.00 kN/m2 30.0 20.0
2 10.00 kN/m2_10.00 kN/m2 12.00 kN/m 10.00 kN/m2 10- m .
] 12.00 kN/m2
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= Drawn B Compan, .
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Date File Name :
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i Results
o GLE / Morgenstern-Price
N Surfaces with a factor of safety below 1.300
: Support Force Out-Of- Material Adhesion Friction Shear Failure Pile Shear Force Force Strip Tensile Connection Connection
| Color Type L Plane Input Type Angle | Strength Strength . . N A Anchorage | Coverage | Strength Strength Strength (kN/
] Name Application spacing (m) Dependent (kPa) ) Model Mode (kN) Orientation| Orientation %) (kN/m) Input o)
~ Palisade Pile/Micro Active Parallelto
b wall 1 . Pile (Method A) 5 Shear 280 surface
8; Active Friction Parallelto
- Geogrid . Geosynthetic (Method A) No Angle_& 5 21 Linear Reinforcement Slope Face 100 20 Constant 20
i Adhesion
: Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
— Engineered Fill 18 Mohr-Coulomb 8 32 Water Table | Custom | 1
g Medium Dense ECBF (Ru=0.44) 18 Mohr-Coulomb 2 30 None 0.44
b Medium Dense ECBF 18 Mohr-Coulomb 2 30 | waterTable | custom |1
b Stiff ECBF (Ru=0.44) 18 Mohr-Coulomb 5 28 None 0.44
o_| Stiff ECBF 18 Mohr-Coulomb 5 28 | watertable costom |« ) =T Existing ground profile
© | Very Stiff ECBF (Ru=0.44) 18 Mohr-Coulomb 7 30 None 0.44
- Very Stiff ECBF 18 Mohr-Coulomb 7 30 Water Table | Custom | 1
b Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 | waterTable | custom | 1
b Weak ECBF Rock |:| 20 Mohr-Coulomb 20 40 | waterTable | custom | 1 1.40
J HA21
i 10:00KN/m2 Counterfort drains Counterfort drains
4 T e rand 0.00 KN/M2 fe——
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] Results » 0.19
o GLE / Morgenstern-Price
& Surfaces with a factor of safety below 1.000

; SURDOTE Force Out-Of- Material Adhesion Friction Shear Failure Pile Shear Force Force Strip Tensile Connection Connection

i Color Type L. Plane Input Type Angle | Strength Strength . B . ) Anchorage | Coverage | Strength Strength Strength (kN/

i Name Application Spacing (m) Dependent (kPa) ©) Model Mode (kN) Orientation| Orientation %) (kN/m) Input m)

- Palisade Pile/Micro Active Parallelto
o wall 1 . Pile (Method A) L5 Shear 280 surface
‘C—)— Active Friction Parallelto

: Geogrid . Geosynthetic (Method A) No Angle}& 5 21 Linear Reinforcement Slope Face 100 20 Constant 20

Adhesion

— Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu

: Engineered Fill 18 Mohr-Coulomb 8 32 Water Table | Custom | 1

N Medium Dense ECBF 18 Mohr-Coulomb 2 30 Water Table | Custom | 1
- Stiff ECBF 18 Mohr-Coulomb 5 28 | waterTable |custom |2  TTTTOC Existing ground profile

: Very Stiff ECBF 18 Mohr-Coulomb 7 30 Water Table | Custom | 1

7 Very Weak ECBF Rock [ ] 20 Mohr-Coulomb 10 35 Water Table | Custom | 1

Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1 1 '04
HA21
1 1000 kNIm2 Counterfort drains Counterfort drains
. m
1 = 0.00 kN/m2 |<—
~ 10.00 KN/m2 :
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Slope Stability Outputs

Pre-Development Contours

A



o
0
o
Ay
1 oo . Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu
1 Proposed ground profile
8] Engineered Fill 18 Mohr-Coulomb 8 32 Water Table | Custom | 1
= 4 Results -
1 GLE / Morgenstern-Price Firm NA 18 Mohr-Coulomb 3 22 Water Table | Custom | 1
N Surfaces with a factor of safety below 1.500 Stiff NA - 18 Mohr-Coulomb 5 25 Water Table | Custom | 1
] Weak Layer NA [ 18 Mohr-Coulomb 0 12 Water Table | Custom | 1
m: Very Weak NA Rock 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
10
. VeryVF\{/;e:If ECBF I:‘ 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
] Approx. Northern Boundary‘
— Weak ECBF Rock I:‘ 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
o Approx.
] Section M
w0 |
N -
1000 1025 1050 1075 1100 1125 1150 1175 1200 1225 1250
Project
240065 - Russell Road, Wainui - Stage 1
B z oo
roup Existing GL Section A cenario Normal (Measured GW)
—
= prawn By AB Company Riley Consultants Ltd
Date . . File Name .
lsuioemrererer 0.029 11/12/2024, 1:30:46 pm Section A - Proposed GL.slmd




o

0

&

A q Unit Weight (kN/ Strength Cohesion Phi Water Hu Ru
] Material Name Color m3) Type (kPa) () Surface Type Hu Value
| i ; Mohr-

- Engineered Fill . 18 Coulomb 8 32 | Water Table | Custom]| 1
4 Mohr-
...... ) Firm NA (Ru=0.44 18 3 22 N 0.44

o] Proposed ground profile frm NA (Ru=0.44) . Coulomb one

< Results stiff NA (Ru=0.44) | [ 18 Cxﬁz;b 5 25 None 0.44
] GLE / Morgenstern-Price Viohr-

R Surfaces with a factor of safety below 1.300 Weak Layer NA D 18 Coulomb 0 12 | Water Table | Custom | 1
e Very Weak NA Mobhr-
] N [] 20 o 5 25 | Water Table | custom | 1
e Very Weak ECBF Mohr-

o o i 20 o 10 35 | water Table | custom | 1

1 Mobhr-
1 ’Approx. Northern Boundary Weak ECBF Rock I:‘ 20 Coulomb 20 40 | Water Table | Custom| 1
1 0.91
= \. HA121 Approx.
] S w TPO5 Section M
- — = -
— =
] HA125
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37 > 0.19
w1l 0 TTEEET Proposed ground profile
Ry . Unit Weight (kN/ Cohesion Phi Water
] Results Material Name Color m3) Strength Type (ka) © Surface Hu Type | Hu
] GLE / Morgenstern-Price ) . Mohr-
1 . E d Fill 18 8 32 | Water Table | Cust 1
- Surfaces with a factor of safety below 1.000 neimeerec ™ . Coulomb crerTave | mwem
] Firm NA [] 18 Cxcl’:;b 3 22 | WaterTable | custom | 1
8] Stiff NA B 18 Cm?;'r:b 5 25 | water Table | custom | 1
] Weak Layer NA I:‘ 18 Cmcl):r:b 0 12 Water Table | Custom | 1
] Very Weak NA Rock I:‘ 20 Cz/l:(l):r:b 5 25 Water Table | Custom | 1
] Very V;ss:: ECBF ] 20 C':l:?:;b 10 35 | waterTable | custom | 1
.
~] 0.68 -
] Weak ECBF Rock | [] 20 Mokhr 20 40 | waterTable | custom | 1
( Coulomb
] Approx. Northern Boundary
3 HA121 Approx.
] w TPO5 Section M
] =
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% Group Existing GL Section A Scenarto Seismic (0.19g)
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prawn By AB Company Riley Consultants Ltd
R — bate 11/12/2024, 1:30:46 pm File Name Section A - Proposed GL.simd
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o1
o
] Material Col Unit Weight | Strength | Cohesion | Phi | Water Hu H Ru
— Name olor (kN/m3) Type (kPa) (°) | Surface | Type u Value
] Very Stiff Mobhr- Water
B ECBF . 18 Coulomb 7 30 Table Custom| 1
1T T Proposed ground profile Very Weak Mohr- Wat
o_| ery Wea onr: ater
] ECBF Rock D 20 Coulomb 10 35 Table Custom| 1
. Results Weak ECBF [ 20 Mokhr- 20 |ao | Ve | custom| 1
- GLE / Morgenstern-Price Rock Coulomb Table
] Surfaces with a factor of safety below 1.500
1 2.1
o_]
<o -
. 53B/55 Russell Road
] property boundary
o]
v -
o]
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1.35

Surfaces with a factor of safety below 1.300

53B/55 Russell Road
property boundary

Material Color Unit Weight | Strength | Cohesion | Phi | Water Hu Hu Ru
Name (kN/m3) Type (kPa) (°) | Surface | Type Value
Ve(r;jfgfﬂ;” N 18 cmT:;b 7 30 | None 0.44
. Mohr- Water
very stiff ecar | [ 18 ol 7 s0 [ T |custom]| 1
Very Weak Mohr- Water
ECBF Rock l:‘ 20 Coulomb 10 3 Table Custom | 1
Weak ECBF Mohr- Water
Rock l:‘ 20 Coulomb 20 40 Table Custom | 1
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o
Ny
1 Material e Strength | Cohesion | Phi | Water H R
= Name el | EET T i (kPa) (°) |Surface|] T ue Hu Vall;.lle
" (kN/m3) | P vp
] Very Stiff Mohr- Water
- ECBF . 18 Coulomb 7 30 Table Custom | 1
] Very Weak Mohr- Water
] ECBF Rock |:| 20 Coulomb 10 35 Table Custom | 1
S s Weak Mohr- Water
o] @ ammm=
] Pr/oposed ground profile ECBF Rock |:| 20 Coulomb 20 40 Table Custom | 1
] Results
] GLE / Morgenstern-Price
1 Surfaces with a factor of safety below 1.000
8{ 1.33 /
- 53B/55 Russell Road
] property boundary
o]
v -
- g
N -
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= prawn By RS Company Riley Consultants Ltd
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------- Existing ground profile

Material U’."t Strength | Cohesion | Phi | Water Hu Ru
Name Coloy[welzht Type (kPa) (°) | Surface| Type g Value
(kN/m3) Yp yp!
Very Stiff Mohr- Water
wor |B | 3 fcowoms| 7 |30 Table |Cstom] 1
Very
Mohr- Water
weak [[T]] 20 [ 2o 110 [ s | T3 | custom] 1

ECBF Rock

Weak 2 Mohr-
ECBF Rock Coulomb

Water
Table

Custom

GLE / Morgenstern-Price
2.23

Surfaces with a factor of safety below 1.500
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Existing ground profile

Results

Surfaces with a factor of safety below 1.300
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8; GLE / Morgenstern-Price
N

1.40
Unit
Material B St th | Cohesi Phi | Wat Hi R
name [ Colr| Weieht | OS] uen) | () [sutace | vve || vatue
Very Stiff Mohr- 1 -40
EC%:(AR)U = . 18 Coulomb 7 30 None 0.44
b Very Weak Mohr- Wat
1 EE;YF REZk D 20 CouTor:'\b 10 3 Taableer Custom | 1
] Mo ] 2 [chvems| 0[] Tape |Csom|
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<
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R — bate 12/12/2024, 4:26:19 pm File Name Section D - Proposed GL.slmd




S
Material Color Unit Weight | Strength | Cohesion | Phi | Water Hu Hu Ru

b Name (kN/m3) Type (kPa) () | Surface | Type Value » 0.19

7 Very Stiff Mohr- Water

T ECBF . 18 Coulomb 7 30 Table Custom (1

7 Very Weak Mohr- Water

: ECBF Rock I:I 20 Coulomb 10 35 Table Custom (1
o_| Weak ECBF Mohr- Water
© i Rock I:I 20 Coulomb 20 40 Table Custom | 1

1 et Existing ground profile

_ Results

1 GLE / Morgenstern-Price

1 Surfaces with a factor of safety below 1.000
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: Material Color Unit Weight Strength Cohesion | Phi Water Hu Hu Ru
Bl Name (kN/m3) Type (kPa) (°) Surface Type Value
B Proposed ground profile sutecer | [} 18 o 5 28 [ W custom| 1
7 Very Stiff Mohr- Water
T Results ECBF . 18 Coulomb 7 30 Table Custom | 1
ﬁ; GLE / Morgenstern-Price Vergc\g/;ak [ ] 20 CMThr-b 10 35 VTVabtler custom| 1
A Surfaces with a factor of safety below 1.500 s ‘;’" e
] 2.50 weak ecef | [] 20 cmor:b 20 40 \-?—I:btg custom | 1
B 2.50
1 HAO7
B HA109
0] > w =
N
O
5980 6000 6020 6040 6060 6080 6100 6120 6140 6160 6180 6200
Project

Existing GL Section F Scenario Normal (Measured GW)
RS Company Riley Consultants Ltd
bate 13/12/2024, 8:15:35 am File Name Section F - Proposed GL.slmd




: Material Name | Color Unit Weight | Strength | Cohesion | Phi | Water Hu Hu Ru
| (kN/m3) Type (kPa) (°) | Surface | Type Value
: Stiff ECBF Mohr-
o
g (Ru-0.44) . 18 o | s 28 | None 0.44
i ) Mohr- Water
i Stiff ECBF . 18 Coulomb 5 28 Table Custom| 1
7 Very Stiff ECBF Mohr-
s (Ru=0.44) - 18 Coulomb 7 30 | None 0.44
I Proposed ground profile Very Stiff ECBF - 18 Cc,\:ﬁ:;b 7 30 \ga;ﬁ; custom | 1
12— Results . venyeak (] 20 vohr |10 [ 35 [ WA custom]| 1
1 GLE / Morgenstern-Price ouom ave
i Surfaces with a factor of safety below 1.300 Weak ECBF D 20 C’V"l’hr‘b 20 40 \ya;fr custom | 1
i 216 ouiom able
o |
7o)
] 2.16 w
] HAQ7
] HA109
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w_|
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O
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I_L R I L E crow Existing GL Section F Scenario Extreme (Worst Credible GW)
= - RS company Riley Consultants Ltd

bate 13/12/2024, 8:15:35 am File Name Section F - Proposed GL.slmd
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] Results
. < 0.19
1 GLE / Morgenstern-Price
i Surfaces with a factor of safety below 1.000
J 1.30
o
=
: Material Col Unit Weight Strength | Cohesion | Phi Water Hu H Ru
4 1_30 Name olor (kN/m3) Type (kPa) (°) Surface Type Y| value
N stfecer | [ 18 cm,:b 5 28 \-?—I:btg custom | 1
7 Very Stiff Mohr- Water
7 ECBF . 18 Coulomb 7 30 Table Custom | 1
b Very Weak Mohr- Water
24 ECBF I:I 20 Coulomb 10 35 Table Custom | 1
1 weak eceF | [] 20 cm,:b 20 40 \-?—I:btg custom | 1
1+ N e Proposed ground profile _
o |
7o)
B HA109
0] > =
N
o]
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Project
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r& Existing GL Section F Seismic (0.19g)
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Date . . File Name .
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q Unit Weight (kN/ | Strength Cohesion Phi Water Hu Ru
I il 2 || @3l m3) Type (kPa) () Surface Type G Value
Engineered Fill . 18 C:\Ifl,gr:b 8 32 None 0
" Mohr- Water
Stiff NA . 18 Coulomb 5 25 Table Custom | 1
verysittna | [} 18 Cm:r'nb 5 30 \;V:btleer Custom | 1
Weak NA Layer l:‘ 19 cz’\lﬁ:;b 0 12 \':'Vaat:leer Custom | 1
Very Weak NA Mohr- Water
Rock l:‘ 20 Coulomb > 5 Table Custom | 1
Mohr- Water
weak A Rock | [ 20 e 5 0 [ Ton [custom| 1

Proposed ground profile
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1.34

GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.500
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o
A Material Name Color Untiz W;ig;\t (8 St,:,ey:ith Cv.;:&;sai;a n ':,’;' S\:Ir::::a T::e Hu V:l‘:l 5
7 Engineered Fill . 18 Cm‘l’:;b 8 2 None 0
: Stiff NA (Ru=0.44) . 18 Cm‘l’:;b 5 25 None 0.44
_] Stiff NA . 18 Cm‘l’:;b 5 25 | water Table | custom | 1
b VT;{;S_‘; :;A [ ] 18 cm?;‘r:‘b 5 30 None 044
1 verystitna | [l 18 cm?;‘r:‘b 5 30 | waterTable | custom | 1
i Weak NA Layer l:‘ 19 Cmﬁzr:b 0 12 | Water Table | Custom| 1
S Very Weak NA Rock | [] 20 cm?;‘r:‘b 5 25 | water Table | custom | 1
] weaknarock | [l 20 cm?;‘r:‘b 5 30 | waterTable | custom | 1
4 TTmEE Proposed ground profile
1 Results
1 GLE / Morgenstern-Price
1 Surfaces with a factor of safety below 1.300
1 1.24
g%
A W Approx. site boundary
o
N
o
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Project
240065 - Russell Road, Wainui - Stage 1
D Group s . Scenario .
r& Existing GL Section I Extreme (Worst Credible GW)
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A 0.5
: Material Name | Color U"itw:‘i:;' Ry St_:::th Co(::i)o " I(’,l;l ;ﬁ, :f:ecre T::e Hu v:::‘ A
i engineered Fill | [ 18 Cmﬁ:;‘b 8 32 | None 0
n sittna | [ 18 cme 5 2 \;V:;Ieer Custom | 1
: Very Stiff NA . 18 C:\Iﬁg;b 5 30 :"aagleer Custom | 1
g weak NA Layer | ] 19 Cl’;"'fl’g;lb 0 12 ‘4\’:;3 custom [ 1
o o |[E| covoms | 5| % | Tame |cwsom|1
- Weak NA Rock . 20 C:L?:r:b 5 30 \:_\;a;leer Custom | 1
4 m===- Proposed ground profile
| Results
| GLE / Morgenstern-Price
| Surfaces with a factor of safety below 1.000
o 0.65
A W Approx. site boundary
o
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o
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. Unit Weight (kN/ | Strength Cohesion Phi Water Hu Ru
ECEINEGD || @l m3) Type (kPa) (°) Surface Type LI Value
Engineered Fill . 18 COMU'I’L';b 8 32 None 0
Very Stiff NA . 18 COMU'I’L';b 5 30 | water Table | custom | 1
Very Weak NA Mohr-
Rock I:‘ 20 Coulomb 5 25 | Water Table | Custom| 1
siffecer | [ 18 Cz"jg;b 5 28 | water Table | custom | 1
. Mohr-
Very Stiff ECBF . 20 Coulomb 7 30 | Water Table | Custom| 1
Very Weak ECBF Mohr-
i Rock I:‘ 20 Coulomb 10 35 | Water Table | Custom| 1
b Weak ECBF Rock I:‘ 20 C'C\J/IUT:I':b Water Table | Custom

||
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2.50

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

Existing ground profile
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q Unit Weight (kN/ Strength Cohesion Phi Water Hu Ru
e i el m3) Type (kPa) () Surface Type G Value
Engineered Fill . 18 Cz/l::r:b 8 32 None 0
Very Stiff NA (Ru=0.44) . 18 cz/:ﬁz;b 5 30 None 0.44
Very Stiff NA ] 18 cmz:nb 5 30 | water Table | custom | 1
Very Weak NA Rock |:| 20 C(’;/L?:;b 5 25 | Water Table | Custom| 1
Stiff ECBF (Ru = 0.44) . 18 cz/:ﬁz;b 5 28 None 0.44
Very stiff eceF (Ru=0.49) | [ 18 cm;b 7 30 None 044
Very stiff ECBF ] 20 C";"u‘i::nb 7 30 | WaterTable | Custom [ 1
Very Weak ECBF Rock =3 Mohr-
7 (Ru=0.44) 20 Coulomb 10 35 None 0.44
J Very Weak ECBF Rock I:‘ 20 cz/:ﬁz;b 10 35 | water Table | custom | 1
Weak ECBF Rock ] 20 cmz:nb 20 40 | waterTable | custom | 1

||
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GLE / Morgenstern-Price

Surfaces with a factor of safety below 1.300
1.81

Existing ground profile
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L1

||

. Unit Weight (kN/ Cohesion Phi Water Hu Ru
Material Name Color m3) Strength Type (kPa) ©) Surface Type Hu Value
Engineered Fill . 18 cm?:r:b 8 2 None 0

Mohr-
Very Stiff NA . 18 Coull’m;b 5 30 | water Table | custom | 1
Very Weak NA Rock I:‘ 20 Cm?:;b 5 25 Water Table | Custom | 1
Stiff ECBF [ | 18 cm?:r:b 5 28 | water Table | custom | 1
Very stiff ECBF . 20 Cmf:;b 7 30 | water Table | custom | 1
Very Weak ECBF Mohr-
o [ 20 oo 10 35 | water Table | custom | 1
weak EcBFRock | [] 20 cm?:r:b 20 40 | Water Table | custom | 1

Results

GLE / Morgenstern-Price

Surfaces with a factor of safety below 1.000
1.44

Existing ground profile
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1 Proposed ground profile

| Results

= GLE / Morgenstern-Price
1 Surfaces with a factor of safety below 1.500
1 1.47

o

<

o |

N

Unit Weight (kN/ Cohesion Phi Water Hu Ru
Material Name Color m3) Strength Type (kPa) ©) Surface Type Hu Value
Engineered Fill . 18 Cz/lllcl):r:b 8 32 None 0
Colluvium l:‘ 17 Cc'\)/llolc’;rrr;b 2 25 | WaterTable | Custom | 1
: Mohr-
Firm NA . 18 Coulomb 3 22 | waterTable | Custom | 1
" Mohr-
Stiff NA . 18 Coulomb 5 25 | WaterTable | Custom | 1
verystittna | [l 18 e 5 30 | waterTable | custom | 1
Very Weak NA Rock l:‘ 20 Cc’:/llc:::‘;b 5 25 Water Table | Custom | 1
Very Weak ECBF Mohr-
ok ] 20 o 10 35 | WaterTable | Custom | 1
weak £ceF Rock | [] 20 cz/llfl):r:b 20 40 | waterTable | custom | 1
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Proposed ground profile

1 0.98

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

Material Name Color | Unit Weight (kN/m3) | Strength Type | Cohesion (kPa) | Phi (°) | Water Surface | Hu Type | Hu | Ru Value
Engineered Fill 18 Mohr-Coulomb 8 32 None 0
Colluvium (Ru=0.44) ﬁ 17 Mohr-Coulomb 2 25 None 0.44
Colluvium 17 Mohr-Coulomb 2 25 Water Table | Custom | 1

Firm NA (Ru=0.44) 18 Mohr-Coulomb 3 22 None 0.44
Firm NA 18 Mohr-Coulomb 3 22 Water Table | Custom | 1
Stiff NA 18 Mohr-Coulomb 5 25 Water Table | Custom | 1
Very Stiff NA 18 Mohr-Coulomb 5 30 Water Table | Custom | 1
Very Weak NA Rock [ ] 20 Mohr-Coulomb 5 25 Water Table | Custom | 1
Very Weak ECBF Rock 20 Mohr-Coulomb 10 35 Water Table | Custom | 1
Weak ECBF Rock 20 Mohr-Coulomb 20 40 Water Table | Custom | 1
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Proposed ground profile

Results
GLE / Morgenstern-Price

Surfaces with a factor of safety below 1.000

J 1.04
o]
o]

]
<]

Material Name | Color U""w::g;" &y s‘;z:g‘h c"(':,s:)"" 7!'; sv:;:'e T::e Hu v:;:m
engineered Fill | [l 18 cmf:;‘b 8 32| None 0
Colluwvium | [] 17 cmtl):;b 2 25 | Water Table | custom| 1
Firm NA ] 18 cm?:;‘b 3 22 | Water Table | Custom| 1
Stiff NA . 18 cmtl):;b 5 25 | Water Table| custom| 1
Very Stiff NA . 18 cm?:;‘b 5 30 |water Table| custom| 1
ve"’:ﬁikw ] 20 cmtl):;b 5 25 | Water Table | custom| 1
Verygsj:xe; | 20 cm?:;‘b 10 35 | Water Table | Custom| 1
Weak ECBF Rock D 20 cmtl):;b 20 40 | Water Table | custom [ 1
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o |
0
: Material Color Unit Weight | Strength | Cohesion | Phi | Water Hu Hu
Name (kN/m3) Type (kPa) (°) | Surface | Type
Firm Mohr- Water
1 ECBF |:| 18 Coulomb 5 26 Table Custom {1
B . Mohr- Water
] stiffecer | i 18 o s 28 [ T2 [custom | 1
1 Weak
- Mohr- Water
] ECBF |:| 20 o |20 fao | Ton custom| 1
Rock
o |
o
B s +Proposed ground profile
8 Results
I GLE / Morgenstern-Price
1 Surfaces with a factor of safety below 1.500
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4 Material Color Unit Weight | Strength | Cohesion | Phi | Water Hu Hu Ru
| Name (kN/m3) Type (kPa) (°) | Surface Type Value
. Mohr- Water
i Firm ECBF l:‘ 18 Coulomb 5 26 Table Custom | 1
— " Mohr- Water
| Stiff ECBF . 18 Coulomb 5 28 Table Custom | 1
Stiff ECBF Mohr-
1 (Ru=0.44) [ | 18 Coulomb 5 28 [ None 0.44
7 Weak ECBF Mohr- Water
4 Rock l:‘ 20 Coulomb 20 40 Table Custom | 1
|
©
] 1.01 :
4 S 5 mmmemmme- Proposed ground profile
1 Results
1 GLE / Morgenstern-Price
1 > Surfaces with a factor of safety below 1.300
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1 » 0.19
|
® b Material Unit Strength | Cohesion | Phi | Water Hu

b Name geloy We'%:;)(kN/ Type (kPa) (°) | Surface | Type Hu

d Firm Mohr- Water

- ECBF I:‘ 18 Coulomb > 26 Table Custom| 1

1 . Mohr- Water

| Stiff ECBF . 18 Coulomb 5 28 Table Custom] 1

] Weak

4 Mohr- Water
o] ecer | [] 20 oo |20 a0 | T | custom] 1

T S 45— =mse===a= Proposed ground profile
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ol T===== Proposed ground profile
~] Material Nam Color Unit Weight Strength Cohesion | Phi Water Hu Hu

] € ame olo (kN/m3) Type (kPa) (°) Surface Type

. Results ) Mohr- Water

Stiff ECBF 18 5 28 Cust 1

7] GLE / Morgenstern-Price ' . Coulomb Table ustom

: Surfaces with a factor of safety below 1.500 Very Weak ECBF D 20 Mohr- 10 35 Wwater - om| 1

] Rock Coulomb Table
S Mohr- Water
o

] Weak ECBF Rock | [] 20 o 20 a0 | TOF [custom | 1
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E; """ Proposed ground profile
i . Unit Weight Strength Cohesion | Phi Water Hu Ru
] Results L) (SR B (kN/m3) Type (kPa) (°) Surface Type Gz Value
7 GLE / Morgenstern-Price Stiff ECBF (Ru = . 18 Mohr- 5 28 | None 044
. Surfaces with a factor of safety below 1.300 044) Coulomb
. ] siffecer | [} 18 Cmg;b 5 28 \ﬁa;;r custom] 1
=
B Very Weak ECBF Mohr- Water
] Rock I:‘ 20 Coulomb 10 35 Table Custom] 1
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Surfaces with a factor of safety below 1.500

Material Color Unit Weight | Strength | Cohesion | Phi Water Hu Hu
Name (kN/m3) Type (kPa) (°) | Surface Type

stiffecer | [} 18 cmg;b 5 28 ﬁ:g custom | 1
toornose [LJ] 2 cooms | 1 [35| Tage |costom|
oonsercor | M| % [couoms| 2 [ T |Cwom|
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Material Name | Color Unit Weight Strength Cohesion | Phi Water Hu Hu Ru
(kN/m3) Type (kPa) (°) Surface Type Value
Mohr- Water
Stiff ECBF 18 5 28 Custom| 1 X
. Coulomb Table ||| | 0 mmmemss Proposed ground profile
(S;:f_gC4B4F) 23 18 cxfl‘;b 5 28 | None 0.44
Very Weak Mohr- Water
ECBF Rock I:‘ 20 Coulomb 10 3 Table Custom f 1
Medium Dense Mohr- Water
ECBF . 18 Coulomb 2 30 Table Custom f 1
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Name (kN/m3) Type (kPa) (°) | Surface Type
. Mohr- Water
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Surfaces with a factor of safety below 1.500

Material Color Unit Weight | Strength | Cohesion | Phi Water Hu Hu

Name (kN/m3) Type (kPa) (°) | Surface Type

Stiff ECBF . 18 cxfl)gr:b 5 28 \4\;:; " leustom| 2| mmeee-- Proposed ground profile
toornose L] 2 | couams | 20|35 T [Custom]
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Surfaces with a factor of safety below 1.300

Material Name | Color Unit Weight Strength Cohesion | Phi Water Hu Hu Ru
(kN/m3) Type (kPa) (°) Surface Type Value
. Mohr- Water
sftecer | [ 18 o 5 28 [ T2 |custom| 1
(S;:f_gC4B4F) 23 18 cxfl‘;b 5 28 | None 0.44
Very Weak Mohr- Water
ECBF Rock I:‘ 20 Coulomb 10 3 Table Custom f 1
Medium Dense Mohr- Water
ECBF . 18 Coulomb 2 30 Table Custom f 1
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Material Color Unit Weight | Strength | Cohesion | Phi Water Hu Hu
Name (kN/m3) Type (kPa) (°) | Surface Type

stiffecer | [} 18 cmg;b 5 28 ?;a;leer custom | 1
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Surfaces with a factor of safety below 1.500

Material Name | Color Unit Weight Strength Cohesion | Phi Water Hu Hu
(kN/m3) Type (kPa) (°) Surface Type
1A
Stiff ECBF . 18 C('\)/'ucl’:;b 5 28 ?;abtﬁ; Custom | 1
Very Stiff ECBF _ 18 CZAU‘I’:;b 7 30 \?’:;:; Custom | 1
i R A N Rt
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Proposed ground profile

Results
GLE / Morgenstern-Price

Surfaces with a factor of safety below 1.300

. Unit Weight (kN/ Strength Cohesion Phi Water Hu Ru
I e (i Gl m3) Type (kPa) (°) Surface Type A Value
Medium Dense ECBF Mohr-

(Ru=0.44) . 18 Coulomb 2 30 None 044

Stiff ECBF (Ru=0.44) . 18 CmT:;b 5 28 None 0.44

Very Stiff ECBF (Ru=0.44) E 20 cm:;b 7 30 None 0.44
Very Weak ECBF Rock D 20 CmT:;b 10 35 | water Table | custom | 1
Weak ECBF Rock [] 20 cm:;b 20 40 | water Table [ custom | 1
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T eemmaa . . Mohr- Water

| Proposed ground profile Stiff ECBF . 18 Coulomb 5 28 Table Custom| 1

q . Mohr- Water

| Results Very Stiff ECBF _ 18 o 7 0 [ T35 [custom| 1
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Results
GLE / Morgenstern-Price

Surfaces with a factor of safety below 1.500

---------- Proposed ground level

. Unit Weight (kN/ Cohesion Phi Water Hu
Material Name Color m3) Strength Type (kPa) ©) Surface Type Hu
Engineered Fill . 18 Cm?:r:b 8 32 Water Table | Custom| 1
Medium Dense Mohr-

ECBE . 18 Coulomb 2 30 Water Table | Custom| 1

Stiff ECBF i 18 cm?:r:b 5 28 | water Table | custom | 1
Very Weak ECBF Mohr-

Rock I:‘ 20 Coulomb 10 35 Water Table | Custom| 1

Weak ECBF Rock D 20 C(I)VLIJ(I):;b 20 40 Water Table | Custom| 1
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GLE / Morgenstern-Price
Surfaces with a factor of safety below 1.300

. Unit Weight (kN/ Cohesion Phi Water Hu Ru
Material Name Color m3) Strength Type (kpa) ©) surface Type Hu Value
Proposed ground level Engineered Fill . 18 Cgltlflj:r:b 8 32 | Water Table |Custom | 1
Stiff ECBF i 18 Mohr- 5 28 None 044
Coulomb i
Mohr-
Very Weak ECBF Rock I:I 20 Coulomb 10 35 Water Table | Custom | 1
Mohr-
Weak ECBF Rock I:I 20 Coulomb 20 40 Water Table | Custom | 1
) Mohr-
Stiff ECBF (Ru=0.44) . 18 Coulomb 5 28 None 0.44
Medium Dense ECBF Mohr-
(Ru=0.44) . 18 Coulomb None
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8; ---------- Proposed ground level Engineered Fill . 18 Cg/l:(l):r:b 8 32 Water Table | Custom | 1
] Medium Dense ECBF . 18 Cgl:l):;b 2 30 Water Table | Custom | 1
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] Name el we'?:;)(kN/ Type (kPa) (°) | Surface | Type Hu Value
o 1 Engineered Mohr- Water
- Fill . 18 Coulomb 8 32 Table Custom| 1
1 e, . Mohr- Water
E Proposed ground level Stiff ECBF . 18 Coulomb 5 28 Table Custom| 1
B Very Weak Mohr- Water
] R m ECBF Rock |:| 20 Coulomb 10 » Table Custom| 1
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Notes:

1. This sketch shows the indicative extent
of proposed stabilisation enhancement
measures. Final extent and configuration
subject to detailed design and
confirmation on site. For further details, ™
refer to Riley report ref. 240065-F, Table 8
and 9, and Appendix E. 3
2. For details on stability enhancement
measures required between platforms,
refer to 240065-F Section 5.1.6.

3. The maximum gradient of the ground
upslope of a proposed retaining wall is
18°.

4. Existing ground surface taken from
drone survey provided by McKenzie & Co.
on 6 December 2024.

5. Existing ground surface outside of the
site boundary taken from LINZ DEM
2016-2018.

6. Earthworks cut and fill profile provided
by McKenzie & Co., dated 03 March 2025.
7. Aerial imagery taken from LINZ
Basemaps. =
8. Property data taken from LINZ Data
Service.
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