
2011

Christchurch

23 6 12

2011 Christchurch



2011 2 22 Christchurch
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1

1.1

2011 2 22

Christchurch

6.3 9 4

Darfield

Christchurch

Christchurch

1) Christchurch

Cubrinovski Misko

Canterbury Auckland

Orense Rolando Auckland

Cubrinovski

2 3

3 11

2

4 Cubrinovski Orense

1.2

Cubrinovski Orense Canterbury

Auckland

4

4

1

2

Cubrinovski Misko Canterbury

Orense Rolando Auckland

3

4

2 26 3 4

1

4

5

Christchurch

1.3

1.1 Christchurch

1.2

Christchurch Kaiapoi

Christchurch

Sumner

Lyttleton( )

Christchurch  Kaiapoi

Lyttleton

4

2 27

3 3

1 2 27 Christchurch Bexley(

) Anzac

2 2 28

Avon

3 3 1 Spreydon( )

4 3 2 Avon

Canterbury

5 3 3 Bexley Sumner

Christchurch CBD (City Business 

District)

1) Darfield

1



Darfield 30p,

2011. 

1.1 Google map

1.2 Christchurch Google map

2



2.

39

2

Loess

350m

1km 1) Banks

Banks

Loess

2.1 2.2 2.3

2.4

10km

2

Avon Heathcote

18

3)

2.1 2)

2.2 1)

2.3 1) 2.2 A-A'

Kaiapoi

Port Hills

Sumner

Central Christchurch

Bexley

Avon River

Banks Peninsula

Waimakariri River

Heathcote River

Epicenter

2.4

1m

Avon Heathcote

3



2.5
3)

-2.5 Darfield

3) Christchurch

1) Brown, L.J., Beetham, R.D., Paterson, B.R. and Weeber, 

J.H., "Geology of Christchurch, New Zealand,” Env & 

Eng Geoscience, Vol. 1, No. 4, 427-488, 1995. 

2) TeAra web http://www.teara.govt.nz/ 

3) ECan web http://ecan.govt.nz/
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3.

2011 2 22 12 51

2 21 23 51 Christchurch

10km ML6.3

Christchurch 3.1 Christchurch

8

Christchurch

2010 9 4 4 35

9 3 16 35 Darfield
1)

3.1

2011 2 22 12 51

Christchurch Darfield

GeoNet 2) 3.1

GNS 3) 3.2

Christchurch

Darfield Christchurch

Darfield

Christchurch

Christchurch Darfield

9 8

Christchurch ML5.1

Christchurch

Darfield Christchurch

Darfield 4)

Darfield Greendale 3.2

Christchurch

Christchurch Greendale
4) Christchurch

3.3

3.2

5) 3.4

Christchurch 8 6 8
6)

6

7

8

GeoNet Web

3.1 Christchurch 2)

3.1 Christchurch Darfield 2)

Christchurch  Darfield

2011 2 22

12 51

2010 9 4

4 35

43.60° 43.55° 

172.71° 172.17° 

5km 11km 

ML6.3 

(Richter magnitude) 

Mw7.1 

(Moment magnitude) 

Christchurch 10km 

Lyttelton 5km 

Christchurch 40km

Darfield 10km 

3.2 Christchurch Darfield 3)

3.3 Christchurch 2) 

5



Felt Report7)

GNS 100

180 8) Darfield

Christchurch

Christchurch 3.5

GeoNet

DELTA Data Equipment pLanning Tracking Access 9)

Christchurch 2)

3.6 Christchurch

10km 10

3.2 3.5

Christchurch Darfield
10)

1 2

Christchurch HVSC

1G

97 cm/s Christchurch

CCCC CHHC REHS CBGS

400 cm/s2 70 cm/s

Darfield

36 45km Christchurch

Darfield

Christchurch

3.2 HVSC

Christchurch CCCC

HPSC 3 10)

3.7 3.9 3

1 5% 11) 3.10

3.4 Christchurch 5) 

8 7 6

3.5 Christchurch

9 Google Earth
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HVSC 3.7

10 3.10 0.3

HVSC 3.5

HVSC Heathcote Valley Primary School

3.1

Christchurch CCCC 3.8

HVSC

3.10 0.7

1.3
9) 3.3

12m

800m

Christchurch

CHHC REHC CBGS

CBGS 1 8 12

HPSC

245 cm/s2

3.9

1 N04W

3 CCCC

HPSC

3.2

2 HPSC

Google 2010 9 3 Darfield

2011 2 23 Christchurch

3.3 HPSC

Avon

30m HPSC Anzac Drive

Darfield

Christchurch

Christchurch

Avon

GeoNet HPSC

Darfield EQC12) HPSC

3.11 10m

3m

7m

CPT 12) 6 MPa

10 MPa

7m

3.6 Christchurch 2)

7



1) Darfield

Darfield

http://www.jiban.or.jp/file/saigai/ 

nz_earthquake_20110106.pdf 2010.12 

2) GeoNet: http://www.geonet.org.nz/news/ 

feb-2011-christchurch-badly-damaged-by-magnitude-6-3-ea

rthquake.html 

3) GNS Science: http://www.gns.cri.nz/Home/ 

News-and-Events/Media-Releases/Most-damaging-quake-si

nce-1931/Canterbury-quake 

4) NHRP: http://www.naturalhazards.org.nz/NHRP/ 

Hazard-themes/Geological-Hazards/February-22nd-aftersho

ck

5) GeoNet: http://www.geonet.org.nz/earthquake/quakes/ 

3468575g-shaking.html 

6) GNS: http://www.gns.cri.nz/Home/Learning/ 

Science-Topics/Earthquakes/Monitoring-Earthquakes/Other-

earthquake-questions/What-is-the-difference-between-Magn

itude-and-Intensity/The-Modified-Mercalli-Intensity-Scale 

7) GeoNet: http://magma.geonet.org.nz/felt/ 

app?service=external/Felt&sp=S3468575&sp=SG 

8) GNS Science: http://www.gns.cri.nz/Home/Our-Science/ 

Natural-Hazards/Alert-Nation/Earthquake-Monitoring 

9) GeoNet: http://magma.geonet.org.nz/delta/ 

app?service=page/Home 

10) GeoNet: ftp://ftp.geonet.org.nz/strong/processed/Proc/2011/ 

02_Prelim/2011-02-21_235142/ 

11) GeoNet: ftp://ftp.geonet.org.nz/strong/processed/Proc/2011/ 

03_Prelim/2011-02-21_235142/ 

12) EQC: http://canterbury.eqc.govt.nz/publications/ 

factual-reports/geotechnical 

3.2 Christchurch 10km 10) 

(a) Christchurch

(km) 

 (cm/s2)  (cm/s) 

1 2 1 2

HVSC Heathcote Valley Primary School 1 1438 1427 1164 1475 39 97 62 97

LPCC Lyttelton Port Company 4 405 767 862 980 17 37 42 48

CCCC Christchurch Cathedral College 6 678 474 360 476 21 71 52 71

CMHS Christchurch Cashmere High School 6 780 348 389 407 14 42 46 48

PRPC Pages Road Pumping Station 6 1598 652 578 711 50 82 75 109

CHHC Christchurch Hospital 8 501 329 354 448 22 55 66 85

REHS Christchurch Resthaven 8 518 700 359 718 21 87 46 92

CBGS Christchurch Botanic Gardens 9 265 519 422 631 13 63 44 77

HPSC Hulverstone Drive Pumping Station 9 841 146 233 248 34 25 36 38

SHLC Shirley Library 9 491 306 335 336 22 70 70 70

(b) Darfield

(km) 

 (cm/s2)  (cm/s) 

1 2 1 2

HVSC Heathcote Valley Primary School 43 275 545 607 652 10 31 19 31

LPCC Lyttelton Port Company 45 152 326 221 367 10 19 16 19

CCCC Christchurch Cathedral College 38 153 225 198 237 16 37 57 60

CMHS Christchurch Cashmere High School 36 250 244 233 252 10 18 35 36

PRPC Pages Road Pumping Station 41 305 195 227 230 17 24 45 48

CHHC Christchurch Hospital 36 157 194 150 194 14 50 22 51

REHS Christchurch Resthaven 37 203 233 242 319 16 24 41 45

CBGS Christchurch Botanic Gardens 36 107 147 171 181 13 22 38 40

HPSC Hulverstone Drive Pumping Station 43 126 153 110 154 16 38 26 38

SHLC Shirley Library 39 113 172 176 189 14 26 34 39
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3.1 HVSC 2011 2 28

3.3 CCCC 9)

Description Strength 
Thickness 

 (m) 
Notes 

silt with wood soft 3
fluvial silt with wood 

(Springston Fm) 

gravel & sand loose 9

loose to medium dense 

fluvial gravel & sand 

(Springston Fm) 

sand, silt dense 15
marine /lagoonal sand, 

silt (Christchurch Fm) 

gravel dense 10 
glacial outwash gravel 

(Riccarton Fm) 

peat, silt, sand firm 18

soft to stiff/ dense 

marine/ lagoonal/ swamp 

peat, silt, sand (Bromley 

Fm) 

gravel 
very 

dense 
20

glacial outwash 

(Linwood gravel) 

gravels 
very 

dense 
700

Tertiary rocks - effective 

bedrock 

Bedrock strong - basalt (Lyttleton basalt) 

3.2 HPSC 2011 2 28

(a) 2010 9 3 Darfield

(b) 2011 2 23 Christchurch

3.3 HPSC Google Earth

3.11 HPSC 12)
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Christchurch

(1)

(2)

H/V

(3)

2011 2 27 3 1

3.2 HVSC, 

CCCC, PRPC, CHHC, REHS, CBGS, HPSC, SHLC

Bexley

2

10 Central 

Business District (CBD) CCCC, REHS

CHHC

(1) Heathcote Valley Primary School (HVSC)

Heathcote Valley

( 1)

14.7m/s2 14.4m/s 1-4.4

(2) Christchurch Cathedral Collage (CCCC)

Central Business District (CBD)

4.1 HVSC 

4.2  (HVSC)

4.3 HVSC

4.4 HVSC

4.5 CCCC

4.6 CCCC

11



6.31m/s 2.65m/s

Cathedral of the Blessed 

Sacrament 4.5

4.6 Cathedral 

of the Blessed Sacrament

(3) Pages Road Pumping Station (PRPC)

Central Business District (CBD)

7.11m/s

16.0m/s 109cm/s

Pumping Station

4.7

Pumping Station 4.7

4.8 5-10cm

30cm

4.9

(4) Christchurch Hospital (CHHC)

Central Business District (CBD)

4.48m/s 5.01m/s

South Hangley Park

(5) Christchurch Resthaven (REHS)

Central Business District (CBD)

7.18m/s 5.18m/s

Hulverstone Drive Pumping Station (HPSC)

Avon Anzac Drive Bridge

200 50m

2.48m/s

8.41m/s

4.7 PRPC

4.8 PRPC

4.9 PRPC

4.10 HPSC

4.1 HPSC

12



38cm/s (38-109cm/s)

4.10-4.14

Pumping Station 40cm

6-8

4.11 HPSC

4.12 HPSC

4.13 HPSC

4.14 HPSC

4.15 HPSC

4.16 HPSC

4.17 HPSC

4.18 HPSC

13



(7) Christchurch Botanic Garden (CBGS)

Central Business District (CBD)

North Hangley Park Botanic Garden

4.19 Avon

200m

4.20

6.31m/s 2.65m/s

4.19

(8) Shirley Library (SHLC)

Palms Shopping Centre 

3.36m/s 4.91m/s Palms 

Shopping Centre

4.21

4.22 Shirley Library

4.23

4.24

(9) Bexley

Central Business District (CBD)

4.19 CBGS

4.20 CBGS

4.21 SHLC

4.22 SHLC

4.23 SHLC

4.24 SHLC

14



Avon

Heathcote Valley

CCCC, PRPC, CHHC, REHS, CBGS, HPSC, 

SHLC

4.2 H/V

4.25 Bexley
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4.3 2010Darfield
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4.4 2011Christchurch
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Christchurch

(1)

(2) H/V

 (3)

Hulverstone 

Drive Pumping Station (HPSC)

(2) H/V

0.3-0.7 3

(3) 2011Christchurch

0.5-2.0 3

(2)

H/V 3 HPSC

2 7 Christchurch

(4) 2010Darfield

1 3

(2)

H/V

Christchurch
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5. Christchurch

(Darfield )

Christchurch

( 5.1 5.2 )

Canterbury

Misko Cubrinovski

Cubrinovski

Avon Heathcote

Spreydon( )

 (City Business 

District CBD )

5.1

3

Cubrinovski 5.2

Cubrinovski

5.2 Christchurch

Avon Heathcote

Christchurch 2

7km 8km 60

5.3 9

Cubrinovski

2 3

Avon

Dallington Bexley

Heathcote Hoon Hay

Avon

Shally Richmond Heathcote St. 

Martins Opawa AMI Stadium

Waltham

CBD Avon

1)

CBD

(Avon )

Kilmore St.

( 5.3)

Avon

( 5.4) CBD Hagley Park

CBD Avon

1) Darfield

Darfield

http://www.jiban.or.jp/file/saigai/nz_earthquake_201101

06.pdf 2010.12. 

2) GEOTECHNICAL RECONNAISSANCE OF THE 2010 

5.2

Woolston (2011.02.25 )

5.1

Bexley (2011.03.03 )
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DARFIELD (NEW ZEALAND) EARTHQUAKE

www.geerassociation.org/GEER.../GEER_Darfield_2010

_11-14-2010.pdf 2010.11. 

5.1  (Google Earth )

5.2 (Cubrinovski Google Earth )

Avon

Heathcote
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5.3 Darfield 2)

5.4 CBD Avon

(Colombo St. 2011.03.23 )

80cm

5.3 Kilmore St.

 (2011.03.23 )
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Christchurch 6-1.1

Christchurch 8.5km

Avonside

Avondale Bexley

Avon Heathcote

2 26 3 4

5

6-1.1 Christchurch

Avonside

6-1.1, 6-1.2 Avon

12 ° 

6-1.1

(Richmond Fitzgerald Ave. )

6-1.2

(Richmond Fitzgerald Ave. )

6-1.3, 6-1.4 Avon

3.5 m

6-1.5 Avon

50 cm

Avon

6-1.6, 6-1.7 Avon

6
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6-1.3 Avon

(Richmond )

6-1.4 Avon

(Richmond )

6-1.5 Avon (Richmond )

6-1.6 Avon

 (Richmond )

6-1.7 Avon

(Avonside )

Avonside

6-1.8

Avon

6-1.8

10~15 cm

6-1.9 Avon 30 m

40 cm 50~60 cm
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6-1.8 Avon

(Avonside Swanns Rd. )

6-1.9 Avon

(Avonside )

6-1.10 Avon

6-1.2

2010 Darfield

St. Paul

6-1.11

6-1.10 Avon

          (Aconside )

6-1.2 ,

1998 after Allen, 1978

6-1.11 St. Paul 2010 Darfield

(Dallington )

Avondale 6-2.1

Avon

6-2.2, 6-2.3 Avon

50 cm

6-2.4 Avon

5m, 13.5 m

1.4 m

6-2.1

2010 9

10 cm
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6-2.1

6-2.2 Avon

(Burwood )

6-2.3 Avon

(Avondale )

6-2.4 Avon

(Avondale )

6-2.1 c.f. 6-2.4

6-2.5, 6-2.6

2010 9 2011

2

2010 9 2011 2

1 m

Lateral 

spreading

6-2.5 2010 (Porrit Park) 
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6-2.6

(Wainoni Porritt Park) 

6-2.7, 6-2.8 Avon

Anzac 50 m

5~6°

6-2.7 Anzac

6-2.8 (Avondale )

Bexley Christchuch

5~6

2010 9

6-3.1 Avon

6-3.2, 6-3.3 2010 9

2011 2

2010

2011

Bexley Seabreeze Cl. 

6-3.4 Bexley

Bexley

6-3.5,

6-3.6

2010 9 2011

2

6-3.1
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6-3.2 2010 (Seebreeze Cl.) 

6-3.3

6-3.4

6-3.5 2010

6-3.6

          (Seabreeze Cl. Wetland )

Christchurch

Avon Heathcote

Avon 6-4.1 Heathcote

6-4.2 Avon 200 m

Heathcote Avon

6-4.3, 6-4.4

6-4.1 Avon
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6-4.2 Heathcote

6-4.3 Avon

6-4.4 Heathcote
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7.

7.1 CBD(City Business District)

5.2

(

7.1 Christchurch

1904 ) CBD Colombo St.

7.2

Mollett St.

Heathcote

Heathcote Valley 7.3

Christchurch Summer

( 7.4)

Bunks Lyttelton 

9

( 7.5)

Lyttelton Timeball Station

9

Empire

9

7.6

Lyttelton

Lyttelton 7.7

GNS

350m 600m

Cashmere Hill Sign of the 

Takahe 1900

9

7.8

1) GNS Science immediate report, GNS, 2011.03.02 

7.1 (Google Earth )
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7.2 Colombo St.CBD

(2011.05.17 )

7.1 (2011.05.17 )

7.3 HeathcoteValley (HVSC)

(2011.02.28 )

7.7

(2011.03.05 )

7.6 Empire (Lyttelton)

(2011.03.05 )

7.5 Empire (Lyttelton)

(2010.11.12 )

7.8 Cashmere Hill

(2011.03.05 )

7.4 Summer

(2011.03.03 )
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8. Kaiapoi

Kaiapoi 2010 9 Darfield

Christchurch

Darfield

8.1 Kaiapoi 

Kaiapoi

17km

Kaiapoi Kaiapoi

Kaiapoi Kaiapoi 8.1

Kaiapoi Waimakariri

Kaiapoi 4km

Waimakariri

G.L.-1~-2m

Kaiapoi Kaiapoi

Kaiapoi

Kaiapoi 1) 8.2

Kaiapoi 1865 Waimakariri
2) Waimakariri

Kaiapoi

Kaiapoi

Waimakariri

Kaiapoi

Kaiapoi 100m

Waimakariri

300m 400m
3)

8.2 Kaiapoi

Kaiapoi 9

Darfield

8.3

Darfield

Cubrinovski 4)

Christchurch Kaiapoi

Darfield

Christchurch

8.3 Kaiapoi

Darfield Waimakariri Kaiapoi

8.1 Kaiapoi

8.2 Waimakariri 1865 2)

8.3 Darfield Christchurch
4)

8.1 Darfield Kaiapoi

4
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8.1 Waimakariri

Kaiapoi 4)

8.1

Darfield Courtenay Drive Waimakariri

Courtenay Drive

8.2

8.2(a), (b) Kaiapoi -3 A

8.1 8.2(a)

2010 9 15

Darfield

Darfield Waimakariri

JGS
5) Darfield

160cm

8.2(b)

190cm

Darfield

8.2

4)

30cm

Kaiapoi Darfield

Courtenay Drive Waimakariri

8.3(a) (b) Darfield Christchurch

Kaiapoi Courtenay 8.3

B 8.1

2

Darfield Waimakariri

8.3(a) Darfield

8.1

8.3(b) Christchurch

Darfield

(a) Darfield

(b) Christchurch

8.2 Darfield 8.1

A

(a) Darfield

(b) Christchurch

8.3 Courtenay 8.3 B
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Christchurch Darfield

Kaiapoi Darfield

8.4 Kaiapoi

Kaiapoi 8.3 D Darfield

Darfield

1m
5) 8.4(a)

Christchurch

Darfield

8.4(b)

Kaiapoi 8.3 C

Darfield

8.5(a) 8.5(b)

Christchurch

Christchurch

Kaiapoi 8.3 E F

Christchurch

8.3 E Darfield 50cm

5)

15cm

8.6 2

1

8.7(a) (b) 8.3 F Darfield

Christchurch

Darfield 38cm

Christchurch 15cm

Darfield 8.7 Canterbury

SWS 5) 8.4

G.L.-7m

Darfield

(a) Darfield 5)

(b) Christchurch

8.4 Kaiapoi 8.3 D

(a) Darfield 5)

(b) Christchurch

8.5 8.3 C)
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15 SEP 2010

(a) Darfield

4MAR 2011

(b) Christchurch

8.6 8.3 E

Sep 2010 (Cubrinovski and Orense, 2010)

(a) Darfield 4) 38cm

4MAR 2011

(b) Christchurch 10cm
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9

2 Christchurch

3 1

3 3

9.1 Avon Heathcote

Sumner Redcliffs

Clifton Richmond hill

3

Redcliffs 9.2

9.3 Clifton

9.4 Bexley

9.5 9.6

67m 320m

75

9.7

9.8 9.10

9.10 110

9.11 Sumner

Richmond hill 9.12 9.13

9.13

15.8m 6.6m 4.8m

449m 60m 61

Redcliff 

Clifton

Richmond hill 

9.1 ( Google map )
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9.2 Redcliffs 9.3 Clifton

9.4 Clifton Bexley 9.5 Clifton

9.6 Clifton 9.7 Clifton Google 

map
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9.8 Clifton 9.9 Clifton

9.6

9.10 Clifton

110

9.11 Richmond hill Sumner

9.12  Richmond hill 9.13  Richmond hill
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10

Christchurch CBD

2

1

3 11

30

9.0

2

Cubrinovski

Christchurch

Christchurch

Christchurch

Christchurch
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