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Land Observation Categories

(September 2010)
Land Criteria / Description
Observation
Category

o No observed cracks, undulations / deformations at the ground surface, and,
o No signs of ejected liquefied material at the ground surface, and,
e No apparent lateral movement.

o 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,
o No apparent lateral movement.
¢ Minor to moderate quantities of ejected liquefied material on ground surface
(generally <25% of site covered with ejected material), and/or,
o Small cracks from ground oscillations (<50 mm) may be present, but little to no
vertical displacement across cracks, and,
e No apparent lateral movement.

Either
e Large quantities of ejected liquefied material on ground surface (generally >25%
of the site covered with ejected material), and/or,
o Severe observed ground surface subsidence, and/or;
o 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
o Moderate to major lateral spreading (<1 m cumulative), and/or,
o Large cracks extending across the ground surface, with horizontal and/or
vertical displacement (>50 mm, but generally <200 mm).
o Ejection of liquefied material at the ground surface may also be observed

Dark Red o Extensive lateral spreading (=1 m cumulative), and/or,
o Large open cracks extending through the ground surface, with very severe
horizontal and/or vertical displacements (>200 mm), and,

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

Figure A.2A



Land Observation Categories

(February 2011 and June 2011)

Criteria / Description

Land
Observation
Category

o No observed cracks, undulations / deformations at the ground surface, and,
o No signs of ejected liquefied material at the ground surface, and,
e No apparent lateral movement.

o 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,
o No apparent lateral movement.
¢ Minor to moderate quantities of ejected liquefied material on ground surface
(generally <25% of site covered with ejected material), and/or,
o Small cracks from ground oscillations (<50 mm) may be present, but little to no
vertical displacement across cracks, and,
e No apparent lateral movement.

¢ Large quantities of ejected liquefied material on ground surface (generally >25%
Dark Orange . L .
of the site covered with ejected material), and/or,
o Severe observed ground surface subsidence, and/or;
o Small cracks from ground oscillations (<50 mm) may be present, but little to no
vertical displacement across cracks, and,
o Limited evidence of lateral movement.
o Moderate to major lateral spreading (<1 m cumulative), and/or,
o Large cracks extending across the ground surface, with horizontal and/or
vertical displacement (>50 mm, but generally <200 mm).
o Ejection of liquefied material at the ground surface may also be observed

Dark Red o Extensive lateral spreading (=1 m cumulative), and/or,
o Large open cracks extending through the ground surface, with very severe
horizontal and/or vertical displacements (>200 mm), and,
e Ejection of liquefied material at the ground surface may also be observed.

Figure A.2B
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Apparent Fines Content, FC(%) with Depth as Calculated From Ic for Twelve CPT Soundings
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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
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Factor of Safety with Depth for the Idriss and Boulanger Trigger Method Using CPT Soundings (PGA

T
O y O
3 T ||.¢.|% —+ - '
1
= !
- Pl ?
7]
2 e d SN o
-~ 1
e 1
n 1
=] 1
1
< o |
1 oo =] 1N
o~ o o~ < o 0 o o~ < o ©Q =] I~
‘-|7 - Ll — — — o~ _0-08
= S
o x 'n T
om yom
............................................. L e ]
o “. M\ T I B +$
| . +
1
! wn +
“ i +
i %)
[%)) *
s “ ' w + [ + -
1
1
_ n _
1 (=] 7
1
1
mo e~ ] t
o~ I «— 00 [=}
Tz 1P X e N Fow 2o g 8 % 5 3 8
- g
ox oI
om om
............................................ A e
m |
1
1
1
“
1
1
2 p 2
1
1
1
“
1
< o 'y N
o% "o 1
N ]
=5 =
ox oI
O O om
O |l
1
1
1
1
|
1
@ v 2
1
1
1
“
1
~ o N
oo™ I ®
o 1 e
- =S
oI 'n T
om 'om
............................................. gy
(| 'm
1
1
1
1
1
“
1
@0 v 2
1
1
1
“
1
1O
o 00 | = <
< N <N
N 1T ®
b = B
(S N1 yom
............................................. S
m v O
w e T S “
|
w 1
hal MRS !
P . 2
=] )Y !
— A 1
1
1
w 1
S 1
1
N 1N <
N N [=] 1IN O
Q.u-l o _48
[ o ~ < [t} o0 g o < @ o o ‘=Y
o T A - W= =
om O m
1
(w) @seung punoig mojag yydag ! (w) @oeuNng punoug mojag yydag
1
1

LEGEND:

TC3:

TC2:

Factor of Safety as Calculated From CPT Soundings:

O

Urban/non residential:

Red Zone:

Factor of Safety as Calculated From Borehole SPT Data:

Figure A42



0.35g)

Factor of Safety with Depth for the Idriss and Boulanger Trigger Method Using CPT Soundings (PGA
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Cumulative Thickness of Liquefying Material Plotted Against the Corresponding Non Liquefying Crust Thickness

(Data overlaying within Ishihara,1985)
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KEY

Box and Whisker Plots

LEGEND

Liguefaction and Lateral Spreading Observation Category

1 No observed ground cracking or ejected liquefied material

2 Minor ground cracking but no observed ejected liquefied material

No lateral spreading but minor to moderate quantities of ejected material
4 No lateral spreading but large quantities of ejected material

5 Moderate to major lateral spreading; ejected material often observed

6 Severe lateral spreading; ejected material often observed

Ty

Dwelling Damage Category

- None )

| | Minor
} To avoid plotting seven sets of results for the different mechanisms of
I:I Moderate foundation damage, the worst foundation damage severity is taken for
each LDAT inspection and is referred to as a ‘Dwelling Damage Category’.
- Major )

Refer to Figure A9 for diagrams and a full description.
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Crust Thickness vs. Land Damage Category
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Crust Thickness vs. Dwelling Damage Category
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Photos of Typical Damage for LSN Ranges

(Based on UoC PGA Distribution)
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Photos of Typical Damage for LSN Ranges
(Based on UoC PGA Distribution)
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