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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT42_564CashmereRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:04 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe

57
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT43_484CashmereRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:06 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe

64
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT44_564CashmereRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:09 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT47_334SparksRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:15 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe

92
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT48_334SparksRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:17 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe

99
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT49_200CashmereRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:20 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.13

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT50_334SparksRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:51:23 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT34_396SparksRd
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3
2.60
Based on SBT

No
N/A
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Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:26 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT35_32SutherlandsRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:26 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT36_32SutherlandsRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:27 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe

15



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

36
_3

2S
ut

he
rla

nd
sR

d

C
P

T
 b

a
s

ic
 i

n
t

e
r

p
r

e
t

a
t

io
n

 p
lo

t
s

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:5

9:
27

 p
.m

.
16

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
8\

R1
8 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

I&
B 

(2
00

8)
I&

B 
(2

00
8)

Ba
se

d 
on

 I
c 

va
lu

e
7.

50
0.

35
1.

00
 m

D
ep

th
 t

o 
G

W
T 

(e
rt

hq
.)

:
Av

er
ag

e 
re

su
lts

 in
te

rv
al

:
Ic

 c
ut

-o
ff

 v
al

ue
:

U
ni

t 
w

ei
gh

t 
ca

lc
ul

at
io

n:
U

se
 f

ill
:

Fi
ll 

he
ig

ht
:

1.
00

 m
3 2.

60
Ba

se
d 

on
 S

BT
N

o
N

/A

N
/A

Sa
nd

 &
 C

la
y

Ye
s

. N
o

N
/A

SB
T 

le
ge

nd
1.

 S
en

si
tiv

e 
fin

e 
gr

ai
ne

d

2.
 O

rg
an

ic
 m

at
er

ia
l

3.
 C

la
y 

to
 s

ilt
y 

cl
ay

4.
 C

la
ye

y 
si

lt 
to

 s
ilt

y
l 5.
 S

ilt
y 

sa
nd

 t
o 

sa
nd

y 
si

lt

6.
 C

le
an

 s
an

d 
to

 s
ilt

y 
sa

nd

7.
 G

ra
ve

ly
 s

an
d 

to
 s

an
d

8.
 V

er
y 

st
iff

 s
an

d 
to

l
d

9.
 V

er
y 

st
iff

 f
in

e 
gr

ai
ne

d



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

36
_3

2S
ut

he
rla

nd
sR

d

C
P

T
 b

a
s

ic
 i

n
t

e
r

p
r

e
t

a
t

io
n

 p
lo

t
s

 (
n

o
r

m
a

li
z

e
d

)

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:5

9:
27

 p
.m

.
17

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
8\

R1
8 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

SB
Tn

 le
ge

nd
1.

 S
en

si
tiv

e 
fin

e 
gr

ai
ne

d

2.
 O

rg
an

ic
 m

at
er

ia
l

3.
 C

la
y 

to
 s

ilt
y 

cl
ay

4.
 C

la
ye

y 
si

lt 
to

 s
ilt

y
l 5.
 S

ilt
y 

sa
nd

 t
o 

sa
nd

y 
si

lt

6.
 C

le
an

 s
an

d 
to

 s
ilt

y 
sa

nd

7.
 G

ra
ve

ly
 s

an
d 

to
 s

an
d

8.
 V

er
y 

st
iff

 s
an

d 
to

l
d

9.
 V

er
y 

st
iff

 f
in

e 
gr

ai
ne

d

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

I&
B 

(2
00

8)
I&

B 
(2

00
8)

Ba
se

d 
on

 I
c 

va
lu

e
7.

50
0.

35
1.

00
 m

D
ep

th
 t

o 
G

W
T 

(e
rt

hq
.)

:
Av

er
ag

e 
re

su
lts

 in
te

rv
al

:
Ic

 c
ut

-o
ff

 v
al

ue
:

U
ni

t 
w

ei
gh

t 
ca

lc
ul

at
io

n:
U

se
 f

ill
:

Fi
ll 

he
ig

ht
:

1.
00

 m
3 2.

60
Ba

se
d 

on
 S

BT
N

o
N

/A

N
/A

Sa
nd

 &
 C

la
y

Ye
s

. N
o

N
/A



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

36
_3

2S
ut

he
rla

nd
sR

d

L
iq

u
e

fa
c

t
io

n
 a

n
a

ly
s

is
 o

v
e

r
a

ll
 p

lo
t

s
 (

in
t

e
r

m
e

d
ia

t
e

 r
e

s
u

lt
s

)

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:5

9:
27

 p
.m

.
18

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
8\

R1
8 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

I&
B 

(2
00

8)
I&

B 
(2

00
8)

Ba
se

d 
on

 I
c 

va
lu

e
7.

50
0.

35
1.

00
 m

D
ep

th
 t

o 
G

W
T 

(e
rt

hq
.)

:
Av

er
ag

e 
re

su
lts

 in
te

rv
al

:
Ic

 c
ut

-o
ff

 v
al

ue
:

U
ni

t 
w

ei
gh

t 
ca

lc
ul

at
io

n:
U

se
 f

ill
:

Fi
ll 

he
ig

ht
:

1.
00

 m
3 2.

60
Ba

se
d 

on
 S

BT
N

o
N

/A

N
/A

Sa
nd

 &
 C

la
y

Ye
s

. N
o

N
/A



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

36
_3

2S
ut

he
rla

nd
sR

d

L
iq

u
e

fa
c

t
io

n
 a

n
a

ly
s

is
 o

v
e

r
a

ll
 p

lo
t

s

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:5

9:
27

 p
.m

.
19

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
8\

R1
8 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

F.
S.

 c
ol

or
 s

ch
em

e

Li
qu

ef
ac

tio
n 

an
d 

no
 li

qu
ef

ac
tio

n 
ar

e 
eq

ua
lly

 li
ke

ly

U
nl

ik
e 

to
 li

qu
ef

y

Al
m

os
t 

ce
rt

ai
n 

it 
w

ill
 n

ot
 li

qu
ef

y

LP
I 

co
lo

r 
sc

he
m

e
Ve

ry
 h

ig
h 

ris
k

H
ig

h 
ris

k

Lo
w

 r
is

k

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

I&
B 

(2
00

8)
I&

B 
(2

00
8)

Ba
se

d 
on

 I
c 

va
lu

e
7.

50
0.

35
1.

00
 m

D
ep

th
 t

o 
G

W
T 

(e
rt

hq
.)

:
Av

er
ag

e 
re

su
lts

 in
te

rv
al

:
Ic

 c
ut

-o
ff

 v
al

ue
:

U
ni

t 
w

ei
gh

t 
ca

lc
ul

at
io

n:
U

se
 f

ill
:

Fi
ll 

he
ig

ht
:

1.
00

 m
3 2.

60
Ba

se
d 

on
 S

BT
N

o
N

/A

N
/A

Sa
nd

 &
 C

la
y

Ye
s

. N
o

N
/A

Ve
ry

 li
ke

ly
 t

o 
liq

ue
fy

Al
m

os
t 

ce
rt

ai
n 

it 
w

ill
 li

qu
ef

y



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

36
_3

2S
ut

he
rla

nd
sR

d

C
h

e
c

k
 f

o
r

 s
t

r
e

n
g

t
h

 l
o

s
s

 p
lo

t
s

 (
I

d
r

is
s

 &
 B

o
u

la
n

g
e

r
 (

2
0

0
8

)
)

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:5

9:
27

 p
.m

.
20

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
8\

R1
8 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

In
pu

t 
pa

ra
m

et
er

s 
an

d 
an

al
ys

is
 d

at
a

I&
B 

(2
00

8)
I&

B 
(2

00
8)

Ba
se

d 
on

 I
c 

va
lu

e
7.

50
0.

35
1.

00
 m

D
ep

th
 t

o 
G

W
T 

(e
rt

hq
.)

:
Av

er
ag

e 
re

su
lts

 in
te

rv
al

:
Ic

 c
ut

-o
ff

 v
al

ue
:

U
ni

t 
w

ei
gh

t 
ca

lc
ul

at
io

n:
U

se
 f

ill
:

Fi
ll 

he
ig

ht
:

1.
00

 m
3 2.

60
Ba

se
d 

on
 S

BT
N

o
N

/A

N
/A

Sa
nd

 &
 C

la
y

Ye
s

. N
o

N
/A



Th
is

 s
of

tw
ar

e 
is

 li
ce

ns
ed

 t
o:

 B
ec

a
CP

T 
na

m
e:

 C
PT

36
_3

2S
ut

he
rla

nd
sR

d

E
s

t
im

a
t

io
n

 o
f 

p
o

s
t

-
e

a
r

t
h

q
u

a
k

e
 s

e
t

t
le

m
e

n
t

s

CL
iq

 v
.1

.7
.1

.1
4 

- 
CP

T 
Li

qu
ef

ac
tio

n 
As

se
ss

m
en

t 
So

ft
w

ar
e 

- 
Re

po
rt

 c
re

at
ed

 o
n:

 1
0/

03
/2

01
4,

 2
:5

9:
27

 p
.m

.
21

Pr
oj

ec
t 

fil
e:

 P
:\

32
0\

32
05

66
5\

Ph
as

e 
2\

TG
E\

3.
 W

or
k 

Pa
ck

ag
e 

Ph
as

e 
G

eo
te

ch
ni

ca
l\1

2.
 I

np
ut

s,
 r

ef
er

en
ce

, r
es

ea
rc

h 
an

d 
da

ta
\L

iq
ue

fa
ct

io
n 

As
se

ss
m

en
t\

CL
iq

 A
ss

es
sm

en
t\

R1
8\

R1
8 

H
al

sw
el

l L
iq

ue
fa

ct
io

n 
As

se
ss

m
en

t.
cl

q

A
bb

re
vi

at
io

ns



L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT37_32SutherlandsRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:28 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe

22
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT38_32SutherlandsRd

1.25 m
1.25 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:29 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe

29
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Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT39_32SutherlandsRd

1.25 m
1.25 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:30 p.m.
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Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT40_32SutherlandsRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:32 p.m.
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT41_678CashmereRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:33 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe

50
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT42_564CashmereRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:34 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe

57
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT43_484CashmereRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:36 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe

64
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT44_564CashmereRd

1.00 m
1.00 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:39 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT47_334SparksRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:45 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe

92
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT48_334SparksRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:47 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT49_200CashmereRd

1.50 m
1.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:49 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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L I Q U E F A C T I O N  A N A L Y S I S  R E P O R T

Input parameters and analysis data
I&B (2008)
I&B (2008)
Based on Ic value
7.50
0.35

G.W.T. (in-situ):
G.W.T. (earthq.):
Average results interval:
Ic cut-off value:
Unit weight calculation:

Project title : CCC Halswell ODP Geotechnical Investigation Location : Halswell, Christchurch

Beca Ltd
Geotechnical Engineers
www.beca.com

CPT file : CPT50_334SparksRd

0.50 m
0.50 m
3
2.60
Based on SBT

No
N/A
N/A
No
Yes

Clay like behavior
applied:
Limit depth applied:
Limit depth:

 
Sand & Clay
No
N/A

Summary of liquefaction potential

CLiq v.1.7.1.14 - CPT Liquefaction Assessment Software - Report created on: 10/03/2014, 2:59:52 p.m.
Project file: P:\320\3205665\Phase 2\TGE\3. Work Package Phase Geotechnical\12. Inputs, reference, research and data\Liquefaction Assessment\CLiq Assessment\R18\R18 Halswe
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CPT49 2

Technical Category (Description) TC3

Job Name
Date 7/03/2014
Grid Reference (Area) A10 (R18)

CCC Halswell ODP Geotechnical Investigation

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.5 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

BH12 15.45
CPT49 12.2

Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND
0 8.9 - 12 Very soft - stiff / very 

loose - loose

Sandy GRAVEL & GRAVEL 8.9 - 12 >3 Medium dense 

50 260 80

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years) 1/25 (SLS, 0.13g)1/500 (ULS, 0.35g) 
Settlement values



Technical Category (Description) TC3

No ground investigations conducted

No ground investigations conducted 

Job Name
Date 7/03/2014
Grid Reference (Area) B7 (R18)

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 0.5 (GNS Median Depth to Water Table)

Summary of Investigations

CCC Halswell ODP Geotechnical Investigation

Summary of Estimated Liquefaction Induced Settlements

* The soil profile is derived from one CPT (CPT47) located outside of Grid B7.

ID
Importance 

Level Design Life (Years)
Settlement values

1/25 (SLS, 0.13g)1/500 (ULS, 0.35g) 

Reference ID Depth of Investigation (m)

Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, sandy SILT, silty SAND & SAND 

with occasional lenses of PEAT
0 >15 Unknown



No ground investigations conducted 

Job Name
Date 7/03/2014
Grid Reference (Area) B9 (R18)

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.5 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

Generalised Soil Profile

CCC Halswell ODP Geotechnical Investigation

* The soil profile is derived from one borehole (BH12) located outside of Grid B9 & CGD data.

Sandy GRAVEL & GRAVEL 8.9 - 12 >3 Medium dense 

Technical Category (Description) TC3

No ground investigations conducted

Interbedded clayey SILT, organic 
clayey SILT, SILT, sandy SILT, silty 

SAND & SAND
0 8.9 - 12 Very soft-stiff / loose

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)



CPT01 2
CPT02 2

Technical Category TC3 & TC2/3

Job Name
Date 7/03/2014
Grid Reference (Area) C1 (R15)

CCC Halswell ODP Geotechnical Investigation

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 0.5 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

BH1 10.5
CPT01 6.88
CPT02 5.44

Generalised Soil Profile

Interbedded CLAY, silty CLAY clayey 
SILT & sandy SILT; silty SAND & 

SAND
0 5 - 6.5 Very soft-stiff / loose

Sandy GRAVEL 5 - 6.5 >4 Medium dense - dense

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
50 120 100
50 80 50



CPT03 2
CPT04 2

* The soil profile is derived from a combination of Beca investigations,  Beca interpretations of Aurecon (2012) 
investigations & CGD data.

Summary of Estimated Liquefaction Induced Settlements

50 90 70

ID
Importance 

Level Design Life (Years)
50 90 60

Settlement values
1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)

Medium dense - very 
dense>76 - 8Sandy GRAVEL & GRAVEL

Thickness 
(m)

6 - 8 Very soft - firm / very 
loose - loose 

Ground Materials

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND with occasional lenses of 
PEAT

Approximate Depth to 
Top of Unit (m)

0

Cohesion/Density

Generalised Soil Profile

Reference ID Depth of Investigation (m)
CPT03 6.34

Job Name

C2 (R15)
7/03/2014Date

CPT04 6.48

Summary of Investigations

Grid Reference (Area)

Technical Category (Description) TC3 & TC2/3
Groundwater Depth (m) (Source) 1.0 (GNS Median Depth to Water Table)

CCC Halswell ODP Geotechnical Investigation



CPT34 2
CPT47 2
CPT48 2 50 210 160

CPT48 14.26

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT; silty SAND & 

SAND with occassional lenses of 
PEAT

0 14 - 15+ Very soft - stiff / loose

Sandy GRAVEL 14 - 15+

Depth of Investigation (m)

Job Name
Date 7/03/2014
Grid Reference (Area) C6 (R18)

Technical Category (Description) TC3
Groundwater Depth (m) (Source) 0.5 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID

CCC Halswell ODP Geotechnical Investigation

BH10 15.45
CPT34 15.14
CPT47 15.06

>1 Dense

Summary of Estimated Liquefaction Induced Settlements

* The gravel layer first occurs between 14-15m across most of the grid. In the northeast of the grid (CPT47) there 
is no indication of the gravel layer before the CPT was terminated at 15m.

ID
Importance 

Level Design Life (Years) 1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
Settlement values

50 240 180
50 330 130



CPT50 2 50 160 110

Sandy GRAVEL 8.5 - 15+ Unknown Medium dense - dense

Summary of Estimated Liquefaction Induced Settlements

* Soil profile is derived from CPT46 & CPT47 located outside Grid C7 combined with CPT50.  The gravel layer 
depth is shallowest (approximately 9.0 m bgl) at the eastern end of the grid and was not encountered in the 
northwest corner of the grid. 

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)

Interbedded CLAY, clayey SILT, SILT, 
sandy SILT, silty SAND & SAND 0 8.5 - 15+ Very soft - firm / loose

Groundwater Depth (m) (Source) 0.5 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

CPT50 10.1

Generalised Soil Profile

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Technical Category (Description) TC3

Job Name
Date 7/03/2014
Grid Reference (Area) C7 (R18)

CCC Halswell ODP Geotechnical Investigation



CPT45 2
CPT46 2

Technical Category (Description) TC3

Job Name
Date 7/03/2014
Grid Reference (Area) C8 (R18)

CCC Halswell ODP Geotechnical Investigation

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.0 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

CPT45 11.92
CPT46 8.68

Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, sandy SILT, silty SAND & 
SAND with occasional lenses of 

PEAT

0 8.5 - 12 Very soft - firm / loose

Sandy GRAVEL 8.5 - 12 Unknown Medium dense - dense

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
50 320 170
50 130 50



CPT05 2
CPT06 2

Technical Category (Description) TC3 & TC2/3

Job Name
Date 7/03/2014
Grid Reference (Area) D1 (R15)

CCC Halswell ODP Geotechnical Investigation

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 0.5 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

CPT05 6.22
CPT06 4.98

Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, sandy SILT, silty SAND & 

SAND
0 5 - 14 Unknown

Sandy GRAVEL 5 - 14 Unknown Medium dense - very 
dense

* The soil profile is derived from Beca investigations & Beca interpretations of Soil & Rock (2013) investigations.

50 100 40
50 60 50

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)



CPT07 2

Technical Category (Description) TC3 & TC2/3

Job Name
Date 7/03/2014
Grid Reference (Area) D2 (R15)

CCC Halswell ODP Geotechnical Investigation

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 0.5 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

CPT07 11.18

Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND with occasional lenses of 
PEAT

0 6.5 - 14.5 Soft - firm / very loose - 
medium dense

Sandy GRAVEL & GRAVEL 6.5 - 14.5 >1 Medium dense - very 
dense

* The soil profile is derived from a combination of Beca investigations & Beca interpretations of Aurecon (2012) 
investigations. Gravel layer was observed at shallower  depths in the north of the grid.

50 180 110

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)



CPT08 2
CPT10 2

Consistency/ Relative 
density

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND with occassional lenses of 
PEAT

0 11 - 13.5 Very soft - stiff / loose

Technical Category (Description) TC3 & TC2

Job Name
Date 7/03/2014
Grid Reference (Area) D3 (R15)

CCC Halswell ODP Geotechnical Investigation

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.5 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

CPT08 6.42
CPT10 12.06

North Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT & silty SAND 0 2 - 4 Very soft - stiff / loose

Sandy GRAVEL 2 - 4 >2 Medium dense - dense

50 20 0
50 210 80

South & East Generalised Soil Profile

Ground Materials*

* The soil profile is derived from a combination of Beca investigations,  Beca interpretations of Aurecon (2012) 
investigations & CGD data.

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)

Sandy GRAVEL 11 - 13.5 Unknown Medium dense - very 
dense

Approximate Depth to 
Top of Unit (m)

Thickness 
(m)



CPT23 2
CPT24 2
CPT31 2

Technical Category (Description) TC2

50 10 5

CPT31 7.56

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.5 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

Job Name
Date 7/03/2014
Grid Reference (Area) D5 (R17)

CCC Halswell ODP Geotechnical Investigation

BH6 15.45
CPT23 2.7
CPT24 4.34

Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, sandy SILT, silty SAND & 

SAND
0 1 - 3 Soft - firm / loose

Sandy GRAVEL & silty GRAVEL with 
occasional lenses of SAND 1 - 3 >14* Medium dense - dense

Summary of Estimated Liquefaction Induced Settlements

* Thickness of gravel determined from borehole. The maximum refusal of CPTs was 7.56m. Gravel should not be 
assumed to occur to 15m across the entire grid.

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
50 20 0
50 0 0



CPT26 2
CPT35 2

Settlement values
1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND
0 9.5 - 15 Very soft - firm / loose

Sandy GRAVEL 9.5 - 15 Unknown Medium dense - dense

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)

East Generalised Soil Profile

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Technical Category (Description) TC3 & TC2

Job Name
Date 7/03/2014
Grid Reference (Area) D6 (R17 & R18)

CCC Halswell ODP Geotechnical Investigation

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.0 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

CPT26 3.38
CPT35 9.56

West Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, sandy SILT & silty SAND 0 1.5 Very soft - firm / loose

Sandy GRAVEL 1.5 >2 Medium dense - dense

50 0 0
50 160 120



CPT37 2
CPT40 2
CPT43 2

50 90 40

Interbedded organic clayey SILT, 
clayey SILT, SILT, sandy SILT & silty 

SAND with occassional lenses of 
PEAT 

0 5 - 8.5 Very soft - firm / loose

Sandy GRAVEL with occasional 
layers of SAND

CPT43 9.1

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Generalised Soil Profile

Technical Category (Description) TC3 and TC2/3

Job Name
Date 7/03/2014
Grid Reference (Area) D7 (R18)

CCC Halswell ODP Geotechnical Investigation

Groundwater Depth (m) (Source) 1.0 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

BH11 15.45
CPT37 5.28
CPT40 8.72

50 110 60

5 - 8.5 >6 Dense - very dense

50 160 90

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)



CPT42 2
CPT44 2

Technical Category (Description) TC3

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.0 (GNS Median Depth to Water Table)

Summary of Investigations
Reference ID Depth of Investigation (m)

CPT42 7.3
CPT44 15

Generalised Soil Profile

Job Name
Date 7/03/2014
Grid Reference (Area) D8 (R18)

CCC Halswell ODP Geotechnical Investigation

Interbedded CLAY, silty CLAY, clayey 
SILT & sandy SILT with occassional 

layers of silty SAND & SAND
0 7 - 15+ Very soft-firm / loose

Sandy GRAVEL with occasional layers of 
SAND 7 - 15+ Unknown Medium dense - very 

dense 

Summary of Estimated Liquefaction Induced Settlements

* The gravel layer is shallowest (approximately 7m bgl) in the east of the grid and was not encountered in the west of 
the grid. 

40
50 300 210

ID
Importance 

Level Design Life (Years)
50 50

Settlement values
1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)



CPT11 2
CPT14 2

Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations

Technical Category (Description) TC3

Job Name
Date 7/03/2014
Grid Reference (Area) E2 (R15)

CCC Halswell ODP Geotechnical Investigation

Reference ID Depth of Investigation (m)
CPT11 14.74
CPT14 14.32

Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND with occasional lenses of 
PEAT.

0 14.0 - 14.5 Unknown

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

GRAVEL 14.0 - 14.5 Unknown Unknown

Summary of Estimated Liquefaction Induced Settlements

* The soil profile is derived from a combination of Beca investigations & Beca interpretations of Aurecon (2012) 
investigations.

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
50 240 60
50 350 90



CPT12 2
CPT13 2

Technical Category (Description) TC3

Job Name
Date 7/03/2014
Grid Reference (Area) E3 (R15)

CCC Halswell ODP Geotechnical Investigation

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations
Reference ID Depth of Investigation (m)

CPT12 12.12
CPT13 15

Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND with occasional lenses of 
PEAT.

0 12 - 15+ Firm / very loose - 
medium dense

Sandy GRAVEL 12 - 15+ >3.5 Dense - very dense

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
50 220 90
50 260 150



CPT25 2
CPT27 2
CPT28 2

Technical Category (Description) TC3 & TC2

CPT28 1.86

50 0 0

BH8 15.45

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.5 (ECan Wells) 

Summary of Investigations

Job Name
Date 7/03/2014
Grid Reference (Area) E5 (R17)

Reference ID Depth of Investigation (m)
BH7 15.45

CPT25 3.76
CPT27 6

Generalised Soil Profile

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 
SAND with occasional lenses of peat.

0 1 - 5 Soft - stiff / very loose - 
loose

Very soft - stiff / loose - 
medium dense

Sandy GRAVEL 13 - 15+ >2.5 Medium dense - dense

50 5 0
50 50 5

* The shallow gravel layer is absent in a small area along the western boundary of the grid.

CCC Halswell ODP Geotechnical Investigation

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)

Sandy GRAVEL with occassional 
lenses of gravelly SAND* 1 - 5 1.5 - 5.5 Medium dense - very 

dense

Summary of Estimated Liquefaction Induced Settlements

Interbedded clayey SILT, SILT, sandy 
SILT, silty SAND, SAND & PEAT 6.5 6.5 - 8.5+ 



CPT29 2
CPT36 2

Interbedded clayey SILT, SILT & silty 
SAND 0 8 - 8.5 Very soft - firm / loose

Sandy GRAVEL with occassional 
lenses of sand 1.5 3.5+ Medium dense - dense

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
50 0 0
50 130 70

Technical Category (Description) TC3, TC2 & TC2/3

Job Name
Date 7/03/2014
Grid Reference (Area) E6 (R17 & R18)

CCC Halswell ODP Geotechnical Investigation

Sandy GRAVEL 13.5 >2 Dense

Groundwater Depth (m) (Source) 1.0 (Beca CPT)

Summary of Investigations
Reference ID Depth of Investigation (m)

CPT29 4.16
CPT36 8.94

BH9 15.45

Summary of Estimated Liquefaction Induced Settlements

West Generalised Soil Profile

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Interbedded CLAY, silty CLAY, clayey 
SILT, sandy SILT & silty SAND 0 0.5 - 2 Very soft - firm / loose

East Generalised Soil Profile

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Sandy GRAVEL 8 - 8.5 4 Medium dense

SAND 12 1.5 Medium dense



CPT38 2
CPT39 2

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.25 (Beca CPT)

Summary of Investigations
Reference ID Depth of Investigation (m)

CPT39 8.92

Generalised Soil Profile

CPT38 4.3

Technical Category (Description) TC3 & TC2/3

Job Name
Date 7/03/2014
Grid Reference (Area) E7 (R18)

CCC Halswell ODP Geotechnical Investigation

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT & silty SAND 0 4.5 - 8.5 Very soft - firm / loose

Sandy GRAVEL with occassional 
layers of SAND 4.5 - 8.5 Unknown Medium dense - dense

* Shallow gravel layer encountered at the western side of the grid at a depth of 4m . The extent of the layer is 
unknown, although depth of gravel is observed as 8m (BH09) less than 100m west in Grid E6.

1/25 (SLS, 0.13g)
Settlement values

1/500 (ULS, 0.35g) 

50 130 90
50 40 20



CPT41 2

Job Name
Date 7/03/2014
Grid Reference (Area) E8 (R18)

CCC Halswell ODP Geotechnical Investigation

CPT41 15

Generalised Soil Profile

Technical Category (Description) TC3
Groundwater Depth (m) (Source) 1.0 (Beca CPT) 

Summary of Investigations
Reference ID Depth of Investigation (m)

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND with occassional lenses of 
PEAT

0 15+ Very soft - stiff / loose - 
medium dense

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

* The soil profile model is derived from a single CPT (CPT41).

50 350 300

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)



CPT15 2
CPT16 2

Importance 
Level Design Life (Years)

Technical Category (Description) TC3
Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations
Reference ID Depth of Investigation (m)

BH2 15.45
CPT15 15

Central Generalised Soil Profile

Sandy GRAVEL 7 3.5 Medium dense

 Interbedded layers of clayey SILT, 
organic clayey SILT; Silty SAND, 

SAND and PEAT.
10.5 3.5 Firm / loose 

Sandy GRAVEL 14 1+ Dense

Job Name
Date 7/03/2014
Grid Reference (Area) F3 (R15) 

CCC Halswell ODP Geotechnical Investigation

CPT16 15

Northwest Generalised Soil Profile

Interbedded clayey SILT, SILT, sandy 
SILT; silty SAND, SAND and PEAT 0 7 Soft - firm / loose

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m) Cohesion/Density

Thickness 
(m)

Consistency/ Relative 
density

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND
0 10 Very soft - firm / loose

Ground Materials* Approximate Depth to 
Top of Unit (m)

GRAVEL

50 270 180
50 220 90

16 Unknown Dense

* The soil profile is derived from Beca investigations & CGD CPT data.

Summary of Estimated Liquefaction Induced Settlements
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)ID

SAND 10 2 Loose - medium dense

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND
12 4 Unknown



CPT17 2 50 90 60

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND
12 4 Unknown

GRAVEL 16 Unknown Dense

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND
0 10 Very soft - firm / loose

SAND 10 2 Loose - medium dense

Central Generalised Soil Profile

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

* The soil profile is derived from Beca investigations combined with CGD CPT data.

SAND (potential GRAVEL) 7 >2.5 Medium dense - dense

Southeast Generalised Soil Profile

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m) Cohesion/Density

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND, 
SAND & occassional lenses of PEAT

0 7 Very soft - firm / loose

CPT17 9.26

Technical Category (Description) TC3 & TC2
Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations
Reference ID Depth of Investigation (m)

Job Name CCC Halswell ODP Geotechnical Investigation
Date 7/03/2014
Grid Reference (Area) F3 (R16) 



2

Interbedded GRAVEL, sandy 
GRAVEL, silty sandy GRAVEL & 

gravelly SAND
2 - 5 >1.7 Medium dense - very 

dense

East Generalised Soil Profile

Ground Materials*

* The soil profile is derived from Beca interpretations of Aurecon (2011) investigations.

SAND & silty SAND 10 Loose - medium dense

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

SAND with occasional lenses of 
PEAT

0 2 - 5 Soft - stiff / loose

Technical Category (Description) TC3 & TC2

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations
Reference ID Depth of Investigation (m)

West Generalised Soil Profile

No ground investigations conducted

Job Name
Date 7/03/2014
Grid Reference (Area) F4 (R16)

CCC Halswell ODP Geotechnical Investigation

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT silty SAND & 

SAND with occasional lenses of 
PEAT

0 15+ Soft - stiff / loose - 
medium dense

No ground investigations conducted

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)

Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

* The soil profile is derived from Beca interpretations of Aurecon (2011) investigations.



CPT22 2

Interbedded organic clayey SILT, 
SILT, sandy SILT & PEAT 10 5+ Firm - stiff / loose - 

medium dense

Technical Category (Description) TC3 & TC2

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations
Reference ID Depth of Investigation (m)

BH4

Job Name
Date 7/03/2014
Grid Reference (Area) F5 (R16)

CCC Halswell ODP Geotechnical Investigation

15.45
CPT22 8.2

West Generalised Soil Profile

Interbedded clayey SILT, SILT, sandy 
SILT, silty SAND & SAND 0 4 Soft - firm / very loose - 

medium dense

Sandy GRAVEL & GRAVEL 4 10 Loose - medium dense

Summary of Estimated Liquefaction Induced Settlements

East Generalised Soil Profile 

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND & 

PEAT
0 8 Very soft - firm / very 

loose - loose

GRAVEL 8

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
50 170 120

Unknown Medium dense - dense



CPT30 2
CPT33 2 50 200 130

Interbedded organic clayey SILT, 
clayey SILT, SILT, SAND & PEAT 6 Very soft - stiff / loose - 

medium dense9+

* The soil profile is derived from Beca investigations & Beca interpretations of Aurecon (2010) investigations.

1/25 (SLS, 0.13g)
50 0 0

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)

Southeast Generalised Soil Profile 

Settlement values
1/500 (ULS, 0.35g) 

Interbedded CLAY, silty CLAY, clayey 
SILT, SILT, sandy SILT, silty SAND, 

SAND & PEAT
0 10 Very soft - firm / very 

loose - loose

GRAVEL 10 Unknown Dense

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

North Generalised Soil Profile 

Ground Materials* Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Interbedded clayey SILT, SILT, sandy 
SILT, silty SAND & SAND with 

occasional lenses of PEAT
0 1.2 - 2.6 Very soft - firm / very 

loose - loose

Sandy GRAVEL 1.2 - 2.6 3.4 Medium dense - very 
dense

CPT30 1.5
CPT33 10.24

Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations
Reference ID Depth of Investigation (m)

Technical Category (Description) TC3 & TC2

CCC Halswell ODP Geotechnical InvestigationJob Name
Date 7/03/2014
Grid Reference (Area) F5 (R17)



CPT32 2

Technical Category (Description) TC3, TC2 & TC2/3

Job Name
Date 7/03/2014
Grid Reference (Area) F6 (R17 & R18)

CCC Halswell ODP Geotechnical Investigation

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.5 (closest grids)

Summary of Investigations
Reference ID Depth of Investigation (m)

CPT32 7

Generalised Soil Profile

Interbedded SILT, sandy SILT & 
clayey SILT; silty SAND 0 7 Very soft - firm / loose

Sandy GRAVEL 7 >0.5 Medium dense - dense

* The soil profile is derived from a single CPT (CPT32) located inside grid F6.

50 100 70

Summary of Estimated Liquefaction Induced Settlements

ID
Importance 

Level Design Life (Years)
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)



CPT18 2
CPT19 2
CPT20 2

Technical Category (Description) TC3 & TC2

CPT20 6.94

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations
Reference ID Depth of Investigation (m)

BH5 15.45
CPT18

Job Name
Date 7/03/2014
Grid Reference (Area) G3 (R16)

CCC Halswell ODP Geotechnical Investigation

5.18
CPT19 4.62

Generalised Soil Profile 

Interbedded clayey SILT, SILT, sandy 
SILT, silty SAND & SAND with 

occasional lenses of PEAT 
0 4 - 7 Soft - stiff / loose

Settlement values
1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)

Sandy GRAVEL 4 - 7 >1 Medium dense - dense

Summary of Estimated Liquefaction Induced Settlements

5+ Firm - stiff / loose - 
medium dense

Interbedded organic SILT, clayey SILT, 
sandy SILT, silty SAND, SAND & PEAT 10

ID
Importance 

Level Design Life (Years)
20
20
2050 70

50
7050

50



CPT21 2

Technical Category (Description) TC3 & TC2

Job Name
Date 7/03/2014
Grid Reference (Area) G4 (R16)

CCC Halswell ODP Geotechnical Investigation

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

Groundwater Depth (m) (Source) 1.5 (ECan Wells)

Summary of Investigations
Reference ID Depth of Investigation (m)

BH3 15.45
CPT21 1.1

West Generalised Soil Profile

Interbedded CLAY, silty CLAY,  clayey 
SILT, sandy SILT, SILT, silty SAND, 

SAND & gravelly SAND with 
occasional PEAT layers

0 1.1 - 6 Soft - stiff / loose

Sandy GRAVEL & silty sandy GRAVEL 1.1 - 6 >1.4 Loose - dense

Interbedded clayey SILT, SILT, sandy 
SILT, silty SAND & SAND 0 7 - 10 Very soft - firm / loose  

Sandy GRAVEL with occassional 
lenses of SAND 7 - 10 3 - 6 Dense

East Generalised Soil Profile

Ground Materials Approximate Depth to 
Top of Unit (m)

Thickness 
(m)

Consistency/ Relative 
density

14 1+ Very soft - soft / loose Clayey SILT, SILT, sandy SILT, silty 
SAND, SAND & Peat

50 0 0
ID

Importance 
Level Design Life (Years)

Summary of Estimated Liquefaction Induced Settlements
Settlement values

1/500 (ULS, 0.35g) 1/25 (SLS, 0.13g)
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