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Calculated Settlement Indicator Response from a +/-20% Change in Depth to Groundwater
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Calculated Settlement Indicator Response from a +/-20% Change in Depth to Groundwater
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Calculated Settlement Indicator Response from a +/-20% Change in Depth to Groundwater

Calculated Settlement (mm)

Calculated Settlement (mm)

)
— 0, H .
< 20% less than the Median Median Groundwater Depth 20% greater than the
< Groundwater Depth Median Groundwater Depth
— ] — 3 e— ] e—TOta — ] — 3 — ] —T O3] — 2 3 — ] —T O3]
100% 100% | 100%
90% 7 90% 7 90% /‘
80% //4 // 80% // / 80% /
$ 70% / 5 70% 5 70%
: / 2 / g
2 60% g 60% / s 60% /
& & &
D |5 so% / 5 50% 5 50%
S |2 40 / £ 4o / £ o /
y/ iV P L
& 30% ” / & 30% /’ & 30%
20% / 20% W / 20% / /
10% % 10% 10%
0% 0% ’/ 0% ’/
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
Calculated Settlement (mm) Calculated Settlement (mm) Calculated Settlement (mm)
100% W— 100% 100%
90% s 90% Ve 90% v
s ) 24 o 1/ s vz
7, o 4
V48 Va4 /" /
$ 70% 7 // / 5 70% // / 5 70% /
t t €
& 60% & 60% / 2 60%
IE yaavi £ /[ £ //
N |5 s0% 5 50% 5 50%
S |# /) /[ / /
£ 40% £ 40% 2 40%
/1) /) /
& 30% / / / & 30% / 7 & 30% / 7
20% / 20% / /' 20% //
10% ! 10% / 10% %
0% 0% 0%
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Calculated Settlement (mm) Calculated Settlement (mm) Calculated Settlement (mm)
i 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
i H
1 1
100% — | 100% i 100%
90% - /,/ ~ i 90% / - / — i 90% ]
1 1
80% // 7/ // I 80% e 7/ / I 80% A
1 1
8 70% A A1/ g 0% / // / g 70% // /
t t t
in | & eo% / / 2 oo% ,/ Vi 2 e / ,/
Sl E / E Vivad ¥ ViVAVS,
o s 50% I s 50% / s 50% 7
g avi £ yavi : V9oV
£ 40% £ 40% £ 40%
/ iV ) VAV 4
& 30% & 30% / / & 30% 7 /
y VA WS
20% // 7 7 v 20% /, 20% /,
10% 10% 10% |
/
0% % 0% 0%
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400

Calculated Settlement (mm)

Figure L13



vl
Text Box
Figure L13


Date: 27/02/2013 Time: 2:53:19 p.m.

. oo

it

Kaiapoi & Northern Suburbs /

LEGEND
DBH Technical Category

0-10 TC3
10-20 TC2
20-30 - TC1
30- 40 - N/A - Port Hills & Banks
Peninsula
40 - 50 - N/A - Rural & Unmapped
50 - 60 N/A - Urban Nonresidential
60*  CERA Residential Zone
-~ . - Red Zone
J
Notes: IRoad Datakéase Sl:le"?d by Tzrral‘i:?k Igterr;'atiogal Ltd. Ri\:Aet;S"b fon 30 25’2‘3’2@ CXP |FebA EARTHQUAKE COMMISSION
agoons and coastline licensed under Creative Commons Attribution 3.
New Zealand and sourced from LINZ. Crown Copyright Reserved :RPC'ZESVED CHRISTCHURCH CITY & KAIAPOI
A . 52020-0200-L SN130 LSN (Groundwater Depth
3 SCALE 1:60,000 SCALE (AT A3 SIZE) o .
0 1 2 3 4 (km) 150,000 20% Below Median, M7.5, PGA O.13g)R
- rePare y Tonkin [aylor N FIGURE No. H ev.
Location Plan Rt 52020.0200 Figure L14 0




Date: 27/02/2013 Time: 2:37:33 p.m.

—\ 3 o o .QS.‘ ’o 2
J _—
A N | ) 3 =
\ e O o . o
. \/ A £ .l 'i al . o 4
AN C Ad
3 te ¢ ~“qo0° 7" o ° : gt *
2% "0 » “ A ° coet
9 o Z, @ .o ' . o \
. ° oe g .
e Nty &
A 2 cmEN % Ll .
~ N »
e ‘g w0 \ 0
- 11 & < ‘E_ ° o » °
‘ € *71'\\ 0 |
 ewag ¢ o.. ; N € ;.
o *8 .‘. > l.O ¢ 0‘ % o . § o
o0 ° >/
— O [ YA o \
. | ® ° o o.' % ;
0 ; P % % 3 N d
D . L * ° ™\
N o 4 o ° U
&, %o ° » o e $° ‘ 0 LEGEND
o v o o\le cc’, ° g o’
e . ° o . SO LA \ v LSN DBH Technical Category
A ° o L ) ° ¥
° ‘ \1 e o .
o s S $ e 0-10 TC3
~ e o
o § AV r e 10-20 TC2
\ ° 4 ‘O
//4 ° .\ ‘.. =) o 20-30 - TC1
Qo X l-
= i O 40-50 - N/A - Rural & Unmapped
A o 50-60 N/A - Urban Nonresidential
//
® 80 CERA Residential Zone
- Red Zone
J
Notes: Road Database supplied by Terralink International Ltd. Rivers, 25’2\3’2@ CXp [Feb1d EARTHQUAKE COMMISSION
lagoons and coastline licensed under Creative Commons Attribution 3.0
New Zealand and sourced from LINZ. Crown Copyright Reserved :RPC'ZESVED CHRISTCHUR_CH CITY & KAIAPOI
A3 SCALE 1:60,000 52020-0200-L SNO69 LSN (Median Groundwater
0 1 2 3 4 (km) 1:60,000 Depth, M7.5, PGA 0.13g)
- PrePared by Tonkin & Taylor Ltd. FIGURE No. A Rev.
Locétion Plan R 52020.0200 Figure L15




Kaiapoi & Northern Suburbs,

LEGEND
DBH Technical Category

0-10 TC3

10-20 TC2

20 - 30 - TC1

30 - 40 - N/A - Port Hills & Banks
Peninsula

40-50 N/A - Urban Nonresidential

50 - 60 - N/A - Rural & Unmapped

60+ CERA Residential Zone

- Red Zone

Date: 27/02/2013 Time: 2:48:30 p.m.

= J/
Notes: Road Database supplied by Terralink International Ltd. Rivers, zﬁé\ggED P Feb3 EARTHQUAKE COMMISSION
lagoons and coastline licensed under Creative Commons Attribution 3.0 APPROVED CHRISTCHURCH CITY & KAIAPOI
New Zealand and sourced from LINZ. Crown Copyright Reserved
A3WSCALE1 60,000 Pyrig 53020-0200-LSN 129 LSN (Groundwater Depth
! y SCALE (AT A3 SIZE) 0, .
0 ) 5 3 4 (km) 1:60,000 20% Above Median, M7.5, PGA 0.13g)
P:Pared by Tonkin & Taylor Ltd. FIGURE No. Figure L1 6 Rev. 0
A —— — Locétion Plan F_52020.0200




|

LEGEND
DBH Technical Category

0-10 TC3
10-20 TC2

20-30 - TC1

30- 40 - N/A - Port Hills & Banks

Peninsula
40 - 50 - N/A - Rural & Unmapped
50 - 60 N/A - Urban Nonresidential
60+

CERA Residential Zone

- Red Zone

Date: 27/02/2013 Time: 2:58:04 p.m.

= 4
Notes: IRoad Datakéase Sl:le"?d by Tzrral‘i:?k Igterr;'atiogal Ltd. Ri\:Aet;S"b fon 30 25’2\3’2@ CXp [Feb1d EARTHQUAKE COMMISSION
lagoons and coastline licensed under Creative Commons Attribution 3.
New Zealand and sourced from LINZ. Crown Copyright Reserved :RF:)F;ESVED CHRISTCHURCH CITY & KAIAPOI
) 52020-0200-LSN132 LSN (Groundwater Depth
A3 SCALE 1:60,000 SCALE (AT A3 SIZE) o .
0 1 2 3 4 (km) 160,000 _ 20% Below Median, M7.5, PGA 0.229)R
- rePare y Tonkin faylor Ltd. FIGURE No. H ev.
Locétion Plan R 52020.0200 Figure L17 0




Date: 27/02/2013 Time: 2:42:07 p.m.

e\ Q5
) < (
X I
\"*
:i | of 3 \‘\\ .
1
o
g2 \
. < [}
' L
L ( @ o
—
- \ 3 °
\J
/ 0, . -
o [} |
3 ° o 0,90 = b " ¥
N\ ° ¢ gf 0: I o ) o —
- . [ | o oo
}\\ e O Y o Y g J o
° \, A \ &l ° 23 © o o
— LSS I
| o ..’.\0 ‘ro D‘.d‘:’oc’: X o ) "../.’ o #
w0 3o %, © 5, AL . 0Ple 0.
r CRdS ‘ -y o ° o °
e & o © @ LR 8 9 > ¥ \
., 5" & - g © .1..: . . )
° . = - 5
o ¥ % b L i N
\'/, - i | B .% h \
i o 2 — o
- Q\ * E_ ° ® b
\ 771'\\ %o |
e o2y/e ° & S
g0 o 2 F o e .
©o & p ° <
e | I Q Pl
[J i —t {’r. ° * 0' > o
": i Fo = o X ™
% & @ 9 & ° d
&, 6o, ° ® = . o0 o LEGEND
% v o e b N\ % ;
.'-':‘:';, o o ° & @ £ o \ v LSN DBH Technical Category
L} o
o ‘ ° \ o o o ) -.
| N4 9 ° 'ﬂ ° 0 ® 0-10 TC3
— 5, o .
[ L . -
e/ T % ¢ 10-20 TC2
\ o
//4. o ‘o. j o 20-30 - TC1
o ~ H - \ E R - N/A - Port Hills & Banks
W/ - . s F ©  30-40 Peninsula
¢} 40 - 50 - N/A - Rural & Unmapped
> o 50 - 60 N/A - Urban Nonresidential
//
® 60" CERA Residential Zone
- Red Zone
J
Notes: Road Database supplied by Terralink International Ltd. Rivers, gﬁé\gseo CXP |Feb 3 EARTHQUAKE COMMISSION
lagoons and coastline licensed under Creative Commons Attribution 3.0 APPROVED
New Zealand and sourced from LINZ. Crown Copyright Reserved ARCFILE CHRISTCHUR.CH CITY & KAIAPOI
| 52020-0200-L SNO72)| LSN (Median Groundwater
A3 SCALE 1:60,000 SCALE (AT A3 SIZE)
0 1 2 3 4 (km) 1:60,000 Depth, M75, PGA 0229)
- PrePared by Tonkin & Taylor Ltd. FIGURE No. A Rev.
Location Plan Rt 52020.0200 Figure L18




N "71

5

|
Kaiapoi & Northern Suburbs /

LEGEND
DBH Technical Category

0-10 TC3
10-20 TC2

20-30 - TC1

30-40 - N/A - Port Hills & Banks

Peninsula
40 - 50 - N/A - Rural & Unmapped
50 - 60 N/A - Urban Nonresidential
60+

CERA Residential Zone

-~ . . - Red Zone

Date: 27/02/2013 Time: 2:56:54 p.m.

S EARTHQUAKE COMMISSION

Notes: Road Database supplied by Terralink International Ltd. Rivers,
lagoons and coastline licensed under Creative Commons Attribution 3.0

New Zealand and sourced from LINZ. Crown Copyright Reserved :RPC'ZESVED CHRISTCHURCH CITY & KAIAPOI
A3 SCALE 1:60,000 22020:0200-LSN131 LSN (Groundwater Depth
0 1 2 3 4 (km) 160,000 20% Above Median, M7.5, PGA 0.22g)

Rev.

Prepared by Tonkin & Taylor Ltd. FIGURE No. FIgU re L19

Rt 52020.0200

Location Plan




LEGEND
DBH Technical Category

0-10 TC3
10-20 TC2

20-30 - TC1

30-40 - N/A - Port Hills & Banks

Peninsula
40 - 50 - N/A - Rural & Unmapped
50 - 60 N/A - Urban Nonresidential
60+

CERA Residential Zone

- Red Zone

Date: 27/02/2013 Time: 3:01:22 p.m.

S EARTHQUAKE COMMISSION

Notes: Road Database supplied by Terralink International Ltd. Rivers,
lagoons and coastline licensed under Creative Commons Attribution 3.0

New Zealand and sourced from LINZ. Crown Copyright Reserved :RPC'ZESVED CHRISTCHURCH CITY & KAIAPOI
A3 SCALE 1:60,000 22020:0200-LSN134 LSN (Groundwater Depth
0 1 2 3 4 (km) 160,000 20% Below Median, M7.5, PGA 0.35g)

Rev.

Prepared by Tonkin & Taylor Ltd. FIGURE No. FIgU re L20

Rt 52020.0200

Location Plan




e\ 5
) = (
X
\ve
& b P L\\
%  \9
o
5 3 \
e 6
— L
@ °
©
0
S =
o
. ,‘ o
\/ 00 o\ 1"0 o ° =3 &2 2 -'."/ o &
[ p o o ~
0.’ 8;‘.' » f@ ::' 8 . 5% 0w /\
Y » % ] Sl 9 % C R ‘e > o \
° o o - & 8 © .1’; b ° ° &
° o °
] — °
\'/, o 3 | ° b il <
— - : ® CJ \
B o Al — °
j 9 L 13 A e ® 3
¢ & o o & .‘
o8 o o 2 ." . o %
[ X @0 ; o
V=a] o [N o / \
o | = {’rq ¢ g .OO O \
'b'.: | ) o % 3 '0. Z ° > o N
L . 2" = . i L ° LEGEND
% ° ANAN od
e ° ° o ° )2, £ o 70 ) v LSN DBH Technical Category
D) °
og e ° \ o ° o ° o >
\ “ o el 'ﬂ ° w2e (] 0-10 TC3
g 20 @ 54 ~
© ~_ & A Y . ] 10-20 TC2
= ®
)/ e o < o 20-30 - TC1
74 - «

o \ Ay =
e} 40 - 50 - N/A - Rural & Unmapped
3 o 50 - 60 N/A - Urban Nonresidential

e 6o+ CERA Residential Zone

- Red Zone

Date: 27/02/2013 Time: 3:53:35 p.m.

J
Notes: Road Database supplied by Terralink International Ltd. Rivers DRAWN CXP |Feb 3 EARTHQUAKE COMMISSION
. lagoons and coastlﬁ'ﬁe Iicenysed under Creative Commbns Attri’bution 3.0 CHECKED Q
New Zealand and sourced from LINZ. Crown Copyright Reserved :RF:)F;ESVED CHRISTCHUR.CH CITY & KAIAPOI
) 52020-0200-LSN0O74 LSN (Median Groundwater

A3 SCALE 1:60,000 SCALE (AT A3 SIZE)

0 1 2 3 4 (km) ; db1r:6k0'?70? _ Depth, M75, PGA 0359) _
- rePare y Tonkin [aylor . FIGURE No. H ev.
Locétion Plan Rl 52020.0200 Figure L21




Date: 27/02/2013 Time: 6:10:34 p.m.

Q
8 : v B ot A
Ll Lo .
if [T
3 . %
S
P e
o --qL — o
0, ANl A
/ o ¢ 8 ) 5 .-
< A y
B ﬁ>(/ L] o o ) J.
\\ 4 N <ié. ) ESQ @ Q?ﬁ h 5 *
N AT o @ ‘o & okt
\>< L) @ £ . ~ ..\_,ﬁ
X .J. & L B9 a0 o, o
N o r."- o’ ° % o
2t S et 0 o S RS :
‘u‘. .' o & .:
rQ e o " - -~ & 2o o .: ‘-
. \ s F % N
\\.—T_ o ﬁ‘ v N K ' - // t
. =)
v—'WW:;. R L3 N S . A
| ot a . o
\ﬁ J‘f% 9¢ 0 *

/_.

Kaiapoi & Northern Suburbs

LEGEND
DBH Technical Category

0-10 TC3

10-20 TC2

20-30 - TC1

30 - 40 - N/A.- Port Hills & Banks
Peninsula

40-50 - N/A - Rural & Unmapped

50 - 60 N/A - Urban Nonresidential

60+

CERA Residential Zone

- Red Zone

Notes: Road Database supplied by Terralink International Ltd. Rivers,
lagoons and coastline licensed under Creative Commons Attribution 3.0
New Zealand and sourced from LINZ. Crown Copyright Reserved

A3 SCALE 1:60,000

0 1 2 3 4 (km)
- e ——

Location Plan

DRAWN

Feb.13

CHECKED

APPROVED

SCALE (AT A3 SIZE)

160,000

ARCFILE
52020-0200-L SN133

EARTHQUAKE COMMISSION
CHRISTCHURCH CITY & KAIAPOI
LSN (Groundwater Depth
20% Above Median, M7.5, PGA 0.359)

Rt 52020.0200

Prepared by Tonkin & Taylor Ltd.

Rev.

FIGURE No. FIgUI’e L22




1 1
° 1
N I |
n & ! 8 ! &
0 X 1
3 | |
< 1
S B ! I
] 0] S | o
£ o ! ” | :
c 9] =z “ =z _
@© = l n 1 z
B 1
=] = 1 - _ m
~ o c = ! g
ol & 3 ! N _ N
gl & & | i
W oo (U] ! “
5| 3 _ _
c o ! 1
S| o . . “ ° ! o
o o ™
o o e B s | O O s 2 ! S 3 o 2
5 . LS | F = LS “ F = ¢ Q
obaje
.w |||||||||| 189 [eo1UYDa) "| Ki06aje9 |esiuyoa) | AioBaje) |eotuyoa)
R e e e I e e e e e e e e e e =
< 8 | 8 | &
3 _ " i
8| g _ _
o ! I
.m % =3 ! o 1
— <<} I e 1 %
8| 8 : _
c| © F _
n 3 _
m© 2 - _ a _ 2
5 1
m c o ! o _ B
o w < 1 < _ m
W pud | “
(o] Q _
1 = ! |
F| S _ “
Q °© _
© M o~ ™ [y ! °© [s2l " °
£ 3 O 3 < ! 0 O 32 I o 3 3 e
[ = ] 1 = [ ¢ o = = e 5
o KioBaje " ! =N _ g . =
/]
I 189 [eo1uYda) | Ki0Baje) [eoluyosay “ KioBajeg jeojuyos )
o ST TTT T T T T s s s s ettt Bttt
g & _ S | s
c I - _ =
2l | “
o _ _
© < !
(-4 [T 2 ! 2 " =
2| 2 o _ ! i
7} o (e -4 !
- N — [72] I 5 _
= Q - 1 .N_.v ! Wv
c & _ -
2 = 2 | 2 !
] © ~ < 1 m
2 S _ _
1
[] [e} 1 |
— Padl _
R O | _
S I
~ e 1 e _
5 5 g ! S 5 g " R .
= = Dam S 1 m m % 5 1 m m 8 m
KioBajed |eoiuyoss : N ! =N
1uyosa ] KioBaje9 |esuyosa] KiobBaje) jeaiuyosa)
(8) vod :
€T0 ’
¢co S€0

Figure L23


vl
Text Box
Figure L23


LSN Response from a +/-20% Change in Depth to Groundwater
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LSN Response from a +/-20% Change in Depth to Groundwater
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