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Earthquake Epicentres Map A1
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Foundation Damage Observation Categories A9
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Elevation Related Elevation Change Map - Post Sept 2010 to Post Feb 2010 A21
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Observed Ground Crack Locations Map - post Sept 2010 A34
Observed Ground Crack Locations Map - post Feb 2011 A35
Spacial Distribution of CPT used in the Liquefaction Vulnerablity Study A36
Selected CPT & Borehole Pairs Map A37
Apparent Fines Content with Depth Plots A38
Cumulative Thickness of Material with Ic > 2.6 (top 10m) Map A39
Cumulative Thickness of Material with Ic > 2.6 (top 5m) Map A40
Effect of Soil Unit Weight on LSN, Cumulative Thickness of Liquefying Material & LPI Plots A41
Factor of Safety with Depth Plots - SLS PGA response A42
Factor of Safety with Depth Plots - ULS PGA response A43
Cumulative Thickness of Liquefying Material & Non-liquefying Crust Thickness Overlaid on Ishihara Plot A44
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Crust Thickness correlated with Dwelling Damage Category for UoC and Cornell PGA A47
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Land Observation Categories 

(September 2010) 

Land 
Observation 

Category 

Criteria / Description 

Blue 
 No observed cracks, undulations / deformations at the ground surface, and, 

 No signs of ejected liquefied material at the ground surface, and, 
 No apparent lateral movement. 

Green 
 Shaking-induced damage resulting from cyclic deformation and surface-waves 
causing ground surface damage. Ground surface damage likely limited to minor 
cracking (tension) and buckling (compression) and/or minor undulations at the 

ground surface, and, 
 No signs of ejected liquefied material at the ground surface, and, 

 No apparent lateral movement. 

Light Orange 
 Minor to moderate quantities of ejected liquefied material on ground surface 

(generally <25% of site covered with ejected material), and/or, 
 Small cracks from ground oscillations (<50 mm) may be present, but little to no 

vertical displacement across cracks, and, 
 No apparent lateral movement. 

Red 
Either 

 Large quantities of ejected liquefied material on ground surface (generally >25% 
of the site covered with ejected material), and/or, 

 Severe observed ground surface subsidence, and/or; 
 Small cracks from ground oscillations (<50 mm) may be present, but little to no 

vertical displacement across cracks, and, 
 Limited evidence of lateral movement. 

or 
 Moderate to major lateral spreading (<1 m cumulative), and/or, 

 Large cracks extending across the ground surface, with horizontal and/or 
vertical displacement (>50 mm, but generally <200 mm). 

 Ejection of liquefied material at the ground surface may also be observed 

Dark Red  Extensive lateral spreading ( 1 m cumulative), and/or, 
 Large open cracks extending through the ground surface, with very severe 

horizontal and/or vertical displacements ( 200 mm), and, 
 Ejection of liquefied material at the ground surface may also be observed. 

 
  



Land Observation Categories 

(February 2011 and June 2011) 

Land 
Observation 

Category 

Criteria / Description 

Blue 
 No observed cracks, undulations / deformations at the ground surface, and, 

 No signs of ejected liquefied material at the ground surface, and, 
 No apparent lateral movement. 

Green 
 Shaking-induced damage resulting from cyclic deformation and surface-waves 
causing ground surface damage. Ground surface damage likely limited to minor 
cracking (tension) and buckling (compression) and/or minor undulations at the 

ground surface, and, 
 No signs of ejected liquefied material at the ground surface, and, 

 No apparent lateral movement. 

Light Orange 
 Minor to moderate quantities of ejected liquefied material on ground surface 

(generally <25% of site covered with ejected material), and/or, 
 Small cracks from ground oscillations (<50 mm) may be present, but little to no 

vertical displacement across cracks, and, 
 No apparent lateral movement. 

Dark Orange 
 Large quantities of ejected liquefied material on ground surface (generally >25% 

of the site covered with ejected material), and/or, 
 Severe observed ground surface subsidence, and/or; 

 Small cracks from ground oscillations (<50 mm) may be present, but little to no 
vertical displacement across cracks, and, 
 Limited evidence of lateral movement. 

Red 
 Moderate to major lateral spreading (<1 m cumulative), and/or, 

 Large cracks extending across the ground surface, with horizontal and/or 
vertical displacement (>50 mm, but generally <200 mm). 

 Ejection of liquefied material at the ground surface may also be observed 

Dark Red  Extensive lateral spreading ( 1 m cumulative), and/or, 
 Large open cracks extending through the ground surface, with very severe 

horizontal and/or vertical displacements ( 200 mm), and, 
 Ejection of liquefied material at the ground surface may also be observed. 
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EQC - Christchurch Land Engineering R

 

Floors and Foundations 

 Timber floor on piles 

 Timber on internal piles with perimeter 

concrete footing 

 Concrete slab on grade 

 

Damage to Dwelling predominantly from:

Type of Damage

Stretching 

Hogging 

Dishing 

Racking/Twisting 

Tilting 

Discontinuous Foundation 

Global Settlement 

 

Christchurch Land Engineering Report 2010          (Revision B:  17/03/2011) Claim No.:  201_
Roof Cladding Wall Cladding

 Light: Iron roof  Light: w

 Heavy: concrete tiles/clay tiles/slate etc  Heavy: b

    

Damage to Dwelling predominantly from: 
Shaking 

Type of Damage 
Severity

Minor Moderate

 

0 to 5mm 5 to 30mm

 

0 to 20mm 20 to 50mm

 

0 to 20mm 20 to 50mm

 

0 to 10mm 10 to 30mm

 

0 to 20mm 20 to 50mm

 

0 to 10mm 10 to 20mm

 

0 to 50mm 50 to 100mm

Claim No.:  201_/ 
Wall Cladding 

Light: weatherboard/plywood/stucco etc 

Heavy: brick veneer/stone/solid plaster 

Land damage 

Severity 

Moderate Major 

5 to 30mm >30mm 

20 to 50mm >50mm 

20 to 50mm >50mm 

10 to 30mm >30mm 

20 to 50mm >50mm 

10 to 20mm >20mm 

50 to 100mm >100mm 
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Effects of Changing Soil Unit Weight on LSN, Cumulative Thickness of Liquefying Material and LPI for CPT 1054 
Using the Post December Median Groundwater Depth 

 

LEGEND:                                                         PGA = 0.13g (SLS)                                                              PGA = 0.35g (ULS)                         

LSN Sensitivity to Soil Unit Weight Cumulative Thickness of Liquefying Material       
Sensitivity to Soil Unit Weight 

LPI Sensitivity to Soil Unit Weight 

LS
N

 

C
um

ul
at

iv
e 

Th
ic

kn
es

s 
of

 L
iq

ue
fy

in
g 

M
at

er
ia

l 

LP
I 

Soil Unit Weight (kN/m3) Soil Unit Weight (kN/m3) Soil Unit Weight (kN/m3) 

vl
Text Box
Figure A41







Sites Which Experienced a Magnitude Weighted 
PGA Between 0 and 0.2g  

Cumulative Thickness of Liquefying Material Plotted Against the Corresponding Non Liquefying Crust Thickness 
(Data overlaying within Ishihara,1985) 

 LEGEND: 
            No Observable Liquefaction at the Ground Surface                               Observed Liquefaction at the Ground Surface 

Sites Which Experienced a Magnitude Weighted 
PGA Between 0 and 0.3g  

Sites Which Experienced a Magnitude 
Weighted PGA Between 0 and 0.5g  
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KEY 

Box and Whisker Plots 

LEGEND 

1 
 
2 
 
3 
 
4 
 
5 
 
6 

No observed ground cracking or ejected lique ed material 
 
Minor ground cracking but no observed ejected lique ed material 
 
No lateral spreading but minor to moderate quan es of ejected material 
 
No lateral spreading but large quan es of ejected material 
 
Moderate to major lateral spreading; ejected material o en observed 
 
Severe lateral spreading; ejected material o en observed 

Refer to Figure A9 for diagrams and a full descrip on. 
 
To avoid plo ng seven sets of results for the di erent mechanisms of 
founda on damage, the worst founda on damage severity is taken for 
each LDAT inspec on and is referred to as a ‘Dwelling Damage Category’. 

Liquefac on and Lateral Spreading Observa on Category 

Dwelling Damage Category 

None 
 
Minor 
 
Moderate 
 
Major 
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Crust Thickness vs. Land Damage Category 
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Crust Thickness vs. Dwelling Damage Category 
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