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Figure D1 - Static Stability with Steady State Seepage: External Downstream Shoulder (Medium PIC)
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Figure D2 - Static Stability with Steady State Seepage: Internal Upstream Shoulder (High PIC)
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Figure D3 — Static Stability with Steady State Seepage: Internal Downstream Shoulder (High PIC)
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Figure D4 — Static Stability with Steady State Seepage: External Downstream Shoulder (High PIC)
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Figure D5 — Pseudo-Static at OBE with No Seepage: External Downstream Shoulder (Medium PIC)
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Figure D6 — Pseudo-Static at OBE with No Seepage: Internal Upstream Shoulder (High PIC)
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Figure D7 — Pseudo-Static at OBE with No Seepage: Internal Downstream Shoulder (High PIC)
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Figure D8 — Pseudo-Static at OBE with No Seepage: External Downstream Shoulder (High PIC)
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Figure D9 - Pseudo-Static at Yield Acceleration: External Downstream Shoulder (Medium PIC)

Damwatch Engineering Ltd.

E2131 - Issue 5



Waimakariri Irrigation Ltd
Wrights Road Storage Ponds - Design Report

21 DECEMBER 2021

Oct-21

Elevation

245

240

Name: Embankment Fill
Model: Mohr-Coulomb
Unit Weight: 19.6 kN/m?
Cohesion": 0 kPa

Phi": 38 ©

Name: River Gravels
Model: Mohr-Coulomb
Unit Weight: 18.5 kN/m?
Cohesion": 0 kPa

Phi": 35 °

Name: Loose Gravels

Model: Mohr-Coulomb
Unit Weight: 18 kN/m?
Cohesion": 0 kPa

Phi 32 °

File Name: Internal_US_Kyield_PICHigh.gsz
Waimakariri Irrigation Ponds

Program: SLOPE/W

Method: Morgenstern-Price

PGA: 0.82

Y VY YYoVy

Figure D10 - Pseudo-Static at Yield Acceleration: Internal Upstream Shoulder (High PIC)

Distance

Damwatch Engineering Ltd.
E2131 - Issue 5



21 DECEMBER 2021

Waimakariri Irrigation Ltd
Wrights Road Storage Ponds - Design Report Oct-21

Name: Embankment Fill
Model: Mohr-Coulomb
Unit Weight: 19.6 kN/m?
Cohesion": 0 kPa

File Name: Internal_DS_Kyield_PICHigh.gsz ~ Phi: 38 °

250 —
. s Name: River Gravels
Waimakariri Irrigation Ponds Model- Mohr-Coulomb
245 — ) Unit Weight: 18.5 kN/m?*
Program: SLOPE/W Cohesion": 0 kPa
s | Method: Morgenstern-Price Phi': 35 °
PGA: 0.59 Name: Loose Grawels
235 Model: Mohr-Coulomb
Unit Weight: 18 kN/m? 100
Cohesion": 0 kPa -
230 — Phi": 32 °
c
1]
©
>
o
L

Distance

Figure D11 - Pseudo-Static at Yield Acceleration: Internal Downstream Shoulder (High PIC)
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Figure D12 - Pseudo-Static at Yield Acceleration: External Downstream Shoulder (High PIC)
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Figure D13 — Post-Seismic Aftershock Yield Acceleration with Seepage: External Upstream Shoulder (Medium PIC)
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Figure D14 — Post-Seismic Aftershock Yield Acceleration with Seepage: Internal Upstream Shoulder (High PIC)
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Figure D15 — Post-Seismic Aftershock Yield Acceleration with Seepage: Internal Downstream Shoulder (High PIC)

Damwatch Engineering Ltd.
E2131 - Issue 5



21 DECEMBER 2021

Waimakariri Irrigation Ltd
Wrights Road Storage Ponds - Design Report Oct-21

Name: Embankment Fill
Model: Mohr-Coulomb
Unit Weight: 19.6 kN/m?*

20 = Cohesion": 0 kPa
Phi 38 °
245 [ —
Name: River Gravels
File Name: External_Shoulder_Aftershock_PICHigh.gsz Model: Mohr-Coulomb
240 — Unit Weight: 18.5 kN/m?*
Waimakariri Irrigation Ponds Cohesion’: 0 kPa
o5 Phi' 35 °
Program: SLOPE/W
Name: Loose Grawels
20 — Method: Morgenstern-Price Model: Mohr-Coulomb
Unit Weight: 18 kN/m? 1.00
. Cohesion": 0 kPa
.5 2 PGA: 0.29 g
©
®
o 2
215 — I
BEBREEEEEEEEERER.
e S iR tmm———l
205 |—
200
1% \ \ \ \ \ \ \ \ \ \ \ \ \ \
0 10 20 30 40 50 60 70 80 Y] 100 110 120 130 140

Distance

Figure D16 — Post-Seismic Aftershock Yield Acceleration with Seepage: External Upstream Shoulder (High PIC)
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Figure D17 — Static Stability with ¢’= 36° and Steady State Seepage: External Downstream Shoulder (Medium PIC)
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Figure D18 — Static Stability with ¢’= 36° and Steady State Seepage: External Downstream Shoulder (High PIC)
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Figure D19 — Pseudo-Static with ¢’= 36° at Yield Acceleration: External Downstream Shoulder (Medium PIC)
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Figure D20 — Pseudo-Static with ¢’= 36° at Yield Acceleration: External Downstream Shoulder (High PIC)
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Figure D21 - Pseudo-Static at Yield Acceleration within Upper Half

: External Downstream Shoulder (Medium PIC)

Damwatch Engineering Ltd.
E2131 - Issue 5



Waimakariri Irrigation Ltd
Wrights Road Storage Ponds - Design Report

Oct-21

245

240

—tw v G

215

210

1%

Name: Embankment Fill
Model: Mohr-Coulomb
Unit Weight: 19.6 kN/m?

_ Cohesion': 0 kPa
. . Pni: 38 °
File Name: External_Shoulder_PICHigh.gsz
B Pre-EQ (half) Name: River Gravels
Model: Mohr-Coulomb
L Program: SLOPE/W Unit Weight: 18.5 kN/m?
Cohesion': 0 kPa
Method: Morgenstern-Price Phi": 35 °
PGA:0.48 ¢ Name: Loose Gravels
| Model: Mohr-Coulomb
Unit Weight: 18 kN/m® 100
Cohesion": 0 kPa L
— Phi: 32 °
IBEEEEEEEEEREEEN
\ \ \ \ \ \ \ \ \ \
0 10 20 0 4 50 60 70 80 0 100 110

Figure D22 - Pseudo-Static at Yield Acceleration within Upper Half: External Downstream Shoulder (High PIC)

Damwatch Engineering Ltd.
E2131 - Issue 5



Waimakariri Irrigation Ltd

Wrights Road Storage Ponds - Design Report

Oct-21

Name: Embankment Fill
Model: Mohr-Coulomb
Unit Weight: 19.6 kN/m*

*2r Cohesion": 0 kPa
File Name: External_Shoulder_PICHigh.gsz Phi 38 *
245 -
Pre-EQ (1/3) (deep) Name: River Gravels
Model: Mohr-Coulomb
w0 [ Program: SLOPE/W Unit Weight: 18.5 kN/m*
. Cohesion” 0 kPa
Method: Morgenstern-Price Phi" 35 °
2% p—
PGA: 0.57 g Name: Loose Gravels
20 |- Model: Mohr-Coulomb
Unit Weight: 18 kN/m* 101
- Cohesion” 0 kPa
o =5 - Phi: 32°
ﬁ L
>
[
w 2
215 p—
A
210 p—
205 =
200 e
195 | | | | | | | | | |
0 10 20 R &0 90 &0 70 RN 100 110
Distance

Figure D23 - Pseudo-Static at Yield Acceleration within Upper Third: External Downstream Shoulder (High PIC)
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