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Input parameters and analysis data
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation

CPT file : CPT41_678CashmereRd
Input parameters and analysis data

Location : Halswell, Christchurch

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.00 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A applied: Sand & Clay
Pumts eyt Based on Ic value  Average results interval: 3 Ll v ht. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
P apronsibacrelenaisn 013 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:03 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT42_564CashmereRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.00 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A applied: Sand & Clay
Pumts eyt Based on Ic value  Average results interval: 3 Ll v ht. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
P apronsibacrelenaisn 013 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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St {MPag Rf & Ic (Rakertsen 1990) CRR & CSR Factor af safety

M., =712, sigma =1 atm base curve Summary of liquefaction potential
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:04 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT43_484CashmereRd
Input parameters and analysis data

Sy s et W.T. (in-situ): .00 m e i o ay like behavior
Ay L) I&B (2008 G.W.T. (in-sit 1.00 User Dl N Clay like behavi
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A applied: Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
P apronsibacrelenaisn 013 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation

CPT file : CPT44_564CashmereRd
Input parameters and analysis data

Location : Halswell, Christchurch

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.00 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A applied: Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
P apronsibacrelenaisn 013 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:09 p.m. 71

Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation
CPT file : CPT46_428cashmereRd
Input parameters and analysis data

Location : Halswell, Christchurch
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P apronsibacrelenaisn 013 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
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Project title : CCC Halswell ODP Geotechnical Investigation

CPT file : CPT47_334SparksRd
Input parameters and analysis data

Location : Halswell, Christchurch
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Project title : CCC Halswell ODP Geotechnical Investigation

CPT file : CPT48_334SparksRd
Input parameters and analysis data

Location : Halswell, Christchurch
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:17 p.m.
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation

CPT file : CPT49_200CashmereRd
Input parameters and analysis data

Location : Halswell, Christchurch

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.50 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.50 m il Ly iz, N/A applied: Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
P apronsibacrelenaisn 013 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
Cone resistance Friction Ratio SBTh Plot CRR plot FS Plot
[ 2
€ - (TR 11,54 LR I 1.5 |
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LS 1 1.5+ 159 5
i " . P
LA n- 4.0 3.0— -
— 3.5 ER T R S —
[§
1 1 H e
R 1. 1. i
:';—-'. 1 - 1, - N, |
= - 1+ . L I—_
a i .5 s R
P .
Fe b 7 7 <:£
L. ?.n 7.n
- 5 B
H - H." K. 'i i
: o ’ a1 .
"o e "y o
13- 10 16+ : I
RS IS IS L_,‘_r'——‘ IS '
11- 114 11 ; 114 : | ;ﬂ
11 9 11.54 11.54 L 11 54 -
1= 1. ; 1.0 I -
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b LTI R TR ' A N T T L 2 : 4 ] o i (.6 v ;.5 1 1.% 2
at {Pag RF i) [c tRabertsen 19290) CRR & CSR Factor cof safety
M., =7%2 sigma =1 atm base curve Summary of liquefaction potential
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i . p F
1 Lujeefaction - z L
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= 5 1
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L% b r w1 1 12
1 Nernetized fricticn rateo ('}
. No Liguefaction L
e e e e e e A B B e e i,
[ mn 160 1.0 gn un 120 110 o 162 PN "
qclhcs
CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:20 p.m. 106

Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT50_334SparksRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 0.50 m User il No Clay like behavior
L5 v onear 2o nwelhex! I&B (2008) G.W.T. (earthq.): 0.50 m il Ly iz, N/A app|ied; Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
P apronsibacrelenaisn 013 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
I.“r'_) e 3 f 5'! I-.'.m (R == —
[ Iﬁ
:—i 1= 1] 0 19
1.5 HE 1.5+ ] :

Dpth §

HLL
- -~ -
7 FEEN B -
B 1 1 ] ] 1 ]
NS T _\-"w
“. v - : — :..'. -~ .;
. . LI PR R N P
- e ol
-1 - -~ - . -
1 1 1 L 1 |

L S - 111
e S L e I L e — T T
T T T L B | K : 4 u Uk 0.6 U R | 1.5 2
St {MPag Rf & Ic (Rakertsen 1990) CRR & CSR Factor af safety
M., =712, sigma =1 atm base curve Summary of liquefaction potential
N4 " - L = M l,\'ll'lﬂ: L 1 LY SN B G ) L L ‘_|-|-.|'-
1 Lwuefaction - z L
1 r z * U :
| L2 ta. [
5 | ..':E_, ' -
1 4 L -
“j\ .
1 i v
1 r = 115
o~ L = =
g‘ 0, 1 B g =
2] 3 @ h
p: ] | i =
2 1 r - -
‘é - L
ﬁ DRE - E
4 r 2 =
v ] LB T3
[} - L —,; j
w 1 - = [
S -
% " 2]
J 4 “l
3 1= T | B B B | T T T T+ T 3
n14 r N | 1 10
1 Nernetized fricticn rateo ('}
. No Liguefaction L
EL S e e Sac e R BEUHSCH S T B B BN S B e Sl R BT B B S -
L] m 10 LN en un 120 110 o 162 PO .
qclhcs
CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:23 p.m. 113

Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation

CPT file : CPT34_396SparksRd
Input parameters and analysis data

Geotechnical Engineers

Location : Halswell, Christchurch

Arniys s o 1&B (2008) G.W.T. (in-situ): 0.50 m U il No
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Clay like behavior
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Limit depth applied: No
Limit depth: N/A

FS Plot

v ;.5 1 1.% 2

Factor cof safety

U T S B

i Lsn=
1 Luwjuefaction - z
p - -
R | - q, -
E . ’\_J -
& - ,‘E . N
"] g
“j\ .
. - LY
1 r = jons
o~ mo > s 0 A s =
m - L -
Wi _g -
L -
£} g
- ] i
@ r a -
£ -k
) =2 =
v - H a
[y L = 4
v z i
= B 5 1
=4 2 .
) 1 '
- 1=
r w
1 No Ligquefaction L 2o
T T T T T T T T
' m 10 LN en un 120 110 o 162 PO
qclhcs

1

Nernetized fricticn rateo ('}

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:26 p.m.

1
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll: www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT35_32SutherlandsRd
Input parameters and analysis data

Ay nntho) I&B (2008) G.W.T. (in-situ): 1.00 m U Nl No Clay like behavior
L5 v onear 2o nwelhex! I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A app|ied; Sand & Clay
Pty o eyt Based on Ic value  Average results interval: 3 Ll v ht. N/A Limit depth applied: No
Curhquake magquitune M, 7.50 Ic cut-off value: 2.60 Trans ifetesd aup < No Limit depth: N/A
Pz yreneslaeresheraisan 0,35 Unit weight calculation: ~ Based on SBT K. agpled: Yes

Cone resistance Friction Ratio SBTn Plot CRR plot
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CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:26 p.m. 8
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT36_32SutherlandsRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.00 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A applied: Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Pz yreneslaeresheraisan 0,35 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
1.5 na n5m
. 1= 1
| v 18- 1457

L 1, — I‘...
=1 1- 1
EI'V} bohes 4 1
=
)
0 - (- =
s 5 - 5.5
. pos e
13,5 = I 5 R I
!
= 8= 2 -
. |
L 6l 8.5 Rl
: |
T T 1 | L L | 1T rr I v T LI N
HITENCTIEE TR N T L B | K : 4 u Uk 0.6 u 0.5 ] 1.5 2
St {MPag Rf & Ic (Rakertsen 1990) CRR & CSR Factor af safety

M., =712, sigma =1 atm base curve Summary of liquefaction potential

U T S B

1, + x - x Lsn=
Lijuefaction

1T TTrrST T

5

MNormalized CPT penetration res:stance

Cyciig Stress Ratio! (CSR'Y

1 - 3
1 1 3
L > !
] L ]
4 r |
3 1= T T LA S e | T T T T+ T %
L b r w1 1 12
1 r Nernetized fricticn rateo ('}
: : AT o SN P A AN T o
. No Liguefaction L g B i i
EL S e e Sac e R BEUHSCH S T B B BN S B e Sl R BT B B S -
" mn 160 1.0 gn un 120 110 o 162 PN "
qclhcs
CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:27 p.m. 15

Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT37_32SutherlandsRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.00 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A applied: Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Pz yreneslaeresheraisan 0,35 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:28 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT38_32SutherlandsRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.25m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.25m il Ly iz, N/A applied: Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Pz yreneslaeresheraisan 0,35 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:29 p.m.
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation

CPT file : CPT39_32SutherlandsRd
Input parameters and analysis data

Location : Halswell, Christchurch
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:30 p.m.
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Beca Ltd

=I1 Geotechnical Engineers
Ll= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT40_32SutherlandsRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.00 m User il No Clay like behavior
L5 v onear 2o nwelhex! I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A app|ied; Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Predn apronsibacreleraisan 0,35 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:32 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll: www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT41_678CashmereRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.00 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A applied: Sand & Clay
Pumts eyt Based on Ic value  Average results interval: 3 Ll v ht. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Pz yreneslaeresheraisan 0,35 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTh Plot CRR plot
i = n s n s
1= 1- -
l.6= 154 159
2 2
1 %— 20 3 -
3= 34 34
1.5 4 % T
[ q= g
(R 14~ 1 5
e .5 4.5
h= 15+ 157
= A= e e
E ‘. ,.: L LR
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o] 5 B
= 5.5 5.5
i e
PR ER
1)1 100
1 1
11- 11
11 % 11 %
12+ 124
12.54 12.54
154 1.
13.54 13.54
114 11
14.5 14,5
ST T T T r S S L = 1% I D i
I CUS DU B L L 2 : 4 ] o i (.6 v ;.5 1 1.% 2
at {Pag [c tRabertsen 19290) CRR & CSR Factor cof safety
M., =712 sigma =1 atm base curve Summary of liquefaction potential
- L = " 1 1 2 L= 1Ll ) 1 1 L L )
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LN
Lijuefaction

L Sk e A i

5

SR * * [ §
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MNormalized CPT penetration res:stance

Cycig Stress Ratio! {(CSR'Y

=
1 B -
] L i 3
- 1
. i 1
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3 1= T | B B B | T T T T+ T 3
1 r w1 1 12
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4 - st = e A
. No Liguefaction L * :
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" n 10 1N en un 120 110 o 180 PN .
qclhcs

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:33 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT42_564CashmereRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.00 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A applied: Sand & Clay
Pumts eyt Based on Ic value  Average results interval: 3 Ll v ht. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Predn apronsibacreleraisan 0,35 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
e 0.7 0.4 094
- 1- 1—=
L 1 54 1 S—i
| :
5= 2.0- 2.0
- 3 ,z—i
S, o e
™
z |
3 1] 4 -1—I
4.5 + i + .'.-i
- 1, -
b= 5.0 S..'-'-i
7 - u— i
| L=
.5 I 5= Iy ';"l
(= 7 7= ]
| ——
— T T T - T T Tt T T LN L R pa
SRR R TR AT . I 1 K : 4 u u. s (X3 (U RS T
St {MPag Rf & Ic (Rakertsen 1990) CRR & CSR Factor af safety
M., =7%2 sigma =1 atm base curve Summary of liquefaction potential
Y " - L - " l,\'ll'lﬂ: (| 1 sl = 11 1 1 ‘_|-|-.|'-
1 Lujeefaction - z L
] - - v, F
4 L - » U -
@ - - R -
4 u = - > : -
5 - < ' ¢
4 "J\' -“ .
“j\ .
1 i v
B 1 *e it o . it | o r £ ion=
35‘ 0, 1 om - § z
4 - -t ~
4] @
- 3 =
2 r a -
A
= B
) r =2 =
= - U3
& - = 1
v | z i
g S
3 - i
. No Liguefaction L
Ll S S SIS SRR R LA LI B e S S mar e e Er -
L] m 10 LN en un 120 110 o 162 PO .
qclhcs

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:34 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT43_484CashmereRd
Input parameters and analysis data

Ol PR AR W.T. (in-situ): .00 m wr o ay like behavior
Ay L) I&B (2008 G.W.T. (in-sit 1.00 User Dl N Clay like behavi
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A applied: Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Pz yreneslaeresheraisan 0,35 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M., =712 sigma =1 atm base curve Summary of liquefaction potential
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:36 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll: www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT44_564CashmereRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.00 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A applied: Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Pz yreneslaeresheraisan 0,35 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTh Plot CRR plot FS Plot
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Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT45_428cashmereRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.00 m User il No Clay like behavior
L5 v onear 2o nwelhex! I&B (2008) G.W.T. (earthq.): 1.00 m il Ly iz, N/A app|ied; Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
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Project title : CCC Halswell ODP Geotechnical Investigation
CPT file : CPT46_428cashmereRd
Input parameters and analysis data
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Beca Ltd

=I1 Geotechnical Engineers
Ll= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT47_334SparksRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 0.50 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 0.50 m il Ly iz, N/A applied: Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Predn apronsibacreleraisan 0,35 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
Cone resistance Friction Ratio SBTh Plot CRR plot FS Plot
i S f n n 5 1 n s—l
1= - L- x 1
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T - 1t IS
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Li5= IR 11.% 11.%
- 1.4 124 129
L A= 1.0 1.5+ - 12,54
S 1 11 ; 11
1:.5= 15.%- 15,5 . 15,54 -
= 11 14 N 3 14 .
Lo 14.%- 14,54 ‘ 1.5
N T——— . [ e e o | (. 1 | = 1% "——T— T =t ———
A T [ T e L 2 : 4 ] o i (.6 oS 1 1.9 2
at {Pag RF i) [c tRabertsen 19290) CRR & CSR Factor cof safety
M., =712 sigma =1 atm base curve Summary of liquefaction potential
Y " - L - " l,\'ll'lﬂ: (| 1 sl = 11 1 1 ‘_|-|-.|'-
1 Lujeefaction - z L
L - - H
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4 3 b - . -
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= B
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v | z i
g S
3 - i
- 1=
r w,
. No Liguefaction L
Ll S S SIS SRR R LA LI B e S S mar e e Er -
" mn 160 1.0 gn un 120 110 o 162 PN "
qclhcs

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:45 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll: www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT48_334SparksRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 0.50 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 0.50 m il Ly iz, N/A applied: Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Predn apronsibacreleraisan 0,35 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
Cone resistance Friction Ratio SBTh Plot CRR plot FS Plot
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:47 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation

CPT file : CPT49_200CashmereRd
Input parameters and analysis data

Location : Halswell, Christchurch

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.50 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 1.50 m il Ly iz, N/A applied: Sand & Clay
Punits o 1y Based on Ic value  Average results interval: 3 Ll vasght. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Pz yreneslaeresheraisan 0,35 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTh Plot CRR plot FS Plot
!
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at {Pag RF i) [c tRabertsen 19290) CRR & CSR Factor cof safety
M., =7%2 sigma =1 atm base curve Summary of liquefaction potential
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:49 p.m. 106

Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
Ll: www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT50_334SparksRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 0.50 m User il No Clay like behavior
L4 o in nwelhiex I&B (2008) G.W.T. (earthq.): 0.50 m il Ly iz, N/A applied: Sand & Clay
Pumts eyt Based on Ic value  Average results interval: 3 Ll v ht. N/A Limit depth applied: No
Curhquake magquuitune M 7,50 Ic cut-off value: 2.60 Trans iteil aup g No Limit depth: N/A
Pz yreneslaeresheraisan 0,35 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
_) . 5 i 5—! e_-_—-,——_—l LR == |
I | N\ ! m I
B 1= 1 1= ) 19
I l ! 1.5 1.5 ! k
> ih- Bl . —| 5 1 4%

1 f— S = >
th- - 5.5 z.s—! I
I- - 5 =
= b 5 b b ! |
— -1 W= " b=
. i '!
£ h— 5 54
,"3_’ "r.‘--? Shi= 4.0 ‘-.'l—l >
- - o i — P ]
-;,'ﬁ-l Y= N I l.—! Z I
| l;
,1‘—> :—E 7 ;_i
- g1 s .. <]
| ]
] Fon= K 6 L3 (—i
-l = - e
|
b= 1= 1~ | f.]' |-
e e s (—— i . 0 " L L
LU B TT AT " ? -+ - y 1 1 a : 4 u o Uk (.¢ u 0.~ ] 1.5 2
St {MPag Rf & Ic (Rakertsen 1990) CRR & CSR Factor af safety
M., =712 sigma =1 atm base curve Summary of liquefaction potential
N4 " - L = M l,\'ll'll’l:. L 1 LY SN B G ) L L ‘_|-|-.i-
1 Lujeefaction - z L
1 r z * U :
] T AL i
5 - S‘E_, )
1 F L -
“j\ .
1 ') v
1 r = 115
=~ L 2 =
g‘ M, 14 ~ :3: :
2] 3 @ h
p: ] | i =
2 1 r - -
£ K
ﬁ DR — 2
b3 4 r 2 =
¥ - i 3
oI - = 1
w 1 = [
e -
% " 2]
3 1= T | B B B | T T T T+ T 3
"1 r . ] 1
1 Nernetized fricticn rateo ('}
. No Liguefaction L
EL S e e Sac e R BEUHSCH S T B B BN S B e Sl R BT B B S -
iy N 16 10 gn ST LIS DU U [ S 1 UG - B oY) "
qclhcs
CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:52 p.m. 113

Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Geological Cross Sections
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Geotechnical Summary
Sheets



Job Name CCC Halswell ODP Geotechnical Investigation

Date 7/03/2014

Grid Reference (Area) A10 (R18)

Technical Category (Description) [LLo%]
(]I \TEVCI A YT N (N EL LYl 1.5 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
BH12 15.45
CPT49 12.2

Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials

Interbedded CLAY, silty CLAY, clayey Very soft - stiff / ve
SILT, SILT, sandy SILT, silty SAND & 0 8.9-12 y Y
loose - loose
SAND
Sandy GRAVEL & GRAVEL 89-12 >3 Medium dense

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.359) 1/25 (SLS, 0.139)
CPT49 2 50 260 80




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) B7 (R18)

Technical Category (Description) TC3
Groundwater Depth (m) (Source) 0.5 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
No ground investigations conducted

Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials*

Interbedded CLAY, silty CLAY, clayey
SILT, sandy SILT, silty SAND & SAND 0 >15 Unknown
with occasional lenses of PEAT

* The soil profile is derived from one CPT (CPT47) located outside of Grid B7.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)

No ground investigations conducted




Job Name CCC Halswell ODP Geotechnical Investigation

Date 7/03/2014

Grid Reference (Area) B9 (R18)

Technical Category (Description) [LLo%]
(ST \TEVCI @Y T N () ET (Yl 1.5 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
No ground investigations conducted

Generalised Soil Profile
Approximate Depthto  Thickness  Consistency/ Relative

Ground Materials*

Top of Unit (m) (m) density
Interbedded clayey SILT, organic
clayey SILT, SILT, sandy SILT, silty 0 8.9-12 Very soft-stiff / loose
SAND & SAND
Sandy GRAVEL & GRAVEL 8.9-12 >3 Medium dense

* The soil profile is derived from one borehole (BH12) located outside of Grid B9 & CGD data.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.359) 1/25 (SLS, 0.13g)

No ground investigations conducted




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) C1 (R15)

Technical Category TC3 & TC2/3
(]I \TEVCI AV YT N (N EL (Y 0.5 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
BH1 10.5
CPTO1 6.88
CPT02 5.44

Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) density

Ground Materials

Interbedded CLAY, silty CLAY clayey
SILT & sandy SILT; silty SAND & 0 5-6.5 Very soft-stiff / loose
SAND
Sandy GRAVEL 5-6.5 >4 Medium dense - dense

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.359) 1/25 (SLS, 0.13g)
CPTO1 2 50 120 100

CPTO02 2 50 80 50




Job Name CCC Halswell ODP Geotechnical Investigation

Date 7/03/2014

Grid Reference (Area) C2 (R15)

Technical Category (Description) JIOXRWESZIK}
(]G IT L TRV @Y T N (N EL LYl 1.0 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
CPTO03 6.34
CPTO4 6.48

Generalised Soil Profile

Approximate Depthto  Thickness

Ground Materials Top of Unit (m) (m)

Cohesion/Density

Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT, silty SAND & Very soft - firm / very

SAND with occasional lenses of loose - loose
PEAT

Medium dense - very

Sandy GRAVEL & GRAVEL 6-8 >7
dense

* The soil profile is derived from a combination of Beca investigations, Beca interpretations of Aurecon (2012)
investigations & CGD data.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.139)
CPTO03 2 50 90 60

CPT04 2 50 90 70




Job Name CCC Halswell ODP Geotechnical Investigation

Date 7/03/2014

Grid Reference (Area) C6 (R18)

Technical Category (Description) [L[o%]
(]I \TEVCI A YT N (N EL LT (Y 0.5 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
BH10 15.45
CPT34 15.14
CPT47 15.06
CPT48 14.26

Generalised Soil Profile
Approximate Depthto  Thickness Consistency/ Relative

Ground Materials*

Top of Unit (m) (m) density
Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT,; silty SAND & :
SAND with occassional lenses of 0 14-15+ | Very soft - siiff / loose
PEAT
Sandy GRAVEL 14 - 15+ >1 Dense

* The gravel layer first occurs between 14-15m across most of the grid. In the northeast of the grid (CPT47) there
is no indication of the gravel layer before the CPT was terminated at 15m.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
CPT34 2 50 240 180
CPT47 2 50 330 130

CPT48 2 50 210 160




Job Name CCC Halswell ODP Geotechnical Investigation

Date 7/03/2014

Grid Reference (Area) C7 (R18)

Technical Category (Description) [LLo%]
(]G \TEVCI AT N (N EL LY 0.5 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
CPT50 10.1

Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative

Ground Materials*

Top of Unit (m) (m) density
Interbedded CLAY, clayey SILT, SILT, )
sandy SILT, silty SAND & SAND 0 8.5-15+ | Very soft - firm / loose
Sandy GRAVEL 8.5-15+ Unknown | Medium dense - dense

* Soil profile is derived from CPT46 & CPT47 located outside Grid C7 combined with CPT50. The gravel layer
depth is shallowest (approximately 9.0 m bgl) at the eastern end of the grid and was not encountered in the
northwest corner of the grid.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.359) 1/25 (SLS, 0.13g)
CPT50 2 50 160 110




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) C8 (R18)

Technical Category (Description) L%}
(ST \TEVCI @Y N (N ET LYl 1.0 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
CPT45 11.92
CPT46 8.68

Generalised Soil Profile
Approximate Depthto  Thickness  Consistency/ Relative

Ground Materials

Top of Unit (m) (m) density
Interbedded CLAY, silty CLAY, clayey
SILT, sandy SILT, silty SAND & )
SAND with occasional lenses of 0 8.5-12 | Verysoft-firm /loose
PEAT
Sandy GRAVEL 8.5-12 Unknown | Medium dense - dense

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.359) 1/25 (SLS, 0.13g)
CPT45 2 50 320 170

CPT46 2 50 130 50




Job Name CCC Halswell ODP Geotechnical Investigation

Date 7/03/2014

Grid Reference (Area) D1 (R15)

Technical Category (Description) [JIOXRWESZIK}
(ST TRV @Y N (N EL LY 0.5 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
CPTO05 6.22
CPT06 4.98

Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) density

Ground Materials*

Interbedded CLAY, silty CLAY, clayey
SILT, sandy SILT, silty SAND & 0 5-14 Unknown
SAND

Medium dense - very

Sandy GRAVEL 5-14 Unknown
dense

* The soil profile is derived from Beca investigations & Beca interpretations of Soil & Rock (2013) investigations.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.359) 1/25 (SLS, 0.13g)
CPT05 2 50 100 40

CPTO06 2 50 60 50




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) D2 (R15)

Technical Category (Description) [JIOXRWESZIK}
(ST TRV @Y N (N EL LY 0.5 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
CPTO7 11.18

Generalised Soil Profile
Approximate Depthto  Thickness  Consistency/ Relative

Ground Materials*

Top of Unit (m) (m) density
Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT, silty SAND & 0 65-145 Soft - firm / very loose -
SAND with occasional lenses of ' ' medium dense
PEAT
Sandy GRAVEL & GRAVEL 6.5-14.5 >1 Medium d‘e’ﬁzze - very

* The soil profile is derived from a combination of Beca investigations & Beca interpretations of Aurecon (2012)
investigations. Gravel layer was observed at shallower depths in the north of the grid.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.359) 1/25 (SLS, 0.13g)
CPTO7 2 50 180 110




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) D3 (R15)

Technical Category (Description) [JLOXR WL
(ST \TEVCI AT N (N EL LY 1.5 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
CPTO08 6.42
CPT10 12.06

North Generalised Soil Profile

Ground Materials* Approximate Depthto  Thickness  Consistency/ Relative

Top of Unit (m) density
Interbedded CLAY, silty CLAY, clayey i ki
SILT, SILT, sandy SILT & silty SAND 0 2-4 Very soft - stiff / loose
Sandy GRAVEL 2-4 >2 Medium dense - dense

South & East Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials*

Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT, silty SAND &

SAND with occassional lenses of 0 11-13.5 | Very soft - stiff / loose
PEAT
Sandy GRAVEL 11-135 Unknown Medium dense - very

dense

* The soil profile is derived from a combination of Beca investigations, Beca interpretations of Aurecon (2012)
investigations & CGD data.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
CPTO08 2 50 20 0

CPT10 2 50 210 80




Job Name

CCC Halswell ODP Geotechnical Investigation

Date 7/03/2014

Grid Reference (Area) D5 (R17)

Technical Category (Description) [6
(ST \TEVCI @Y T N (W EL LYl 1.5 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)

BH6 15.45
CPT23 2.7

CPT24 4.34
CPT31 7.56

Generalised Soil Profile

Ground Materials Approximate Pepth to Thickness ConS|stency( Relative
Top of Unit (m) density
Interbedded CLAY, silty CLAY, clayey
SILT, sandy SILT, silty SAND & 0 1-3 Soft - firm / loose
SAND
Sandy GRAVEL & silty GRAVEL with 1-3 ~14* Medium dense - dense
occasional lenses of SAND

* Thickness of gravel determined from borehole. The maximum refusal of CPTs was 7.56m. Gravel should not be
assumed to occur to 15m across the entire grid.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.139g)
CPT23 2 50 20 0
CPT24 2 50 0 0
CPT31 2 50 10 5




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) D6 (R17 & R18)

Technical Category (Description) [JLOXR WL
(]I \TEVCI AT N () EL LYl 1.0 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
CPT26 3.38
CPT35 9.56

West Generalised Soil Profile
Approximate Depthto  Thickness  Consistency/ Relative

Ground Materials

Top of Unit (m) (m) density
Interbedded CLAY, silty CLAY, clayey e
SILT, sandy SILT & silty SAND 0 15 Very soft - firm / loose
Sandy GRAVEL 1.5 >2 Medium dense - dense

East Generalised Soil Profile

Ground Materials* Approximate Depthto  Thickness  Consistency/ Relative

Top of Unit (m) (m) density
Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT, silty SAND & 0 9.5-15 Very soft - firm / loose
SAND
Sandy GRAVEL 9.5-15 Unknown | Medium dense - dense

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
CPT26 2 50 0 0

CPT35 2 50 160 120




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) D7 (R18)

Technical Category (Description) RIOXETleMEO¥IK]
(]I L \TEVCI @Y T N () ET LYl 1.0 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
BH11 15.45
CPT37 5.28
CPT40 8.72
CPT43 9.1

Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials

Interbedded organic clayey SILT,
clayey SILT, SILT, sandy SILT & silty
SAND with occassional lenses of
PEAT
Sandy GRAVEL with occasional
layers of SAND

0 5-85 Very soft - firm / loose

5-85 >6 Dense - very dense

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.359) 1/25 (SLS, 0.13g)
CPT37 2 50 90 40
CPT40 2 50 160 90

CPT43 2 50 110 60




Job Name CCC Halswell ODP Geotechnical Investigation

Date 7/03/2014

Grid Reference (Area) D8 (R18)

Technical Category (Description) TC3
Groundwater Depth (m) (Source) 1.0 (GNS Median Depth to Water Table)

Summary of Investigations

Reference ID Depth of Investigation (m)
CPT42 7.3
CPT44 15

Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) density

Ground Materials

Interbedded CLAY, silty CLAY, clayey
SILT & sandy SILT with occassional 0 7-15+ Very soft-firm / loose
layers of silty SAND & SAND

Sandy GRAVEL with occasional layers of 715+ Unknown Medium dense - very
SAND dense

* The gravel layer is shallowest (approximately 7m bgl) in the east of the grid and was not encountered in the west of
the grid.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35q) 1/25 (SLS, 0.13g)
CPT42 2 50 50 40

CPT44 2 50 300 210




Job Name CCC Halswell ODP Geotechnical Investigation

Date 7/03/2014

Grid Reference (Area) E2 (R15)

Technical Category (Description) [LLo%]
Groundwater Depth (m) (Source) NEK(HSEZURWEIE))

Summary of Investigations

Reference ID Depth of Investigation (m)
CPT11 14.74
CPT14 14.32

Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials

Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT, silty SAND &

SAND with occasional lenses of 0 14.0-14.5 Unknown
PEAT.
GRAVEL 14.0-14.5 Unknown Unknown

* The soil profile is derived from a combination of Beca investigations & Beca interpretations of Aurecon (2012)
investigations.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.139g)
CPT11 2 50 240 60

CPT14 2 50 350 90




Job Name CCC Halswell ODP Geotechnical Investigation

Date 7/03/2014

Grid Reference (Area) E3 (R15)

Technical Category (Description) [LLo%]
Groundwater Depth (m) (Source) NEK(HSEZURWEIE))

Summary of Investigations

Reference ID Depth of Investigation (m)
CPT12 12.12
CPT13 15

Generalised Soil Profile

Ground Materials

Approximate Depthto  Thickness  Consistency/ Relative

Top of Unit (m) (m) density

Interbedded CLAY, silty CLAY, clayey

SILT, SILT, sandy SILT, silty SAND & 0 12 - 15+

Firm / very loose -

SAND with occasional lenses of medium dense
PEAT.
Sandy GRAVEL 12 - 15+ >3.5 Dense - very dense

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.359) 1/25 (SLS, 0.13g)
CPT12 2 50 220 90
CPT13 2 50 260 150




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) E5 (R17)

Technical Category (Description) TC3 & TC2
Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations

Reference ID Depth of Investigation (m)
BH7 15.45
BH8 15.45
CPT25 3.76
CPT27 6
CPT28 1.86

Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials

Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT, silty SAND & 0 1-5
SAND with occasional lenses of peat.

Soft - stiff / very loose -
loose

Sandy GRAVEL with occassional Medium dense - very

lenses of gravelly SAND* 1-5 15-55 dense
Interbedded clayey SILT, SILT, sandy 6.5 6.5- 8.5+ Very soft - stiff / loose -
SILT, silty SAND, SAND & PEAT ’ ’ ' medium dense
Sandy GRAVEL 13- 15+ >2.5 Medium dense - dense

* The shallow gravel layer is absent in a small area along the western boundary of the grid.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.139g)
CPT25 2 50 5 0
CPT27 2 50 50 5

CPT28 2 50 0 0




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) E6 (R17 & R18)

Technical Category (Description) JIOXENEOYR WEOVIK]
Groundwater Depth (m) (Source) ENGEI=ReIaD)

Summary of Investigations

Reference ID Depth of Investigation (m)
BH9 15.45
CPT29 4.16
CPT36 8.94

West Generalised Soil Profile

Ground Materials Approximate Depthto  Thickness  Consistency/ Relative

Top of Unit (m) (m) density
Interbedded CLAY, silty CLAY, clayey i r
SILT, sandy SILT & silty SAND 0 05-2 Very soft - firm / loose
Sandy GRAVEL with occassional 15 35+ Medium dense - dense
lenses of sand

East Generalised Soil Profile
Approximate Depthto  Thickness  Consistency/ Relative

Ground Materials*

Top of Unit (m) density
Interbedded clayey SILT, SILT & silty 0 8-85 Very soft - firm / loose
SAND
Sandy GRAVEL 8-85 4 Medium dense
SAND 12 1.5 Medium dense
Sandy GRAVEL 13.5 >2 Dense

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
CPT29 2 50 0 0

CPT36 2 50 130 70




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) E7 (R18)

Technical Category (Description) JIOXRWESZIK}
Groundwater Depth (m) (Source) FLXGEESIAD

Summary of Investigations

Reference ID Depth of Investigation (m)
CPT38 4.3
CPT39 8.92

Generalised Soil Profile
Approximate Depthto  Thickness  Consistency/ Relative

Ground Materials*

Top of Unit (m) (m) density
Interbedded CLAY, silty CLAY, clayey i
SILT, SILT, sandy SILT & silty SAND 0 45-85 | Verysoft-fim/loose
Sandy GRAVEL with occassional 45-85 Unknown | Medium dense - dense
layers of SAND

* Shallow gravel layer encountered at the western side of the grid at a depth of 4m . The extent of the layer is
unknown, although depth of gravel is observed as 8m (BH09) less than 100m west in Grid E6.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
CPT38 2 50 40 20

CPT39 2 50 130 90




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) E8 (R18)

Technical Category (Description) [LLo%]
Groundwater Depth (m) (Source) ENGEI=ReIaD)

Summary of Investigations

Reference ID Depth of Investigation (m)
CPT41 15

Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials*

Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT, silty SAND & 0 15+ Very soft - stiff / loose -
SAND with occassional lenses of medium dense
PEAT

* The soil profile model is derived from a single CPT (CPT41).

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.139g)
CPT41 2 50 350 300




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) F3 (R15)

Technical Category (Description) [LLo%]
Groundwater Depth (m) (Source) NEK(HSEZURWEIE))

Summary of Investigations

Reference ID Depth of Investigation (m)
BH2 15.45
CPT15 15
CPT16 15

Northwest Generalised Soil Profile

Approximate Depthto  Thickness

Ground Materials Top of Unit (m) (m)

Cohesion/Density

Interbedded clayey SILT, SILT, sandy

SILT; silty SAND, SAND and PEAT 0 ! Soft - firm /loose

Sandy GRAVEL 7 3.5 Medium dense

Interbedded layers of clayey SILT,
organic clayey SILT; Silty SAND, 10.5 3.5 Firm / loose
SAND and PEAT.

Sandy GRAVEL 14 1+ Dense

Central Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials*

Interbedded CLAY, silty CLAY, clayey

SILT, SILT, sandy SILT, silty SAND & 0 10 Very soft - firm / loose
SAND
SAND 10 2 Loose - medium dense
Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT, silty SAND & 12 4 Unknown
SAND
GRAVEL 16 Unknown Dense

* The soil profile is derived from Beca investigations & CGD CPT data.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.139)
CPT15 2 50 270 180

CPT16 2 50 220 90




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) F3 (R16)

Technical Category (Description) JLOXE WK
Groundwater Depth (m) (Source) NEK(HSEZURWEIE))

Summary of Investigations

Reference ID Depth of Investigation (m)
CPT17 9.26

Central Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials*

Interbedded CLAY, silty CLAY, clayey

SILT, SILT, sandy SILT, silty SAND & 0 10 Very soft - firm / loose
SAND
SAND 10 2 Loose - medium dense
Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT, silty SAND & 12 4 Unknown
SAND
GRAVEL 16 Unknown Dense

* The soil profile is derived from Beca investigations combined with CGD CPT data.

Southeast Generalised Soil Profile

Approximate Depthto  Thickness

Ground Materials Top of Unit (m) (m)

Cohesion/Density

Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT, silty SAND, 0 7 Very soft - firm / loose
SAND & occassional lenses of PEAT

SAND (potential GRAVEL) 7 >2.5 Medium dense - dense

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.139)
CPT17 2 50 90 60




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) F4 (R16)

Technical Category (Description) [JLOXE QL]
Groundwater Depth (m) (Source) NEK(HSEZURWEIE))

Summary of Investigations

Reference ID Depth of Investigation (m)
No ground investigations conducted

West Generalised Soil Profile
Approximate Depthto  Thickness  Consistency/ Relative

Ground Materials*

Top of Unit (m) (m) density
Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT silty SAND & 0 15+ Soft - stiff / loose -
SAND with occasional lenses of medium dense
PEAT
SAND & silty SAND 10 2 Loose - medium dense

* The soil profile is derived from Beca interpretations of Aurecon (2011) investigations.

East Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials*

Interbedded CLAY, silty CLAY, clayey
SILT, SILT, sandy SILT, silty SAND &
SAND with occasional lenses of
PEAT

0 2-5 Soft - stiff / loose

Interbedded GRAVEL, sandy
GRAVEL, silty sandy GRAVEL & 2-5 >1.7
gravelly SAND

Medium dense - very
dense

* The soil profile is derived from Beca interpretations of Aurecon (2011) investigations.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.359g) 1/25 (SLS, 0.13g)
No ground investigations conducted




Job Name

CCC Halswell ODP Geotechnical Investigation

Date

7/03/2014

Grid Reference (Area)

F5 (R16)

.5 (ECan Wells)

Technical Category (Description) [JLOXE QK]
Groundwater Depth (m) (Source) [

Summary of Investigations

Reference ID

Depth of Investigation (m)

BH4

15.45

CPT22

8.2

West Generalised Soil Profile

Ground Materials Approximate Pepth to Thickness ConS|stency( Relative
Top of Unit (m) (m) density
Interbedded clayey SILT, SILT, sandy 0 4 Soft - firm / very loose -
SILT, silty SAND & SAND medium dense
Sandy GRAVEL & GRAVEL 4 10 Loose - medium dense
Interbedded organic clayey SILT, 10 5+ Firm - stiff / loose -
SILT, sandy SILT & PEAT medium dense

East Generalised Soil Profile

Ground Materials

Approximate Depth to

Thickness

Consistency/ Relative

Top of Unit (m)

(m)

density

Interbedded CLAY, silty CLAY, clayey Verv soft - firm / ver
SILT, SILT, sandy SILT, silty SAND & 0 8 Y y
loose - loose
PEAT
GRAVEL 8 Unknown | Medium dense - dense

Summary of Estimated Liquefaction Induced Settlements

Importance
Level

Design Life (Years)

1/500 (ULS, 0.359g)

Settlement values
1/25 (SLS, 0.13g)

50

CPT22 2

170

120




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) F5 (R17)

Technical Category (Description) [JLOXR WL
Groundwater Depth (m) (Source) NEK(HSEZURWEIE))

Summary of Investigations

Reference ID Depth of Investigation (m)
CPT30 1.5
CPT33 10.24

North Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials*

Interbedded clayey SILT, SILT, sandy
SILT, silty SAND & SAND with 0 1.2-26
occasional lenses of PEAT

Very soft - firm / very
loose - loose

Medium dense - very
dense

Interbedded organic clayey SILT, 6 9+ Very soft - stiff / loose -
clayey SILT, SILT, SAND & PEAT medium dense

* The soil profile is derived from Beca investigations & Beca interpretations of Aurecon (2010) investigations.

Sandy GRAVEL 1.2-26 3.4

Southeast Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials

Interbedded CLAY, silty CLAY, clayey Verv soft - firm / ver
SILT, SILT, sandy SILT, silty SAND, 0 10 r)lloose - loose y
SAND & PEAT
GRAVEL 10 Unknown Dense

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
CPT30 2 50 0 0

CPT33 2 50 200 130




Job Name CCC Halswell ODP Geotechnical Investigation

Date 7/03/2014

Grid Reference (Area) F6 (R17 & R18)

Technical Category (Description) JIOXENEOYR WEOVIK]
Groundwater Depth (m) (Source) NESK(EEERENIE))

Summary of Investigations

Reference ID Depth of Investigation (m)
CPT32 7

Generalised Soil Profile
Approximate Depthto  Thickness  Consistency/ Relative

Ground Materials

Top of Unit (m) (m) density
Interbedded SILT, sandy SILT & )
clayey SILT: silty SAND 0 7 Very soft - firm / loose
Sandy GRAVEL 7 >0.5 Medium dense - dense

* The soil profile is derived from a single CPT (CPT32) located inside grid F6.

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35q) 1/25 (SLS, 0.13g)
CPT32 2 50 100 70




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) G3 (R16)

Technical Category (Description) TC3 & TC2
Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations

Reference ID Depth of Investigation (m)
BH5 15.45
CPT18 5.18
CPT19 4.62
CPT20 6.94

Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials

Interbedded clayey SILT, SILT, sandy
SILT, silty SAND & SAND with 0 4-7 Soft - stiff / loose
occasional lenses of PEAT

Sandy GRAVEL 4-7 >1 Medium dense - dense
Interbedded organic SILT, clayey SILT, 10 5+ Firm - stiff / loose -
sandy SILT, silty SAND, SAND & PEAT medium dense

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35q) 1/25 (SLS, 0.13g)
CPT18 2 50 70 20
CPT19 2 50 50 20

CPT20 2 50 70 20




Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) G4 (R16)

Technical Category (Description) TC3&TC2
Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations

Reference ID Depth of Investigation (m)
BH3 15.45
CPT21 1.1

West Generalised Soil Profile

Approximate Depthto  Thickness  Consistency/ Relative
Top of Unit (m) (m) density

Ground Materials

Interbedded CLAY, silty CLAY, clayey
SILT, sandy SILT, SILT, silty SAND, .
SAND & gravelly SAND with 0 1.1-6 Soft - stiff / loose
occasional PEAT layers
Sandy GRAVEL & silty sandy GRAVEL 1.1-6 >1.4 Loose - dense

East Generalised Soil Profile
Approximate Depthto  Thickness  Consistency/ Relative

Ground Materials

Top of Unit (m) (m) density
Interbedded clayey SILT, SILT, sandy r
SILT, silty SAND & SAND 0 7-.10 | Verysoft-firm/loose
Sandy GRAVEL with occassional 3.6 Dense
lenses of SAND 7-10
Clayey SILT, SILT, sandy SILT, silty
SAND, SAND & Peat 14 1+ Very soft - soft / loose

Summary of Estimated Liquefaction Induced Settlements

Importance Settlement values
Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
CPT21 2 50 0 0
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o034/ Race
/ (Serves W.9na)
T
/ %,
%
¢
@
NORTH
W0 0 0 0 0 o

‘SCALE (m)

Owaka
(Serves 19.8na) -

Awalea Road Basins
(Serve 398 ha)

Carrs Road Basins
(serves 98.8na)

Meadowlands
(Serves 33.3nal

Calder Siewart Subdivision
(No secondary overliow)

Shands
(Serves 459na)

Basins in area bounded by
Shands Rd, Marshes Rd, Main South Rd, Halswell

H

Churisichunety A

Junction Rd

n
Creamer:
"";AT&\ Serves 20 5nal
.
s‘o-« 3 e
ingha

Wigram Aerodrome
(Serves 108.5 ha)

&“‘ Notti im
E (Serves 15 7ha)
Looe

LEGEND
Wet pond

Absorption basin
First Flush
Detention basin

Conveyance and Detention

L

oo e

ower Milns
FF & detention®,
basins
(serves 46.9nal
(volume for 56hal

Aidanlield Basins
(serves 40na)

Days Drain
Basin/Wetponds
(Serves 112.1hal

<

Sparks Road
Basins /)

(Serves 62.4na)

%, st
s

g
—— Souier
i

Rossendale Basin )

oy, szl o

CAPITAL PROGRAMME GROUP

SOUTH WEST AREA

A11:10,000
A1 | A31:20000

CP500000 | 1 o

PROPOSED BASIN AND
STORMWATER SYSTEM
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