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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : P125CPT131
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 2.20m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.20m 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,:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.20 Unit weight calculation: ~ Based on SBT K applied: Yes MSF method: Method
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This software is licensed to: Matteo COLLAREDA

CPT name: besafirm
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Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:

Earthquake magnitude M,,:  6.60
Peak ground acceleration: 0.20
Depth to water table (insitu): 2.20 m

B&I (2014)
B&I (2014)
Based on Ic value

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:
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This software is licensed to: Matteo COLLAREDA CPT name: besafirm

Liquefaction analysis overall plot

(RR plot FS Plot LPI ¥Yertical settlements Lateral displacements
15 1.5 15 1547 ; 15
75 C UHrg earthq 2.5 L 2. . 2.5 _:: .l S ST S -
E] 3 E} 3 4 E}
b g ¢ /.'J
35 1 35 g 35 IE i 3.5 [
I R ?L_ 4 4 4% H ----- 4 -/
4.5 1 4.5 4.5 4547 .I' 4.5
=]
5 E- 5 5 A } E-
55 £.5- - 5E- i e 55 .
I-
E k- E- E ; E-
6.5 B.5- 6.5 B.5-f 6.5
o
= = ¥ E = * E _li® )‘ E .J
= £ 75 = £ 75 £ 7E-lY £ 75
£ £ = = £ | d £ r
[=1 [~ it =R [ o 8 2
[ i [ Y] o ] iyl
& & = & & a / & ¥
8.5 ™3 8.5 8.5 /r 8.5 jr
— L]
9- = 9- -t [ 9 (J
—a L]
q,5- B q.5- 9,5 " /r‘ GG e
o
10 10- ﬁ 10 10 10-
=3 . /F -
0.5 10.5- 0.5 10.5% : 10.5-
I-
11 11- 1 11 11
11.5 11.5 115 11.5 11.5
12 12 12 12 12
125 12.5 125 12.5 125
12 ! 13 B 12 -r ------------ 13 13 ,.Jj
125 13.5 13.5 13.5 13.5
14 ’,r 14 14 14 14
0 0.2 0.4 0.k a 0.5 1 15 2 0 5 10 15 20 0 E 10 15 a =) 100 150
CRR & CSR Factor of safety Liquefaction potential Settlement (o) LOI
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.20 m Fill weight: N/A B Amost certain it wil liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition 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 Liquefacti li Iy likel .
Earthquake magnitude M,;:  6.60 Unit weight calculation: ~ Based on SBT Cll’ay like behavior applied: ~ Sands only 0 |ql..|e actlc.nn and no fig. are equally likely I:l Low risk
Peak ground acceleration: ~ 0.20 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 2.20 m Fill height: N/A Limit depth: N/A [ Almost certain it will not liquefy
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 2.20 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.60 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.20 Use fill: No Limit depth applied: No
Depth to water table (insitu): 2.20 m Fill height: N/A Limit depth: N/A
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CPT name: besafirm

:: Field input data ::

Point ID Depth

(m)

1 1.40

2 1.60

3 1.80

4 2.00

5 2.20

6 2.40

7 2.60

8 2.80

9 3.00
10 3.20
11 3.40
12 3.60
13 3.80
14 4.00
15 4.20
16 4.40
17 4.60
18 4.80
19 5.00
20 5.20
21 5.40
22 5.60
23 5.80
24 6.00
25 6.20
26 6.40
27 6.60
28 6.80
29 7.00
30 7.20
31 7.40
32 7.60
33 7.80
34 8.00
35 8.20
36 8.40
37 8.60
38 8.80
39 9.00
40 9.20
41 9.40
42 9.60
43 9.80
44 10.00
45 10.20
46 10.40
47 10.60
48 10.80

e

(MPa)
0.98
1.27
1.96
0.88
0.78
1.37
2.16
2.65
1.96
1.86
1.57
1.47
1.67
2.55
5.88
4.51
5.39
6.37
6.66
4.61
1.47
1.27
1.08
2.06
0.98
0.98
1.76
2.55
5.39
6.76
4.41
2.45
9.41
3.33
5.49
2.25
1.08
1.18
8.13
3.33

12.84
8.72
5.68
7.35
0.78
0.69
1.37
2.84

fs
(kPa)
32.67
32.67
19.60
19.60
45.73
84.93
71.87
45.73
45.73
32.67
32.67
32.67
45.73
84.93
32.67
98.00
71.87
71.87
71.87
39.20
32.67
19.60
71.87
19.60
19.60
32.67
52.27
45.73
71.87
58.80
32.67
98.00
45.73
84.93
71.87
26.13
26.13
71.87
58.80
111.07
137.20
71.87
58.80
19.60
13.07
45.73
52.27
45.73

u
(kPa)

10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00

Fines content
(%)
45.94
35.33
34.06
40.22
56.05
47.72
35.62
30.15
28.12
31.88
33.18
36.08
35.46
20.97
18.80
14.92
16.00
13.22
12.92
16.86
24.63
47.96
41.80
44.63
40.12
48.33
39.57
25.81
17.35
14.75
19.86
15.96
19.67
15.26
25.08
27.05
49.05
25.72
25.61
14.18
14.22
11.50
11.38
16.13
24.88
74.56
52.46
43.40

Unit weight
(kN/m?)
17.03
16.96
16.76
16.91
17.50
17.97
18.11
17.90
17.57
17.37
17.19
17.32
17.83
18.05
18.47
18.47
18.69
18.60
18.40
17.99
17.26
17.36
17.29
17.27
16.76
17.16
17.55
18.08
18.28
18.24
18.34
18.32
18.60
18.53
18.22
17.68
17.43
18.02
18.59
19.11
19.17
19.00
18.25
17.51
17.16
17.13
17.63
17.60
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This software is licensed to: Matteo COLLAREDA

CPT name: besafirm

:: Field input data :: (continued)

Point ID Depth

(m)
49 11.00
50 11.20
51 11.40
52 11.60
53 11.80
54 12.00
55 12.20
56 12.40
57 12.60
58 12.80
59 13.00
60 13.20
61 13.40
62 13.60
63 13.80
64 14.00
65 14.20

Abbreviations

Depth:
Qe:

fs:
u:
Fines content:
Unit weight:

e
(MPa)
1.76
1.67
1.37
1.57
2.06
2.84
1.37
1.27
1.86
1.08
5.39
1.18
14.31
19.01
19.89
19.60
19.60

(kPa)

32.67
32.67
26.13
45.73
58.80
32.67
32.67
45.73
19.60
58.80
26.13
137.20
163.33
163.33
182.93
182.93
0.00

(kPa)

58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00

Fines content
(%)
39.77
47.57
51.67
52.02
42.74
42.81
46.76
53.59
61.02
32.08
45.38
20.18
13.40
7.48
6.56
4.53
1.99

Depth from free surface, at which CPT was performed (m)

Measured cone resistance (MPa)
Sleeve friction resistance (kPa)
Pore pressure (kPa)

Percentage of fines in soil (%)

Bulk soil unit weight (kN/m3)

Unit weight
(kN/m?)
17.43
17.10
17.24
17.53
17.68
17.56
17.38
17.16
17.40
17.47
18.30
19.13
19.72
20.00
20.08
19.66
18.86
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This software is licensed to: Matteo COLLAREDA CPT name: besafirm

:: Liquefaction Potential Index calculation data ::

Depth FS FL w; d, LPI Depth FS F A d- LPI
(m) (m)

1.40 2.00 0.00 9.30 0.20 0.00 1.60 2.00 0.00 9.20 0.20 0.00
1.80 2.00 0.00 9.10 0.20 0.00 2.00 2.00 0.00 9.00 0.20 0.00
2.20 2.00 0.00 8.90 0.20 0.00 2.40 2.00 0.00 8.80 0.20 0.00
2.60 2.00 0.00 8.70 0.20 0.00 2.80 1.15 0.00 8.60 0.20 0.00
3.00 0.95 0.05 8.50 0.20 0.08 3.20 0.91 0.09 8.40 0.20 0.14
3.40 0.84 0.16 8.30 0.20 0.26 3.60 2.00 0.00 8.20 0.20 0.00
3.80 2.00 0.00 8.10 0.20 0.00 4.00 0.85 0.15 8.00 0.20 0.24
4.20 1.64 0.00 7.90 0.20 0.00 4.40 0.99 0.01 7.80 0.20 0.01
4.60 1.20 0.00 7.70 0.20 0.00 4.80 1.23 0.00 7.60 0.20 0.00
5.00 1.24 0.00 7.50 0.20 0.00 5.20 0.97 0.03 7.40 0.20 0.04
5.40 0.65 0.35 7.30 0.20 0.51 5.60 2.00 0.00 7.20 0.20 0.00
5.80 2.00 0.00 7.10 0.20 0.00 6.00 2.00 0.00 7.00 0.20 0.00
6.20 2.00 0.00 6.90 0.20 0.00 6.40 2.00 0.00 6.80 0.20 0.00
6.60 2.00 0.00 6.70 0.20 0.00 6.80 0.70 0.30 6.60 0.20 0.39
7.00 0.97 0.03 6.50 0.20 0.04 7.20 1.11 0.00 6.40 0.20 0.00
7.40 0.84 0.16 6.30 0.20 0.20 7.60 0.60 0.40 6.20 0.20 0.49
7.80 2.00 0.00 6.10 0.20 0.00 8.00 0.64 0.36 6.00 0.20 0.43
8.20 1.04 0.00 5.90 0.20 0.00 8.40 0.64 0.36 5.80 0.20 0.42
8.60 2.00 0.00 5.70 0.20 0.00 8.80 0.56 0.44 5.60 0.20 0.49
9.00 2.00 0.00 5.50 0.20 0.00 9.20 0.60 0.40 5.40 0.20 0.43
9.40 2.00 0.00 5.30 0.20 0.00 9.60 1.00 0.00 5.20 0.20 0.00
9.80 0.67 0.33 5.10 0.20 0.34 10.00 1.09 0.00 5.00 0.20 0.00
10.20 0.53 0.47 4.90 0.20 0.46 10.40 2.00 0.00 4.80 0.20 0.00
10.60 2.00 0.00 4.70 0.20 0.00 10.80 2.00 0.00 4.60 0.20 0.00
11.00 2.00 0.00 4.50 0.20 0.00 11.20 2.00 0.00 4.40 0.20 0.00
11.40 2.00 0.00 4.30 0.20 0.00 11.60 2.00 0.00 4.20 0.20 0.00
11.80 2.00 0.00 4.10 0.20 0.00 12.00 2.00 0.00 4.00 0.20 0.00
12.20 2.00 0.00 3.90 0.20 0.00 12.40 2.00 0.00 3.80 0.20 0.00
12.60 2.00 0.00 3.70 0.20 0.00 12.80 0.56 0.44 3.60 0.20 0.32
13.00 2.00 0.00 3.50 0.20 0.00 13.20 0.53 0.47 3.40 0.20 0.32
13.40 2.00 0.00 3.30 0.20 0.00 13.60 2.00 0.00 3.20 0.20 0.00
13.80 2.00 0.00 3.10 0.20 0.00 14.00 2.00 0.00 3.00 0.20 0.00
14.20 2.00 0.00 2.90 0.20 0.00

Overall liquefaction potential: 5.62

LPI = 0.00 - Liquefaction risk very low

LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Abbreviations

FS: Calculated factor of safety for test point

Fo: 1-FS

wz:  Function value of the extend of soil liquefaction according to depth
d,:  Layer thickness (m)

LPI: Liquefaction potential index value for test point
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : P126CPT132
Input parameters and analysis data
Analysis method: B&I (2014) G.W.T. (in-situ): 3.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 2.00 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,:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.20 Unit weight calculation: ~ Based on SBT K applied: Yes MSF method: Method
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1 b ) 141
1.5 r 1.5
2 _,...-”/ 2 =
R e R——
25 [/ 25 \>
35 { 35 s
- ) k)’
4.5 - 4.5 e
E s ™ Eildnid e S
= i e
g 55 ( E.5 '-l-ul.r.I
]
oo 3
>
E.C E.C ,""' (
7.5 7.5 e
,....-""'J \ 'h--:"""'
a e a -
' T
a5 N s a.n o
— "l ——
9 ""> 9
\3.5 \3.5 Y
i / oo ==
10 } ! |
5 10 o2 4 & & 10 1 z 3 4 1] 0.2 0.4 0.k 1] 0.5 1 1.5 2
gt (MPa) RF (%60 It (Robertson 19907 CRR 2 CSR Factor of safety
M,,=7%/2, sigma’'=1 atm base curve Summary of liquefaction potential
0.8 —rt + 1,000
1 Liquefaction '
0.7 - g
] c
] - m
] E
] E
0.6 c 1007
B 2
1 1 i s
Mook %
o o g
L 1 e
= . I'r L
e ] =l 10
. ] i
203 E
= ] i I~
G / 2
0.2 /../
] * 2 ) 1
1 ____*..---""4‘ . o 8 e | 0.1 1 10
o1 e * Marrmalized Frickion rakio (%)
:_,_.--"-"'—'-'- Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liquefacl:iun Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
0 ] : geometry
. Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 &0 40 &0 20 100 120 140 160 180 €00 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qcliM,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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CPT name: imaform
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CPT basic interpretation plo
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  2.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.60 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.20 Use fill: No Limit depth applied: No
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A

SBT Plot
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SBT legend
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Soil Behaviour Type
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Clay & _d:i'rt;r clay
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=it
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Clay

Sitty sand & sandy

=it

4 B B W0 12 14 1
SET (Robertson et al, 1936)

E 18

. 2. Organic material
[l 3. Clay tosilty clay

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty
O 5. Silty sand to sandy silt [ 8 Very stiff sand to
[C] 6. Clean sand to silty sand [_] 9. Very stiff fine grained

[C] 7- Gravely sand to

sand
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This software is licensed to: Matteo COLLAREDA

CPT name: imaform

Liquefaction analysis overall plot

CRR plot Fs Plot LPI Yertical settlements Lateral displacements
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CRR & CSR Factar of safety Liquefackion pakential Settlement (o) LDI
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  2.00 m Fill weight: N/A B Amost certain it wil liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition 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 Liquefacti li Iy likel .
Earthquake magnitude M,;:  6.60 Unit weight calculation: ~ Based on SBT Cll’ay like behavior applied: ~ Sands only 0 |ql..|e actlc.nn and no fig. are equally likely I:l Low risk
Peak ground acceleration: ~ 0.20 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: Matteo COLLAREDA CPT name: imaform

Liquefaction analysis summary pla
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  2.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.60 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.20 Use fill: No Limit depth applied: No
Depth to water table (insitu): 3.00 m Fill height: N/A Limit depth: N/A
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This software is licensed to: Matteo COLLAREDA

CPT name: imaform

:: Field input data ::

Point ID Depth

(m)

1 0.80

2 1.00

3 1.20

4 1.40

5 1.60

6 1.80

7 2.00

8 2.20

9 2.40
10 2.60
11 2.80
12 3.00
13 3.20
14 3.40
15 3.60
16 3.80
17 4.00
18 4.20
19 4.40
20 4.60
21 4.80
22 5.00
23 5.20
24 5.40
25 5.60
26 5.80
27 6.00
28 6.20
29 6.40
30 6.60
31 6.80
32 7.00
33 7.20
34 7.40
35 7.60
36 7.80
37 8.00
38 8.20
39 8.40
40 8.60
41 8.80
42 9.00
43 9.20
44 9.40
45 9.60
46 9.80
47 10.00

e
(MPa)
5.49
12.74
13.62
9.60
11.17
9.90
6.86
3.92
3.04
2.84
2.55
3.04
3.63
2.35
1.86
2.94
1.47
1.76
1.37
4.61
8.72
10.39
6.76
2.06
1.76
1.96
1.96
3.43
2.25
5.88
10.98
11.76
7.06
12.54
10.49
5.10
3.04
1.27
1.27
1.76
6.86
13.03
14.31
11.76
11.66
7.06
6.37

(kPa)

104.53
137.20
215.60
215.60
189.47
254.80
294.00
202.53
156.80
169.87
189.47
209.07
111.07
91.47
71.87
111.07
71.87
84.93
150.27
150.27
215.60
98.00
137.20
111.07
163.33
98.00
84.93
98.00
307.07
189.47
280.93
254.80
124.13
189.47
248.27
124.13
58.80
84.93
143.73
189.47
150.27
189.47
267.87
241.73
209.07
222.13
0.00

(kPa)

7.00

8.00

9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00

Fines content
(%)
11.10
8.92
8.87
10.19
12.48
15.17
21.38
29.36
36.04
40.48
42.21
38.31
36.13
34.84
37.96
41.44
43.18
57.13
42.26
28.07
16.60
14.93
18.27
35.30
55.48
55.30
42.34
50.84
39.78
29.17
18.96
17.33
15.07
15.86
17.31
23.71
37.07
58.68
80.55
45.54
23.30
15.15
14.10
15.12
18.86
18.59
17.59

Unit weight
(kN/m?)
19.24
19.68
19.97
20.06
20.08
20.18
20.08
19.77
19.39
19.31
19.42
19.33
19.07
18.55
18.52
18.38
18.43
18.48
18.94
19.52
19.58
19.58
19.16
19.13
18.79
18.70
18.55
19.21
19.59
20.09
20.17
20.07
19.92
19.89
19.87
19.40
18.59
18.48
18.81
19.29
19.70
20.03
20.24
20.26
20.10
19.52
18.66
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This software is licensed to: Matteo COLLAREDA CPT name: imaform

:: Field input data :: (continued)

Point ID Depth dc fs u Fines content Unit weight
(m) (MPa) (kPa) (kPa) (%) (kN/m3)
Abbreviations
Depth: Depth from free surface, at which CPT was performed (m)
qc: Measured cone resistance (MPa)
fs: Sleeve friction resistance (kPa)
u: Pore pressure (kPa)

Fines content: Percentage of fines in soil (%)
Unit weight:  Bulk soil unit weight (kN/m?3)
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This software is licensed to: Matteo COLLAREDA

CPT name: imaform

:: Liquefaction Potential Index calculation data ::

Depth
(m)
0.80
1.20
1.60
2.00
2.40
2.80
3.20
3.60
4.00
4.40
4.80
5.20
5.60
6.00
6.40
6.80
7.20
7.60
8.00
8.40
8.80
9.20
9.60
10.00

LPI = 0.00 - Liquefaction risk very low
LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.42
2.00
2.00
2.00
2.00
1.06
2.00
2.00
2.00
1.17
2.00
2.00
0.90

F

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10

Wz

9.60
9.40
9.20
9.00
8.80
8.60
8.40
8.20
8.00
7.80
7.60
7.40
7.20
7.00
6.80
6.60
6.40
6.20
6.00
5.80
5.60
5.40
5.20
5.00

LPI > 15.00 - Liquefaction risk very high

Abbreviations

FS: Calculated factor of safety for test point

Fo: 1-FS

w,:  Function value of the extend of soil liquefaction according to depth
d;:  Layer thickness (m)

d:

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

LPI: Liquefaction potential index value for test point

LPI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10

Depth
(m)

1.00
1.40
1.80
2.20
2.60
3.00
3.40
3.80
4.20
4.60
5.00
5.40
5.80
6.20
6.60
7.00
7.40
7.80
8.20
8.60
9.00
9.40
9.80

FS

2.00
2.00
2.00
1.64
2.00
2.00
0.90
2.00
2.00
1.12
2.00
0.72
2.00
2.00
1.21
2.00
2.00
0.91
2.00
2.00
2.00
2.00
1.03

Overall liquefaction potential: 0.79

F

0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.00
0.00
0.00
0.00
0.28
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00

Wz

9.50
9.30
9.10
8.90
8.70
8.50
8.30
8.10
7.90
7.70
7.50
7.30
7.10
6.90
6.70
6.50
6.30
6.10
5.90
5.70
5.50
5.30
5.10

d:

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

LPI

0.00
0.00
0.00
0.00
0.00
0.00
0.16
0.00
0.00
0.00
0.00
0.41
0.00
0.00
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.00
0.00
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LIQUEFACTION ANALYSIS REPORT

Project title :
CPT file : P123CPT129
Input parameters and analysis data

Location :

Analysis method: B&I (2014) G.W.T. (in-situ): 10.00 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 9.00 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,:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.20 Unit weight calculation: ~ Based on SBT K applied: Yes MSF method: Method
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:_,_.--"-"'—'-'- Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
b Mo Liquefacl:iun Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
a ] H geometry
. Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
a 20 40 &0 20 100 120 140 160 120 200 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclf,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Matteo COLLAREDA CPT name: novaref

CPT basic interpretation plo

Cone resistance Friction Ratio Pore pressure SBT Plot 5oil Behaviour Type
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  9.00 m Fill weight: N/A SBT | d
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No egen
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
Earthquake magnitude M,;:  6.60 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only ; ; £ ! .
Peak ground accelerationv:v 0.20 Use fill: No Limit depth applied: No . 2. Organic r-naterlal . >. Silty sand to Sa':]dy sitt . ?AV?ryEtlfJf sand to_
Depth to water table (insitu): 10.00 m Fill height: N/A Limit depth: N/A [l 3. Clay tosilty clay [C] 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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This software is licensed to: Matteo COLLAREDA CPT name: novaref

Liquefaction analysis overall plot

(RR plot FS Plot LPI ¥Yertical settlements Lateral displacements
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CRR & CSR Factor of safety Liquefaction potential Settlement (o) LOI
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthq.):  9.00 m Fill weight: N/A B Amost certain it wil liquefy [l Very high risk
Fines correction method: B&I (2014) Average results interval: 3 Transition 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 Liquefacti li Iy likel .
Earthquake magnitude M,;:  6.60 Unit weight calculation: ~ Based on SBT Cll’ay like behavior applied: ~ Sands only 0 |ql..|e actlc.nn and no fig. are equally likely I:l Low risk
Peak ground acceleration: ~ 0.20 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 10.00 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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This software is licensed to: Matteo COLLAREDA CPT name: novaref

Liquefaction analysis summary pla
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  9.00 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.60 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.20 Use fill: No Limit depth applied: No
Depth to water table (insitu): 10.00 m Fill height: N/A Limit depth: N/A
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This software is licensed to: Matteo COLLAREDA

CPT name: novaref

:: Field input data ::

Point ID Depth

(m)

1 1.60
2 1.80
3 2.00
4 2.20
5 2.40
6 2.60
7 2.80
8 3.00
9 3.20
10 3.40
11 3.60
12 3.80
13 4.00
14 4.20
15 4.40
16 4.60
17 4.80
18 5.00
19 5.20
20 5.40
21 5.60
22 5.80
23 6.00
24 6.20
25 6.40
26 6.60
27 6.80
28 7.00
29 7.20
30 7.40
31 7.60
32 7.80
33 8.00
34 8.20
35 8.40
36 8.60
37 8.80
38 9.00
39 9.20
40 9.40
41 9.60
42 9.80
43 10.00
44 10.20
45 10.40
46 10.60
47 10.80
48 11.00

e
(MPa)
1.67
11.27
16.66
8.82
4.02
3.53
2.84
3.33
2.74
1.67
1.86
1.76
7.64
9.41
7.06
13.72
5.98
1.37
3.82
2.55
3.63
1.47
0.49
0.59
2.55
0.98
0.20
1.57
1.27
9.60
8.92
9.41
9.70
4.80
9.51
14.11
11.47
12.45
18.62
13.33
13.72
4.80
5.78
0.78
0.59
0.78
9.51
11.66

fs
(kPa)
189.47
189.47
111.07
91.47
71.87
58.80
45.73
45.73
32.67
45.73
45.73
84.93
124.13
84.93
137.20
84.93
45.73
71.87
71.87
45.73
71.87
19.60
19.60
58.80
26.13
13.07
45.73
52.27
150.27
156.80
137.20
137.20
58.80
124.13
163.33
137.20
117.60
163.33
150.27
137.20
58.80
84.93
26.13
19.60
26.13
58.80
124.13
150.27

u
(kPa)

11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00

Fines content
(%)
25.94
10.52
6.35
7.08
14.02
20.79
21.30
21.90
25.62
31.57
41.98
25.93
16.82
14.08
9.94
11.02
13.11
25.92
36.78
29.78
34.22
42.40
76.00
60.41
54.60
57.45
78.49
91.77
35.59
25.36
17.34
15.18
18.28
19.19
17.75
13.65
12.39
10.89
10.66
8.58
13.19
14.76
31.61
40.71
100.00
39.61
23.78
14.58

Unit weight
(kN/m?)
19.63
19.73
19.55
19.06
18.59
18.15
17.94
17.69
17.63
17.55
17.89
18.61
18.97
19.25
19.20
18.99
18.58
18.26
18.12
18.22
17.74
17.38
16.94
17.15
17.12
16.92
17.11
18.08
19.04
19.46
19.56
19.26
19.16
19.25
19.55
19.61
19.64
19.72
19.79
19.49
19.12
18.43
17.84
16.98
16.95
18.36
19.17
19.33
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This software is licensed to: Matteo COLLAREDA

CPT name: novaref

:: Field input data :: (continued)

Point ID Depth

(m)
49 11.20
50 11.40
51 11.60
52 11.80
53 12.00
54 12.20
55 12.40
56 12.60
57 12.80
58 13.00
59 13.20
60 13.40
61 13.60
62 13.80
63 14.00
64 14.20
65 14.40
66 14.60
67 14.80
68 15.00
69 15.20

Abbreviations

Depth:
Qe

fe:
u:
Fines content:
Unit weight:

e
(MPa)
11.86

2.35
7.74
23.13
9.60
5.00
2.16
2.65
1.57
0.59
0.88
1.18
3.33
12.05
13.33
12.45
14.31
13.03
15.39
9.70
9.70

fs
(kPa)
58.80
98.00
150.27
124.13
98.00
45.73
58.80
32.67
26.13
32.67
32.67
78.40
163.33
104.53
98.00
163.33
111.07
150.27
71.87
71.87
0.00

(kPa)

59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00

Fines content
(%)
19.16
23.30
15.69
12.00
10.95
26.76
39.88
54.82
64.31
91.64
100.00
79.54
34.85
19.77
13.90
13.02
14.32
11.18
12.39
5.00
5.00

Depth from free surface, at which CPT was performed (m)

Measured cone resistance (MPa)
Sleeve friction resistance (kPa)
Pore pressure (kPa)

Percentage of fines in soil (%)

Bulk soil unit weight (kN/m?3)

Unit weight
(kN/m?)
19.14
19.08
19.46
19.53
19.13
18.49
17.84
17.50
17.10
16.93
17.40
18.41
19.11
19.38
19.49
19.53
19.68
19.42
19.24
18.38
17.51
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This software is licensed to: Matteo COLLAREDA CPT name: novaref

:: Liquefaction Potential Index calculation data ::

Depth FS FL w; d, LPI Depth FS F A d- LPI
(m) (m)

1.60 2.00 0.00 9.20 0.20 0.00 1.80 2.00 0.00 9.10 0.20 0.00
2.00 2.00 0.00 9.00 0.20 0.00 2.20 2.00 0.00 8.90 0.20 0.00
2.40 2.00 0.00 8.80 0.20 0.00 2.60 2.00 0.00 8.70 0.20 0.00
2.80 2.00 0.00 8.60 0.20 0.00 3.00 2.00 0.00 8.50 0.20 0.00
3.20 2.00 0.00 8.40 0.20 0.00 3.40 2.00 0.00 8.30 0.20 0.00
3.60 2.00 0.00 8.20 0.20 0.00 3.80 2.00 0.00 8.10 0.20 0.00
4.00 2.00 0.00 8.00 0.20 0.00 4.20 2.00 0.00 7.90 0.20 0.00
4.40 2.00 0.00 7.80 0.20 0.00 4.60 2.00 0.00 7.70 0.20 0.00
4.80 2.00 0.00 7.60 0.20 0.00 5.00 2.00 0.00 7.50 0.20 0.00
5.20 2.00 0.00 7.40 0.20 0.00 5.40 2.00 0.00 7.30 0.20 0.00
5.60 2.00 0.00 7.20 0.20 0.00 5.80 2.00 0.00 7.10 0.20 0.00
6.00 2.00 0.00 7.00 0.20 0.00 6.20 2.00 0.00 6.90 0.20 0.00
6.40 2.00 0.00 6.80 0.20 0.00 6.60 2.00 0.00 6.70 0.20 0.00
6.80 2.00 0.00 6.60 0.20 0.00 7.00 2.00 0.00 6.50 0.20 0.00
7.20 2.00 0.00 6.40 0.20 0.00 7.40 2.00 0.00 6.30 0.20 0.00
7.60 2.00 0.00 6.20 0.20 0.00 7.80 2.00 0.00 6.10 0.20 0.00
8.00 2.00 0.00 6.00 0.20 0.00 8.20 2.00 0.00 5.90 0.20 0.00
8.40 2.00 0.00 5.80 0.20 0.00 8.60 2.00 0.00 5.70 0.20 0.00
8.80 2.00 0.00 5.60 0.20 0.00 9.00 2.00 0.00 5.50 0.20 0.00
9.20 2.00 0.00 5.40 0.20 0.00 9.40 1.32 0.00 5.30 0.20 0.00
9.60 2.00 0.00 5.20 0.20 0.00 9.80 0.97 0.03 5.10 0.20 0.03
10.00 1.28 0.00 5.00 0.20 0.00 10.20 2.00 0.00 4.90 0.20 0.00
10.40 2.00 0.00 4.80 0.20 0.00 10.60 2.00 0.00 4.70 0.20 0.00
10.80 2.00 0.00 4.60 0.20 0.00 11.00 2.00 0.00 4.50 0.20 0.00
11.20 2.00 0.00 4.40 0.20 0.00 11.40 0.87 0.13 4.30 0.20 0.11
11.60 1.20 0.00 4.20 0.20 0.00 11.80 2.00 0.00 4.10 0.20 0.00
12.00 1.07 0.00 4.00 0.20 0.00 12.20 1.07 0.00 3.90 0.20 0.00
12.40 2.00 0.00 3.80 0.20 0.00 12.60 2.00 0.00 3.70 0.20 0.00
12.80 2.00 0.00 3.60 0.20 0.00 13.00 2.00 0.00 3.50 0.20 0.00
13.20 2.00 0.00 3.40 0.20 0.00 13.40 2.00 0.00 3.30 0.20 0.00
13.60 0.94 0.06 3.20 0.20 0.04 13.80 2.00 0.00 3.10 0.20 0.00
14.00 2.00 0.00 3.00 0.20 0.00 14.20 1.66 0.00 2.90 0.20 0.00
14.40 2.00 0.00 2.80 0.20 0.00 14.60 1.41 0.00 2.70 0.20 0.00
14.80 2.00 0.00 2.60 0.20 0.00 15.00 0.89 0.11 2.50 0.20 0.06
15.20 0.86 0.14 2.40 0.20 0.07

Overall liquefaction potential: 0.30

LPI = 0.00 - Liquefaction risk very low

LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Abbreviations

FS: Calculated factor of safety for test point

FLZ 1-FS

wz:  Function value of the extend of soil liquefaction according to depth
d,:  Layer thickness (m)

LPI: Liquefaction potential index value for test point
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : P124CPT130
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 3.20m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 3.20m 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,:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.20 Unit weight calculation: ~ Based on SBT K applied: Yes MSF method: Method
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This software is licensed to: Matteo COLLAREDA

CPT name: uteco

CPT basic interpretation plo
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.20 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,,:  6.60 Unit weight calculation: ~ Based on SBT Cll’ay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.20 Use fill: No Limit depth applied: No
Depth to water table (insitu): 3.20 m Fill height: N/A Limit depth: N/A
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This software is licensed to: Matteo COLLAREDA CPT name: uteco

Liquefaction analysis overall plot

(RR plot FS Plot LPI ¥Yertical settlements Lateral displacements
25 / 25 ! 254 25
3 ]\ w 3 P R 3 E 3 -
35 i—"‘m;'m 35 3E4% el
45 454 45 i 45
5 i1 ERETRLO 5 5 2 : 5
GG ?b [ = - .t u‘ﬂ- rf [
6 .I 3 f B rf 3 e
. BEo I BE i '} B.E
] ; 7 7 1 7
5 FE- J = 7o 7E
] o -'] o-
7L ! Hy / /
......... 8.5 8.5 : 8.5
), G e e 5-f 9
95 { T 9.5 4.5 : 95—
E 10 ! E E 10 - E 10-f E 10
= 10,5~ W e e 10,6 = 10,64 i = [ (SRS S # ...........
[~ I [ 211 - =3 [~ }!
O 1k o O 1k o O 18-
12 12 P iz F
126} _S'ﬂ..:_m— ..... 12.5 | J/J 12 - fl
1= [T N B— 12
135 138 128
14 ] 14 14-
145 14.5- 14.5-
15 ' 15 [ SORRRRRTRROOOTY SR SYORSRSPSSSSSOORRRRRY SOROOOR
55 +_,_"=‘..=‘..-- 155 [ ; 55 4
16 —= 16 16
15-5 & 15-5 e R . 090 | C ¥ 15-5 -
17 oo i’ ........ i7 17
17 E 17 E 17,5
125 125 125
19 - 1\3 =R R i 1\3 } 4
0 02 04 0.6 ] 0& 1 15 2 0 E1D 15 20 0 g 10 15 20 0 100 200
CRR & CSR Factor of safety Liquefaction potential Settlement (o) LOI
Input parameters and analysis data F.S. color scheme LPI color scheme
Analysis method: B&I (2014) Depth to GWT (erthg.):  3.20 m Fill weight: N/A B Almost certain it wil liquefy [l Very high risk
Fines correction method: g&l %20141) | ?veratgeﬁreStlllts interval: 260 lransitli_orgj detect. applied: $o @ Very likely to liquefy [C] High risk
E:Lrtﬁ] E(; E:srtr.] - 6?65(? on Ic value Lfnictuwgig I;/tacL:IeéuIation: o 4 on SBT Cll’a?lpl'ﬁ(fb;ahavior _— Sgids only ] L|ql._|efact|(?n and no lig. are equally likely [] Low risk
Peak ground acceleration: ~ 0.20 Use fill: No Limit depth applied: No [ Unlike to liquefy
Depth to water table (insitu): 3.20 m Fill height: N/A Limit depth: N/A . Almost certain it will not liquefy
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Liquefaction analysis summary pla
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Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 3.20 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.60 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.20 Use fill: No Limit depth applied: No
Depth to water table (insitu): 3.20 m Fill height: N/A Limit depth: N/A
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CPT name: uteco

:: Field input data ::

Point ID Depth

(m)

1 2.20

2 2.40

3 2.60

4 2.80

5 3.00

6 3.20

7 3.40

8 3.60

9 3.80
10 4.00
11 4.20
12 4.40
13 4.60
14 4.80
15 5.00
16 5.20
17 5.40
18 5.60
19 5.80
20 6.00
21 6.20
22 6.40
23 6.60
24 6.80
25 7.00
26 7.20
27 7.40
28 7.60
29 7.80
30 8.00
31 8.20
32 8.40
33 8.60
34 8.80
35 9.00
36 9.20
37 9.40
38 9.60
39 9.80
40 10.00
41 10.20
42 10.40
43 10.60
44 10.80
45 11.00
46 11.20
47 11.40
48 11.60

e
(MPa)
0.29
0.98
4.61
4.80
5.49
2.06
1.96
1.57
2.25
2.35
3.72
3.33
4.51
5.59
1.27
7.55
2.25
3.43
4.02
1.08
0.39
1.18
0.29
2.65
7.25
6.47
8.33
8.92
1.86
1.37
2.35
7.55
10.00
12.05
14.11
15.19
19.01
15.29
19.50
20.68
18.62
16.95
2.55
2.74
2.35
1.57
1.37
1.08

fs
(kPa)
98.00
84.93
71.87
71.87
58.80
45.73
32.67
45.73
45.73
45.73
45.73
39.20
71.87
32.67
71.87
45.73
71.87
58.80
19.60
13.07
26.13
13.07
45.73
45.73
84.93
98.00
137.20
32.67
32.67
45.73
71.87
124.13
163.33
176.40
215.60
124.13
137.20
111.07
150.27
189.47
150.27
32.67
45.73
45.73
32.67
32.67
19.60
58.80

u
(kPa)

14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00

Fines content
(%)
100.00
40.63
23.16
15.31
17.99
21.49
33.64
33.05
32.78
25.46
22.49
20.00
16.61
21.87
16.02
23.61
19.32
24.87
23.48
30.70
54.75
82.65
48.01
26.59
18.56
15.87
13.29
15.07
19.34
45.02
29.21
19.88
14.57
12.73
10.14
7.54
5.89
5.36
5.72
5.57
4.70
6.82
11.15
36.56
40.16
45.60
62.21
54.82

Unit weight
(kN/m?)
17.96
18.36
18.45
18.45
18.22
17.83
17.51
17.52
17.66
17.78
17.77
18.06
18.01
18.19
18.09
18.26
18.24
17.94
17.32
16.64
16.23
16.66
17.20
18.14
18.62
19.13
18.95
18.54
17.68
17.73
18.55
19.22
19.66
19.95
19.92
19.88
19.61
19.72
19.87
19.99
19.66
18.95
18.04
17.63
17.45
17.05
17.26
17.71
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This software is licensed to: Matteo COLLAREDA

CPT name: uteco

:: Field input data :: (continued)

Point ID

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

Depth
(m)
11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60
13.80
14.00
14.20
14.40
14.60
14.80
15.00
15.20
15.40
15.60
15.80
16.00
16.20
16.40
16.60
16.80
17.00
17.20
17.40
17.60
17.80
18.00
18.20
18.40
18.60
18.80
19.00
19.20

Abbreviations

Depth:
Qe

fs:
u:
Fines content:
Unit weight:

e
(MPa)
2.84
5.49
2.16
11.17
0.69
1.67
1.47
1.18
1.08
1.67
6.27
0.98
1.86
0.98
0.69
0.88
7.94
4.31
11.07
10.00
4.70
12.64
10.49
12.84
10.29
7.55
1.57
14.21
5.29
2.06
4.70
1.67
0.78
0.88
0.88
0.78
0.98
0.98

(kPa)

71.87
32.67
137.20
19.60
45.73
32.67
32.67
19.60
45.73
71.87
19.60
58.80
19.60
13.07
19.60
98.00
32.67
202.53
111.07
58.80
150.27
111.07
98.00
84.93
111.07
32.67
150.27
45.73
45.73
84.93
32.67
19.60
19.60
19.60
19.60
19.60
19.60
0.00

(kPa)

62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00
79.00
80.00
81.00
82.00
83.00
84.00
85.00
86.00
87.00
88.00
89.00
90.00
91.00
92.00
93.00
94.00
95.00
96.00
97.00
98.00
99.00

Fines content
(%)
34.37
36.20
18.00
25.81
20.15
67.98
57.75
67.97
71.81
35.68
37.45
31.88
67.49
63.13
100.00
36.32
36.28
20.51
19.41
17.75
16.61
17.39
11.02
12.26
12.17
24.55
17.75
20.72
17.53
32.60
43.68
42.04
77.61
98.87
100.00
96.64
86.36
71.30

Depth from free surface, at which CPT was performed (m)

Measured cone resistance (MPa)
Sleeve friction resistance (kPa)
Pore pressure (kPa)

Percentage of fines in soil (%)

Bulk soil unit weight (kN/m?)

Unit weight
(kN/m?)
18.03
18.52
18.46
18.43
17.58
17.24
16.98
17.09
17.49
17.81
17.91
17.43
17.02
16.34
17.27
17.93
18.97
19.24
19.35
19.19
19.21
19.35
19.22
19.19
18.87
18.98
18.76
18.79
18.43
18.12
17.78
16.98
16.46
16.36
16.36
16.37
15.92
15.15
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This software is licensed to: Matteo COLLAREDA

CPT name: uteco

:: Liquefaction Potential Index calculation data ::

Depth FS FL w; d, LPI Depth FS F A d- LPI
(m) (m)
2.20 2.00 0.00 8.90 0.20 0.00 2.40 2.00 0.00 8.80 0.20 0.00
2.60 2.00 0.00 8.70 0.20 0.00 2.80 2.00 0.00 8.60 0.20 0.00
3.00 2.00 0.00 8.50 0.20 0.00 3.20 2.00 0.00 8.40 0.20 0.00
3.40 1.03 0.00 8.30 0.20 0.00 3.60 0.94 0.06 8.20 0.20 0.10
3.80 1.01 0.00 8.10 0.20 0.00 4.00 0.96 0.04 8.00 0.20 0.06
4.20 1.13 0.00 7.90 0.20 0.00 4.40 1.00 0.00 7.80 0.20 0.00
4.60 1.10 0.00 7.70 0.20 0.00 4.80 1.49 0.00 7.60 0.20 0.00
5.00 0.68 0.32 7.50 0.20 0.48 5.20 2.00 0.00 7.40 0.20 0.00
5.40 0.77 0.23 7.30 0.20 0.33 5.60 0.94 0.06 7.20 0.20 0.09
5.80 1.00 0.00 7.10 0.20 0.01 6.00 0.69 0.31 7.00 0.20 0.44
6.20 2.00 0.00 6.90 0.20 0.00 6.40 2.00 0.00 6.80 0.20 0.00
6.60 2.00 0.00 6.70 0.20 0.00 6.80 0.78 0.22 6.60 0.20 0.29
7.00 1.54 0.00 6.50 0.20 0.00 7.20 1.14 0.00 6.40 0.20 0.00
7.40 1.37 0.00 6.30 0.20 0.00 7.60 1.81 0.00 6.20 0.20 0.00
7.80 0.65 0.35 6.10 0.20 0.43 8.00 2.00 0.00 6.00 0.20 0.00
8.20 0.72 0.28 5.90 0.20 0.33 8.40 1.49 0.00 5.80 0.20 0.00
8.60 2.00 0.00 5.70 0.20 0.00 8.80 2.00 0.00 5.60 0.20 0.00
9.00 2.00 0.00 5.50 0.20 0.00 9.20 1.86 0.00 5.40 0.20 0.00
9.40 2.00 0.00 5.30 0.20 0.00 9.60 1.79 0.00 5.20 0.20 0.00
9.80 2.00 0.00 5.10 0.20 0.00 10.00 2.00 0.00 5.00 0.20 0.00
10.20 2.00 0.00 4.90 0.20 0.00 10.40 2.00 0.00 4.80 0.20 0.00
10.60 0.53 0.47 4.70 0.20 0.44 10.80 2.00 0.00 4.60 0.20 0.00
11.00 2.00 0.00 4.50 0.20 0.00 11.20 2.00 0.00 4.40 0.20 0.00
11.40 2.00 0.00 4.30 0.20 0.00 11.60 2.00 0.00 4.20 0.20 0.00
11.80 0.71 0.29 4.10 0.20 0.23 12.00 2.00 0.00 4.00 0.20 0.00
12.20 0.61 0.39 3.90 0.20 0.31 12.40 2.00 0.00 3.80 0.20 0.00
12.60 0.55 0.45 3.70 0.20 0.33 12.80 2.00 0.00 3.60 0.20 0.00
13.00 2.00 0.00 3.50 0.20 0.00 13.20 2.00 0.00 3.40 0.20 0.00
13.40 2.00 0.00 3.30 0.20 0.00 13.60 2.00 0.00 3.20 0.20 0.00
13.80 2.00 0.00 3.10 0.20 0.00 14.00 0.60 0.40 3.00 0.20 0.24
14.20 2.00 0.00 2.90 0.20 0.00 14.40 2.00 0.00 2.80 0.20 0.00
14.60 2.00 0.00 2.70 0.20 0.00 14.80 2.00 0.00 2.60 0.20 0.00
15.00 2.00 0.00 2.50 0.20 0.00 15.20 0.74 0.26 2.40 0.20 0.12
15.40 2.00 0.00 2.30 0.20 0.00 15.60 1.55 0.00 2.20 0.20 0.00
15.80 0.73 0.27 2.10 0.20 0.12 16.00 2.00 0.00 2.00 0.20 0.00
16.20 0.96 0.04 1.90 0.20 0.02 16.40 1.66 0.00 1.80 0.20 0.00
16.60 1.05 0.00 1.70 0.20 0.00 16.80 1.13 0.00 1.60 0.20 0.00
17.00 0.59 0.41 1.50 0.20 0.12 17.20 2.00 0.00 1.40 0.20 0.00
17.40 0.78 0.22 1.30 0.20 0.06 17.60 0.67 0.33 1.20 0.20 0.08
17.80 2.00 0.00 1.10 0.20 0.00 18.00 2.00 0.00 1.00 0.20 0.00
18.20 2.00 0.00 0.90 0.20 0.00 18.40 2.00 0.00 0.80 0.20 0.00
18.60 2.00 0.00 0.70 0.20 0.00 18.80 2.00 0.00 0.60 0.20 0.00
19.00 2.00 0.00 0.50 0.20 0.00 19.20 2.00 0.00 0.40 0.20 0.00
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This software is licensed to: Matteo COLLAREDA
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F w, d, LPI Depth FS
(m) (m)

LPI = 0.00 - Liquefaction risk very low

LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Abbreviations
FS: Calculated factor of safety for test point
Fo: 1-FS

wz  Function value of the extend of soil liquefaction according to depth
d,:  Layer thickness (m)
LPI: Liquefaction potential index value for test point

F. W d: LPI

Overall liquefaction potential: 4.64
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : P122CPT128
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 6.90 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 5.90 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,:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.20 Unit weight calculation: ~ Based on SBT K applied: Yes MSF method: Method
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DIB 1 . . 1 1 1-.':":":' 1 1 1 L1311l 1 1 1 11 1 1
1 Liquefaction ' F
0.7 - g
] =
] o m
] E
] E
0.6 c 1007
£ ] £
1 1 i s
Mook %
B o g
L 1 e
= . I'r L
e ] =l 10
. ] . i
203 F E
= ] i =
] / F =
0.2 e [
] _,,-‘/f 1
] - 0.1 1 10
1 k| ; e 3
0.1 ——""'"Ff T . * r Motmalized Friction rakio (%)
:_,_.—-"-"""'- Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
1 No Liquefacl:iun | Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground
0 ] : geometry
. Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
0 &0 40 &0 20 100 120 140 160 180 €00 Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
qcliM,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Matteo COLLAREDA CPT name: vetrerie

CPT basic interpretation plo

Cone resistance Friction Ratio Pore pressure SBT Plot Soil Behaviour Type
1 1 1 — H 1 T
124} 1.2 r 12 \ j
1'4 ! 1'4 ¥, 1'4 Clay & zilty clay
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Y /
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4.2 ff 4.2 .{\ 4.2 1"1
= 4 3 =y ;; =¥ \ = = Clay & silty clay
: :,g % £ :.g £ :-g \ £ o] sitty saréd g sandy si
& s & s f g \ g 8 e
= 1 A ] s 3y Sand & sitty sand
E.4 ..I'F/ B4 "'-'.. E.d
CE ,a"' [ ,\ -9 ,'| Silt;,r zand & sainl:h,r =il
E.3 3 5.3 2
6.2 5.2 5.2
&5 N, i { i X Silty sand & sandy il
E.E \ kB l."r k& 1".‘
B8 £ £ — \
7 7 7 Fraitu A
7.2 7.2 T2 '\"-.I_" "
7.4 7.4 7. ‘1\ Sand & silty sand
7E \‘h..\ 7.5 ] 75 \ \
] 7.8 T8
. / \
: = i : " \
8.2 \ 8.2 .‘. 8.2 ""'. ."
.4 g4 ; : 8. * r
10 20 a 2 4 E g 10 0 1a 20 20 40 i} 2 4 E g m 12 14 1 18
gt (MPa) RF (%0 U (kPa) Ic(SET) SET (Robertson et al, 1936)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  5.90 m Fill weight: N/A SBT | nd
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No ege
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes . 1. Sensitive fine grained . 4. Clayey silt to silty . 7. Gravely sand to sand
Earthquake magnitude M,;:  6.60 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only ; ; £ ! .
Peak ground accelerationv:v 0.20 Use fill: No Limit depth applied: No . 2. Organic r-naterlal . >. Silty sand to Sa':]dy sitt . ?AV?ryEtlfJf sand to_
Depth to water table (insitu): 6.90 m Fill height: N/A Limit depth: N/A [l 3. Clay tosilty clay [C] 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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CRR plot

Depth (m)

m

-1 ke
e

1] oz

0.4 0.k

CRR & C5R

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
6.60

0.20

Depth to water table (insitu): 6.90 m

Depth ()

FSPlot

0.5 1
Factar of safety

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

Liquefaction analysis

15 2

5.90 m

3

2.60

Based on SBT
No

N/A

Depth (m)

LPI

1.2

1.4
1.6

1.2

2.2
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44
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15 20

Liquefackion pakential

Fill weight:

Transition detect. applied:
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Limit depth applied:
Limit depth:
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Sands only
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LPI color scheme
[l Very high risk
[] High risk

[] Low risk

F.S. color scheme

Bl Amost certain it will liquefy

[ Very likely to liquefy

|:| Liquefaction and no lig. are equally likely
[ Unlike to liquefy

[ Almost certain it will not liquefy
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Liquefaction analysis summary pla
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Maormalized Frickion ratio {9 qcihl,cs Thickress of surface laver, H1 (m)
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.):  5.90 m Fill weight: N/A
Fines correction method: B&I (2014) Average results interval: 3 Transition detect. applied: ~ No
Points to test: Based on Ic value Ic cut-off value: 2.60 K, applied: Yes
Earthquake magnitude M,;:  6.60 Unit weight calculation: ~ Based on SBT Clay like behavior applied: ~ Sands only
Peak ground acceleration: ~ 0.20 Use fill: No Limit depth applied: No
Depth to water table (insitu): 6.90 m Fill height: N/A Limit depth: N/A
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:: Field input data ::

Point ID Depth

(m)

1 1.00
2 1.20
3 1.40
4 1.60
5 1.80
6 2.00
7 2.20
8 2.40
9 2.60
10 2.80
11 3.00
12 3.20
13 3.40
14 3.60
15 3.80
16 4.00
17 4.20
18 4.40
19 4.60
20 4.80
21 5.00
22 5.20
23 5.40
24 5.60
25 5.80
26 6.00
27 6.20
28 6.40
29 6.60
30 6.80
31 7.00
32 7.20
33 7.40
34 7.60
35 7.80
36 8.00
37 8.20
38 8.40

Abbreviations

Depth:
Qe

fs:
u:
Fines content:
Unit weight:

e
(MPa)
2.74
2.94
3.82
1.18
1.37
2.35
3.23
1.96
2.06
2.25
1.27
1.96
2.16
3.63
5.59
5.98
3.43
2.25
1.67
8.13
9.31
6.76
8.92
3.53
3.43
3.63
2.84
5.98
9.41
9.21
9.51
10.00
9.11
9.60
17.74
22.93
28.42
28.42

(kPa)

104.53
71.87
26.13
32.67
45.73
58.80
45.73
45.73
58.80
32.67
45.73
58.80
71.87
84.93

111.07
58.80
32.67
32.67

111.07
84.93
71.87
98.00
71.87
71.87
71.87
58.80
84.93
124.13
111.07
124.13
124.13
71.87
84.93
163.33

215.60
176.40
176.40

0.00

(kPa)

8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00

Fines content
(%)
30.81
23.73
23.33
26.37
37.12
28.24
26.18
27.23
30.07
33.42
34.06
38.74
31.78
25.28
18.98
17.61
18.86
34.20
24.67
16.73
12.47
11.83
16.69
19.87
29.50
32.66
29.27
21.98
16.93
14.60
13.46
12.63
13.67
12.55
8.93
5.09
1.67
0.00

Depth from free surface, at which CPT was performed (m)

Measured cone resistance (MPa)
Sleeve friction resistance (kPa)
Pore pressure (kPa)

Percentage of fines in soil (%)

Bulk soil unit weight (kN/m?)

Unit weight
(kN/m?)
18.61
18.28
17.70
17.36
17.57
17.81
17.84
17.83
17.67
17.62
17.62
17.90
18.27
18.67
18.72
18.45
17.79
18.02
18.51
18.87
18.90
18.85
18.75
18.54
18.32
18.36
18.70
19.05
19.30
19.35
19.23
19.07
19.23
19.74
20.07
20.22
19.73
18.96
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CPT name: vetrerie

:: Liquefaction Potential Index calculation data ::

Depth
(m)
1.00
1.40
1.80
2.20
2.60
3.00
3.40
3.80
4.20
4.60
5.00
5.40
5.80
6.20
6.60
7.00
7.40
7.80
8.20

LPI = 0.00 - Liquefaction risk very low
LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.02
2.00
1.72
1.56
2.00
2.00

F

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wz

9.50
9.30
9.10
8.90
8.70
8.50
8.30
8.10
7.90
7.70
7.50
7.30
7.10
6.90
6.70
6.50
6.30
6.10
5.90

LPI > 15.00 - Liquefaction risk very high

Abbreviations

FS: Calculated factor of safety for test point

Fo: 1-FS

wz  Function value of the extend of soil liquefaction according to depth
d,:  Layer thickness (m)

d:

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

LPI: Liquefaction potential index value for test point

LPI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Depth
(m)

1.20
1.60
2.00
2.40
2.80
3.20
3.60
4.00
4.40
4.80
5.20
5.60
6.00
6.40
6.80
7.20
7.60
8.00
8.40

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
1.16
1.42
1.85
1.69
1.50
2.00
2.00

Overall liquefaction potential: 0.00

F

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wz

9.40
9.20
9.00
8.80
8.60
8.40
8.20
8.00
7.80
7.60
7.40
7.20
7.00
6.80
6.60
6.40
6.20
6.00
5.80

d:

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

LPI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : P128CPT134
Input parameters and analysis data

Analysis method: B&I (2014) G.W.T. (in-situ): 1.90 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.90 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,:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.20 Unit weight calculation: ~ Based on SBT K applied: Yes MSF method: Method
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CPT name: CPT1

Cone resistance

i
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Depth {m)
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135
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15

Input parameters and analysis data

Analysis method:
Fines correction method:

Points to test:

Earthquake magnitude M,:
Peak ground acceleration:

6.60
0.20

Depth to water table (insitu): 1.90 m

B&I (2014)
B&I (2014)
Based on Ic value

Depkh ()

Friction Ratio

o~

05

15

2.5

3.5

4.5

\¥)

EE

\AQHL f"‘ﬁ\‘

E.5

FE

\

a5

9.5

10

10,8

[ W

11

NS

115

12
125

1z

[SVA

125

14

14.5

154

Lo

g
RF (%)

Depth to GWT (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1.90 m

2.60
Based on SBT

N/A

Depkh ()

CPT basic interpretation plo

05

15

2.5

3.5

4.5

EE

EL

7E

a5

9.5
0
0.5
11
115
12
125
1z
135
14
14.5
15

Pore pressure

Ireitd

]
u (kPa)

Fill weight:

100

Transition detect. applied:

K, applied:

Clay like behavior applied:

Limit depth applied:
Limit depth:

=
i
5
]

N/A

No

Yes

Sands only

No

N/A

12.5
12
13.5
14
14.5

SBT Plot

Ic(SETY

SBT legend

Depth {m)

5oil Behaviour Type
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This software is licensed to: Matteo COLLAREDA

CPT name: CPT1

Liquefaction analysis overall plot

(RR plot FS Plot
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CRR & CSR Factor of safety
Input parameters and analysis data
Analysis method: B&I (2014) Depth to GWT (erthg.): 1.90 m
Fines correction method: B&I (2014) Average results interval: 3
Points to test: Based on Ic value Ic cut-off value: 2.60
Earthquake magnitude M,,:  6.60 Unit weight calculation: ~ Based on SBT
Peak ground acceleration: 0.20 Use fill: No
Depth to water table (insitu): 1.90 m Fill height: N/A

Depth (m)

LPI
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Liquefaction potential

Fill weight:

Transition detect. applied:
K, applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

N/A

No
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Sands only
No

N/A
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F.S. color scheme
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CPT name: CPT1

:: Field input data ::

Point ID Depth

(m)

1 0.20

2 0.40

3 0.60

4 0.80

5 1.00

6 1.20

7 1.40

8 1.60

9 1.80
10 2.00
11 2.20
12 2.40
13 2.60
14 2.80
15 3.00
16 3.20
17 3.40
18 3.60
19 3.80
20 4.00
21 4.20
22 4.40
23 4.60
24 4.80
25 5.00
26 5.20
27 5.40
28 5.60
29 5.80
30 6.00
31 6.20
32 6.40
33 6.60
34 6.80
35 7.00
36 7.20
37 7.40
38 7.60
39 7.80
40 8.00
41 8.20
42 8.40
43 8.60
44 8.80
45 9.00
46 9.20
47 9.40
48 9.60

e
(MPa)
2.45
2.45
2.84
2.45
0.98
1.37
2.35
1.57
1.37
2.06
2.06
3.04
1.57
3.72
2.65
1.37
1.08
1.96
1.18
1.27
1.27
1.86
4.70
4.12
8.43
5.59
2.35
1.96
1.57
2.74
1.76
10.29
12.54
10.68
8.72
1.47
2.65
7.74
5.78
11.66
14.11
9.51
1.67
1.67
0.98
0.98
0.98
1.57

fs
(kPa)
98.00
98.00
32.67
65.33
78.40
65.33
84.93
84.93
71.87
78.40
98.00
84.93
32.67
111.07
65.33
52.27
19.60
78.40
71.87
71.87
45.73
58.80
189.47
71.87
248.27
196.00
91.47
32.67
52.27
58.80
91.47
78.40
163.33
45.73
71.87
52.27
359.33
52.27
84.93
274.40
39.20
196.00
130.67
52.27
52.27
52.27
65.33
65.33

u
(kPa)

4.00
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00

Fines content
(%)
35.24
30.29
28.37
32.85
43.88
46.19
42.60
43.12
44.73
42.44
34.75
34.18
28.69
28.89
30.77
36.35
42.53
46.21
49.18
53.14
45.41
34.46
27.72
22.31
21.64
24.60
31.10
38.75
34.49
40.46
18.97
13.07
7.76
8.34
11.36
32.13
34.15
26.82
15.40
11.47
11.71
14.76
30.82
64.36
65.49
79.35
71.14
53.37

Unit weight
(kN/m?)
18.61
18.34
18.16
17.96
18.05
18.15
18.22
18.25
18.20
18.30
18.46
18.21
18.36
18.24
18.34
17.59
17.64
17.76
18.09
17.84
17.82
18.63
18.85
19.57
19.60
19.60
18.82
17.93
17.72
18.11
18.59
19.21
19.16
19.12
18.38
19.39
19.31
19.51
19.47
19.51
19.84
19.33
19.11
18.15
17.61
17.63
17.78
18.02
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CPT name: CPT1

:: Field input data :: (continued)

Point ID Depth

(m)
49 9.80
50 10.00
51 10.20
52 10.40
53 10.60
54 10.80
55 11.00
56 11.20
57 11.40
58 11.60
59 11.80
60 12.00
61 12.20
62 12.40
63 12.60
64 12.80
65 13.00
66 13.20
67 13.40
68 13.60
69 13.80
70 14.00
71 14.20
72 14.40
73 14.60
74 14.80
75 15.00

Abbreviations

Depth:

Qc:

£

u:

Fines content:
Unit weight:

e
(MPa)
2.74
3.63
1.96
1.86
1.67
2.55
4.21
5.59
7.45
1.37
1.96
13.03
4.41
1.67
5.29
11.56
12.25
13.33
20.09
22.44
13.72
12.84
5.39
13.52
5.39
5.10
14.41

(kPa)

65.33
130.67
98.00
143.73
130.67
143.73
261.33
39.20
45.73
117.60
202.53
294.00
111.07
196.00
71.87
124.13
235.20
444.27
378.93
378.93
274.40
385.47
163.33
202.53
209.07
202.53
0.00

(kPa)

52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00

Fines content
(%)
42.52
42.95
51.70
65.94
63.89
54.57
37.24
24.50
23.43
39.71
34.07
29.09
29.58
39.58
25.39
16.17
17.44
16.25
13.83
12.38
15.02
21.74
20.97
24.54
25.85
20.48
9.13

Depth from free surface, at which CPT was performed (m)

Measured cone resistance (MPa)
Sleeve friction resistance (kPa)
Pore pressure (kPa)

Percentage of fines in soil (%)

Bulk soil unit weight (kN/m?3)

Unit weight
(kN/m?)
18.50
18.66
18.88
18.77
18.94
19.35
19.28
19.12
18.44
19.01
19.76
19.81
19.80
19.07
19.29
19.57
20.38
20.78
21.00
20.83
20.79
20.35
20.25
19.84
19.91
19.46
18.76
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This software is licensed to: Matteo COLLAREDA CPT name: CPT1

:: Liquefaction Potential Index calculation data ::

Depth FS FL w; d, LPI Depth FS F A d- LPI
(m) (m)
0.20 2.00 0.00 9.90 0.20 0.00 0.40 2.00 0.00 9.80 0.20 0.00
0.60 2.00 0.00 9.70 0.20 0.00 0.80 2.00 0.00 9.60 0.20 0.00
1.00 2.00 0.00 9.50 0.20 0.00 1.20 2.00 0.00 9.40 0.20 0.00
1.40 2.00 0.00 9.30 0.20 0.00 1.60 2.00 0.00 9.20 0.20 0.00
1.80 2.00 0.00 9.10 0.20 0.00 2.00 2.00 0.00 9.00 0.20 0.00
2.20 1.13 0.00 8.90 0.20 0.00 2.40 1.32 0.00 8.80 0.20 0.00
2.60 0.91 0.09 8.70 0.20 0.16 2.80 1.37 0.00 8.60 0.20 0.00
3.00 1.04 0.00 8.50 0.20 0.00 3.20 2.00 0.00 8.40 0.20 0.00
3.40 2.00 0.00 8.30 0.20 0.00 3.60 2.00 0.00 8.20 0.20 0.00
3.80 2.00 0.00 8.10 0.20 0.00 4.00 2.00 0.00 8.00 0.20 0.00
4.20 2.00 0.00 7.90 0.20 0.00 4.40 0.75 0.25 7.80 0.20 0.38
4.60 1.25 0.00 7.70 0.20 0.00 4.80 1.00 0.00 7.60 0.20 0.00
5.00 2.00 0.00 7.50 0.20 0.00 5.20 1.39 0.00 7.40 0.20 0.00
5.40 0.74 0.26 7.30 0.20 0.38 5.60 2.00 0.00 7.20 0.20 0.00
5.80 0.65 0.35 7.10 0.20 0.49 6.00 2.00 0.00 7.00 0.20 0.00
6.20 0.60 0.40 6.90 0.20 0.55 6.40 2.00 0.00 6.80 0.20 0.00
6.60 1.56 0.00 6.70 0.20 0.00 6.80 1.09 0.00 6.60 0.20 0.00
7.00 1.19 0.00 6.50 0.20 0.00 7.20 0.61 0.39 6.40 0.20 0.50
7.40 0.70 0.30 6.30 0.20 0.37 7.60 2.00 0.00 6.20 0.20 0.00
7.80 0.89 0.11 6.10 0.20 0.14 8.00 2.00 0.00 6.00 0.20 0.00
8.20 2.00 0.00 5.90 0.20 0.00 8.40 1.87 0.00 5.80 0.20 0.00
8.60 0.60 0.40 5.70 0.20 0.46 8.80 2.00 0.00 5.60 0.20 0.00
9.00 2.00 0.00 5.50 0.20 0.00 9.20 2.00 0.00 5.40 0.20 0.00
9.40 2.00 0.00 5.30 0.20 0.00 9.60 2.00 0.00 5.20 0.20 0.00
9.80 2.00 0.00 5.10 0.20 0.00 10.00 2.00 0.00 5.00 0.20 0.00
10.20 2.00 0.00 4.90 0.20 0.00 10.40 2.00 0.00 4.80 0.20 0.00
10.60 2.00 0.00 4.70 0.20 0.00 10.80 2.00 0.00 4.60 0.20 0.00
11.00 2.00 0.00 4,50 0.20 0.00 11.20 0.90 0.10 4.40 0.20 0.09
11.40 1.25 0.00 4.30 0.20 0.00 11.60 2.00 0.00 4.20 0.20 0.00
11.80 0.61 0.39 4.10 0.20 0.32 12.00 2.00 0.00 4.00 0.20 0.00
12.20 0.78 0.22 3.90 0.20 0.17 12.40 2.00 0.00 3.80 0.20 0.00
12.60 0.84 0.16 3.70 0.20 0.12 12.80 2.00 0.00 3.60 0.20 0.00
13.00 2.00 0.00 3.50 0.20 0.00 13.20 2.00 0.00 3.40 0.20 0.00
13.40 2.00 0.00 3.30 0.20 0.00 13.60 2.00 0.00 3.20 0.20 0.00
13.80 2.00 0.00 3.10 0.20 0.00 14.00 2.00 0.00 3.00 0.20 0.00
14.20 0.80 0.20 2.90 0.20 0.12 14.40 2.00 0.00 2.80 0.20 0.00
14.60 0.84 0.16 2.70 0.20 0.09 14.80 0.77 0.23 2.60 0.20 0.12
15.00 1.19 0.00 2.50 0.20 0.00

Overall liquefaction potential: 4.45

LPI = 0.00 - Liquefaction risk very low

LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Abbreviations

FS: Calculated factor of safety for test point

FL: 1-FS

wz:  Function value of the extend of soil liquefaction according to depth
d,:;  Layer thickness (m)

LPI: Liquefaction potential index value for test point
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LIQUEFACTION ANALYSIS REPORT

Project title :
CPT file : P129CPT135
Input parameters and analysis data

Location :

Analysis method: B&I (2014) G.W.T. (in-situ): 1.70 m Use fill: No Clay like behavior
Fines correction method: B&I (2014) G.W.T. (earthq.): 1.70 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,:  6.60 Ic cut-off value: 2.60 Trans. detect. applied: No Limit depth: N/A
Peak ground acceleration: ~ 0.20 Unit weight calculation: ~ Based on SBT K applied: Yes MSF method: Method
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Fines correction method: B&I (2014)
Points to test: Based on Ic value
Earthquake magnitude M,,:  6.60

Peak ground acceleration: 0.20

Depth to water table (insitu): 1.70 m

Depth ()

FSPlot

i} 05 1
Factor of safety

Depth to GWT (erthq.):

Average results interval:
Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

Liquefaction analysis overall plot

1t 2

1.70 m

3

2.60

Based on SBT
No

N/A

Depth (m)

LPI

10,5 — [ E—

115

12-5 I e

1z

125
14

14-5_" SRPLNNIE

L

5 1
a0 L 10

& 20

Liquefaction potential

Fill weight:

Transition detect. applied:
K, applied:

Clay like behavior applied:
Limit depth applied:

Limit depth:

N/A

No

Yes

Sands only
No

N/A

Depth {m)

h E
1.5

¥Yertical settlements

5.5

B.E-

7R

Depth (m)

8.5

9|

9.5
10-
10.5

11-
11.5-
12 1
12.5
1z
12.5
14

14.5

T

1] 2 4 [

Settlement (o)

F.S. color scheme

O
|
=

Almost certain it will liquefy

Very likely to liquefy

Liquefaction and no lig. are equally likely
Unlike to liquefy

Almost certain it will not liquefy

Lateral displacements

14
1.5

2.5

ER

4.5

5.5 r
E
EL r

7 s
7 E5-f r

e
8.5~
g 1
95+
10-
105
11-
115~
12
125 1
1241
13544
144
145

1] 10 20 a0 40 =11]
LCI

LPI color scheme
[l Very high risk
[] High risk

[] Low risk

CLig v.2.1.6.11 - CPT Liquefaction Assessment Software - Report created on: 01/06/2023, 18:13:34
Project file: S:\SCRATCH\CollaredaMatteo\MS3_ColognolaAiColli\CPT_daDavide\Liquefazione\lig.clq



This software is licensed to: Matteo COLLAREDA

CPT name: CPT3

:: Field input data ::

Point ID Depth

(m)

1 0.80

2 1.00

3 1.20

4 1.40

5 1.60

6 1.80

7 2.00

8 2.20

9 2.40
10 2.60
11 2.80
12 3.00
13 3.20
14 3.40
15 3.60
16 3.80
17 4.00
18 4.20
19 4.40
20 4.60
21 4.80
22 5.00
23 5.20
24 5.40
25 5.60
26 5.80
27 6.00
28 6.20
29 6.40
30 6.60
31 6.80
32 7.00
33 7.20
34 7.40
35 7.60
36 7.80
37 8.00
38 8.20
39 8.40
40 8.60
41 8.80
42 9.00
43 9.20
44 9.40
45 9.60
46 9.80
47 10.00
48 10.20

e
(MPa)
1.27
1.57
2.84
3.53
2.94
2.94
3.53
2.94
4.21
13.23
16.37
8.82
11.47
8.13
8.13
10.58
28.42
9.60
10.39
8.13
5.98
1.27
0.98
2.25
5.00
2.55
3.43
1.96
1.18
2.65
4.70
1.76
4.31
8.62
8.13
7.06
8.23
8.33
7.94
7.84
5.49
7.35
6.37
7.84
10.39
10.98
10.78
11.96

fs
(kPa)
39.20
65.33
84.93
78.40
84.93
52.27
98.00
84.93
182.93
163.33
294.00
130.67
209.07
196.00
202.53
294.00
274.40
182.93
189.47
150.27
84.93
58.80
91.47
117.60
84.93
78.40
84.93
65.33
58.80
45.73
98.00
130.67
182.93
228.67
254.80
196.00
215.60
254.80
150.27
222.13
156.80
196.00
248.27
143.73
98.00
130.67
307.07
294.00

u
(kPa)

7.00

8.00

9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00

Fines content
(%)
43.13
36.82
29.75
26.63
24.73
25.77
25.80
28.12
15.63
10.72
8.44
9.71
12.16
13.78
15.71
8.45
8.02
7.19
13.23
13.91
19.29
31.83
54.38
35.51
30.33
26.25
34.27
39.26
40.88
31.63
33.92
34.88
30.16
23.92
21.56
21.90
21.91
20.48
21.14
22.24
24.06
26.67
23.72
18.91
13.28
14.77
16.96
17.31

Unit weight
(kN/m?)
17.56
18.00
18.35
18.50
18.34
18.44
18.44
19.00
19.44
20.09
20.04
20.11
19.81
19.95
20.09
20.43
20.41
20.24
19.78
19.49
18.89
18.39
18.31
18.65
18.66
18.57
18.35
18.17
17.88
18.23
18.61
19.14
19.58
19.95
20.02
19.99
19.99
19.93
19.93
19.69
19.77
19.80
19.82
19.66
19.41
19.86
20.24
20.32
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CPT name: CPT3

:: Field input data :: (continued)

Point ID Depth

(m)
49 10.40
50 10.60
51 10.80
52 11.00
53 11.20
54 11.40
55 11.60
56 11.80
57 12.00
58 12.20
59 12.40
60 12.60
61 12.80
62 13.00
63 13.20
64 13.40
65 13.60
66 13.80
67 14.00
68 14.20
69 14.40
70 14.60
71 14.80
72 15.00

Abbreviations

Depth:

Qe:

e

u:

Fines content:
Unit weight:

e
(MPa)
11.66
11.76
13.72
11.27
12.74
13.43
10.98
12.05
13.43
12.05
15.39
19.60
15.68
13.43
17.54
23.52
19.11

8.23
7.35
8.53
6.57
5.29
2.94
2.35

fs
(kPa)
176.40
294.00
333.20
84.93
222.13
294.00
150.27
163.33
261.33
111.07
784.00
274.40
339.73
215.60
522.67
339.73
346.27
241.73
267.87
235.20
248.27
222.13
490.00
0.00

(kPa)

55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00

Fines content
(%)
16.71
16.39
15.53
14.17
13.86
15.05
14.66
14.27
13.24
19.34
16.65
17.21
12.87
16.30
13.47
12.89
13.50
20.63
28.40
30.81
33.05
50.20
58.76
66.81

Depth from free surface, at which CPT was performed (m)

Measured cone resistance (MPa)
Sleeve friction resistance (kPa)
Pore pressure (kPa)

Percentage of fines in soil (%)

Bulk soil unit weight (kN/m?3)

Unit weight
(kN/m?)
20.31
20.38
20.24
20.13
20.05
20.17
20.06
19.99
19.92
20.84
20.91
21.14
20.52
20.81
20.87
21.04
20.67
20.43
20.13
20.11
20.00
20.24
19.76
19.21
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This software is licensed to: Matteo COLLAREDA CPT name: CPT3

:: Liquefaction Potential Index calculation data ::

Depth FS FL w; d, LPI Depth FS F A d- LPI
(m) (m)

0.80 2.00 0.00 9.60 0.20 0.00 1.00 2.00 0.00 9.50 0.20 0.00
1.20 2.00 0.00 9.40 0.20 0.00 1.40 2.00 0.00 9.30 0.20 0.00
1.60 2.00 0.00 9.20 0.20 0.00 1.80 1.40 0.00 9.10 0.20 0.00
2.00 1.55 0.00 9.00 0.20 0.00 2.20 1.27 0.00 8.90 0.20 0.00
2.40 1.33 0.00 8.80 0.20 0.00 2.60 2.00 0.00 8.70 0.20 0.00
2.80 2.00 0.00 8.60 0.20 0.00 3.00 1.94 0.00 8.50 0.20 0.00
3.20 2.00 0.00 8.40 0.20 0.00 3.40 2.00 0.00 8.30 0.20 0.00
3.60 2.00 0.00 8.20 0.20 0.00 3.80 1.86 0.00 8.10 0.20 0.00
4.00 2.00 0.00 8.00 0.20 0.00 4.20 1.25 0.00 7.90 0.20 0.00
4.40 2.00 0.00 7.80 0.20 0.00 4.60 2.00 0.00 7.70 0.20 0.00
4.80 1.41 0.00 7.60 0.20 0.00 5.00 0.64 0.36 7.50 0.20 0.54
5.20 2.00 0.00 7.40 0.20 0.00 5.40 2.00 0.00 7.30 0.20 0.00
5.60 1.17 0.00 7.20 0.20 0.00 5.80 0.71 0.29 7.10 0.20 0.40
6.00 0.84 0.16 7.00 0.20 0.22 6.20 2.00 0.00 6.90 0.20 0.00
6.40 2.00 0.00 6.80 0.20 0.00 6.60 0.71 0.29 6.70 0.20 0.39
6.80 1.01 0.00 6.60 0.20 0.00 7.00 0.63 0.37 6.50 0.20 0.48
7.20 0.89 0.11 6.40 0.20 0.14 7.40 2.00 0.00 6.30 0.20 0.00
7.60 1.96 0.00 6.20 0.20 0.00 7.80 1.39 0.00 6.10 0.20 0.00
8.00 1.94 0.00 6.00 0.20 0.00 8.20 1.85 0.00 5.90 0.20 0.00
8.40 1.64 0.00 5.80 0.20 0.00 8.60 1.61 0.00 5.70 0.20 0.00
8.80 0.95 0.05 5.60 0.20 0.05 9.00 1.47 0.00 5.50 0.20 0.00
9.20 1.10 0.00 5.40 0.20 0.00 9.40 1.34 0.00 5.30 0.20 0.00
9.60 1.69 0.00 5.20 0.20 0.00 9.80 2.00 0.00 5.10 0.20 0.00
10.00 2.00 0.00 5.00 0.20 0.00 10.20 2.00 0.00 4.90 0.20 0.00
10.40 2.00 0.00 4.80 0.20 0.00 10.60 2.00 0.00 4.70 0.20 0.00
10.80 2.00 0.00 4.60 0.20 0.00 11.00 2.00 0.00 4.50 0.20 0.00
11.20 2.00 0.00 4.40 0.20 0.00 11.40 2.00 0.00 4.30 0.20 0.00
11.60 1.91 0.00 4,20 0.20 0.00 11.80 2.00 0.00 4.10 0.20 0.00
12.00 2.00 0.00 4.00 0.20 0.00 12.20 2.00 0.00 3.90 0.20 0.00
12.40 2.00 0.00 3.80 0.20 0.00 12.60 2.00 0.00 3.70 0.20 0.00
12.80 2.00 0.00 3.60 0.20 0.00 13.00 2.00 0.00 3.50 0.20 0.00
13.20 2.00 0.00 3.40 0.20 0.00 13.40 2.00 0.00 3.30 0.20 0.00
13.60 2.00 0.00 3.20 0.20 0.00 13.80 1.20 0.00 3.10 0.20 0.00
14.00 1.14 0.00 3.00 0.20 0.00 14.20 1.49 0.00 2.90 0.20 0.00
14.40 1.03 0.00 2.80 0.20 0.00 14.60 2.00 0.00 2.70 0.20 0.00
14.80 2.00 0.00 2.60 0.20 0.00 15.00 2.00 0.00 2.50 0.20 0.00

Overall liquefaction potential: 2.22

LPI = 0.00 - Liquefaction risk very low

LPI between 0.00 and 5.00 - Liquefaction risk low
LPI between 5.00 and 15.00 - Liquefaction risk high
LPI > 15.00 - Liquefaction risk very high

Abbreviations

FS: Calculated factor of safety for test point

Fi: 1-FS

wz  Function value of the extend of soil liquefaction according to depth
d,:  Layer thickness (m)

LPI: Liquefaction potential index value for test point
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