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Q L]
LPI Ground Surface Observations after Feb 2011
Y g ¢ 1 No observed ground cracking or ejected
e IS [} -
° ° og® \-nn‘ 0-3 - liquefied material
. o "%7'—3.\. \v;}’} @ 3-6 Minor ground cracking but no observed
g 4 o8 ° - ejected liquefied material
< \ 9 o £ 6-9 No lateral spreading but minor to moderate
. o o 9-12 quantities of ejected material
° No lateral spreading but large quantities
o 12-15 - of ejected material
Moderate to major lateral spreading; ejected
[o] -
15-18 - material often observed
L] 18 + Severe lateral spreading; ejected material
L - often observed
Notes: Road Database supplied by Terralink International Ltd. Rivers DRAWN CXP |Mar13 EARTHQUAKE COMMISSION
. lagoons and coastlﬁﬁe Iicenysed under Creative Comméns Attri’bution 3.0 CHECKED Q
New Zealand and sourced from LINZ. Crown Copyright Reserved Map :RP;ESVED CHRISTCHURCH CITY & KAIAPOI
) 52020-0200-L SN232 LPI, February 2011
A3 SCALE 1:60,000 3 SCALE (AT A3 SIZE) .
0 1 N 3 4 (km) s 1:60,000 (Using Cornell PGA)
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. Avand 'Gﬁ}‘ 'x :@;.‘29\ gﬁg";” ? ™ € Ground Surface Observations after Feb 2011
° & - :»’ ‘:”’W ‘5} .i; * 50 ° 0-10 No observed ground cracking or
¢ e LBk \'\‘:‘.: ) > ° o B - ejected liquefied material
N o P/ \\\ - Lo ) 10 - 20 Minor ground cracking but no observed
% 0%. ‘\‘vzg;? ° ejected liquefied material
o ° ] WA - ©  20-30 No lateral spreading but minor to moderate
L < - og quantaties of ejected material.
° o o g ©  30-40 No lateral s i iti
preading but large quantities
e ° - of ejected material
© 40-50 Moderate to major lateral spreading;
° 50 - 60 - ejected material oftern observed
Severe lateral spreading;
°® 60+ - ejected material often observed
A J
Notes: IRoad Datakéase s#)p"?d by Tzrrali(;lk Igterr}gtiogal Ltd. Ri\f{ts"b fon 30 zzé\gsso CXp [Feb1d EARTHQUAKE COMMISSION
agoons and coastline licensed under Creative Commons Attribution 3. APPROVED
New Zealand and sourced from LINZ. Crown Copyright Reserved Map ARCFILE CHRISTCHURCH CITY & KAIAPOI
) 52020-0200-LSN163 LSN, February 2011
A3 SCALE 1:60,000 SCALE (AT A3 SIZE) .
0 1 5 3 4 (km) ‘ a 1:60,000 (Using Cornell PGA)
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GLOUCESTER STREET

LEGEND
reg Monitoring Wells
Ry N
BRQUGHAM STREET ~ o, . .. Measurement in No Measurement
D RO g T T e R\ e L 2% % June20M ®  inJune 2011
) o - - N o ) Other Analyses Data
/N Pl i & TR GG TR AR i . .
v Coastal Strings Y% Drawdown Points
_ ", :
i TN e L, T TG, COSETTR 9EEE L i SPYSI /s S River Strings @  River Monitoring Station
<& o
a Pt K Groundwater
‘-v%(( SouTHERN MO vé{ov Depth (m)
Q,Y'

Above Ground 3.0-4.0
0.0-1.0 4.0-5.0
1.0-2.0 5.0-6.0

20-3.0 6.0 +

- No Data
J

Notes: Road Database supplied by Terralink International Ltd. Rivers, DRAWN JEL Feb 13 EARTHQUAKE COMMISSION
lagoons and coastline licensed under Creative Commons Attribution 3.0 CHECKED
New Zealand and sourced from LINZ. Crown Copyright Reserved APPROVED CHRISTCHURCH CITY & KAIAPOI
' 52020-0200-GWM09 Depth to Groundwater 25m Grid
A3 SCALE 1:60,000 SCALE (ATA3 SIZE) . .
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( LEGEND )
. Location of Strong Ground
Motion Recording Sites
— PGA (g)

—_ 0.0-0.1 0.7-0.8
—_— 01-0.2 0.8-0.9
R 02-03 0.9-1.0
- 03-04 1.0-11
04-05 11-1.2
05-06 12-1.3
06-0.7 13-14
o S

Notes: Aerial Imagery supplied by New Zealand Aerial Mapping Itd.
PGA Contours produced from grid supplied by University of Canterbury.
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EARTHQUAKE COMMISSION
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Contours of Horizontal Geometric Mean PGA
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Kaiapoi & Northern-Suburbs
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Wﬁ Calculated

Settlement
Indicator (mm)

° 0-60

9 ° 60 - 120
o 120 -180
o 180 - 240

o 240 - 300

9] 300 - 360

LEGEND

Land Damage

Indicate areas of observed liquefaction
from a drive by inspection. The quantities
of ejected sand were minor.

Notes:

The land based observation did not cover the entire area
where liquefaction was known to have occurred.

This maps presents a compilation of verified observations

° 360+ of liquefaction by a engineer on the afternoon of
17 April 2011.
.
Notes: Road Database supplied by Terralink International Ltd. Rivers, gzé‘éVEED CXP_|Mar13 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
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Calculated Settlement Indicator, April 2011
(Using UoC PGA)

Prepared by Tonkin & Taylor Ltd

Rt 52020.0200

FIGURE No. Figure F21

Rev.




R e
o e
P L X

Kaiapoi & Northern-Suburbs
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Land Damage
. ® 0-3 Indicate areas of observed liquefaction
© from a drive by inspection. The quantities
oo ° 3-6 of ejected sand were minor.
. ¢ [¢) 6-
. >/ / g Notes:
® - d s ° 9-12 The land based observation did not cover the entire area
Y [} H . .
X N . o 12-15 where liquefaction was known to have occurred.
¢ ° ° 15-18 This maps presents a compilation of verified observations
of liquefaction by a engineer on the afternoon of
® 18 + 17 April 2011.
\ Fane = P ~— )
Notes: IRoad Datat()jase sttjlppli?d by Tzrralic?k Igterrlgtiogal Ltd. Ri\ftrts"b fon 3.0 gzé\évgeo JEL | Mart EARTHQUAKE COMMISSION
lagoons and coastline licensed under Creative Commons Attribution 3. APPROVED
New Zealand and sourced from LINZ. Crown Copyright Reserved ARCFILE CHRISTCHURCH _CITY & KAIAPOI
) 52020-0200-LSN196 LPI, April 2011
A3 SCALE 1:60,000 SCALE (AT A3 SIZE) .
1:60,000 (USIng UoC PGA)
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LEGEND
Land Damage
L ]
0-10 Indicate areas of observed liquefaction
L. - from a drive by inspection. The quantities
<\ .’ o o ° 10-20 of ejected sand were minor.
[ ]
. ° o] 20-30
LI 4 - o8 Notes:
© LA : o 30 - 40 The land based observation did not cover the entire area
e . where liquefaction was known to have occurred.
o 40 - 50
This maps presents a compilation of verified observations
o 50 - 60 of liquefaction by a engineer on the afternoon of
17 April 2011.
] 60+
- v
Notes: Road Database supplied by Terralink International Ltd. Rivers, 35@?@“50 CXP |Feb13 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
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LSN, April 2011
(Using UoC PGA)
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LEGEND

Location of Strong Ground
‘ Motion Recording Sites

PGA (9)

0.0-0A 07-08
/ 0.1-0.2 08-09
02-0.3 09-1.0
03-04 1.0-1.1

04-05 1.1-12
05-0.6 12-13
06-0.7 13-14
. J

Notes: Aerial Imagery supplied by New Zealand Aerial Mapping Itd.

PGA values supplied by Cornell University.
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1:60,000

EARTHQUAKE COMMISSION
CHRISTCHURCH CITY & KAIAPOI

Contours of Horizontal Geometric Mean PGA

(Cornell, April 2011 Minor Event)
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Kaiapoi & Northern-Suburbs

Calculated
Settlement
Indicator (mm)

° 0-60
° 60 - 120
o 120 -180

o 180 - 240

o 240 - 300

9] 300 - 360

LEGEND

Land Damage

Indicate areas of observed liquefaction
from a drive by inspection. The quantities
of ejected sand were minor.

Notes:

The land based observation did not cover the entire area
where liquefaction was known to have occurred.

This maps presents a compilation of verified observations

e 360+ of liquefaction by a engineer on the afternoon of
\_ 17 April 2011.
Notes: Road Database supplied by Terralink International Ltd. Rivers, gzé‘éVEED CXP_|Mar13) 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
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ARCFILE
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'SCALE (AT A3 SIZE)

1:60,000

Calculated Settlement Indicator, April 2011
(Using Cornell PGA)
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LPI Land Damage
® Indicate areas of observed liquefaction
S ® 0-3 from a drive by inspection. The quantities
v y of ejected sand were minor.
. N o ° 3-6
[ ]
° . ° o 6-9 Notes:
'.. LI ¥ The land based observation did not cover the entire area
L o 9-12  where liquefaction was known to have occurred.
° °
O  12-15 This maps presents a compilation of verified observations
of liquefaction by a engineer on the afternoon of
©  15-18 17 April 2011.
\ . Z *18 M = P ~— )
Notes: IRoad Datat()jase sttjlppli?d by Tzrralic?k Igterrlatiogal Ltd. Ri\;(\etrts‘,b fon 3.0 SEE\Q/EED JEL |Mar13 EARTHQUAKE COMMISSION
lagoons and coastline licensed under Creative Commons Attribution 3. APPROVED
New Zealand and sourced from LINZ. Crown Copyright Reserved ARCFILE CHRISTCHURCH .CITY & KAIAPOI
) 52020-0200-LSN197 LPI, April 2011
A3 SCALE 1:60,000 SCALE (AT A3 SIZE) .
0 1 2 3 4 (km) 1:60,000 (USIrlg Cornell PGA)
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Land Damage

® . . X ° 0-10 Indicate areas of observed liquefaction

oy . .. [ ° - from a drive by inspection. The quantities
v J ¢ °%, ® 10 - 20 of ejected sand were minor.
. e .:o
° $ o 20 -30
.
"o . .. o8 o 30-40 Notes:
o § : o 40 -50 Theland based observation did not cover the entire area
where liquefaction was known to have occurred.
o 50 - 60
This maps presents a compilation of verified observations
e 60+ of liquefaction by a engineer on the afternoon of
17 April 2011.
\.
Notes: Road Database supplied by Terralink International Ltd. Rivers, EE:‘éVSED CXP |Mar13) 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
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LSN, April 2011
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reg Monitoring Wells
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BRQUGHAM STREET ~ o, . .. Measurement in No Measurement
D RO g T T e R\ e L 2% % June20M ®  inJune 2011
) o - - N o ) Other Analyses Data
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v Coastal Strings Y% Drawdown Points
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i TN e L, T TG, COSETTR 9EEE L i SPYSI /s S River Strings @  River Monitoring Station
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a Pt K Groundwater
‘-v%(( SouTHERN MO vé{ov Depth (m)
Q,Y'

Above Ground 3.0-4.0
0.0-1.0 4.0-5.0
1.0-2.0 5.0-6.0

20-3.0 6.0 +

- No Data
J

Notes: Road Database supplied by Terralink International Ltd. Rivers, DRAWN JEL |Feb13 EARTHQUAKE COM M |SS|ON
lagoons and coastline licensed under Creative Commons Attribution 3.0 CHECKED
New Zealand and sourced from LINZ. Crown Copyright Reserved APPROVED CHRISTCHURCH CITY & KAIAPOI
52020-0200-GWMO09 i
A3 SCALE 1:60,000 et Depth to Groundwater 25m Grid
0 1 2 3 4 (km) 1:60,000 (June 2011)
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Notes: Aerial Imagery supplied by New Zealand Aerial Mapping Itd.
PGA Contours produced from grid supplied by University of Canterbury.
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Location of Strong Ground
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PGA (g9)
0.0-0.1 07-08
04 -0.2 0.8-0.9
0.2-0.3 0.9-1.0
03-04 1.0-1.1
04-05 1.1-1.2
0.5-0.6 1.2-13
06-07 13-14
. J
ST EARTHQUAKE COMMISSION
APPROVED CHRISTCHURCH CITY & KAIAPOI
332%9;9329—PGA18 Contours of Horizontal Geometric Mean PGA
1:60,000 (UoC, June 2011 Event A)
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Calculated
Settlement
Indicator (mm)

° 0-60
(9] 60 - 120
e] 120 -180

o 180 - 240

o 240 - 300

o 300 - 360

LEGEND

Land Damage

Indicate areas of observed liquefaction
from a drive by inspection. The quantities
of ejected sand were minor.

Location of the inspection team at the time
* thethe second 13 June 2011 event occurred.

() General direction of the drive by inspection.

Notes:

The land based observation did not cover the entire area
where liquefaction was known to have occurred.

This maps presents a compilation of verified observations

° 360+ of liquefaction by two engineers after the first 13 June 2011
event up to the time when the second 13 June 2011 event
\_ occured. )
Notes: Road Database supplied by Terralink International Ltd. Rivers, 3EQVCV§ED CXP | Mar13 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
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ARCFILE
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'SCALE (AT A3 SIZE)

1:60,000

Calculated Settlement Indicator, June 2011
Event A (Using UoC PGA)
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® 0-3 Indicate areas of observed liquefaction
from a drive by inspection. The quantities
° @ 3-6 of ejected sand were minor.
* Location of the inspection team at the time
o ° © 6-9 the second 13 June 2011 event occurred.
N . ° oo O 9-12 f) General direction of the drive by inspection.
. o 12-15
- ] \ o Notes:
* N ° © 15-18 The land based observation did not cover the entire area
. o where liquefaction was known to have occurred.
° ® 18+
This maps presents a compilation of verified observations
of liquefaction by two engineers after the first 13 June 2011
event up to the time when the second 13 June 2011 event
occured.
\ _
Notes: Road Database supplied by Terralink International Ltd. Rivers, gz:\gEED JEL Mert3 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
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It . {'- ° S ® o ° 0--10 Indicate areas of observed liquefaction
o .‘q o0 ‘-... R * z L4 from a drive by inspection. The quantities
e . o S22 ejo)e o % of ejected sand were minor.
o o °. . ] 10-20
® e % e o, « ° ) . Location of the inspection team at the time
® e ° o oo * thethe second 13 June 2011 event occurred.
. o . o 20-30
[ ]
. ° ) General direction of the drive by inspection.
" g o, X o 30-40  Notes:
L4
. A\ The land based observation did not cover the entire area
° 0 40 - 50 where liquefaction was known to have occurred.
¢} 50 - 60 This maps presents a compilation of verified observations
of liquefaction by two engineers after the first 13 June 2011
° 60+ event up to the time when the second 13 June 2011 event
occured.
N . J
Notes: Road Database supplied by Terralink International Ltd. Rivers, gsg‘ggm CXP |Feb13 EARTHQUAKE COMMISSION
lagoons and coastline licensed under Creative Commons Attribution 3.0
New Zealand and sourced from LINZ. Crown Copyright Reserved fRF;F;ESVED CHRISTCHURCH CITY & KAIAPOI
A3 SCALE 1:60,000 52020-0200-LSN177 LSN, June 2011 Event A
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Notes: Aerial Imagery supplied by New Zealand Aerial Mapping Itd.
PGA values supplied by Cornell University.
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(Cornell, June 2011 Event A)
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o et b RN * el ° L% e £ Indicator (mm) Indicate areas of observed liquefaction
. 3 X o o o0 o0 obeb o’ from a drive by inspection. The quantities
| . .' e % .{'.'oz e .2; s, .' 0 ° oo ° 0-60 of ejected sand were minor.
S o o8 X/ , o° ° ee0 z Location of the inspection team at the time
L . ¢ R o 09 . °, ° 60 - 120 * thethe second 13 June 2011 event occurred.
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s e IR e ° ’ ) General direction of the drive by inspecti
< Ak \ ° 120 -180 eneral direction of the drive by inspection.
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. ° o 180 - 240
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