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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPTUL1 file : 038016P295CPTU295.xls
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6,14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: 0,19 Unit weight calculation: ~ Based on SBT K5 applied: MSF method: Method based
Cone resistance Friction Ratio SBTn Plot FS Plot
1 1 1
2 2 2
3 3 3
4 4 4|
54 5 54
61 6 61
74 7 74
8- 8 8-
9 9 9
10— 10 101
11 11 11
12+ 12 12
13 13 13
14 14 14
15+ 15 15
16 16 16
17 17 17
18- 18 18-
19+ 19 19+
20 20 20|
T T T : | ! 1 :
0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 06 0 05 1 15 2
Rf (%) Ic (Robertson 1990) CRR &CSR Factor of safety
w=7"2, sigma’=1 atm base curve Summary of liquefaction potential
0.8 . L 1,000 T ——
] Liquefaction - J
0.7—: L
0.6+ I

100

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
o
o
[}

- 0.1 1
o - Normalized friction ratio (%)

- I Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
N No Liquefaction L Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T eometry
0 UL L L L L L L L L L L g B " " . "
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qC]-N: cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPTU1 name: 038016P295CPTU295.xls

Cone resistance

Depth (m)
Depth (m)

15+

16—

174

18

19+

20—

T T 1
2 4 6 8

qt (MPa)

T T
10 12

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m

Friction Ratio

CPT basic interpretation plots

Pore pressure

h 4

Depth (m)

Insitu

Depth (m)

4 6 8

RF (%)

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT
No

N/A

1 T T
50 100 150

u (kPa)

Fill weight:

Transition detect. applied:
Ky applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

N/A

No

Yes

Sands only
No

N/A

SBT Plot Soil Behaviour Type

Clay &silty clay
Clay

Clay

Clay &silty clay

Clay

Clay

Clay &silty clay
Sand &silty sand
Sand &silty sand
Silty sand & sandy silt
Sand &silty sand
Silty sand & sandy silt
Sand &silty sand
Silty sand & sandy silt
Sand &silty sand

Silty sand & sandy silt
Clay &siltyclay
Sand &silty sand

Depth (m)

Sand & siltysand

Silty sand & sandysilt
Silty sand & sandysilt
Silty sand & sandysilt

Sand &silty sand

Silty sand & sandy silt
LA L DL L L B
6 8 10 12 14 16 18
SBT (Robertson et al. 1986)

2 3 4

1c(SBT)

SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
[ 2. organic material O 5. silty sand to sandy sit [ 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CPTU1 name: 038016P295CPTU295.xls

CRR plot
1
-
3
4
5
6
74 ii
8- i
~ =
:Ef 10—
§' 11
12
13-
14+
15+ |
16
17+
18-
19+
20
0 . 0!2 l 0!4 ' 0.6
CRR & CSR

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m

Depth (m)

FS Plot

Unit weight calculation:
Use fill:
Fill height:

Liquefaction analysis overall plots

0 0.5 1 1.5 2
Factor of safety
Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60

Based on SBT
No
N/A

LPI

0.5
1—
1.5
2—
2.5
3_
3.5+
4_
4.5+
5_
5.5
6_
6.5
7_
7.5

8.5+

20 T T T T
0 5 10

Fill weight:

Transition detect. applied:
Ky applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

15
Liquefaction potential

N/A

No

Yes

Sands only
No

N/A

Depth (m)

Vertical settlements

10

11

Depth (m)

12

13

14

15

16

17

18

19

20

T 1 T 1 T T T T T
0 2 4 6 8 10 12 14 16 18
Settlement (cm)

F.S. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liauefv

EOCODM

Lateral displacements

0
LDI

LPI color scheme

. Very high risk
High risk
Low risk
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPTU2 file : 038016P296CPTU296.xls
Input parameters and analysis data

Analysis method: B&JI (2014) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: B&JI (2014) G.W.T. (earthg.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: i N/A Limit depth applied: No
Earthquake magnitude M,: 6,14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: 0,19 Unit weight calculation: ~ Based on SBT K5 applied: Yes MSF method: Method based
Cone resistange:r Frictiop,Ratiq, .-r SBTn Plot CRR plot FS Plot
1- 1 1 f A 4
During earthq.
2_ 2 2_ = 5
34 3 3-
4 4 4-
5 5 5-
6- 6 6
7 7 7
8- 8 8-
9- 9 9-
10— 10 104
114 11 11
124 12 124
134 13 13
144 14 144
154 15 15+
16| 16 16—
17— 17 17—
18- 18 18-
19+ 19 19+
20 20 20—
T T T 1 L e e e N B e e
01 2 3 4 5 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
w=7"2, sigma’=1 atm base curve Summary of liquefaction potential
0.8 [l ) ) ] 1,00G 1 1 1 L1l ] ] ]
Liquefaction -

100

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

- 0.1 1
r Normalized friction ratio (%)

- I Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
N No Liquefaction L Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
T eometry
0 UL L L L L L L L L L L g B " " . "
Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qC]-N: cs brittleness/sensitivity, strain to peak undrained strength and ground geometry

10




CPTU2 name: 038016P296CPTU296.xls

Cone resiq;gm;e;\ UGER
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2 Q
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T T T T T
0 1 2 3 4 5
gt (MPa)
Input parameters and analysis data
Analysis method: B&I (2014)
Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14
Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m

CPT basic interpretation plots

Friction MHB AUGER

Pore pressyli® s uger

A 4

Depth (m)

17

18+

19+

20

Insitu

Depth (m)

2 4 6 8
RF (%)

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT
No

N/A

T
50

u (kPa)

Fill weight:

T
100

T
150

Transition detect. applied:

Ky applied:

Clay like behavior applied:

Limit depth applied:

Limit depth:

N/A

No

Yes

Sands only
No

N/A

SBT Plot Soil Behaviour Ty||aﬁ
Sensitivefine grained
Clay &silty clay

Clay

Clay &silty clay
Clay &silty clay

Clay
Clay

Clay
Clay &silty clay

Clay

Depth (m)

Clay &silty clay

Clay

Clay &silty clay
Clay
Clay &silty clay
Clay
Clay &silty clay

Clay &silty clay
Clay

Clay
Silty sand & sandysilt

2 3 4 0 2 4 6 8 10 12 14 16 18
Ic(SBT) SBT (Robertson et al. 1986)

SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
[ 2. organic material [ s.siity sand to sandy silt [T 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CPTU2 name: 038016P296CPTU296.xls

CRR plot

A 4

4t
T\

During earthq.

9—

10

114

Depth (m)

T
0 0.2

T
0.4 0.6

CRR & CSR

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m

Depth (m)

FS Plot

Liquefaction analysis overall plots

LPI

0.5
1—
1.5
2—
2.5
3_
3.5+
4_
4.5+
5_
5.5
6_
6.5
7_
7.5

8.5+

20 T T T T
0 5 10

15

Liquefaction potential

0 0.5 1 1.5 2
Factor of safety
Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60

Unit weight calculation:
Use fill:
Fill height:

Based on SBT
No
N/A

Fill weight:

Transition detect. applied:
Ky applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

N/A

No

Yes

Sands only
No

N/A

Depth (m)

Vertical settlements

10

11

Depth (m)

12

13

14

15

16

17

18

19

20

T T T
0 0.5 1 1.5

Settlement (cm)

F.S. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liauefv

EOCODM

Lateral displacements

9—

10

114

0
LDI

LPI color scheme

. Very high risk
High risk
Low risk
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LIQUEFACTION ANALYSIS REPORT

Project title :
CPTUS3 file : 038016P304CPTU304.xls
Input parameters and analysis data

Location :

Analysis method: B&JI (2014) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: B&JI (2014) G.W.T. (earthg.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: i N/A Limit depth applied: No
Earthquake magnitude M,: 6,14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: 0,19 Unit weight calculation: ~ Based on SBT K5 applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
l -
1 t t During earthq.
2 2 2-
3 3 3_
4 4 4 & !
5 5 5 ‘
6 6 6
7 7 7-
8 8 8-
? o 9 9 9_
E
= 10 10 10+
gu 11 11
[a)
12 12 12+
13 13 13+
14 14 144
15 15 15+
16 16 16—
17 17 17—
18 18 18—
19 19 19+
20 20 20|
T T T T T 1T e e e
2 46 8101214 1 2 4 0 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
w=7"2, sigma’=1 atm base curve Summary of liquefaction potential
0.8 [l ) ) ] 1,00G 1 1 1 L1l ] ] ]

Cyclic Stress Ratio* (CSR*)

Liquefaction

No Liquefaction [

0 20 40

60

80

100
qciN,cs

120 140 160

L T B N N O Y O Y N N

180

200

100

Normalized CPT penetration resistance

0.1

1 10
Normalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry




CPTU3 name: 038016P304CPTU304.xls

Cone resistance

17.5

18.5-
19+
19.5+

20
20.5+ ‘

T 1
2 4 6

| UL
8 10 12 14

qt (MPa)

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value
6.14

0.19

Depth to water table (insitu): 1.00 m

Friction Ratio

CPT basic interpretation plots

0.5+
1_
1.5
2_
2.5
3_
3.5

4.5+

17.5

18.5-
19+
19.5+
20
20.5+

Pore pressure

A 4

Depth (m)

Insitu

Depth (m)

RF (%)

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT
No

N/A

T
50

u (kPa)

Fill weight:

T
100

]
150

Transition detect. applied:

Ky applied:

Clay like behavior applied:

Limit depth applied:

Limit depth:

N/A

No

Yes

Sands only
No

N/A

SBT Plot Soil Behaviour Type

Clay

Orgaric sall
Clay &silty clay
Clay

Clay &silty clay
Clay &silty clay

Clay

Clay &silty clay

Clay

Depth (m)

Clay &silty clay
Clay

Clay &silty clay
Siltysand & silt
Silty sand & silt
Clay

Clay &silty clay

2 3 4 0246810121|41618
Ic(SBT) SBT (Robertson et al. 1986)

SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
[ 2. organic material [ s.siity sand to sandy silt [T 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CPTU3 name: 038016P304CPTU304.xls

Liquefaction analysis overall plots

CRR plot FS Plot LPI Vertical settlements Lateral displacements
0.5 i 0.5
1 — i 11
1.54 During earthq. 1.54
2+ 2 2+
2.5 2.5
3+ 3 3+
3.5 3.5
4] P s 4 4
4.5+ 4.5+
51 5 5
5.5+ 5.5
6 6 6
6.5 6.5
77 7 7
7.5 7.5
8- 8 8-
8.5 8.5
9- 9 9-
= 9.5 = = = 9.5+
EE’ 10— EE’ § 10 % 10—
B 10.5 = B = 10.5
8 114 tDu cDD 11 8 11
11.59 11.54
124 12 12—
12.5- 12.5
13 13 13—
13.5- 13.5-
14+ 14 14+
14.5- 14.5+
15+ 15 15+
15.54 15.54
164 16 16
16.57 16.57
17+ # 17 17+
17.5 17.57
18+ 18 18+
18.5- 18.5-
19+ 19 19+
19.5+ 19.5+
20 20 20
20.5 20.5
T T T T T — 1 1 1 T T T T
0 0.2 0.4 0.6 0 0.5 1 1.5 2 0 5 10 15 0 1 2 3 4 0
CRR & CSR Factor of safety Liquefaction potential Settlement (cm) LDI
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  1.00 m Fill weight: ' N/A | Almost certain it will liquefy ] Very high risk
ques correctllon method: B&I (2014) Average results interval: 3 Tran5|t|'on‘detect. applied: No . Very likely to liquefy High risk
Points to test: Based on Ic value Ic cut-off value: 2.60 K; applied: Yes 0 .. ’ i )
Earthquake magnitude M, 6.14 Unit weight calculation: ~Based on SBT  Clay like behavior applied:  sands only Liquefaction and no lig. are equally likely Low risk
Peak ground acceleration: 0.19 Use fill: No Limit depth applied: No . Unlike to liquefy
Depth to water table (insitu): 1.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liauefv
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Project title :

LIQUEFACTION ANALYSIS REPORT

CPTU4 file : 038016P305CPTU305.xls
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 1.00 m
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m
Points to test: Based on Ic value  Average results interval: 3
Earthquake magnitude M,;: 6,14 Ic cut-off value: 2.60
Peak ground acceleration: 0,19 Unit weight calculation:

Depth (m)

Cyclic Stress Ratio* (CSR*)

Friction Ratio

Cone resistance

O W N o U AW N

[ S T e T < O e
o VW W N o U s, W N = O

2 4 6 8
RF (%)

10 1

w=71/2, sigma’'=1 atm base curve

Based on SBT
SBTn Plot

2
Ic (Robertson

Liquefaction

No Liquefaction

0 20

L T B N N O Y O Y N N

40 60 80 100 120 140 160 180
qciN,cs

200

1990)

Location :

Use fill:

Fill height:

Fill weight:

Trans. detect. applied:
K, applied:

I

No
N/A
N/A
No
Yes

CRR plot

Clay like behavior

applied: Sands only
Limit depth applied: No

Limit depth: N/A

MSF method: Method based

FS Plot

=0, 4

0!2 0!4
CRR &CSR

4 0 0.6 0 0.5 1 15 2

Factor of safety

Sun|1mary ?f Ilic|lugfa|<|:tion po|tent|ia| .

1,000

100

Normalized CPT penetration resistance

0.1

1 10
Normalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPTU4 name: 038016P305CPTU305.xls

Cone resistance

Analysis method:

Points to test:

E
~—
=
+—
=%
a]
gt (MPa)
Input parameters and analysis data
B&I (2014)
Fines correction method: B&I (2014)
Based on Ic value
Earthquake magnitude M,:  6.14
Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m

0.5+
1_
1.5
2_
2.5
3_
3.5+
4_
4.5+
5_
5.5+
6_
6.5+
7_
7.57
8_
8.5+
9_
9.5+
10
10.5-
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11.5-
12+
12.5-
13+
13.5-
14
14.5-
15+
15.5-
16
16.5-
171
17.5-
18-
18.5-
19
19.5-
20
20.5+

Friction Ratio

CPT basic interpretation plots

4 6 8

RF (%)

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m
3
2.60

Depth (m)

Pore pressure

0.5+

A 4

1.5-
2_
2.54
3_
3.5+
4_
4.5+
5_
5.5
6_
6.5
7_
7.5
8_
8.5+
9_
9.5+
10
10.5-
11
11.5-
12+
12.5-
13-
13.5-
14+
14.5-
15+
15.5-
16+
16.5-
17+
17.57
18-
18.5-
19-
19.5-
20
20.5-

Insitu

Depth (m)

-
=
3]

20.5

Based on SBT

No
N/A

T T T
50 100 150

u (kPa)

Fill weight:

Transition detect. applied:
Ky applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

N/A

No

Yes

Sands only
No

N/A

SBT Plot Soil Behaviour Type
Clay &siltycl

qi’,&éugd?,
Clay &silty clay

Clay
Clay &silty clay

Clay &silty cl
Silia;//sad%sgyd/silt
Silty sand & sandy silt
Sand &ssilty sand
Clay &silty clay

Clay
Organic sl
Clay

COrganic sl

Depth (m)

Clay
Clay &silty clay

Clay

Clay &silty clay

Sand &silty sand

Clay &silty clay

Clay &silty clay

Clay &silty clay

Clay &silty clay
L T T 1 71
6 8 10 12 14 16 18
SBT (Robertson et al. 1986)

2 3 4

1c(SBT)

SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
[ 2. organic material [ s.siity sand to sandy silt [T 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CPTU4 name: 038016P305CPTU305.xls

CRR plot

0.5+ ‘
A 4
During earthg

w

&

|
|__ R

13.5+]

14.5
154
15571
16
16.54
17
17.54
18-
18.5
19
19.5
20
20.54——1 i
0 0.2 0.4 0.6
CRR & CSR

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m

FS Plot

Liquefaction analysis overall plots

0 0.5 1 1.5 2
Factor of safety
Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60

Unit weight calculation:
Use fill:
Fill height:

Based on SBT
No
N/A

LPI

0 5 10

Fill weight:

Transition detect. applied:

Ky applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

15
Liquefaction potential

N/A

No

Yes

Sands only
No

N/A

Vertical settlements

T 1 T T T 1 1 11
012 3456 78 910

Settlement (cm)

F.S. color scheme

EOCODM

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liauefv

Lateral displacements

0.5+

1.5
2_
2.5
3_
3.5

4.5+
5
5.5

6.5

13.5+]

14.5
15+
15.57
16+
16.5
17+
17.5-
18+
18.5+]
19+
19.5+
20
20.5-

0
LDI

LPI color scheme

. Very high risk
High risk
Low risk
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Project title :

LIQUEFACTION ANALYSIS REPORT

CPTUS file : 038016P301CPTU301.xls
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 1.00 m
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m
Points to test: Based on Ic value  Average results interval: 3
Earthquake magnitude M,;: 6,14 Ic cut-off value: 2.60
Peak ground acceleration: 0,19 Unit weight calculation:

Depth (m)

Cyclic Stress Ratio* (CSR*)

Cone resistance Friction Ratio

Based on SBT
SBTn Plot

1 1 1
21 2 2
34 3] 3
4 4 4
51 51 5
61 61 6
77 74 7
8- 8- 8
9—L 9+ 9
10| 10— 10
11+ 11+ 11
12+ 12+ 12
13 13- 13
14+ 14 14
15+ 15— 15
161 16— 16
174 17+ 17
18+ 18- 18
19+ 19 19
T T T L e e e e e
5 10 15 0 2 4 6 8 10 1 2
qt (MPa) Rf (%) Ic (Robertson
w=7%2, sigma’=1 atm base curve

08 : L

] Liquefaction -
0.7 L
0.6 I
0.5+ r
0.4 -
0.3 L
0.2 I

] ® o0 op I
0.1 i

] No Liquefaction [

0 LI N T I N N L L L N Ly N L O B L Y B
0 20 40 60 80 100 120 140 160 180 200
qciN,cs

1990)

Location :

Use fill:

Fill height:

Fill weight:

Trans. detect. applied:
K, applied:

No
N/A
N/A
No
Yes

CRR plot

Clay like behavior

applied: Sands only
Limit depth applied: No

Limit depth: N/A

MSF method: Method based

FS Plot

4 0 0.2 0.4

CRR & CSR

0.6 0 0.5 1 15 2

Factor of safety

Sun|1mary ?f Ilic|lugfa|<|:tion po|tent|ia| .

1,000

100

Normalized CPT penetration resistance

0.1

1 10
Normalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

13



CPTUS5 name: 038016P301CPTU301.xls

Cone resistance

4.5+

5—

5.5+

6—

6.5

7—

7.5—r

8—
s 8.5 -
£ 9 £
~— ~—
s 9.5-} S
8 10F 8
a) o]
0 10.54

slz 1‘0 1‘2 1'4 1|6 1|8
qt (MPa)

N~ -
-
o -

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m

Friction Ratio

CPT basic interpretation plots

Pore pressure

0.5

1.5
2_
2.5
3_
3.5+
4_
4.5+

5.5+
6_
6.5
7_
7.5
8_
8.5+
9_
9.5+
10
10.5-
11
11.5-
12
12.5-
13-
13.5-
14
14.5-

15.5-

0.5

A 4

1.5

2.5
3_
8.5
4_
4.5+
5_
5.5
6_
6.5+
7_
7.5
8_
8.5+
9_
9.5+
10
10.5
11
11.5
12
12.54
134
13.5
14
14.5

Depth (m)

15.5-

Insitu

Depth (m)

2 4 6
RF (%)

Depth to GWT (erthq.):
Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:
Fill height:

1.00 m

3

2.60

Based on SBT
No

N/A

5|O 1(|JO
u (kPa)

Fill weight:

T
150

Transition detect. applied:

Ky applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

N/A

No

Yes

Sands only
No

N/A

SBT Plot

Soil Behaviour Type

Clay &silty clay
Clg&siltyday

Clay

Siltysand & silt
Silty sand & silt
Clay

Clay &silty clay

Clay

Clay&siltyd
i

ay
Clay &silty clay
Clay &silty clay
Sand &silty sand
Silty sand & sandy silt
Sand &silty sand

1 T 1 T 1T T T T 171
2 3 4 o 2 4 6 8 10 12 14 16 18

Ic(SBT) SBT (Robertson et al. 1986)

SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
[ 2. organic material [ s.siity sand to sandy silt [T 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained

14



CPTUS5 name: 038016P301CPTU301.xls

CRR plot

0.5

1.5
2-

Depth (m)

0 0!2 l 0!4
CRR & CSR

0.6

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m

Depth (m)

FS Plot

Unit weight calculation:
Use fill:
Fill height:

Liquefaction analysis overall plots

0 0.5 1 1.5 2
Factor of safety
Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60

Based on SBT
No
N/A

Depth (m)

LPI

T T T T T
0 5 10 15

Liquefaction potential

Fill weight: N/A
Transition detect. applied:  No

Ks applied: Yes

Clay like behavior applied:  sands only
Limit depth applied: No

Limit depth: N/A

Depth (m)

Vertical settlements

Depth (m)

T T T T T 1
1 2 3 4 5 6 7

Settlement (cm)

F.S. color scheme

EOCODM

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liauefv

Lateral displacements

0.5

1.59
24
2.57
3-
3.5+
4]
4.5+

5.5
6
6.5
7-
7.5
8-
8.5+

9.5
10+
10.5-
11+
11.5-
12+
12.5-
13+
13.5-

14.5
15+
15.5
16+
16.5-
17+
17.5-
18+
18.5-

0
LDI

LPI color scheme

. Very high risk
High risk
Low risk
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Project title :

LIQUEFACTION ANALYSIS REPORT

CPTUE6 file : 038016P297CPTU297.xls
Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

Depth (m)

Cyclic Stress Ratio* (CSR*)

Cone resistance

B&I (2014) G.W.T. (in-situ): 1.00 m
B&I (2014) G.W.T. (earthq.): 1.00 m
Based on Ic value  Average results interval: 3

6.14 Ic cut-off value: 2.60
0.19 Unit weight calculation:

Friction Ratio

14 1
21 2
31 3
4 4
5+ 5
6 6
71 7
8 8
9 9
10 10
11 1
12 12
13- 13
14+ 14
15+ 15
16+ 16
17 17
18- 18
19+ 19
I I I I I LI I S R B B R

10 1

qt (MPa) Rf (%)

w=71/2, sigma’'=1 atm base curve

Based on SBT
SBTn Plot

2
Ic (Robertson

Liquefaction

No Liquefaction

L T B N N O Y O Y N N

20 40 60 80 100 120 140 160 180
qciN,cs

200

1990)

Location :

Use fill:

Fill height:

Fill weight:

Trans. detect. applied:
K, applied:

No
N/A
N/A
No
Yes

CRR plot

Clay like behavior

applied: Sands only
Limit depth applied: No

Limit depth: N/A

MSF method: Method based

FS Plot

b

A 4
During earthq.

0!2 0!4
CRR &CSR

4 0 0.6 0 0.5 1 15 2

Factor of safety

Sun|1mary ?f Ilic|lugfa|<|:tion po|tent|ia| .

1,000

100

Normalized CPT penetration resistance

0.1

1 10
Normalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPTU6 name: 038016P297CPTU297.xls

Cone resistance

2.5+

6.5

10
10.5
114
11.5+
12+
12.5+
13
13.57
14+
14.5-
15+
15.5+]
16
16.5]
174
17.5
18+
18.5+
19+
19.5+

Depth (m)

Depth (m)

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value
6.14

0.19

Depth to water table (insitu): 1.00 m

Friction Ratio

CPT basic interpretation plots

Pore pressure

0.5
1_
1.5+
2—
2.5+
3_
3.5+
4-
4.5
5_
5.5+
6_
6.5
7_
7.5
8_
8.5+
9._
9.5+
10+
10.5
11
11.5+
12+
12.5+
13
13.57
14+
14.5-
15+
15.5+]
16
16.5
174
17.5
18+
18.5+]
19+
19.5+

0.5

h. 4

1.5
2_
2.55
3—
3.5+
4-
4.5
5_
5.5
6_
6.5
7_
7.5
8_
8.5+
9._
9.5+

10.5
11+
11.5+
12+
12.5+
13
13.57
14+
14.5-
15+
15.5-]
16+
16.5-
174
17.5
18+
18.5+]
19+
19.5+

Depth (m)
=
L

Insitu

Depth (m)

2 4 6 8
RF (%)

Depth to GWT (erthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT
No

N/A

T T T
50 100 150

u (kPa)

Fill weight:

Transition detect. applied:

Ky applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

N/A

No

Yes

Sands only
No

N/A

SBT Plot Soil Behaviour Type
Silty sand & silt
Clay
Clay
Organic sall
E
ey
o3
[a) Clay
Clay &siltycl
qg&i%z
Clay
Clay &silty clay
Clay
Silty sand & sandysilt
Clay
T 1 1 1 ™17 "1 °717
2 3 4 0 2 4 6 8 10 12 14 16 18
Ic(SBT) SBT (Robertson et al. 1986)
SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
[ 2. organic material [ s. silty sand to sandy silt [ 8. Very stiff sand to
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CPTU6 name: 038016P297CPTU297.xls

CRR plot

0.5 q
1
1.5
2—
2.5
3_
3.5+

A 4
During earthq.

4.5+
5_
5.5+
p
6.5
7_
7.5+
8_
8.5+
9_
9.5+
10
10.57
11
11.5-
12
12.5-
13-
13.5-
14
14.54
157
15.5-
16
16.5-
174
17.5-
18+
18.5-
19+
19.57

Depth (m)

0 0!2 l 0!4
CRR & CSR

0.6

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m

Depth (m)

0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5
17
17.5

18
18.5
19
19.5

FS Plot

e

Liquefaction analysis overall plots

0 0.5 1 1.5 2
Factor of safety
Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60

Unit weight calculation:
Use fill:
Fill height:

Based on SBT
No
N/A

LPI

0.5
1—
1.5
2—
2.5
3_
3.5+

4.5+
5_
5.5
p
6.5
7_
7.5
8_
8.5+
9_
9.5+
10
10.57
11
11.5-
12
12.5-
131
13.5-
14+
14.54
157
15.5-
16+
16.5-
174
17.5-
18+
18.5-
19+
19.5-

Depth (m)

T T T T T
0 5 10

15
Liquefaction potential

Fill weight:

Transition detect. applied:
Ky applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

N/A

No

Yes

Sands only
No

N/A

Depth (m)

Vertical settlements

Depth (m)

T T T
0.2 0.4 0.6 0.8

Settlement (cm)

F.S. color scheme

EOCODM

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liauefv

10.5

11.5+

12.5+

13.5+

14.5-

15.5

16.5-

17.5-

18.5+

19.5

Lateral displacements

2.5
3_
3.5+

4.5+
5_
5.5
6-
6.5
7_
7.5
8_
8.5+
9_
9.5+
10—

11+

12+

13+

14+

15

16+

17+

18+

19+

0
LDI

LPI color scheme

. Very high risk
High risk
Low risk
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Project title :

LIQUEFACTION ANALYSIS REPORT

CPTU7 file : 038016P298CPTU298.xlIs
Input parameters and analysis data

Location :

Analysis method: B&JI (2014) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No
Earthquake magnitude M,: 6,14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: 0,19 Unit weight calculation: ~ Based on SBT K5 applied: Yes MSF method: Method based
Cone resistange:r Frictiop,Ratiq, .-r SBTn Plot CRR plot FS Plot
14 1 1
21 2 2
37 3 3]
4 4 4-
5-1 5 5-
6-1 6 6-]
77 4 7
8 8-
9 9 T T
10 10 ‘ ‘
11 11
12 124 ‘
13 13+
14 14
15 15—
16 16—
17 17
18 18+
19 19+
20 20
1 2 4 0 l 0!2 I 0!4 l 0.6 0 0.5 1 1.5 2
Rf (%) Ic (Robertson 1990) CRR &CSR Factor of safety
oe . w=71/2, sigma’'=1 atm base curve o Sunl1mary ?f I.iq.uFfa.‘l:tion po|tent|ia| '
8

Cyclic Stress Ratio* (CSR*)

Liquefaction

o0

No Liquefaction

0 20

L T B N N O Y O Y N N

40 60 80 100 120 140 160 180
qciN,cs

200

1,000

100

Normalized CPT penetration resistance

0.1

1 10
Normalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

19



CPTU7 name: 038016P298CPTU298.xls

Cone resiqq:gm;e;\ UGER

Depth (m)

154

16—

174

18

Depth (m)

T
0 2

T T T T T T
4 6 8 10 12 14
qt (MPa)

Input parameters and analysis data

Analysis method:

Fines correction method:

Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value
6.14

0.19

Depth to water table (insitu): 1.00 m

CPT basic interpretation plots

Friction M'NB AUGER

Pore pressyli® » uger

A 4

Depth (m)

15+

16—

17+

18+

Insitu

Depth (m)

2 4 6 8

RF (%)

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

1.00 m

3

2.60

Based on SBT
No

N/A

T
50

u (kPa)

Fill weight:

T
100

]
150

Transition detect. applied:

Ky applied:

Clay like behavior applied:

Limit depth applied:

Limit depth:

N/A

No

Yes

Sands only
No

N/A

SBT Plot

Soil Behaviour Type

o E&‘“’ﬁty“rﬁg’ai%

si
gg//&siltydgjy
Clgly&siltyday
Silty sand & sandy silt
Silty sand & sandy silt
Siltysand & silt
Clgy&siltycslgyw

Clay
COrganic sail
Clay
Organic sall

Clay
Clay &silty clay
Clay
Clay &silty clay

Sand&siltysand

Depth (m)

Silty sand & sandysilt
Sand &silty sand

Silty sand & sandy silt
Silty sand & sandysilt
Clay

Clay
Sand & silty sand
Silty sand & sandysilt
Sand &silty sand
Silty sand & sandysilt
Clay

Clay

Sand &silty sand
Sand &silty sand

T T T TTTTT
2 3 4 4 6 8 10 12 14 16 18

Ic(SBT) SBT (Robertson et al. 1986)

SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
[ 2. organic material [ s.siity sand to sandy silt [T 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CPTU7 name: 038016P298CPTU298.xls

CRR plot

Depth (m)

13+

14

15

16

1
0 0.2

T
0.4 0.6

CRR & CSR

Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value
6.14

0.19

Depth to water table (insitu): 1.00 m

Depth (m)

FS Plot

Liquefaction analysis overall plots

LPI

0.5
1—
1.5
2—
2.5
3_
3.5+
4_
4.5+
5_
5.5
6_
6.5
7_
7.5

8.5+

20 T T T T
0 5 10

15

Liquefaction potential

Unit weight calculation:
Use fill:
Fill height:

0 0.5 1 1.5 2
Factor of safety
Depth to GWT (erthg.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60

Based on SBT
No
N/A

Fill weight:

Transition detect. applied:
Ky applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

N/A

No

Yes

Sands only
No

N/A

Depth (m)

Vertical settlements

Depth (m)

T T T T T
0 5 10 15 20 25

Settlement (cm)

F.S. color scheme

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liauefv

EOCODM

Lateral displacements

13+

14

15+

16+

0
LDI

LPI color scheme

. Very high risk
High risk
Low risk
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LIQUEFACTION ANALYSIS REPORT

Project title :
CPTUS file : 038016P299CPTU299.xls
Input parameters and analysis data

Location :

Analysis method: B&JI (2014) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only

Points to test: Based on Ic value  Average results interval: 3 Fill weight: N/A Limit depth applied: No

Earthquake magnitude M,;:  6.14 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A

Peak ground acceleration: 0,19 Unit weight calculation: ~ Based on SBT K5 applied: MSF method: Method based
Cone resistance Friction Ratio SBTn Plot FS Plot

1 1 1
2 2 2
3 3+ 3
4 e 4
5 51 5
6 61 6
7 74 7
8 81 8
? o 9 9— 9
E
_é 10 10— 10
o 11 11 11
Q
12 12— 12
13 13- 13
14 14+ 14
15 15— 15
16 16| 16
17 17 17
18 18- 18
19 19 19
20 20— 20
LR 1 :
5 10 15 0 2 4 6 8 10 2
qt (MPa) Rf (%) Ic (Robertson
w=71/2, sigma’'=1 atm base curve
08 : L
Liquefaction -

Cyclic Stress Ratio* (CSR*)

No Liquefaction

L T B N N O Y O Y N N

20

40

60

80

100
qciN,cs

120

140

160

180

200

1990)

4 0 0.2 0.4

CRR & CSR

0.6 0.5 15

Factor of safety

Sun|1mary ?f Ilic|lugfa|<|:tion po|tent|ia| .

1,000

100

Normalized CPT penetration resistance

0.1

1 10
Normalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPTU8 name: 038016P299CPTU299.xls

Cone resistance

6_

7_

8—

9—
€ €
e Koy
+) =
o 114 o
8 a

2 4 6 8 10 12 14 16
qt (MPa)

Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m

Friction Ratio

CPT basic interpretation plots

Pore pressure

— h 4
! 1 Insitu
2] 2-
34 3
4+ 4+
5- 5-
6 6—1
7 7-
8- 8-
9- 9—|
E E
10 ~ 10— =
£ £
=% Q.
114 g 11 8
12+ 124
13- 13-
14 14+
154 15-
16— 16—
175 174
18— 18-
19 19—
20— 20
T T | T | T | T | | |
0 4 6 8 10 0 50 100 150
Rf (%) u (kPa)
Depth to GWT (erthg.): 1.00 m Fill weight: N/A
Average results interval: 3 Transitipn detect. applied:  No
Ic cut-off value: 2.60 K, applied: ' Yes
Unit weight calculation: ~Based on SBT  Clay like behavior applied:  sands only
Use fill: No Limit depth applied: No
Fill height: N/A Limit depth: N/A

SBT Plot
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Clay
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Depth (m)
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Ic(SBT) SBT (Robertson et al. 1986)

SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
[ 2. organic material [ s.siity sand to sandy silt [T 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained

23



CPTU8 name: 038016P299CPTU299.xls
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m
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Liquefaction analysis overall plots

ﬂ

Z
%
=
A
|
i

=

0 0.5 1 1.5 2
Factor of safety

Depth to GWT (erthg.): 1.00 m

Average results interval: 3

Ic cut-off value: 2.60

Unit weight calculation:
Use fill:
Fill height:

Based on SBT
No
N/A

LPI

0.5
1—
1.5
2—
2.5
3_
3.5+
4_
4.5+
5_
5.5
6_
6.5
7_
7.5

8.5+

20 T T T
0 5 10

Fill weight:

Transition detect. applied:
Ky applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

15
Liquefaction potential

N/A

No

Yes

Sands only
No

N/A

Depth (m)

Vertical settlements

Depth (m)

T T T 1
2 4 6 8

Settlement (cm)

T T 1
10 12 14

F.S. color scheme

EOCODM

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liauefv

Lateral displacements

0
LDI

LPI color scheme

. Very high risk
High risk
Low risk

24



Geote

INOMNICARIUE

11 GeolLogismiki
o “B\g Geotechnical Engineers

RUGTOMIING |\ )

Merarhias 56
=B E®N " http://www.geologismiki.gr

LIQUEFACTION ANALYSIS REPORT

Project title :

CPTU9 file : 038016P302CPTU302.xls
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 1.00 m
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.00 m
Points to test: Based on Ic value  Average results interval: 3
Earthquake magnitude M,;: 6,14 Ic cut-off value: 2.60
Peak ground acceleration: 0,19 Unit weight calculation:

Depth (m)

Cyclic Stress Ratio* (CSR*)

Friction Ratio

Cone resistance

1 1
2+ 2
3 3
4 4
5- 5
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74 7
8- 8
9 9
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11+ 11
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14+ 14
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16— 16
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T T T T T 1 J
2 4 6 8 10 12 14 0 2 4 6 8
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10 1

w=71/2, sigma’'=1 atm base curve
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SBTn Plot

2
Ic (Robertson

Liquefaction

No Liquefaction

0 20

L T B N N O Y O Y N N

40 60 80 100 120 140 160 180
qciN,cs

200

Location :

Use fill:

Fill height:

Fill weight:

Trans. detect. applied:
K, applied:

No
N/A
N/A
No
Yes

CRR plot

Clay like behavior

applied: Sands only
Limit depth applied: No

Limit depth: N/A

MSF method: Method based

FS Plot

{ «
During earthq.

0!2 0!4
CRR &CSR

4 0
1990)

0.6 0 0.5 1 15 2

Factor of safety

Sun|1mary ?f Ilic|lugfa|<|:tion po|tent|ia| .

1,000

100

Normalized CPT penetration resistance

0.1

1 10
Normalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPTU9 name: 038016P302CPTU302.xls

Cone resistance

Depth (m)
Depth (m)
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m

Friction Ratio

CPT basic interpretation plots

Pore pressure

14

15+

16—

h 4

Depth (m)
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Depth (m)
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Depth to GWT (erthq.):
Average results interval:
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Use fill:
Fill height:
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Sands only
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SBT Plot

Soil Behaviour Type

Clay &silty clay
Clay &silty clay

Clay

Organic sl

Clay

Clay &silty clay
Silty sand & sandy silt
Silty sand & silt
Silty sand & silt
Sand &silty sand
Silty sand & silt
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Silty sand & sandy silt
Sand &silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Sand &silty sand
Silty sand & sandy silt
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Depth (m)
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Silty sand & sandy silt
Sand &silty sand
Clay &silty clay
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Silty sand & sandy silt
Silty sand & sandy silt

Sand &silty sand
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Sand &silty sand
Silty sand & sandysilt

Sand &silty sand
Silty sand & sandysilt
L L L L L

2 3 4 0 2 4 6 8 10 12 14 16 18
Ic(SBT) SBT (Robertson et al. 1986)

SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
[ 2. organic material O 5. silty sand to sandy sit [ 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CPTU9 name: 038016P302CPTU302.xls

CRR plot
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

B&I (2014)
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Based on Ic value
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Depth to water table (insitu): 1.00 m
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Liquefaction analysis overall plots
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Fill weight:
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0
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LIQUEFACTION ANALYSIS REPORT

Project title :

CPTU10 file : 038016P303CPTU303.xls
Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

Depth (m)

Cyclic Stress Ratio* (CSR*)

Cone resistance

B&I (2014) G.W.T. (in-situ): 1.00 m
B&I (2014) G.W.T. (earthq.): 1.00 m
Based on Ic value  Average results interval: 3

6.14 Ic cut-off value: 2.60
0.19 Unit weight calculation:

Friction Ratio

Based on SBT
SBTn Plot

1 1 1
2 2-] 2
3 34 3
4 4+ 4
5 5- 5
6 6- 6
7 7- 7
8 8- 8
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200

Location :

Use fill:

Fill height:

Fill weight:

Trans. detect. applied:
K, applied:

No
N/A
N/A
No
Yes

CRR plot

Clay like behavior

applied: Sands only
Limit depth applied: No

Limit depth: N/A

MSF method: Method based

FS Plot

§

A 4
uring earthq.

—

| X 1 Y
0.2 0.4 0.6 0
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4 0
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05 1 15 2
Factor of safety

Sun|1mary ?f Ilic|lugfa|<|:tion po|tent|ia| .

1,000

100

Normalized CPT penetration resistance

0.1

1 10
Normalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPTU10 name: 038016P303CPTU303.xls
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Input parameters and analysis data

Analysis method:

Fines correction method:
Points to test:

Earthquake magnitude M,,:
Peak ground acceleration:

B&I (2014)

B&I (2014)
Based on Ic value
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Depth to water table (insitu): 1.00 m

Friction Ratio

CPT basic interpretation plots
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Ic(SBT) SBT (Robertson et al. 1986)

SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
[ 2. organic material [ s.siity sand to sandy silt [T 8. Very stiff sand to

. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CPTU10 name: 038016P303CPTU303.xls
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Input parameters and analysis data

Analysis method: B&I (2014)

Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,:  6.14

Peak ground acceleration: 0.19

Depth to water table (insitu): 1.00 m
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Liquefaction analysis overall plots
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