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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation

CPT file : CPT15_101SabysRd
Input parameters and analysis data

Anys 2 nwthio I&B (2008) G.W.T. (in-situ):

L né=4 v onear 2 en neellies! I&B (2008) G.W.T. (earthq.):

Pty o eyt Based on Ic value  Average results interval:
Curhquake magquitune M, 7.50 Ic cut-off value:

Pz el o esherasson 0.35 Unit weight calculation:

Cone resistance Friction Ratio

Location : Halswell, Christchurch
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CRR plot
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Sand & Clay
Limit depth applied: No
Limit depth:
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FS Plot
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:23:22 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\R15\R15 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 : CPT16_101SabysRd
Input parameters and analysis data

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
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
" n s
- 1-
109 154
) = 2
b .J ||—
3= 34
2t 4 4%
I- e .
104 154 .
0y 1. 4§ -
- l',v-i
- " h— n A
z ]
;1 5.5
. e
"yo— u -
10s- 1)1
1 b 1
1L- 11-
1 e 11 %
1.- 12-
ST 1.5
1 154
1.0 13.54
| 1= 114
13 % 14.5
e I B m (1S o e o o o | — 1t
LI TR S U B ' N a [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
Y " - L - " l,\'ll'll’l:. (| 1 sl = 11 1 1 Lol .
Lijuefaction -

5

MNormalized CPT penetration res:stance

Cycig Stress Ratio! {(CSR'Y

=
1 - 3
1 i 3
4 1
(e r ]
{ r |
3 1= T | B B B | T T T T+ T 3
IR r . ] &
1 r Nernetized fricticn rateo ('
: : TS - V et RSt e
1 No Ligquefaction 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, 2:23:24 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\R15\R15 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 : CPT17_511HalswellRd
Input parameters and analysis data

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 yreneslacresheraisan 0,13 Unit weight calculation: ~ Based on SBT K. agpled: Yes
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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\R16\R16 Halswe
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation
CPT file : CPT18_511HalswellRd
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 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, 2:29:35 p.m.
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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\R16\R16 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 : CPT19_511HalswellRd
Input parameters and analysis data

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 yreneslacresheraisan 0,13 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
vope 7
- — nJ-
s (Lu H
it " ‘
- 1
e 12
.19 114
L= l.u~
L 1§
. 7
~=.~ 12 7.0
=
= - REE
)
= e 0
L5 28
i e
3.0 3.2
K > -
3 ]
s $ 8-
14 e
4.0 e
INE ERE
It T T 0 0 T Rl o - T T ¢t 1 r ’ . -l . L
H T TR . I 1 K : 4 u 0 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
L - - H
- * 0 U v
< - - ” * '
] ] Y - + i 4 X
S
“j\ .
1 i v
1 r = 115
-~ L 23 o
- . " -
g‘ 0o, 1 ] g -
2] 3 @ h
- ] i
2 1 r - -
A - L
3
ﬁ DRE - E
b3 4 r =2 =
¥ - i 3
@ ro= 4
w 1 - < (
= 5 1
e - -~
R 2]
- 1=
IR r L,

. MNo Liguefaction [
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, 2:29:36 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\R16\R16 Halswe
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Beca Ltd

Geotechnical Engineers
www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT20_511HalswellRd
Input parameters and analysis data

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 yreneslacresheraisan 0,13 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, 2:29:37 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\R16\R16 Halswe
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation
CPT file : CPT21_30GloversRd
Input parameters and analysis data

Location : Halswell, Christchurch

Anys s netho I&B (2008) G.W.T. (in-situ): 1.50 m U Dll 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
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 yreneslacresheraisan 0,13 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTh Plot CRR plot FS Plot
as— s 1l 11y [y
L= e IRE IRE UL
e L= n1%= 015 015+ 0.1%=
_. " .2 n.2= T
" TR 1.5 1125 1.5
ni 0.3 0.3 0.7+
[ ] "ot 1 3% 1 3% "%
= o 14 14 A4
™5 0 (1,15 01,15 01,15
Pl "ne= 15 15 15 |
e it 11,55 10,55 155 :
=
RTIR (T 11t 11.ts= e =
(Rl 05— (1.5 (115 (L5
- 1./ 1.2 1.4 12
L "t .75 (1,75 075"
- T 113 13- 1.5
ViR — TR 1 {5 I {5 1 2l
R 0 0.9 0.9+ U
1S - 1ot — 1 €r— i1 <1n— n = :|
1= I 1 1 1 I
L 1% 1054 105+ 103 “J
LI B e e p | LI B e e e | r O G e o e = 11 (——— It T T T
Lo 1l 20 25 20 35 | " a8 1 2 : 4 » wl i (X4 voBS 1 1%
at {Pag RF i) [c tRabertsen 19290) CRR & CSR Factor cof safety

M., =72 sigma =1 atm base curve

XS

5

Cyciig Stress Ratio! (CSR'Y

Lijuefaction

MNormalized CPT penetration res:stance

Summary of liquefaction potential

U T S B

Lsnn=

1T TTrrST T

=
1 - 2
1 i 1
] i
1) — ]_
] A
3 1= T LA B e | T T T T T
L b r w1 1 12

1 Nernetized fricticn rateo ('
. No Liguefaction L
T T I e e e e o o R B e e e .
" n 10 ] en wn 120 i o 180 2N "
qclhcs

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:29:38 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\R16\R16 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 : CPT22_117KennedysBushRoad
Input parameters and analysis data

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
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
17 ﬁ-/ 1y he- 0 5~i M1,
- 1 1 1-f
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I PER L T L " ? -+ - S 1l 1 a : 4 u o Uk (.¢ u 0.~ ] 1.5 2
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 ‘_|-|-.|'-
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1 r = 115
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" mn 160 1.0 gn un 120 110 o 162 PN "
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:29:39 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\R16\R16 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 : CPT17_511HalswellRd
Input parameters and analysis data

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
Predn apronsibacreleraisan 0,35 Unit weight calculation: ~ Based on SBT K. agzphienel: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
(P ne 0.5"!
. !
. 1= 14
!
1.5 14— 14—
i i !
|
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n- K= 35—
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i i U= | —
. |
e o= K 4= ! —
I |
- = 5 i =
T T T | LR | 1T - I ' T - I v T 1 LI | '
HIBERUTEE TR 10 [ 1 g : 4 u 0l uE (X4 I | 1.5
St {MPag Rf & Ic (Rakertsen 1990) CRR & CSR Factor af safety
M., =7%2 sigma =1 atm base curve Summary of liquefaction potential
s " - L - " l,\'ll'lﬂ: L 1 sl = 11 1 1 ‘_|-|-.|'-
1 Lujeefaction - z L
] i 2 ; L
| = s N oo EH LTS T} v
1 8 . - +
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"] - B A
1 i v
1 r = 115
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A - L
[
ﬁ DRE - E
b3 4 r =2 =
¥ - i 3
@ ro= 4
w 1 - = [
= 5 1
e — -
3 2]
3 1= T LI B B N | T T T T T a1
L% b r | 1 12
1 Nernetized fricticn rateo ('}
. No Liguefaction L
ELi S e e ST NN LI Tk S S S S e S S Sl S S B S 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, 2:32:04 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\R16\R16 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 : CPT18_511HalswellRd
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 : CPT19_511HalswellRd
Input parameters and analysis data

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
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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 : CPT20_511HalswellRd
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 : CPT21_30GloversRd
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
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 FS Plot
as= s 1"y 1y [t 1y
L= i.1- 1.1 1.1 Ul
e L= n1%= 015 015+ 0.1%=
_. " .2 n.2= T
" TIREE 125 1,25 1,25
na 0.7 0.3 0.7
[T "ot 1 3% 1 3% "%
= e 1.4 1.4 1.4
Dl O 0% (1,15 (1,15 (1,15
Pl e nL- 15 15— 15— |
= e e 1,55 1,55 1,55 '
=
X e 1= 1.5 1.5 ne=] =
(Rl 05— (1.5 (115 (L5
- 1./ 1.2 1.4 12
L "o (.75 1,754 075"
N " 15— 1 5= 1.5
LR TR 1 {5 I {5 TR
R 0 0.9 0.9+ U
1S - 1ot — 1 €r— i1 <1n— n = :|
1= I 1 1 1 I
L 1% 1054 105+ 103 “J
T LI B e e — 1 1T i 11 —T T Il T
Lv 10 20 26 20 35 - I L 2 : 4 v s L] 0.6 voS 1 1
at {Pag RF i) [c tRabertsen 19290) CRR & CSR Factor cof safety

M., =72 sigma =1 atm base curve

XS

5

Cyciig Stress Ratio! (CSR'Y

Lijuefaction

MNormalized CPT penetration res:stance

Summary of liquefaction potential

U T S B

Lsnn=

1T TTrrST T

=
1 - 2
1 i 1
] i
1) — ]_
] A
3 1= T LA B e | T T T T T
L b r w1 1 12

1 Nernetized fricticn rateo ('
. No Liguefaction L
T T e BT I e we s o o e B e e o e .
" n 1 1N en un 120 i o 180 2N "
qclhcs

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:32:07 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\R16\R16 Halswe
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

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

CPT file : CPT22_117KennedysBushRoad
Input parameters and analysis data

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 SBTn Plot CRR plot FS Plot
17 5 / 0 5~i s
£ 1= 1| {
L' = 1 .'-—i == _ —
- . = '-.. e b _ -‘{:
| | ]
e - ; \—l 1 )
H- - {_i
_ T = -',_',—I
;'-. 14 1-- 4—i
2o = : \—I
0 - S-i
n, § e ] rl"I
- - u
1 b = (] H—!
D . ~= I
I B =
T 1 1 1 1 | L L | 1T ] - I ' T - T v I~ 1 i 1
LB LU LTI L R Y 1 K : 4 u 0 u. s (X3 (U RS T
St {MPag Rf & Ic (Rakertsen 1990) CRR & CSR Factor af safety

M., =72 sigma =1 atm base curve
XS + - —_— Lenn
Lijuefaction

Summary of liquefaction potential

U T S B

YN

5

Cyciig Stress Ratio! (CSR'Y

¢ ¢+ 30 2

No Liguefaction L

LI BLENC B

en wn 120 i o

qclhcs

DN B B —

T
180 2N

MNormalized CPT penetration res:stance

§on

N R A M E R

1l

MY | - &

J

|

k
L
L
-
-

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:32:08 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\R16\R16 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 : CPT23_470SparksRd
Input parameters and analysis data

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
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
|-5—/ n|= (N B h -
v - " "—’ 0y, 24— TRE A
i "= "o n {-l . oy
o= u - 0.1 a4 '™
1 b " [ o s
iy = U n.o-¢
et " .,_: 7= 074
14,4 nH- 1= ”H‘j
o 1ot nn- nh-t'
- - 1 I i
L5 11 1.1 1.1
= 1 12— 12 1 = 4
S 1 134 134
™ ; .
=LA 14= 114 14 :
q H
9| e 1= I ' e —
| += 10— O | 1.u—g- Er {
L= 1= 174 Vi
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(e 1= 141 ! 1§ {]
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= sl= ERE ! ERE £ (]
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- 1-: EER H A~
. - - 5 I PR
e L= F - | 2u-f .
2.2 T T T T 1 FE R bk e | T 24T 5 —T T T 2 T L
I (I LR TR [ 1 g : 4 0l uE (X4 TR S | 1.5
St {MPag Rf & Ic (Rakertsen 1990) CRR & CSR Factor af safety
M., =7%2 sigma =1 atm base curve Summary of liquefaction potential
s - L - " l,\'ll'lﬂ: 1 1 a L= 111 L L I T ) -l'_
1 Lujeefaction - z L
L - - . +
] I z u -
] L - Y o4 3
5 - ) v ]
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v
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o
2
=2
v
?_l
T
<
2

Cyciig Stress Ratio! (CSR'Y

=
1 - 2
1 r 1
E - !
o s ]
9 - |
o desnas w | 13
1 '”"
. No Liguefaction L
ELi S e e ST NN LI Tk S S S S e S S Sl S S B S S .-
" 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, 2:36:27 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\R17\R17 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 : CPT24_119SutherlandsRd
Input parameters and analysis data

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
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 yreneslacresheraisan 0,13 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
1o i "= 2= n!? -
11— "= "= I
e (s (Lu (s 5
s na= 0 & 054
- | _: 1 14
1.7 1.5 1.2 1.2
1.1 14= 114 - 1 Ao
.o 10— 10 10 104
{ | »
L.t 14— 1 4 18— e
T .= = A 2
£ i ’- e p ,_I FE
o7 Y |
e b ;= .1 2.-1—| &4
1o s Zhm Zomo 0
1 P 70 72 It ¢
: i
. 3= 3 3 =
| .
3 . e N
e C4= 1 | T
3.5 u= .0 i ey :
e 55" | o
1 1_; 4 ' 1-f
e b= e = . 4.)‘{5 .
1 1 y =T T LA e - 1 m— T T T =TT T T
[CTRTETE R Y 1 K : 4 u 0 u. s (X3 (U RS T
St {MPag Rf & Ic (Rakertsen 1990) CRR & CSR Factor af safety
M., =712 sigma =1 atm base curve Summary of liquefaction potential
Y " - L - " l,\'ll'lﬂ: (| 1 sl = 11 1 1 PR R .1'-
1 Lujeefaction - z L
4 - =t ; A -
] - » , D U r
] ] - ‘?o . 3
5 - ) ". + e 5
] -1
1 r fons
M, 14 ~ :

MNormalized CPT penetration res:stance

Cyciig Stress Ratio! (CSR'Y

=
1 - 3
1 i 3
J 1
] i 1
{ r |
3 1= T | B B B | T T T T+ T 3
L% b r | 1 12
1 r 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

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:36:27 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\R17\R17 Halswe
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Beca Ltd

Geotechnical Engineers
www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT25_25KennedysBushRd
Input parameters and analysis data

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 yreneslacresheraisan 0,13 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
i i fi :{JI 0.2e8
o - R g
e 1= |lf|—i ||E.—T
e 0.8 U.&—i e 2
1 1= 1-¢
= 10 1 :_i 109
e 14 1 4—i 14 .
. —— — s
. Lo- 1.0 l.o—i 1.0¢: ﬂ_*
oL 18- 14 C 148
™
§ . ke 3—i | 27
LR 2.2 2= 2.2
|
e e ,4-I PR
e * o 3.-3-| 5 * 0
LA 2 e 2ds 1 24
Lo -
.. - B ‘{_l | EE 3
I \
19 3.1 s.a—l I ERE &
1 .
- suv R Tk
| '
— N s e L —T—T T —
[ e a3 R Y 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 PR R .1'-
1 Lujeefaction z L
4 - .
{ - !&; U '3
5 o -

M, 14

MNormalized CPT penetration res:stance

Cyciig Stress Ratio! (CSR'Y

n,]-. - mnN, %t o o ’.
. MNo Liguefaction [
EL S e e Sac e R BEUHSCH S T B B BN S B e Sl R BT B B S -
" m 10 (] en w32 0 e 152 "
qclhcs
CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:36:28 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\R17\R17 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 : CPT26_95SutherlandsRd
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
" 0t 0.2+
e 5= (11 0.14-
' an = = = (i ]
[ n.\;—: [T - '
- - - N
: —] i ¥
L. 1 - 1.0 1.2
LA 13- R 13-
= ]
S 1 1u- 1ur
3 L ;A= 1.6 1.5
n
- - o 27
' i 21 2 g
l b 2
e S 21 EE
R I h=— 7 (= JuF
v Si— .4 2.8 :
P 3wt
. o _— o
- 2
1 1 E T [ S | T o 5 S T m— T T —TT
TEUTE R Y 1 K : 4 u 0 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 PR R ) .1'-
1 Lwuefaction - z Py 'p" L
| - - F
1 - - A e 2 o 'y
J L B - & i
. | ) . .

=

MNormalized CPT penetration res:stance

Cyciig Stress Ratio! (CSR'Y

:
l.\']— —
J R 00
. No Liguefaction L
Ll S S SIS SRR R LA LI B e S S mar e e Er ca
" 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, 2:36:29 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\R17\R17 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 : CPT27_47KennedysBushRd
Input parameters and analysis data

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 SBTn Plot CRR plot FS Plot
"2 ' S
(1.4 a4
1= 1" |
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- R R
s b U .
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e 5 2= 5 24
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b K = Rl ™
5.6 5.6 sagt .
- — I e . 7T il T —T
v e S ML D " N -+ - S 1l 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
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qclhcs

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:36:30 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\R17\R17 Halswe
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation
CPT file : CPT28_57SutherlandsRd
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
L5 v onear 2o nwelhex! I&B (2008) G.W.T. (earthq.): 1.50 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
Pz yreneslacresheraisan 0,13 Unit weight calculation: ~ Based on SBT K. agpled: 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., =7%2 sigma =1 atm base curve Summary of liquefaction potential
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Lijuefaction

5

MNormalized CPT penetration res:stance
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:36:31 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 : CPT29_57SutherlandsRd
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
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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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:36:32 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\R17\R17 Halswe
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Beca Ltd

=I1 Geotechnical Engineers
LI= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT30_29rProvincialRd
Input parameters and analysis data

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
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 yreneslacresheraisan 0,13 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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L% b r | 1 12
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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, 2:36:33 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\R17\R17 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 : CPT31_25KennedysBushRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.50 m User il No Clay like behavior
L5 v onear 2o nwelhex! I&B (2008) G.W.T. (earthq.): 1.50 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
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T 1- 1~ 1 1
L5 H] 15~ 1 5~| |\ 1.5+ f_ﬁ—
Pt 25 2w l ? fim
. i 3 AR e T
E - e 35 39 | i N
=] . | iE_
(R bl b5 b f-*i | e Y
e “n— 5 5 5 5-! LT S
| | !
vt N '.—: o b '.—{ h 4=
i i= = = 3
' | <]
2= L—. — - - PN
e "'[l.|| T ’H'uu-u]uuuu. T ,l'| T T T T T =T T
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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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" D Sl 1] en un 120 110 o 180 2000 .
qclhcs

CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:36:34 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\R17\R17 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 : CPT32_1SutherlandsRd
Input parameters and analysis data

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 SBTn Plot CRR plot FS Plot
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M., =7%2 sigma =1 atm base curve Summary of liquefaction potential
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1 Nernetized fricticn rateo ('}
. 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, 2:36:36 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\R17\R17 Halswe
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation
CPT file : CPT33_876CashmereRd
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 yreneslacresheraisan 0,13 Unit weight calculation: ~ Based on SBT K. agpled: Yes
Cone resistance Friction Ratio SBTn 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\R17\R17 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 : CPT23_470SparksRd
Input parameters and analysis data

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
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
1 5—/ "= e
" iv 2= .4
eoie n - n 3=
Leol= u - 0.1
o] o= 4
VA L= nig=—
et n ,’—: N 7=
1, 5= "nH=- TR
e ,.-.-.‘ nn-
. - 1
Lt 11 1.1
= 1 1= 129
P I 1 134
L 14= 11
) H
S| - 1= 1%
L= 10— 10
L] 1i= 17
BE 18- 15
1. ' ] u_' IR
Yoem 2ed
e = 7.0
| ~ 2.2+
o - K
e 1-: - ¥
(. y— 4
P = F - ]II
20 e e R e e | T 24T . e e e ri T —T
I UER LT R Y 1 K : 4 0 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
1 - - . r
{ - - U '3
] L - Y o4 3
2,5 - ' o ]
J | “ .
1 r fons
M, 14 ~ :

J

Q
=
5
kX
N
v
v
C
S
L
[l
—
Bt
=
o
2
=2
v
?_l
T
<
2

Cyciig Stress Ratio! (CSR'Y

=

1 I -

1 1 3

J 1
e L ]
] J

- 1=

”n14 r v

. 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 -
" 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, 2:43:20 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\R17\R17 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 : CPT24_119SutherlandsRd
Input parameters and analysis data

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
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
1o i "= 2= n!? -
11— "= "= I
e (s (Lu (s 5
s na= 0 & 054
- | _: 1 14
- 1 1.2 1.4
1.1 14= 114 1 Ao
I 10— 10 10— p 105
{ | | »
L.t 14— 1 4 18— ) e
T 2= 2 2 ! =
£ i ’- e p ,_I : FE
ar Y | .
P b P b P b 2.-1—| ' &
. bl
1., RETR Z 0™ _/l'."': L F 0
1 ?:*.—; 70 7 n-! | It ¢
1
. 3= 3 3 | =
| .
3 : s i
e C = 1 A
.0 u= T.0— et 1
e 55 L
1 1= 1 1§
1.0 [ e +.)—i': .
1 1 y =T T LA e - 1 T T T T T =TT T T
[ M g e I 1 K : 4 u 0 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 PR R .1'-
1 Lujeefaction - z L
L - - ¢ * .
] - » , D U r
] ] - ‘?o . 3
5 - ) ". + e 5
] -1
1 r fons
M, 14 ~ :

MNormalized CPT penetration res:stance

Cyciig Stress Ratio! (CSR'Y

=
1 - 3
1 i 3
J 1
] i 1
{ r |
3 1= T | B B B | T T T T+ T 3
L% b r | 1 12
1 r 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

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:43:21 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\R17\R17 Halswe
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Beca Ltd

Geotechnical Engineers
www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT25_25KennedysBushRd
Input parameters and analysis data

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 SBTn Plot CRR plot FS Plot
i i fi :{JI 0.2e8
o - R g
e 1= |lf|—i ||E.—T
e 0.8 U.&—i e 2
1 1 1§
= 10 1 :_i 109
e 14 1 4—i 14 .
_ Lam 1.0 l.o-i " R AN -
oL 18- 1a-i <§ 148
™
§ . ke 3—i ! ke ¥
R 2.7 2.2= : 2.2
| .
e e ,4-I ' PR
e * o 3.-3-| ' * 0
LA 2 dn 24 I 28
. . -
- . A B!
| !
1 3.1 5.~!—| e 1
- s U ] 3
| !
— N s e L — 7T T —
[ e a3 R Y 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 PR R .1'-
1 Lujeefaction - z L
L - - I
{ L - !3; U .
5 o -

M, 14

MNormalized CPT penetration res:stance

Cyciig Stress Ratio! (CSR'Y

“']-
. MNo Liguefaction [
EL S e e Sac e R BEUHSCH S T B B BN S B e Sl R BT B B S P
" 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, 2:43:21 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\R17\R17 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 : CPT26_95SutherlandsRd
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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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:43:22 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\R17\R17 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 : CPT27_47KennedysBushRd
Input parameters and analysis data

Ay nwethod I&B (2008) G.W.T. (in-situ): 1.50 m User il No Clay like behavior
L5 v onear 2o nwelhex! I&B (2008) G.W.T. (earthq.): 1.50 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
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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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation
CPT file : CPT28_57SutherlandsRd
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
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
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Beca Ltd

=I1 Geotechnical Engineers
LI= www.beca.com

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch
CPT file : CPT30_29rProvincialRd
Input parameters and analysis data

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
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 FS Plot
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CLig v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:43:26 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\R17\R17 Halswe
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Beca Ltd
Geotechnical Engineers
www.beca.com

it BeCd

Project title : CCC Halswell ODP Geotechnical Investigation
CPT file : CPT31_25KennedysBushRd
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
L5 v onear 2o nwelhex! I&B (2008) G.W.T. (earthq.): 1.50 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
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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CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:43:28 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\R17\R17 Halswe
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