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Interpretazione delle indagini penetrometriche

Una delle maggiori applicazioni delle prove penetrometriche consiste nella possibilita di
determinare la stratigrafia del sottosuolo e di identificare i tipi di suoli attraversati. Per le
penetrometrie con punta meccanica CPT), Begemann (1965) ha proposto un diagramma di
classificazione (Figura 1) che consente di valutare il tipo di terreno attraversato sulla base dei
valori di resistenza alla punta (g.) e dell’attrito laterale (f;), mentre Schmertmann (1978) ha
presentato un diagramma piu articolato (Figura 2) basato sulla resistenza alla punta e sul
rapporto delle resistenze Rf =(f; / g.)*100%.

Douglas e Olsen (1981) hanno proposto un diagramma (Figura 3) tarato su
penetrometrie con punta elettrica, che consentono di ottenere un maggiore dettaglio rispetto
alle prove meccaniche dato che la misura delle resistenze viene effettuata ogni 5 cm invece
che ogni 20 cm. Questo diagramma costituisce un utile strumento per la valutazione del
terreno e inoltre di alcune caratteristiche geotecniche come 1’indice dei vuoti, la dimensione
dei grani e la presenza di frazione fine.

Un dettaglio ancora maggiore nel rilievo stratigrafico e nella definizione del tipo di
terreno si ottiene con le prove dotate di piezocono, che consentono di misurare oltre ai

parametri di resistenza alla penetrazione (g. € f;) anche la pressione interstiziale (u;).
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Figura 1 - Diagramma di classificazione del terreno da prove CPT (Begemann, 1965).

Microzonazione Sismica del Comune di Sant’Agostino (FE) 4



1000
300

200

100
aag

RESISTENZA ALLA PUNTA, ¢, (kg/cm®)
&

Universita degli Studi di Ferrara

Dipartimento di Fisica e Scienze della Terra : Jﬁ'
i
..... I R U P .
R T CLASSIFICAZIONE LITOLOGICA CPT R

[Schmertmann, 1978]

CON PUNTA BEGEMANN

Maﬂm P LIMI E SAIB.BIE ...........
—.— A — — _SA_BmE —————— .— —
P T : . SRG"-LOBE Y i
. ..ELI.MI.. . ARGILLE- - - -

SABEIOSE

; E LIMOSE: INORGANICA
S EERRRTRY SR ey g
) ) NON FESSURATA
» 1. competto-
Sciolta ™ Z
I R A S ICHE
: T =~ ETERRENIMISTI |
ol tensro
| | | t? | |
0 1 2 3 4 5 8 7

RAPPCRTC DELLE RESISTENZE, Rf = 100 fs/q,

Figura 2 - Diagramma di classificazione del terreno da prove CPT (Schmertmann, 1978).

Un esempio di classificazione che sfrutta le informazioni fornite da tutti e tre 1 parametri

¢ stato proposto da Robertson ef al. (1986). Il diagramma (Figura 4) ¢ basato sul rapporto tra

la resistenza alla punta corretta g,, definita qui di seguito, ed il rapporto delle resistenza F,

q,=q,+u,-(1-a)

[1]

dove u; ¢ la pressione interstiziale misurata durante la penetrazione della strumentazione, a ¢

il rapporto delle aree o fattore dell’area del cono (area netta del cono An/area totale del cono

Ac). Nel grafico ¢ possibile individuare dodici zone numerate che identificano le differenti

tipologie di suolo (Soil Behaviour Type, SBT).
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Figura 3 - Identificazione del tipo di terreno e di alcune proprieta geotecniche da prove CPTE
(Douglas e Olsen, 1981).

Nonostante il diagramma consideri la g,, puo essere utilizzato anche facendo riferimento
alla resistenza alla punta non corretta g., dato che la differenza tra le due ¢ molto piccola,
tranne nei terreni soffici a grana fine, che forniscono elevati valori di pressione interstiziale
(Robertson, 2010).

In realta, non tener conto della profondita della prova, cio¢ delle tensioni geostatiche
totali ed efficaci, comporta degli errori nella valutazione del tipo di terreno; i valori di
resistenza tendono infatti ad aumentare con la profondita anche all’interno dello stesso tipo di
deposito, in quanto aumentano le tensioni che agiscono sull’elemento di terreno. Per tener

conto delle tensioni geostatiche verticali, cio¢ per normalizzare i valori di ¢. ed f;, occorre
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Figura 4 - Identificazione del tipo di terreno e di alcune proprieta geotecniche da prove CPTu
(Robertson et al., 1986).

introdurre la pressione idrostatica ed il peso di volume dei vari strati (Cestari, 2009).

Robertson (1990) ha cosi messo a punto un diagramma di classificazione che considera i

valori normalizzati (Figura 5), di seguito esplicitati:
0, =(q,-0,)/0, [2]
F, =100- £, (¢, ~ ) [3]
dove Oy, ¢ la resistenza alla punta normalizzata, F, il rapporto di frizione normalizzato, g,9 la

tensione geostatica verticale totale e o',y la tensione geostatica verticale efficace. In questo
caso nel diagramma ¢ possibile distinguere nove tipologie di suolo (SBTn).
Jefferies e Davies (1993) hanno rilevato che 1’Indice di comportamento del terreno (/)

rappresenta, nel diagramma normalizzato di Robertson, delle aree che sono stanzialmente

degli archi di cerchio che marcano i limiti fra le differenti tipologie di suolo

1, =\[3:47 —1og(Q,)F +[1.22 +log(F,)I [4]

dove Q, ¢ la resistenza alla punta normalizzata.
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Robertson e Wride (1998) hanno modificato la definizione dell’Indice di
comportamento /. per applicarla al diagramma non normalizzato, definendo un nuovo indice

cosi come segue

j {3.47—10;;[&} }[l.zzﬂog(kf)z] 5]

P

dove g. ¢ la resistenza alla punta, p, la pressione atmosferica (1 bar) e Ry il rapporto di

frizione.
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Procedure semplificate per la stima del potenziale di liquefazione

L’approccio prevalente per la valutazione del potenziale di liquefazione, specie per studi
di microzonazione sismica, ¢ quello basato sui cosiddetti metodi semplificati. Questi metodi
consistono nell’applicazione di correlazioni empiriche tra osservazioni di casi reali di
liquefazione (e non), effettuate a seguito di terremoti di cui si hanno sistematiche e dettagliate
descrizioni, ed i corrispondenti parametri del terreno misurati tramite indagini geotecniche in
sito e che sono rappresentativi della resistenza del terreno alla liquefazione.

I metodi semplificati possono essere applicati in maniera deterministica e probabilistica.
Per questo lavoro ¢ stato seguito il primo tipo di approccio secondo il quale la curva di
resistenza alla liquefazione, che esprime la resistenza del terreno in termini di rapporto di
resistenza ciclica (CRR), viene determinata tracciando un limite che discrimina i casi di
liquefazione osservati da quelli di non liquefazione nel caso di terremoti di magnitudo pari a
7.5.

Successivamente, il verificarsi o meno della liquefazione viene predetto calcolando il
fattore di sicurezza F, inteso come rapporto tra la resistenza alla liquefazione del terreno
(CRR) e la domanda sismica corrispondente al terremoto atteso, espressa come rapporto di
sforzo ciclico (CSR), e valutando se questo sia minore di uno (liquefazione) o maggiore di

uno (non liquefazione) (Facciorusso, 2008).
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1l metodo di Idriss e Boulanger (2008)

Attraverso il metodo proposto da Idriss e Boulanger (2008) ¢ possibile calcolare il
rapporto di resistenza ciclica (CRR) a partire dai valori di resistenza alla punta (g.), attrito
laterale (f) e tensione geostatica verticale efficace (¢',9). Questi valori permettono di calcolare
il fattore di correzione (CQ) e la resistenza alla punta corretta per il carico litostatico (g.;); la
resistenza alla punta normalizzata ¢ data dal rapporto tra g.; e la pressione atmosferica (p,).
Una seconda correzione viene effettuata sulla base del contenuto di frazione fine (£¢).

Nel caso del rapporto di sforzo critico (CSR), viene calcolato il coefficiente di riduzione
delle tensioni (r,) attraverso due relazioni (a e B) funzione della profondita e della magnitudo
(M) del terremoto atteso. Il valore di CSR dipende inoltre dall’accelerazione massima attesa in
superficie (an.) € da quella gravitazionale (g). Il contributo finale ¢ dato dal rapporto tra
tensione geostatica verticale totale ed efficace e da un fattore di correzione per la pressione di
confinamento (Kj).

Infine il fattore di sicurezza alla liquefazione (F7), dato dal rapporto tra CRR ¢ CSR,
viene corretto per il fattore di scala della magnitudo (MSF).

Peso di volume naturale, y

Per la stima delle tensioni geostatiche verticali e quindi del rapporto (o./c’v) €
necessario conoscere il peso di volume naturale y, che ¢ stato stimato dalla relazione proposta

da Robertson e Cabal (2010)

w a

- 0.27~1og(Rf)+o.36-1og(ij+1.236 [6]

Fattore di scala della magnitudo, MSF

MSF =6.9. /970058 [7]

dove MSF deve risultare minore o uguale a 1.8.

Coefficiente di riduzione delle tensioni, ry

r, = e[a(ZVﬁ(Z)'M] [8]
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a(z)=-1.012-1.126-sen(z/11.73+5.133)
P(z)=-0.106—-0.118-sen(z/11.28 +5.142)

dove z ¢ la profondita espressa in metri.

Fattore di correzione per la pressione di confinamento, Ko

K, =1-C, -In(c,,/p,)

C, =1/[37.3-8.27-(¢.,,)"**]

dove K, e C, devono risultare minori o uguali a 1.1 e 0.3, rispettivamente.

Resistenza di punta normalizzata, q.i,

qclN = CQ (qc /pa)
C,=(p,/0,)
n=1.338-0.249-(q,,,)"**

dove Cp deve risultare minore o uguale a 1.7.

Resistenza di punta normalizzata e corretta per la frazione fine, gcin cs

[9]
[10]

[11]
[12]

[13]
[14]

[15]

Il contenuto di fini (F¢), necessario per calcolare g.;, s, Viene stimato tramite le seguenti

equazioni empiriche (Idriss e Boulanger, 2008) ed il valore dell’Indice di comportamento del

terreno (I¢)

F.=28-1}°

deines =49y T Aqey

{1A63+ 9.7 7[ 15.7 ﬂ
Aqcy :(5'4+%j'€ Fo+0.01 | Fot0.01

Rapporto di resistenza ciclica, CRR; 5

2 3 4
l:qCIN.cs {‘Icw.a] _(quN.ch J{%w.mj _3}
540 540 80 114
CRR,;=e

Rapporto di sforzo ciclico, CSR
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CSR =0.65-| e || Fmax 'G'L
O-VO g Ko‘

Fattore di sicurezza alla liguefazione, F

Fy = ysp
CSR
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Indicazioni per la comprensione delle schede tecniche

Le indagini penetrometriche disponibili sono state elaborate con il software "Cliq"
(versione 1.7.5.27) prodotto dalla societa Geologismiki.

I parametri di input per la determinazione dei parametri geotecnici e per la valutazione
dell’Indice del Potenziale di liquefazione sono i valori di resistenza alla punta (gq.), attrito
laterale (f;), pressione interstiziale (u;), livello piezometrico, accelerazione (g) e magnitudo
del terremoto.

A seguire le schede tecniche che riportano, per ciascuna penetrometria analizzata, una
serie di grafici e diagrammi qui dettagliati.

Partendo dall’alto a sinistra, il primo e il secondo diagramma si riferiscono
rispettivamente all’andamento della resistenza alla punta corretta (g;) ed al rapporto delle
resistenze (R)).

Il terzo diagramma mostra I’andamento dell’Indice di comportamento del terreno (I¢)

-1<1c<1.31 ghiaie e sabbie grossolane

-1.31<1:<2.05 sabbie (da sabbie pulite e sabbie limose)

-2.05<1:<2.60 miscele di sabbia (da sabbie limose e limi sabbiosi)
-2.60<10<2.95 miscele di limo (da limi argillosi ad argille limose)
-295<1-<3.6 argille (da argille limose ad argille)

-1c>3.6 suoli organici (torbe)

Nel quarto diagramma la curva viola rappresenta I’andamento del rapporto di resistenza
ciclica (CRR) del sottosuolo mentre la curva in rosso I’andamento del rapporto di sforzo
ciclico (CSR): il rapporto tra CRR e CSR, corretto per il fattore di scala della magnitudo
(MSF), definisce il fattore di sicurezza alla liquefazione (Fj).

La curva azzurra nel quinto diagramma mostra appunto 1’andamento del fattore di
sicurezza alla liquefazione (Fy): secondo la procedura proposta da Iwasaki et al. (1982),
quando F > 1 si verifica la liquefazione.

Il diagramma in basso a sinistra definisce il limite tra orizzonti liquefacibili e non (curva
nera) rispetto al valore di resistenza ciclica del terreno (CRR) nel caso di sabbie pulite,

secondo quanto proposto da Idriss e Boulanger (2008).
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Infine nel grafico in basso a destra, I’identificazione del tipo di suolo per ciascun livello
indagato dalla penetrometria secondo il diagramma normalizzato proposto da Robertson
(1990): la curva in rosso individua il limite tra litologie liquefacibili (e non) a 2.60, in base

alla procedura proposta da Idriss e Boulanger (2008).
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 1851308002
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefaction | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 20:58:26 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 1 - 185130B002
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130B003
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:00:56 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 2 - 185130B003
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130B004
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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Normalized CPT penetration resistance
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MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 01:12:39 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 3 - 185130B004
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130B005
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: A Limit depth applied: No
Earthquake magnitude M,: 6,14 Ic cut-off value: 2.60 Trans. detect. applied: N Limit depth: N/A
Peak ground acceleration: 0,23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
i Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefaction Zone Ay Cyclic liquefaction and strengih foss likely depending on loading and ground
geometry
L e e e e i e e Zone B: | s il IR R T
0 0 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 23/07/2014, 21:01:39 1
Project file: E:\Ambra_PhD\D tecnical\Cl Agostino\LPT\CLig_SA_023.clq

Rapporto 4 - 185130B005
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130B501
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
14 1
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Normalized CPT penetration resistance

01

1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | and post strength loss unlikely, check eyclic softening
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 23/07/2014, 21:02:17 1
Project file: E:\Ambra_PhD\D tecnica\CPT ! Agostino\LPT\CLig_SA_023.clq

Rapporto 5 - 185130B501
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130B502
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
1+ 1 l
2+ 2+
3- 3 =~
4 4 .
5 5
6 6
7- 7 -
8- 84 =
9 —
=
13] 10- y
11 11 1
12 124
13+ 13-
E 144 14
= 154 154
£ 16 16
& 17 17
18+ 18
19+ 19
20+ 20
21 214
22 22+
234 23+
24+ 24+
25+ 25+
26+ 26
274 27
28 28
29+ 29+
30 30
o o e e N S e e L L= T~ .17
12345678 0 2 4 6 B 10 1 2 3 4 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i i i
O.U L * . U A i A 1 mc 1 s“ﬂl‘n“lr' ?f !Iquleﬁfhm Polw'l Lol
Liquefaction / {

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

LI S B e N S B S S B S S e R S S S o S e e e ey e e e

No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e FonsEn e i il R A S
20 40 60 B0 100 120 140 160 180 200  zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:02:50 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 6 - 185130B502
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130B503
Iﬂpﬂt parameurs and analpis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1+
2- 2+ -
3 34 -
i 44 E
5 5+
6 6
7 7
8- 8
91 9
104 10+
11~ 114
12+ 12+
13+ 134
E 14- 14
E 15 15+
16- 16
& 17- 17
18 18
19 19+
204 20
21 214
22 22
234 23 =
24+ 24+
25 254
26+ 26+
274 27
28+ 28
29 29+
30 1 L LI I 304 LENS MR DN JERLESN S T L] Ll ¥
246 810121416 0 2 4 6 B 10 1 2 4 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
1/2 g Y - - -
O.U L M"? . s’um 31 at“‘ ba* s A i A 1,000 s“ﬂl‘n“lr' ?f !Iquleﬁfhm Polw'l Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

LI S B e N S B S S B S S e R S S S o S e e e ey e e e

No Liquefaction

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | jon and post strength loss unlikely, check eyclic softening
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:03:14 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 7 - 185130B503
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130B504
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 3.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 14
2= 2
3 3
4 4
5 5
61 6
?J 7
sJ 8-
9 9
10+ 10
E 11 11
E 124 12
& 13 134
144 14
15+ 15+
16+ 16
17+ 17+
13:] 18
19 19~
204 20+
21+ 21
22+ 22+
23 23+
2“-‘IIIII 2‘1I-'I'['I'I' T 1 1 1T 7
2 8 10 0 2 4 6 8 100 1t 2 3 4 0 02 04 06 O 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of |Il||llefictl0]'l poten‘hal
O.U L A i A 1,000 I_ Lol

Cyclic Stress Ratio* (CSR*)

Liquefaction

LI S B e N S B S S B S S e R S S S o S e e e ey e e e

No Liquefaction

Normalized CPT penetration resistance

01

1
MNormalized friction ratio (%)

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

geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | jon and post strength loss unlikely, check eyclic softening
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 23/07/2014, 21:03:45 1
Project file: E:\Ambra_PhD\D tecnical\Cl Agostino\LPT\CLig_SA_023.clq

Rapporto 8 - 185130B504
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LIQUEFACTION ANALYSIS REPORT

Project title :

CPT file : 185130B995
Input parameters and analysis data

Analysis method:

Fines correction method:
Paints to test:

Earthquake magnitude M,
Peak ground acceleration:

3.00 m
3.00m
3

I&B (2008)

I1&B (2008)

Based on Ic value
6.14

0.23

Cone resistance

GW.T. (in-situ):

G.W.T. (earthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:

Friction Ratio

2.60

14
24
3
4
5
6-
7-
§-
94
10+
11
12

134
E 14+

15
g‘ 169

17
18
19
20
21
22+
23
24
25
264
27
28—
20+

1_
2_
il
4
5_
el
?—
8_
o
10
11—
12-
13_
14-
151
16+
17
18-
19-
20
21+
224
23_
24+
25+
26
27
26
20+

T T T T | T |- T | T | T
5 10 15 10 1 2
qt (MPa) Rf (%)

M,,=7%, sigma’=1 atm base curve

0.5+

Cyclic Stress Ratio* (CSR*)

Liquefaction F
. B

No Liquefaction

0 20 40

L e B B

80 100 120 140 160 180 200
qclN,cs

Based on SBT

SBTn Plot

Ic (Robertson 1990)

Location :

Use fill: Mo
Fill height: N/A
Fill weight: N/A
Trans. detect. applied: Ng

Ko applied: Yes

CRR plot

Clay like behavior

applied: Sands only
Limit depth applied: No

Limit depth: /A

MSF method: Method based

FS Plot

During earthq.

;.
:
-
3
i
:

02 04
CRR & CSR

4 o 0.6 0 05 1 1.5 2

Factor of safety
Summaty of tiquefaction potential

|

1,000

Normalized CPT penetration resistance

01

1
MNormalized friction ratio (%)

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

Zone B: Lig and post: strength loss unlikely, check cyclic softening
Zone C: Cyclic Iquﬂac‘uon and strangth loss possible depending on soll plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 26/07/2014, 00:58:49 1

Project file: E:\Ambra_PhD\D stecnica\CPT_! Agosti

ALPI\CLig_SA_023.clg

Rapporto 9 - 185130B995
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 1851308996
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
_.; | | 4
;_| ;_ [uring earthe.
3 34
42 4
51 5-1
61 6
7 74
S 8
9 9-
10 104
11 11—
12+ 12
— 13- 13-
= 144 144
15 15+
16 16—
S 174 17
18+ 18- "
19 19+
20_
?1):] 21
224 22
23 231
24 24+
25 251
26 26
27+ 274
28 28
29 29+
1 L] LI | I I LI, O S [ I PR L T T T T T
1234567 0 2 4 6 8 10 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1rmc! '} '} '} 1 Ll _l l _l Lol
Liquefaction

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

LN B B B e o B e 2 B S B e S W S S e puw B D e S e m e mmw e |

1 No Liquefaction

Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | i it Rt strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zgne C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 00:59:44 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 10 - 185130B996
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 1851308998

Input parameters and analysis data

Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior

Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot

unng earth,

T T L =
5 10 15 20 0 2 4 6 8 10 1 2 3 4 o

==
oy

B ; 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve | Summary of |Il||llefictl0]'l poten‘hal ;
o.u L A i A 1rmc |. T T '
Liquefaction

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
(=1
e

P 0 oEEEEEEERTRIT e SV

01

1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

LI S B e e B S S NN S e R S S S o S e ey e e e

No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 26/07/2014, 01:06:10 1
Project file: E:\Ambra_PhD\D tecnica\CPT ! Agostino\LPI\CLig_SA_023.clq

Rapporto 11 - 185130B998
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 1851308999

Input parameters and analysis data

Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior

Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot

T T T LI B e e e
10 20 30 0 2 4 6 8 10

0.2 0.4 0.6 0 05 1 1.5 2

qt (MPa) Rf (%) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve | Summary of liquefaction potential ;
O.U L A i A 1rmc '} '} '} 1 LAl .l l .l T T '
Liquefaction

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

L B B B em e B e 2 BN AN N S SSEBELENE  me  me e ae e m e ae e |

1 No Liquefaction

Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 01:04:37 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 12 - 1851308999
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C001
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: I&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 14 1
1.5+ 1.5+ 1.5+
24 24 24
2.5 2.5+ 2.5+
3+ 3 3 ——
3.5 3.5 3.5
_—
E 4 4+ 4+
J‘é‘ 4.5 4.57 4.5
&
5 51 54
557 5.5 5.5+
61 61 6
6.5 6.5 6.5
7 7+ s |
7.5 7.5+ 7.5+
. . o . %
B BT i 8 T
2 3 4 5 0 2 4 6 8 10 1 2 3 4 L] 0.2 0.4 0.6 1] 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
o.u L * % U A i A 1mc s“ﬂl‘malr'?f!lquleﬁfhm l l I_I_ Lol
Liquefaction - / "
i i 3
0.5- - &
T L il
m
] o
- 5
* =]
R [ £
7 2
° a
=4 -
© 0,34 - E
g %
] B
=]
0.24 B
a 2
i LT X . g
0.1 = 0.1 1
. - MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:04:11 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 13 - 185130C001
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C002
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1 — 5
1.5+ 1.5+
24 2+
2.5 2.5+
31 3+
3.5% 3.5+
_—
E 4 4-
g 4.5 4.5
&
54 51
5.5 5.5
61 6=
6.5 6.5
7+ 7+
7.54 7.5
8 T T 8T T 8 —TTT
2 3 0 2 4 6 8 10 1 2 3 4 L] 0.2 0.4 0.6 1] 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / "
i i 3
0.5- - &
T L il
m
] o
- 5
* =]
R [ £
7 2
° a
-lr-u' -
© 0,34 - E
g %
] B
3"‘ 0.2+ - 2
] o s ’ “e B
0.1+ L & 0.1 1
. MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zane B: L i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:04:47 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 14 - 185130C002
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C003
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
- o 01 e . SN
. 1 During earthq.
1.5 1.5
21 24
2.59 2.5
3 39
3.5+ 3.5+
E 4 4
g 4.5 4.5+
8 5 5
5.5 5.5
6 6
6.5 6.5+
71 7
7.5 7.5
8 8
8.5+ 8.5+ :
L] i I P N PR (LN P T T T T T
1 2 3 0 2 4 6 8 10 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
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:05:38 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 15 - 185130C003
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C004
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
n - W
1 1 2 Druring earthg.
1.5+ 1.5+ 1.5
24 2+ 24
2.5 2.5+ 2.5+
34 3 3+
3.5% 3.5+ 3.5+
_—
E 4 4 4
J‘é_ 4.5 4.57 4.5
&
5 51 54
5.5 5.5 5.5
61 6= 6=
6.5 6.5 6.5
7 7+ s |
7.54 7.5 7.5
al™s - ) &
8 T T t—TT T T 8 ———T
1.5 2 0 2 4 6 8 10 1 2 3 4 L] 0.2 0.4 0.6 1] 0.5 1 1.5 2
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e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:06:01 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 16 - 185130C004
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C005
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B! | and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
Clig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:06:25 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 17 - 185130C005
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C006
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 1 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / {
0.5 -

=
&
1

Cyclic Stress Ratio* (CSR*)
o
3

o £
[
PO T W T T 1

0.1

Normalized CPT penetration resistance

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

A No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:06:57 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 18 - 185130C006
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C007
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: I&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:07:23 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 19 - 185130C007
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C008
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill No Clay like behavior
Fines correction method: I&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:09:04 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 20 - 185130C008
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C009
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill No Clay like behavior
Fines correction method: I&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:09:30 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 21 - 185130C009
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C010
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: I&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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Normalized CPT penetration resistance
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MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B! | and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:09:52 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 22 - 185130C010
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C011
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (MPa) Rf (%) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
O.U L * % U A i A 1mc s“ﬂl‘malr'?f!lquleﬁfhm l l I_I_ Lol
41 Liquefaction - / "
] [ 3
0.5- - &
' L ]
@
] I =
P B 5
* =]
R [ E
e ] £ 2
5 - -2
=4 i L
© 0,34 - E
g ¥
S O
=]
0.24 B
G 2
0.1 ¥ = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e il e i sirangih loss unllkely, chadk ejelic sananing
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:10:21 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 23 - 185130C011
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C012
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:10:46 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 24 - 185130C012
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C013
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:12:12 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 25 - 185130C013
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C014
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: 188 (2008) GW.T. (earthq.): 1.00m Fill height: NA 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
4] . 1 \Buring eartha.
1.5 1.5 1.5
2+ 2+ 2+
2.5- 2.5- 2.5
3 3 3
3.54 3.5 3.5+
4 4- 4
4.5+ 4.5+ 4.5+
5+ 54 5+
'@ 5.59 5.5 5.54
E 6 61 6
6.5 6.5 6.5+
= 7 7 71
7.5 7.5 7.5+
8- 8- 8-
8.5 8.5 8.5
9+ 9 9+
9.5+ 9.5+ 9.5+
104 104 10+
10.5- 10.5+ 10,5+
11- 11 11+
11,54 11.54 11,5+
1 Ll ] R Ay g L 1 . L] L
0.5 1 1.5 0 2 4 6 8 10 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety

M,,=7%, sigma’=1 atm base curve
0.6 N PR
Liquefaction

0.5

=4 =
W &
PYR T T W A |

Cyclic Stress Ratio* (CSR*)

o
[
PO R W W 1

0.1

T N

Summary of Iil‘uefaction potential
1,000 '} '} '} 1 Ll 3 : l 1

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | it e strength loss unlikel
g P ly, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:14:24
Project file: E:\Ambra_PhD\D SantAgostino\LPT\CLiq_SA_023.clq

stecnica\CPT_

Rapporto 26 - 185130C014
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C015
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5 0.5+ 0.5+
1J 1 1 —
During earthyg,
1.5+ 1.5+ 1.5
29 2] 24
2,54 2.5 2.5
34 3+ 34
3.54 357 3.5
4 4 4
4.5+ 4.5+ 4.5
51 51 54
E 559 5.5+ 5.5
J‘é. 61 61 6
8 6.5 6.5 6.5
7 7 7
7.5 7.5 7.54
B 8- 8-
8.5 8.5 8.5
99 949 94
9.5 9.5 9.5
10+ 104 104
10.5- 10.54 10,5+
:llJ 11+ 11+
11.54 11.54 11.54
] I I LI T LA CRLS L 1 . L] L
0.5 1 1.5 0 2 4 6 8 10 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
i i g
0.5- - &
' L il
m
] I =
o B 5
* =]
R [ E
e ] £ 2
° L 2
= i |
© 0,34 - E
g ¥
S ] .
=]
0.24 B
a 2
i’ . B
J » s i
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:14:49 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 27 - 185130C015
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C033
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
) .. 2 —
2- 2- During earthy.
4 4
= 61
8 8
10+ 10+
12—l 12
14 14 2
i wl ] %
_—
E 18- 18-
204 20
22+ 22+
24 24
26 26+
284 28
30 30
324 324
34 34+
361 36+
L] L I I T4 g% kL I ¥ Ll ¥
2468101214 0 2 4 8 10 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
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll _l l _I_ Lol
Liquefaction - / {
i i
0.5- -

Cyclic Stress Ratio* (CSR*)
o e
g T

o £
[
PO T W T T 1

0.1

No Liquefaction

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

gaometry
L o e S I o B il i i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:15:33 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 28 - 185130C033
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C034
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
. ] 1
;_ ;_ During earthq.
34 3+
4- } 4
59 5
6+ 6
7 7
8- 8-
9 9
10+ 104
11 114
12 12+
—~ 134 13
E 14 14+
".é_ 154 15+
16 16—
8 174 174
184 18—
194 19+
20 204
214 219
224 229
234 234
24 241
254 254
26+ 26
27 27 —— e~
28+ 284
29+ 299
|l 1 I 1 1 Ll Ll T4 oyl & e T I ¥ Ll ¥
2 4 6 8 1012 14 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
O.U L * % U A i A 1mc s“ﬂl‘malr'?f!lquleﬁfhm l l I_I_ Lol
41 Liquefaction - / "
i i g
c
- ]
L il
m
[ o
£ 5
"& R =
] [k
“ I 2
o L 2
£ -
B L B
g ¥
=3 -
§ - E
O L
= 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:16:06 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 29 - 185130C034
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C035
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT Ko applied: MSF method: Method based
Cone resistance Friction Ratio
2 2
4 4~
4 IR =
10+ 10~
12+ 12+
14 14
E 16+ 16—
J‘é— 18- 184
& 20 201
22+ 22+
24 24+
26 26~
28+ 28+
30+ 30
32- 32+
34+ 34+
1 Ll Ll I L LENS NELSEN DN FEELESN S T ¥ T ¥ 1 ¥
2 4 6 8 10 o 2 4 6 8 100 1 2 3 4 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i i i
o.u L * % U A i A 1 mc 1 s“ﬂl‘n“lr' ?f !Iquleﬁfhm qull Lol
Liquefaction - / {

0.5

e
-IIL
Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
o
3

o £
[
PO T W T T 1

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

0.1

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 00:57:47 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 30 - 185130C035
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C036
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1
1 1
24 2 During earthq.
34 34
4 4
5+ 5=
6 61
7 7
B+ 8
9 9
10- 10+
114 11+
12+ 12
= 134 13+
E 14+ 14+
157 15+
16+ 16
17- 17
18- 18-
19- 19+
20+ 20
21- 21
22- 22+
23+ 23 -
24- 24+ '
25- 251
26 26 |
27- 27
28+ 28
29+ 29+
I L 1 LES Sl UL I PR T ¥ I ¥ Ll ¥
5 10 15 o 2 4 6 8 0 1 2 3 4 © 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
1/2 g Y - - -
o.u L M"? % 51Um 31 am ba* s A i A 1,000 1 s“ﬂl‘““lr' ?f !Iquleﬁfhm Polw'l Lol
Liquefaction / {

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

L]
01 1

. MNormalized friction ratio (%)

: Zaone A: Cyclic liquefaction likely depending on size and duration of cyclic loading

A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground

geometry
e e e o e e e Zone B: | e i il R A S
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 00:58:06 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 31 - 185130C036
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C041
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
- . v
X ¥ 3 During =arthq.
1.5+ 1.5+ 1.5
24 2+ 24
2.5 2.5+ 2.5+
34 3 3+
3.5% 3.5+ 3.5+
_—
E 4 4 4
J‘é_ 4.5 4.57 4.5
&
5 51 54
5.5+ 5.5 5.5+
61 6= 6=
6.5 6.5 6.5
74 7+ s |
7.5 7.5+ 7.5+
8 ! 1 O i e : . gl
1.5 2 0 2 4 6 8 10 1 2 3 4 L] 0.2 0.4 0.6 1] 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / "
i i 3
0.5- - &
T L il
@
[ v
£ 5
* =}
g > -
e ] £ 2
° L 2
= i |
© 0,34 - E
g ¥
S ] .
=]
0.24 B
a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:19:52 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 32 - 185130C041
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C043
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
14 14
2 2-
34 3+
4 4
54 51
6- 6
7 7"
B B
,g 9 9
E 10- 10
114 114
: ¢
12 124
134 134
14 14
15+ 15+
16 16-
17 174
18+ 18+
19+ 19+
] 1 i I T4 TLL% kL ¥ I ¥ Ll ¥
1 2 3 4 0 2 4 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
O.U L * % u A i A 1mc s“ﬂl‘malr'?f!lquleﬁfhm l l I_I_ Lol
Liquefaction - / "
i i 3
0.5- - &
T L il
m
[ o
£ 5
* =]
& o - B
= £ 2
o L 2
ir-u' -
© 0,34 - E
g ¥
S ] .
=]
0.24 B
a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:20:34 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 33 - 185130C043
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C046
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: MSF method: Method based
Cone resistance Friction Ratio
1 14
2 2-
3 3
4 4
54 51
6 6=
7 7"
84 B
E 9 9
E 10- 10
11 114
&
12 124
134 134
14 14
154 15+
16~ 16-
17+ 174
18+ 18+
19+ 19+
¥ |l I 1 1 I 1 T4 g% LI T T T T T
1.2 3 4 5 6 7 0 2 4 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
o.u L * % U A i A 1mc s“ﬂl‘malr'?f!lquleﬁfhm l l I_I_ Lol
Liquefaction - / "
1 ]
c
= o
L il
m
[ o
£ 5
"& R =
] [k
“ I 2
o L 2
£ -
B L B
g ¥
=3 -
§ - E
O L
= 0.1 1
- MNormalized friction ratio (%)
i Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:20:55 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 34 - 185130C046
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LIQUEFACTION ANALYSIS REPORT

Input parameters and analysis data

Analysis method: I&B (2008)
Fines correction method: I1&B (2008)

Points to test: Based on Ic value

Earthquake magnitude M,:  6.14
Peak ground acceleration: .23

Cone resistance

Location :
G.W.T. (in-situ): 1.00m Use fill: No Clay like behavior
G.W.T. (earthq.): 1.00m Fill height: /A applied: Sands only
Average results interval: 3 Fill weight: N/A Limit depth applied: No
Ic cut-off value: 2,60 Trans. detect. applied: o Limit depth: N/A
Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Friction Ratio

CRR plot

T 17 Tr‘ll:g:anhq.
2- 2-
3-| 34
4 4-
5 54
6 61
7- 7
8- 84
E 9 9
10— 10
‘E' 114 114
124 12+
13- 134
14+ 14+
154 154
16= 161
17 174
18- 18+
19+ 194
T T T T T y T T
1 2 3 4 0 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M.=7%%, sigma’=1 atm base curve Sllq'lrl‘larf ?f !i".“F!‘.'fﬁm Pqteﬂt:sdl s
- X PP 1,000 .
Liquefaction F / "
0.5 B

Cyclic Stress Ratio* (CSR*)
o e
3 T

o £
[
PO T W T T 1

0.1

No Liquefaction

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

gaometry
L o e S I o B il i i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:21:18 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 35 - 185130C047
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C048
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
- - % T m
! 3 i During sarthg,
2 2- 2
34 3+ 3
4 4 4
549 51 5
6 6 [
7 7 7
B B 8
,g 9 9 9
E 10- 10 10
8 114 11+ 1L
124 124 12
134 13+ 13
14- 14+ 14
15+ 15+ 15
16 16- 16
17 174 17
18- 18- 18
19+ 19+ 19
] I I I T4 T F I B e ¥ I ¥ Ll ¥
1 2 3 4 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / "
i i 3
0.5- - &
T L il
m
] g g
- 5
* =]
R [ E
= £ 2
o a
=
n
© 0,34 - E
g %
= -
;5.. 0.2- o E
O - L
'3 B
0.1 = 0.1 1
. - MNormalized friction ratio (%)
i Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:21:41 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 36 - 185130C048
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LIQUEFACTION ANALYSIS REPORT

Project title :
CPT file : 185130C049

Input parameters and analysis data

Analysis method: I&B (2008)
Fines correction method: I1&B (2008)

Points to test: Based on Ic value

Earthquake magnitude M,:  6.14
Peak ground acceleration: .23

Location
G.W.T. (in-situ): 1.00 m
G.W.T. (earthq.): 1.00 m
Average results interval: 3
Ic cut-off value: 2.60

Unit weight calculation:  Based on SBT

Use fill: No Clay like behavior

Fill height: /A applied: Sands only
Fill weight: N/A Limit depth applied: No

Trans. detect. applied: No Limit depth: N/A

Ko applied: Yes MSF method: Method based

Cone resistance Friction Ratio CRR ‘Plot
1 1 . T
24 24
3 34
4 4=
5 5
6- 6
7- 7"
8 8-
9+ 9
10+ 10—
—~ 11 11—
£ 12+ 12—
‘l‘é. 13 13
& 14+ 14
154 15
16 16—
17 174
18+ 18-
19+ 19
20 20
21+ 21
22+ 224
23 23+
24+ 24+ . :
] I |l I I T4 g% kL T T T T T
1 2 3 4 5 0 2 4 8§ 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction F / "
0.5 -

Cyclic Stress Ratio* (CSR*)
o e
3 T

o £
[
PO T W T T 1

0.1

No Liquefaction

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

gaometry
L o e S I o B st e i il R A S
0 20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:22:05 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 37 - 185130C049
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C050
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 14
2+ 2-
3 34 FH':'RI'
uring 2arthqg.
4+ 4
5 51 b
(= 6 ?
74 7 <
8- 8-
a- 9
10 10
— 11+ 11~
= 12+ 124
134 13
144 14
15+ 154
16+ 16~
174 17
18+ 18+
19+ 19
20+ 20+
21+ 21
22 224
23 (/ 234 ST
24+ 24+
T T T T T 1T T 17" v L L [ R PR
5 10 15 20 0 2 4 6 8 10 1 2 3 4 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1rmc! '} '} '} 1 Ll _l l _I_ Lol
Liquefaction - / {
0.5+ -

e
-IIL
Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
(=1
e

o £
[
PO T W T T 1

Oto'o . *edee

0.1 = 0.1 1
. - MNormalized friction ratio (%)
: Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefaction | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | i il R A S
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:23:22 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 38 - 185130C050
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LIQUEFACTION ANALYSIS REPORT
Project title : Location :
CPT file : 185130C051
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1
2+ 2+
3-| 37 uring earth.
4+ 4-
5 5
6 6
}'4 ?d
81 8
9+ 9 ?
10 10+ <
— 11+ 11—
E 12—
£ 13 13-
14+ 14
15- 15
16 16
174 17
18 18+
19+ 19
20 20
4
21 21 —
22 224 =
23+ 23+
24 24+ : -
s 10 15 20 0 2 4 6 8 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of |Il||llefictl0]'l poten‘hal
U.U L A i A 1,000 l I Lol
Liquefaction -
0.5 -

=
&
1

Cyclic Stress Ratio* (CSR*)
(=1
e

o £
[
PO T W T T 1

Normalized CPT penetration resistance

4 -
0.1 = 0.1 1
. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L e T e e e e e B e il e i sirangih loss unllkely, chadk ejelic sananing
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 23/07/2014, 21:27:10 1
Project file: E:\Ambra_PhD\D tecnica’C Agostino\LPT\CLig_SA_023.clq

Rapporto 39 - 185130C051
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C127
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
15 1.59 1.5
24 2 2
2.5+ 2.5 2.5
39 3 %
3.54 3.5+ 3.5
4 4 4
4.5- 4.5- 4.5
5 51 5
5.54 5.5+ 5.5
6 61 &
6.5 6.5-1 6.5
7 74 7
_—
E 7.5 7.5 7.5
".é_ B 8 8
8.5 8.5 8.5
b 9+
9.5 9.5+
10+ 10+
10,54 10.5+
114 11+
11,54 11.54
124 124
12,5 12,5
13+ 13+
13,54 13.59
14+ 144
14.5-1 14.5- : -
1 I Ll I LB T LN CRLS T L 1 . L] L
0.5 i 15 2 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
O.U L * % U A i A 1mc 1 s“ﬂl‘malr'?f!lquleﬁfhm l l I_I_ Lol
41 Liquefaction - / {
i i 3
0.5- - &
T L il
m
] I =
o B 5
* =]
g > -
e ] £ 2
° L 2
-lr-u' - -
© 0,34 - E
g ¥
S ] .
=]
0.24 B
a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
0 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:27:37 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 40 - 185130C127
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C128
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) GW.T. (earthq.): 1.00m Fill height: NA 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5 0.5 0.5
1J 1= 1 -
During earthyg,
1.5 1.5 1.5+
2+ 24 24
2,54 2.5 2.5+
3 3+ 3
3.5 3.5 3.5+
4 4 4+
4.5 4.5+ 4.5
5 5 5
T 559 5.5+ 5.5 7
& 6- 6 61
& 657 6.5 6.5
7- 7 74
7.5 7.5+ 7.5
8- 8 8
8.5+ 8.5 8.5
9 9 9
9,57 9.5 9,54
10 10+ 10
10,5 10.5+ 10,5+
11J 11— 11+
11,5+ 11.5 11.5+
L] i I LB T LEE NN GRLS L 1 . L] L
1 2 3 4 0 2 4 6 8 10 ] 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction / "

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e st i sirangih loss unllkely, chadk ejelic sananing
20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:27:57 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 41 - 185130C128
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C130
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
;: ;: Junng earthq.
3 34
4 4
5+ 5
6 6
7 74
8- 8
9 9
10- 10+
11+ 11—
12+ 12
= 134 13+
E 144 14+
£ 157 154
16~ 16
= 17 17
18+ 18
19- 19
20+ 20 =
21+ 21
22- 22+
234 23+
24+ 24+
25+ 254
26— 26+
27+ 274
284 28+
29+ 29 :
I T Ll 1 T I T ¥ 1 ¥
2 4 6 8 10 12 0 2 4 6 B 10 1 2 4 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

No Liquefaction

Normalized CPT penetration resistance

01 1

MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground

gaometry
L o e S I o B st i il R A S
20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:28:42 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 42 - 185130C130
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C131
Iﬂpﬂt parameurs and amlpis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.54 0.5+ I
1- 1- z
1.5 1.5
2+ 2+
2.54 2.5
34 3
3.5 3.5
4 4
4.5- 4.5+
5+ 5+
5.5 5.54 L
6 61
6.5~ 6.5+
E 7 7
£ 7.5+ 7.5
LR 8
8 8.5~ 8.5
9 9
9.5 9.5+
10~ 10
10.5- 10.5-
11~ 11
11.5- 11.5-
124 12-
12.54 12,54
13- 134
13.5- 13.5-
144 14
14,5+ 14.5- : o
L] I |l LB T LB CRLSE L 1 . L] L
1 2 3 0 2 4 6 8 10 1 2 4 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e st i sirangih loss unllkely, chadk ejelic sananing
20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:31:15 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 43 - 185130C131
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C132
Iﬂpﬂt parameurs and amlpis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
0.5+ 0.5 0.5 0.5 ~ ——
2 2 L AR —
1.5 1.5 1.5 1.5
2+ 2+ 2 2+
2.5 2.5 2.5 2.5
3+ 34 3 34
3.5 3.5 3.5 3.5
4 4 4 4-
4.5+ 4.5+ 4.5 4.5
5+ 5+ 5 5+
5.5+ 5.5 5.5 5.5
6 61 6 6
6.5+ 6.5+ 6.5 6.5
£ 7 7 7 74
£ 7.5+ 7.5 7.5 7.5
8 8- 8- 3 g
8.5~ 8.5 8.5 8.5
9 9 9 9+
9,54 9,54 9.5 9,54
10~ 10 10 10+
10.5- 10.5- 10.5 10,5 10.5
11~ 11 11 11+
11.5- 11.5- 11.5 11,5+ 11.5
124 12- 12 124
12.5- 12.5- 12.5 12.5+ 12.5
13- 134 13 134
13.5- 13.5- 13.5 13.5+] 13.5
144 14+ 14 14+
14.5+ 14.5 14.5 14,5+ 14.5
] ] I ] LI DL AN BERLENN OGN L) T v T L
1 2 3 4 0 2 4 6 8 10 1 2 3 4 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction / "

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | and post strength loss unlikely, check eyclic softening
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:33:28 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA ino\LPT\CLig_SA_023.clq

Rapporto 44 - 185130C132
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C133
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5+ 0.5+ —-
1 1 -
1.54 1.54 During earthg.
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5 5.5
6 6+
6.5 6.5
E 74 7
"-é_ 7.5 7.5
LR 81
8 8.5 8.5
9 9
9.54 9.5+
10 10+
10,5+ 10.54
114 114
11.5- 11.54
124 124
12.54 12,54
13 13
13.5+ 13.54
144 14+
14.5-1 14.5- : '
|l I 1 I LB TG LR DL S L L 1 . L] L
1 15 2 25 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
i i 3
0.5- - &
' L il
m
] I =
o B 5
* =]
R [ E
= £ 2
° L 2
= i |
© 0,34 - E
g ¥
2 1 2
=]
0.24 B
a 2
i’ L R B
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:34:38 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT
Project title : Location :
CPT file : 185130C134
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot
0.5 0.5 0.5 0.5 |
1- 1- 1 T
1.54 1.54 1.5 1,54
2+ 24 2 24
2,54 2.5 2.5 2,5+
3 3 3 3
3.5 3.5 3.5 3.5+
4 4- 4 4
4.5 4.5+ 4.5 4,54
5 5 5 5
5.5+ 5.5 5.5 5.5
6= 6 6 61
= G5 6.5 6.5 6.5
E 7 7 7 71 F
& 7. 5— 7.5 7.5 7.5
8- 8 8-
8 8. s- 8.5 8.5 8.5
9= 9- 9 9+
9,54 9.5 9.5 9.54
10+ 10— 10 10+
10,54 10.54 10.5 10.5+
11 11— 11 11
11.5- 11.54 11.5 11.5+
12+ 12+ 12 12+
12,54 12.59 12.5 12.54
13 13- 13 13+
13.54 13.54 13.5 13.5+
14 14 14 14+
14.54 14.5 14.5 14.5+
1 I 1 1 LB T LR CRLS L L 1 . L] L
1 2 3 4 5§ 0 2 4 6 8 10 1 2 3 4 ] 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01

1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B! | and post strength Ioss unlikely, check eyelie softening
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 23/07/2014, 21:35:16 1
Project file: E:\Ambra_PhD\D tecnica\CPT ! Agostino\LPT\CLig_SA_023.clq

Rapporto 46 - 185130C134
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C135
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1
2+ 2+
3 3 During earthyg.
4= 4-
5+ 5
6 6
74 7
8 8
E 94 99 9
10+ 10— 5
g b
& 117 11
12 124 -
13+ 13
14+ 14—
15 15+
16 16—
17 174
18+ 18-
19+ 19—
T T T T T T ™1 v I T rrr T T T T T T
1 2 3 4 5 6 0 2 4 6 8 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1rmcl '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / {

0.5

=
&
1

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
o
3

o £
[
PO T W T T 1

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

0.1

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B! | jon and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:35:33 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 47 - 185130C135
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C136
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
1 1- I
2_{ 2 During earthg.
3 3
4 4=
5 5+
6 6=
7 79
8- 8-
9 9
10+ 10—
11 r 11
12+ 12
E 13- 134
E 14 14—
15 15
& 16 16+
17- 17
184 18- e eraa——
19+ 19—
20+ 20
21 21~
22+ 221
23 23+
24 24
25+ 25
26+ 26—
274 271
28+ 28~
1 ] 1 Ll I LENS NN DSENN FRRLEW A ¥ T ¥ 1 ¥
5 10 15 20 25 0 2 4 6 8 10 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
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol

Cyclic Stress Ratio* (CSR*)

Liquefaction

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e st i sirangih loss unllkely, chadk ejelic sananing
20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 21:35:55 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 48 - 185130C136
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 185130C137

Input parameters and analysis data

Analysis method: 188 (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior

Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot

1 1 1 1+
2 2 2 24 =
:_ :_ i ;_ During earthy.
5 5 5 5-
6- 64 6 6
7 7- 7 7
8 8- 8 =
9 9+ 9 9
10- 10+ 10
11- 11+ 114 L
12+ 12+ 12
o~ 137 13- 134
E 14- 14 14
g 15 15+ 15
8 161 16 161
17- 17+ 17+
18- 18+ 18
19- 19+ 19
20~ 20 204
21+ 21 214
22+ 2 22+
23 23 234
24+ 24 24
25+ 254 254
26- 26 26
27 274 274
] ] ] |—=
29 20 294 1
T Ll ] Ll LENS NN DN FERLESN S ¥ T ¥ Ll ¥
5 10 15 20 0 2 4 6 8 10 1 b 3 i 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1rmc '} '} '} 1 Ll 3 l l .l. Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

No Liquefaction

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

gaometry
L o e S I o B il i i siregily s el Checicopc sonsnkng
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:09:26 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 49 - 185130C137
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C138A
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1- 1- 14—\ ~
Al - - During earthag.
3 3 3+
4= 4 4=
5+ 5= L
6 61 6+
74 7 7
8- 8- 8-
9 9 9
10+ 10 10+
11- 11- 11+
124 12 124
£ 137 13+ 13-
= 14+ 144 14
£ 15- 154 15+
& 16 16+ 161
17- 17 174
18- 18- 18-
19+ 19+ 194
20- 20- e —
21+ 21 214
22- 22+ 224
234 23 234
24~ 24 U _ E
25+ 25+ 25+
26— 264 26
27- 27 274
28 28+ 28+
L) T | ] Ll T Ll LENS NN LN FERLESW S T ¥ T ¥ 1 ¥
246 8101214 0 2 4 6 B 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
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction / "

Cyclic Stress Ratio* (CSR*)

No Liquefaction

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

gaometry
L o e S I o B il i i siregily s el Checicopc sonsnkng
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:14:15 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 50 - 185130C138A
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C138B
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot
i 1
;:l / ;: ; ;_ During earthq.
34 34 3 3
4 4+ 4 4
5 5 5 5+
- 6 3 61
7 71 7 74
8 8- 8 8
9+ 9 9 9
10+ 10— 10+
11 11 11
12+ 12— 124
— 13- 13- 13+
E 14- 14 14
E 157 15+ 15+
16+ 16— 16+
= 174 17+ 174
18+ 18- 18+
19+ 19— 19+ —
20 20 20 E_
21 21 214
22+ 224 22+
23- 23 234
24 24 24
25+ 254 25+
26— 26 26+
274 271 274
28+ 28+ 28+
29+ 29+ 29+
] Ll 1 1 U I T4 T, E e I ¥ Ll ¥
2 4 6 8 1012 0 2 4 6 8 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol

Cyclic Stress Ratio* (CSR*)

Liquefaction

No Liquefaction

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

gaometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | jon and post strength loss unlikely, check eyclic softening
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:14:54 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 51 - 185130C138B
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C139
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
14 14 ==
2+ 2+ =
34 3+ -
pl 4- During earthq.
5 5+
6 6
7 7
8- 8-
9 9
10+ 10—
114 11
12+ 12+
13- 13-
E 14+ 14—
15 15—
16= 16
8 17+ 17
18- 18-
19+ 19+
20+ 20—
21- 21+
22+ 221
24 241 E
254 254
26 26—
27+ 27
28 28
29+ 29+ :
¥ 1 I I I U I I ¥ Ll ¥
2 4 6 8 1012 14 0 2 4 6 8 10 1 2 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
1/2_ g, ¥ - - N
o ) M,.=7"2, sigma =1 atm base curve o - Sllq'lrl‘larf ?f !"‘.“Ff‘.'fhm qull T
Liquefaction / "

Cyclic Stress Ratio* (CSR*)

No Liquefaction

Normalized CPT penetration resistance

01 1

MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground

gaometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | and post strength loss unlikely, check eyclic softening
20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:15:21 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 52 - 185130C139
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 185130C140A

Input parameters and analysis data

Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior

Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot

1 14
24 2
- 3 —_—
4= 4 ! H
541 51
6 6 ‘ !
7 74
8- 8 q b=
9 9 B
10+ 10+
11+ 11~
12+ 12+
-~ 137 134
E 141 14+
159 15
16 167
17 1749
18 18-
19 19+
20_
214 2]
224 22
23+ 23+
24 244 .
254 254 E
26+ 264
274 279
28+ 284
299
| Ll L 1 =k P W R E e T I ¥ Ll ¥
5 10 15 20 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll _l l _I_ Lol
41 Liquefaction - / {
] [ 3
0.5- - &
T L ]
@
] I =
o B 5
* =]
g > -
e ] £ 2
5 - -2
=4 i L
© 0,34 - E
g ¥
o 4 L
S 0.1 = E
o ! L
] ., g
0.1 e o @ "me N . B o4 ¥
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefaction | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L e T e e e e e B e il e i sirangih loss unllkely, chadk ejelic sananing
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:16:12 1

Project file: E:\Ambra_PhD\D

tecnica\Cl

Agostino\LPT\CLiq_SA_023.clq

Rapporto 53 - 185130C140A
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C140B
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
1 1 1 1
2+ 24 2 2+
d = 3 ? }
4 4- 4 - d
5 5+ 5 54 4
6= 6- 6 6
7 7- 7 7 ?
8- 8- 8 8-
£ 9 9 9 9
£ 10+ 10— 10 10
& 11 11 11 11+
12+ 12+ 12 12+
13 13- 13 13-
14 14— 14 14
15+ 15— 15 154
16 16— 16 16
17+ 17— 17 17+
18+ 18- 18 18+
19+ 19— 19 19+
| S A N S | LI L R I B T  — T T
2 4 6 8 10 12 0 2 4 6 8 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
o . M. =72, sigma'=1 atm base curve o - s“q,m,r, ?f !i"."'?!‘.'fﬁo"_ Pqteﬂt?dl ey

Liquefaction

0.5

Cyclic Stress Ratio* (CSR*)
o e
3 T

o £
[
PO T W T T 1

0.1

No Liquefaction

Normalized CPT penetration resistance

01 1

MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground

gaometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:16:40 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 54 - 185130C140B
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LIQUEFACTION ANALYSIS REPORT

0.6 . et 1,000
Liquefaction

Project title : Location :
CPT file : 185130C140C
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
1+ 1 1 1+ 1
2+ 2+ 2 2+ 2
3- 34 3 3 — 3
4 4 4 4 4
5 5-1 5 51 5
6 6 6 6+ 6
7 7 7 7 7
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =72 sigma'=1 atm base curve ; Sllq'lrl‘larf ?f !i".“F!‘.'fﬁm Pqteﬂt:sdl s

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:17:08 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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Project title : Location :
CPT file : 185130C140D
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
19 1 1 14
2 2 2 2+
- ] 2 v
3 3 3 = During earthe.
4+ 4 4 4
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2 4 6 8 10 12 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
L Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | st il R A S
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:17:33 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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Project title : Location :
CPT file : 185130C141A
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 1.00 m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
1 h 4
;:‘/ ;: During earthq.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of |Il||llefictl0]'l poten‘hal
O.U L A i A 1rmc! I_lIllI‘
41 Liquefaction
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Cyclic Stress Ratio* (CSR*)
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No Liquefaction

Normalized CPT penetration resistance

01

1
MNormalized friction ratio (%)

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

geometry
L e T e e e e e B e il i sirangih loss unllkely, chadk ejelic sananing
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 23/07/2014, 22:26:55 1
Project file: E:\Ambra_PhD\D tecnica\CPT ! Agostino\LPT\CLig_SA_023.clq
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Project title : Location :
CPT file : 185130C141B
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
o = | 4
1-1 1 % l During earthe.
2 2 2 2+
39 34 3 34 i
4 4 4 4 —
51 51 5 5+ I
6= 6= (] 6= -
7 7= 7 74 .
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246 810121416 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1rmc! '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / {
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0.1 = 0.1 1
. - MNormalized friction ratio (%)
: Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:27:19 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C141C
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
a5 1 | D unngveaﬂhq.
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5 10 15 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =72 sigma'=1 atm base curve Summary of quuehction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
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0.1 = 0.1 1
. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:27:42 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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0.6 . et 1,000
Liquefaction

Project title : Location :
CPT file : 185130C142
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
1 1+ 1
24 2 2
M Ly During earthg, 3
4= 4 4
54 5+ 5
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qt (MPa) Rf (%) CRR & CSR Factor of safety
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Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
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= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

0.1

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B! | and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:28:10 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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Project title : Location :
CPT file : 185130C143A
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: I&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
T A B T e ML N ey e w Zone B 1 Wt ot strength loss uniikely, check cyeiic soflening
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:28:31 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPT\CLig_SA_023.clq
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Project title : Location :
CPT file : 185130C143B
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1 1 1
2+ 24 2 2+
Cy 3 3 3 D un'ngvedflhq.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
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Normalized CPT penetration resistance
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- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

0.1

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:28:56 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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Project title : Location :
CPT file : 185130C144
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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5 5
- 6
7 71
B 8
9+ 9
10+ 10—
11 11 1
12+ 12—
—~ 13- 13-
E 144 14
15 15+
16+ 16—
= 174 17+
18+ 18-
19+ 19—
20 20
21 21
22 224
23 23
24 24—
25+ 254
26+ 26
27 27
28 284
29+ 29+ :
|l L} LI LI | 1 T4 Tl E e I ¥ Ll ¥
246810121416 0 2 4 6 8 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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No Liquefaction

Normalized CPT penetration resistance

01 1

MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground

gaometry
L o e S I o B st i il R A S
20 40 60 B0 100 120 140 160 180 200  zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:29:20 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 63 - 185130C144

88



| GeolLogismiki

CEOLOCISMI “" . Geotechnical Engineers
SLOGISHIR <)

Merarhias 56
n IT: W http:/fwww.geologismiki.gr

LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C145A
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
3 1 1 h 4
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety

M,,=7%, sigma’=1 atm base curve

Liquefaction

Cyclic Stress Ratio* (CSR*)
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Summary of Iil‘uefaction potential
1,000 '} '} '} 1 Ll 3 : l l .

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e st i sirangih loss unllkely, chadk ejelic sananing
20 40 60 B8O 100 120 140 160 200 zgne ¢ Cyclic liquefaction and sirength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:29:42 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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Project title : Location :
CPT file : 185130C145B
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
oy a5 % L I LJIIr‘IlIl_]vedl‘lhq.
2+ 24 2 2+
3 34 3 3
4 4- 4 4
5 5+ 5 5+
6= 6- 6 6
7 7- 7 7
8- 8 8-
9 9 9
10— 10 10
11 11 11+
12+ 12 12+
13- 13 13-
14— 14 14
15— 15 154
16— 16 16
17— 17 17+
18- 18 18+
19— 19 19+
— . - —
0 2 4 6 8 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =72 sigma'=1 atm base curve ; Sllq'lrl‘larf ?f !i".“F!‘.'fﬁm Pqteﬂt:sdl s

(=]
EN
1

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
o o
N 3

0.6 L e o 1,000
41 Liquefaction - .
0.5+ - I : A |
: . * :
] . g =
0.1 B 0.1 1
. - MNormalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B! | jon and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:30:10 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C145C
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
i | v
3 3 ! g O T
2+ 2+ 2 2+
3+ 3 3 3
4 4 4 4
5 5-1 5 51 ¢
6 6 6 6+
7 7 7 7
8- 8- 8 8-
£ 9 9 9 9+
E 10- 10+ 10 104
& 11 11 114 11+
12- 124 12 12+
13- 134 13 13-
14+ 14+ 14 14+
15- 15+ 15+ 15+
16- 16— 16 16+
174 17 17 17+
18- 18 18 18-
19+ 19~ 19 19+
1 T I Ll =1 v T e T T T T T
2 4 & B 0 2 4 6 B 10 1 2 3 4 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
o.u L * % U A i A 1mc 1 s“ﬂl‘malr'?f!lquleﬁfhm l l I_I_ Lol
Liquefaction - / {

0.5

e
-IIL
Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
o
3

o £
[
PO T W T T 1

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

0.1

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B! | and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:30:37 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 66 - 185130C145C
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C155
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
0.5 0.5 0.5-T
1 1 1
1.5+ 1.5+ 1.5
24 241 2
2.5+ 2.5 - 2.5
3 3 3
3.5 3.5+ During earthq, 35
4 4- 4
4.5+ 4.5+ 4.5
54 51 5
5.5 5.5 5.5
6 6+ 6
6.5+ 6.5 6.5
E 7 7 7
J‘é. 7.5 7.5 7.5
8 8 8
8 8.5 8.5 8.5
9 9 9
9.54 9.5+ 9.5
10+ 10+ 10
10,5+ 10.54 10.5
114 114 11
11.5- 11.54 11.5
124 124 12
12,54 12.5+ 12.5
13- 134 13
13.5+ 13.54 13.5
144 14+ 14
14,5+ 14.54 ) — 14.5
|l i I LS TG O FHL S L L 1 . L] L
1 2 3 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
i i 3
0.5- - &
T L il
m
] I =
o B 5
* =]
R [ E
= £ 2
o -2
-lr-u' - -
© 0,34 - E
g ¥
S ] .
=]
0.2 B
a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:31:00 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA Ino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C156
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.54 0.5 |
] 1 During earthg.
1.54 1.54 o
2+ 24
2,5+ 2.5
34 3
3.5 3.5
4 4-
4,54 4.5+
5 5
5.5+ 5.5
6= 6
6.5 6.5
E 7 7
J‘é. 7.5 7.5
LR 8
8 8.5 8.5
9= 9-
9,5+ 9.5
10+ 10—
10.5- 10.54
11 11—
11.5- 11.54
12+ 12+
12.54 12,54
13 13-
13.54 13.54
14 14+
14.54 14.5 : '
|l I 1 LI T REELCR FHUS L 1 . L] L
1 2 3 0 2 4 6 8 10 1 2 4 ] 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction / "

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e st i sirangih loss unllkely, chadk ejelic sananing
20 40 60 B0 100 120 140 160 180 200  zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:31:18 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C157
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5 0.5+ 0,59
il _ 5 v
: % = Durng eartha.
1.5+ 1.5 1.5+
2 2+ 2+
2,51 2.5 2.5+
3-| 3 31
3.5 3.5 3.5+
4~ 4 4
4.5 4.5 4,54
E 5 5 5
g 5.5 5.5 5.5+
g 6 6 61
6.5 6.5 6.5
7- 71 74
7.5 7.5 7.54
8- 8- 8-
8,5 8.5 8,54
9 9 9
9,54 9.5 9,5+
10+ 10+ 10+
10.5- 10.54 10,5+
Ll |l I ] oAy e g L 1 . L] L
1 2 3 4 0 2 4 6 8 10 ] 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol

Liquefaction

0.5

Cyclic Stress Ratio* (CSR*)
o e
3 T

o £
[
PO T W T T 1

0.1

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:32:14 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 69 - 185130C157
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C158
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5 0.5+
1-/ 1 During earthg.
1.5 1.5 %
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
6 6+
6.5+ 6.5
E 7 7
"-é_ 7.5 7.5
8- 8-
3 8.5+ 8.5
9 9+
9.5+ 9.5+
10 10
10.5- 10.5-
11 11
11.5- 11.5-
124 124
12,5+ 12.5-
13 13
13.5- 13.5-
14+ 14
14.5-1 14.5- : '
I I I LB T TR BN GRLSE L L 1 . L] L
1 2 3 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
i i 3
0.5- -0
' L il
m
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* =]
R [ E
= £ 2
° L 2
= i |
© 0,34 - E
g ¥
2 1 2
=]
0.24 B
S %] = 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:32:33 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C159
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5 0.5+ —-
1 1 -
1.54 1.54 During earthg.
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
6 6+
6.5+ 6.5
E 7 7
"-é_ 7.5 7.5
8- 8-
3 8.5+ 8.5
9 9+
9.5+ 9.5+
10+ 10
10.5- 10.5-
11 11
11.5- 11.5-
124 124
12,5+ 12.5-
13 13
13.5- 13.5-
14+ 14
14.5-1 14.5- : '
r I 1 oAy g L 1 . L] L
1 2 3 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
i i 3
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° L 2
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g ¥
2 1 2
=]
0.24 B
S %] = 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:33:05 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C160
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: 188 (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5 f 0.5
] 1 During earthg.
1.5+ 1.5 %
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
6 6+
6.5+ 6.5
E 7 7
"-é_ 7.5 7.5
8- 8-
8 8.5 8.5
9 9
9.54 9.5+
10 10+
10,5+ 10.54
114 114
11.5- 11.54
124 124
12.54 12,54
13 13
13.5+ 13.54
14 14+
14.5-1 14.5- : '
I Ll i LI T RN GRLSE L 1 . L] L
1 1.5 2 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
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g ¥
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0.24 B
a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:33:24 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C161
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: 188 (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.54 0.5+
1 1 -
1.54 1.54 During earthg.
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
6 6+
6.5+ 6.5
E 7 7
"-é_ 7.5 7.5
8- 8-
8 8.5 8.5
9 9
9.54 9.5+
10 10+
10,5+ 10.54
114 114
11.5- 11.54
124 124
12.54 12,54
13 13
13.5+ 13.54
14 14+
14.5-1 14.5- : '
L] Ll ] LB T [N GRL SR L L 1 . L] L
i 1.5 2 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
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0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:33:56 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C162
Iﬂpﬂt parameurs and amlpis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.54 0.5+ I
1- 1- b
1.5- 1.5+ -
2+ 2+
2.54 2.5
34 3
3.5 3.5
4 4
4.5+ 4.5+
5+ 5+
5.5 5.5+
6 61
6.5+ 6.5+
E 7 7
£ 7.5+ 7.5
LR 8
8 8.5~ 8.5
9 9
9.5 9.5+
10~ 10
10.5- 10.5-
11~ 11
11.5- 11.5-
124 12-
12.54 12,54
13- 134
13.5- 13.5-
144 14
14,5+ 14.5- : o
L] Ll Ll LI T LIRS ML S L L 1 . L] L
1 15 2 0 2 4 6 8 10 1 2 3 4 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction / "

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L e e e e e e Zone B: Lig and post strength loss unlikely, check eyclic softening
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment ngtware - Report created on: 23/07/2014, 22:34:36

Project file: E:\Ambra_PhD\D

tecnical\Cl

\LPI\CLig_SA_023.clg
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C163
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5+ 0.5 0.5 I =
1;: 1;: 1‘;_ During eartha.
2 2]
2.5 2.5+
3 3
3.5+ 3.59
4 4
4.5- 4.5 4,5+
5 51 5+
5.5 5.5+ 5.5
6+ 61 6+
_. 657 6.5 6.5
E 7 74 74
= 7.5- 7.5+ 7.5+
£ 8 8 8
8.5 8.5 8.5+
9- o 9
9,54 9,54 9.5
10+ 10 10+
10.5+ 10.54 10,5+
11 11 11
11,5+ 11.54 11,5+
124 124 124
12,5 12,5 12,5
134 13 134
13.5+ 13.5- 13,5+
14+ 14 14
14.5- 14,54 14,5+
- | T T T 15471 1T 15 L TR Eo e Lo TR
5. 2 3 4 0 2 4 6 8 10 0 0.2 04 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e st i sirangih loss unllkely, chadk ejelic sananing
20 40 60 B0 100 120 140 160 180 200  zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:34:55 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C164
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5+ 0.5+ —-
1 1 -
1.54 1.54 During earthg.
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
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6 6+
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"-é_ 7.5 7.5
8- 8-
8 8.5+ 8.5
9 9
9.5+ 9.5+
10+ 10+
10,5+ 10.54
114 114
11.5- 11.54
124 124
12.54 12,54
13 13
13.5+ 13.54
144 14+
14.5-1 14.5- : '
r I |l L] LB TR RPN GRLS L L 1 . L] L
1 15 2 25 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
0.6 i I i i 1,000 1 R | Pl — I |
41 Liquefaction - / "
i i 3
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' L il
m
] I =
o B 5
* =]
R [ E
e ] £ 2
° L 2
= i |
© 0,34 - E
g ¥
S ] .
=]
0.24 B
a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:35:13 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 76 - 185130C164

101



] GeoLogismiki
Ein-nnuomnul i ‘_ Geotechnical Engineers
LULIRDIIINE \'Co/"  Merarhias 56
Getechnicsl foltusie]

n IT: W http:/fwww.geologismiki.gr

LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C165
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: 188 (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5 0.5 I
] 1 During earthg.
1.5+ 1.5 %
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
6 6+
6.5+ 6.5
E 7 7
"-é_ 7.5 7.5
8- 8-
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9 9
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10 10+
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5 8 2 3 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
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0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:35:31 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C166
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5+ 0.5+
1 1 -
1.54 1.54 During earthg.
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
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6.5+ 6.5
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I I I LI T LA GRLS L 1 . L] L
1 15 2 2.5 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
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. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:36:19 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C167
Input parameters and analysis data
Analysis method: I&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) 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: .23 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5+ 0.5 |
] 1 During earthg.
1.5+ 1.5 -
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2.5+ 2.5
34 3
3.5 3.5
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5 8 2 3 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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41 Liquefaction - / "
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. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zine B Liitdion s PR etk e T iy e el snwnnis

20 40 60 80 100 120 140 160 180 200
qclN,cs

Zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/0
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C168
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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14 14+ 14 144
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I 1 I LB T R BN CRLS L 1 . L] L
5 8 2 3 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
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. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
Clig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:41:05 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA Ino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 185130C169

Input parameters and analysis data

Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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- L Zaone A: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | i il R A S
40 80 100 120 140 160 180 200  zgne C: Cyclic liquefaction and strength foss possible depending on soll plasticity,
qclN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:41:28 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA Ino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 185130C170

Input parameters and analysis data

Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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10,5+ 10.54 10.5 10,5+ 10.5
11+ 114 11 114
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
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qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:41:45 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA ino\LPT\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 185130C171

Input parameters and analysis data

Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior

Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot

0.54 0.5+ 0.5 0.5+ [r— "!‘_
] 1 L L I Durint:mh
1.5 1.5+ 1.5 1,54 g
24 241 2 24
2.5+ 2.5 2.5 2.5+
3 3 3 34
3.5 3.5 3.5 3.5
4 4- 4 4
4.5+ 4.5+ 4.5 4.5
54 51 5 5
5.5+ 5.5 5.5 5.5
6 6+ [ 67
— 6.5 6.5 6.5 6.5
E 7 7 7 7
"-é_ 7.5 7.5 7.5 7.5
8 8 8- 8 8-
8.5+ 8.5 8.5 8.5
9 9 9 9=
9.5 9.5 9.5 9.5
10+ 10+ 10 10+
10,5+ 10.54 10.5 10,5+ 10.5
114 114 11 114
11.5- 11.54 11.5 11.5- 11.5
124 124 12 124
12,54 12.5+ 12.5 12,54 12.5
13 13 13 134
13.5+ 13.54 13.5 13,5+ 13.5
144 14+ 14 144
14,5+ 14.5- 14.5 145+ 14.5
T T T T T rrr>y T T T T T
1 2 3 4 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
i i 3
0.5- - &
' . ]
m
. i o
= ] I 5
* 1 i =
& o -
= £ 2
° L 2
£ - -
m
§ 0.34 - E
S ] .
ERFR - 2
O 4 L
- * L
0.1 = 0.1 1
. - MNormalized friction ratio (%)
- L Zaone A: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | i il R A S
20 40 80 100 120 140 160 180 200  zgne C: Cyclic liquefaction and strength foss possible depending on soll plasticity,
qclN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:42:23 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA Ino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C172
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: 188 (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5 0.5 I
1- 1- o
1.5+ 1.5
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
6 6+
6.5+ 6.5
E 7 7
"-é_ 7.5 7.5
8- 8-
8 8.5+ 8.5
9 9
9.54 9.5+
10 10+
10,5+ 10.54
114 114
11.5- 11.54
124 124
12.54 12,54
13 13
13.5+ 13.54
14 14+
14.5-1 14.5- : -
T T L LA BB L T T T T
1 2 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
o.u L * % U A i A 1mc 1 s“ﬂl‘malr'?f!lquleﬁfhm l l I_I_ Lol
1 Liquefaction - / ;
i [ 3
0.5- - &
' L il
m
] I =
o B 5
* =]
R [ E
e ] £ 2
o -2
-lr-u' - -
© 0,34 - E
g ¥
S ] .
=]
0.2 B
a 2
> L
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:42:54 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C173
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: 188 (2008) 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: .23 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.54 0.5+ >
1 1 -
1.54 1.54 During earthg.
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
6 6+
6.5+ 6.5
E 7 7
"-é_ 7.5+ 7.5
8- 8-
8 8.5 8.5
9 9
9.54 9.5+
10 10+
10,5+ 10.54
114 114
11.5- 11.54
124 124
12.54 12,54
13 13
13.5+ 13.54
14 14+
14.5-1 14.5- : '
Ll I LB TG L CRL S L L 1 . L] L
1 2 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
] [ 3
0.5- -0
' L il
@
] I =
P B &
* =1
g > -
e ] £ 2
5 - -2
= i !
© 0,34 - E
g ¥
S ] .
=]
0.24 B
S %] = 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
ClLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:43:11 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C174
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.54 0.5 |
] 1 During earthg.
1.54 1.54 o
2+ 24
2.5+ 2.5
34 3
3.5 3.5
4 4-
4,54 4.5+
5 5
5.5+ 5.5
6= 6
6.5 6.5
E 74 7
ﬁ. 7.5 7.5
LR 8
8 8.5 8.5
9= 9- ?
9,5+ 9.5
10— 10—
10,54 10.54
11 11—
11.5- 11.54
12+ 12+
12.54 12,54
13 13-
13.54 13.54
14 14+
14.54 14.5 :
I |l |l 1 LI T LN CRLSE RO L 1 . L] L
1 2 3 4 0 2 4 6 8 10 1 2 3 4 ] 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1rmc! '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction / {

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e st i i sirangih loss unllkely, chadk ejelic sananing
20 40 60 B0 100 120 140 160 180 200  zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:43:29 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C175
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5+ 0.5+ —-
1 1 -
1.54 1.54 During earthg.
2 2
2.5+ 2.5
34 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
6 6+
6.5+ 6.5
E 7 7
"-é_ 7.5 7.5
8- 8-
8 8.5 8.5
9 9
9.54 9.5+
10 10+
10,5+ 10.54
114 114
11.5- 11.54
124 124
12.54 12,54
13 13
13.5+ 13.54
144 14+
14.5-1 14.5- : '
L] ] I I LB TG R FELS L L 1 . L] L
I 1.5 2 25 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
i i 3
0.5- - &
T L il
m
] I =
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* =]
R [ E
e ] £ 2
o -2
-lr-u' - -
© 0,34 - E
g ¥
S ] .
=]
0.24 B
a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:44:01 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C176
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  J&B (2008) G.W.T. (earthq.): 1.00 m Fill height: /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: ¢ 14 It cut-off value; 2,60 Trans. detect. applied: o Limit depth; N/A
Peak ground acceleration: 0,23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
0.5+ 0.5+ 0.5 [
1 1+ 1 :
1.5+ 1.54 1.54 During earthy,
29 21 249
2.5+ 2.5 2.5
3 34 34
3.54 3.5 3.5+
4 - -
4.54 4.5 4.5
5 51 5
5.5 5.5+ 5.5+
61 61 6+
. 6.5 6.5+ 6.5
E 7 7 74
"é 7.5+ 7.5+ 7.5+
L 8- 84
8 8.5 8.5 8.5
9 94 9-
9.5 5.5 9.5
10 10+ 10+
10.5 10.54 10.549
11 114 114
11.5-] 11.54 11.54
124 129 124
12.54 12.57 12.5+
139 134 134
13.57 13.57 13.5+
14+ 14 14+
14.54 14,57 14.5- :
T T T LI BN SEL N (L T T T
1 2 3 0 2 4 6 B8 10 1 2 3 4 0.2 0.4 0.6 0 0.5 1 15 2
qt (MPa) RF (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =7'/%, sigma’=1 atm base curve Summary of liquefaction potential
0’6 L i i i I.UCC L 1 1 1 1l 1 1 L1 b 111l
1 Liguefaction F \
] L g
s
0.54 - _ﬁ
' r 1004
4 F [l
g *" -
S - - c
5 L 3
= 2 L
'-'t; 0.34 - E
g o b=
§ EoB
S ] -
& r2
0.1+ = 0.1 1
] r Normalized friction ratio (%)
- L Zone A, Cyclic liquefaction likely depending on size and duration of cychc Ioading
d MNo quugfactbn L Zone A, Cychie liguefaction and strength loss likely depending on loading and ground
L S i I R D etk TR 1% B 7 T DT D Zone B! Liquefaction and post-earihquake strenglh loss unkikely, check cyclic softening
0 20 40 60 80 100 120 140 160 180 200 Zone C: Cyciic liquefaction and strength loss possible depending on soil plasticity,
qciN,cs strain to peak strength and ground geometry
Clig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 31/07/2014, 21:37:11 1
Project file: E:\Ambra_PhD\D nica\CPT_: g \LPT\CLig_SA_023.clg
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C177
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: 188 (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5 0.5 I
] 1 During earthg.
1.5+ 1.5 %
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
6 6+
6.5+ 6.5
E 7 7
"-é_ 7.5 7.5
8- 8-
8 8.5+ 8.5
9 9
9.5+ 9.5+
10 10+
10,5+ 10.54
114 114
11.5- 11.54
124 124
12.54 12,54
13 13
13.5+ 13.54
14 14+
14.5-1 14.5- : '
rTr1T ool v s T T T T T
0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - "
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0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 23/07/2014, 22:44:41 1
Project file: E:\Ambra_PhD\D stecnica\CPT _ Agostino\LPT\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C178
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5+ 0.5+
1 1 -
1.54 1.54 During earthg.
2 2
2.5+ 2.5
3+ 3
3.5 3.5
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
6 6+
6.5+ 6.5
E 7 7
"-é_ 7.5 7.5
8- 8-
8 8.5 8.5
9 9
9.54 9.5+
10+ 10+
10,5+ 10.54
114 114
11.5- 11.54
124 124
12.54 12,54
13 13
13.5- 13.5-
14+ 14
14.5-1 14.5- : '
|l i I LS TG O FHL S L L 1 . L] L
1 2 3 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
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. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
ClLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:45:00 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C179
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
| v
1 1 1
154 1.5+ 1.5 During earthaq,
2- 24 24
254 2.5 2.5
3+ 3+ 34 1
3.5 3.5+ 3.5
4 4- 4
4.5- 4.5 4.5
5 51 54
5.5+ 5.5 5.5+
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6.5+ 6.5+ 6.5
T 7- 7 7
E 7.5+ 7.54 7.5
84 849 84
& g5 8.57 8.5
U 9+ 979
9.5+ 9.5+ 9.5
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10,55 10.59 10,54
11 11+ 11
11.54 11.59 11.5-
124 12+ 124
12,54 12.54 12.54
134 134 134
13.54 13.54 13,5+
144 14+ 144
14.5-1 14.5- : ' 14,5+
r I I L] I LB T LR GRL S L 1 . L] L
1 2 3 4 5 & 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
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0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:45:20 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA Ino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C180
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5+ 0.5+ —-
1 1 -
1.54 1.54 During earthg.
2 2
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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0.24 B
a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
Clig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:45:37 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C192
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: 188 (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
<] 1
: ;_ During earthy.
3 34
4 4-
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
0.6 i ” 3 i i n 1,000 s“‘?mar’ ?f !“'l“re!aﬁhm L L I_l_ Lt 4 i)
41 Liquefaction / "
0.5

Cyclic Stress Ratio* (CSR*)
o
3

B A g0

No Liquefaction

Normalized CPT penetration resistance

01 1

MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground

gaometry
L o e S I o B st i il R A S
20 40 60 B0 100 120 140 160 180 200  zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:46:25 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title :
CPT file : 185130C193
Input parameters and analysis data
Analysls method: 1B (2008) GW.T. (in-situ):
Fines correction method: 188 (2008) G.W.T. (earthq.):
Points to test: Based on Ic value  Average results interval:
Earthquake magnitude M, 6,14 Ic cut-off value:
Peak ground acceleration: .23 Unit weight calculation:
Cone resistance Friction Ratio
1 1=
2+ 2+
3 3
4= 4=
5 5
6~ 6
74 74
e 8=
9 9
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qt (MPa) Rf (%)

M,,=7%, sigma’=1 atm base curve

Ic (Robertson 1990)

0.6 " L
Liquefaction

Cyclic Stress Ratio* (CSR*)

Location :
1.00 m Use fill: No Clay like behavior
1.00 m Fill height: /A applied: Sands only
3 Fill weight: N/A Limit depth applied: No
2,60 Trans. detect. applied: No Limit depth: N/A
Based on SBT K, applied: Yes MSF method: Method based
CRR plot
1
During earthq.

T T

4 0 0.2 0.4 06 0 05 1 15 2
CRR & CSR Factor of safety

I

Summary of Iil‘uefaction potential
1,000 '} '} '} 1 Ll 3 : l l .

Normalized CPT penetration resistance

C
0.1 1
. MNormalized friction ratio (%)
: Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:48:40 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C402
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
3 " i | 4
: i % l During earthe.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =7/2, sigma’=1 atm base curve Summary of liquefaction potential
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0.1 = 0.1 1
. - MNormalized friction ratio (%)
: Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | e i il R A S
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:48:59 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C403
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
; _ i | 4
: i % l During earthe.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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g ¥
2 1 2
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0.24 B
a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:49:22 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C404
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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MP: Rf (% CRR & CSR Factor of safe
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
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. - MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection :one at;cum liquefaction and strength loss likely depending on loading and ground
L L e e o o e e e z:m“;.,‘ jon aiid post-eathauake sirength loss unlikely, éhieck syclic sanening

0 20 40 60 80

100 120 140 160 180 200

Zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,

qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
Clig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:49:43 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 97 - 185130C404

122



| GeolLogismiki
GE”’%%Q'H’—‘LF( "\ Geotechnical Engineers
L EOITIANN ') Merarhias 56
_ n IT: W http:/fwww.geologismiki.gr
LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C405
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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: i % l During earthe.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
: Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:50:20 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C406
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
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. - MNormalized friction ratio (%)
i Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L e T e e e e e B e Zone B Lig il pretaathesiakcs stisnat 1625 UAIAIY, ChedEENG oG
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:50:36 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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Project title : Location :
CPT file : 185130C407
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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: i % l During earthe.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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L Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | st il R A S
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:50:57 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C408
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:51:17 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C409
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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i Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
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L e T e e e e e B e Zone B Lig il pretaathesiakcs stisnat 1625 UAIAIY, ChedEENG oG
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:51:35 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C412
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:51:56 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C413
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | st il R A S
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:52:14 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C416
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:52:33 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C418
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
A 2 I v ]
1 3 L During earthq.
1.59 1.5+ 1.5
24 2 24
2.54 2.5 2.5
34 34 34
3.5 3.5 3.5
4 4+ 4~
4,5+ 4.5+ 4.5
5+ 5 54
5.5+ 5.5+ 5.5
o o &
6.5+ 6.5-1 6.5
T 7 7 7
= 7.57 7.5 7.5
J‘é. 8- B 8-
& 8.5 8.5 8.5+
99 9 99
9.5 9.5+ 9.5
10+ 104 10+
10,54 10.59 10,54
114 114 11+ 11
11,54 11.54 11.54
12+ 12+ 124 12
12.5- 12.54 12,5+ 12.5
13+ 134 134 13
13.5- 13.5+ 13.5+] 13.5
14- 14+ 14+ 14
14.54 14.59 14,54
15 T T T B o o 15 L s e 15
o 1.5 2 0 2 4 6 8 10 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
i i g
0.5- - &
' L il
m
. I o
= ] I 5
* 1 i =
R [ E
e ] £ 2
° L 2
= - L
n
§ 0.34 - E
PO ! £
ERFR - 2
O 4 L
0.1 = 0.1 1
. - MNormalized friction ratio (%)
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20 40 80 100 120 140 160 180 200  zgne C: Cyclic liquefaction and strength foss possible depending on soll plasticity,
qclN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment ngtware - Report created on: 23/07/2014, 22:52:51

Project file: E:\Ambra_PhD\D
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\LPI\CLig_SA_023.clg
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C428
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 23/07/2014, 22:53:08 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C987
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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e e e o e e e Zone B: | i il R A S
20 40 60 B0 100 120 140 160 180 200  zgne C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 01:02:06 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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Project title : Location :

CPT file : 185130C988

Input parameters and analysis data

Analysis method: 188 (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior

Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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20 40 80 100 120 140 160 180 200  zgne C: Cyclic liquefaction and strength foss possible depending on soll plasticity,
qclN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 01:01:46 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA ino\LPT\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 185130C989

Input parameters and analysis data

Analysis method: 188 (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior

Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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14,5+ 14.5- 14.5 145+ 14.5
T T T L R | e T T T T
1 1.5 2 0 2 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 1 '} '} '} 1 Ll 3 l l _I_ Lol
1 Liquefaction - / :
i i g
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= - L
n
§ 0.34 - E
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T 0.2+ - g
O 4 L
0.1 = 0.1 1
. - MNormalized friction ratio (%)
- L Zaone A: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | i il R A S
20 40 80 100 120 140 160 180 200  zgne C: Cyclic liquefaction and strength foss possible depending on soll plasticity,
qclN,cs brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 01:01:26 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA Ino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C990
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5+ 0.5+
1 1
1.5 1.5
2 2
2.5+ 2.5 =
34 3
3.5 3.5+ During earthq,
4= 4
4.5+ 4.5+
54 51
5.5+ 5.5
6 6+
6.5+ 6.5
E 7 7
J‘é. 7.5 7.5
8- 8-
8 8.5 8.5
9 9
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124 124
12.54 12,54
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14 14+
14.5-1 14.5- : '
r I |l 1 LI D LN CRLS L 1 . L] L
1 15 2 25 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
41 Liquefaction - / "
i [ 3
0.5- - &
' L il
m
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o B 5
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R [ E
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o -2
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© 0,34 - E
g ¥
S ] .
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0.2 B
a 2
] o q
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 01:01:10 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C991
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot
1 1 1 bt
27— 2= During earthe.
3 3=
4 4
5~ 5+
6~ 6
7 7
8= 8-
9+ 9
10+ 10—
11+ 11+
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—~ 13 13
E 14- 14
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16 16~
17+ 17—
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L] Ll Ll 1 1 ) LENS NN DN FRRLESW S
5 10 15 20 25 30 0 2 4 6 8 10 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
1/2 g Y - - -
o.u L M"? % 51Um 31 am ba* s A i A 1,000 s“ﬂl‘n“lr' ?f !Iqufeﬁfhm Polte“.iall Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

No Liquefaction

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

gaometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 01:00:42 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C992
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1 " \During earthg,
2 2 2
39 3 34
4 4- 4
5 5 5
6 61 6=
74 7 7
E 8- B 8-
g o 9- 9-
8 104 10 10
114 11+ 11
124 12+ 12
134 13+ 13-
14+ 14+ 14+
15+ 15+ 15+
16 16= 16+
17 17+ 174
I 1l I LI LI RN CRL S L L 1 . L] L
1 2 g 0 2 4 6 8 10 3 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / "
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R [ E
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© 0,34 - E
g ¥
e 1 E
=]
0.24 B
a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 01:04:07 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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Project title :
CPT file : 185130C993

J

s

GeolLogismiki
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LIQUEFACTION ANALYSIS REPORT

Input parameters and analysis data

Analysis method: I&B (2008)
Fines correction method: I1&B (2008)

Points to test: Based on Ic value

Earthquake magnitude M,:  6.14
Peak ground acceleration: .23

Cone resistance

Location :
G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
G.W.T. (earthq.): 1.00 m Fill height: /A applied: Sands only
Average results interval: 3 Fill weight: N/A Limit depth applied: No
Ic cut-off value: 2,60 Trans. detect. applied: o Limit depth: N/A
Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Friction Ratio SBTn Plot CRR plot FS Plot

| i o | k2
: i % l During earthe.
2 2 2 2+
39 34 3 34
4 4 4 4
59 ' 5 5 5+
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7 Fie 7 7=
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2 4 5 8 10 12 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / "
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© 0,34 - E
g ¥
=3 - -
S 0.1 = E
o ! L
0.1 = 0.1 1
. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L e T e e e e e B e il e i sirangih loss unllkely, chadk ejelic sananing
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 01:03:38 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C994
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
- h 4
1 3 4 During earthq.
2 2] 24
39 3 iy
4= 4 4
51 541 5+
6 61 6
P 7 7
£
"‘é_ 8- 8- 8+
& o 9 9
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|l I |l LB SR LS LB GRLSE L 1 . L] L
1 2 3 0 2 4 6 8 10 2 3 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / "
i i g
c
0.5+ = ﬁ
- L g
[ v
o B 5
* =}
R [ E
= £ 2
o L 2
= i |
© 0,34 - E
g ¥
e 1 E
=]
0.24 B
a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
0 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment ngtv\fareT Report created on: 26/07/2014, 01:02:26

ALPI\CLig_SA_023.clg

stecnica\CPT_

Project file: E:\Ambra_PhD\D
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Project title : Location :
CPT file : 185130C995
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
2-f 2
- 2 v
4 3 During eartha.
4 4
5 5
6= 6
7 71
8 8-
9- 9+
_ 10 10—
E 11- 11-
£ 12- 12+
8 13 13-
14 14-
15+ 15—
16 ) 16—
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20+ 20
iy T
e 2 —
224 221 L
I Ll I 1 =g T~ L E e T T T T T
5 10 15 20 0 2 4 6 8 10 1 2 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol

Liquefaction

0.5

Cyclic Stress Ratio* (CSR*)
o e
3 T

o £
[
PO T W T T 1

0.1

No Liquefaction

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

gaometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 01:05:48 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C996
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
14 1=
2 2+
3 il ] unngvmmh\:.
4 4
5 5
6= 6
7 7-
8- 8-
9 LE P
. 10+ 10+ 2
E 11 11
E 12+ 12—
8 137 13
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" e e PR Y R e | 24 rT r1rrrrrr T T T T
1234567 0 2 4 6 8 10 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
s ) M.l?l."!’ siﬂlﬂa.ﬂl atm base curve ) . ) - s“q‘ma” ?f !iqure!'aﬁﬁm Po:w'. s
Liquefaction F / "
0.5 -

Cyclic Stress Ratio* (CSR*)
o e
3 T

o £
[
PO T W T T 1

0.1

No Liquefaction

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

gaometry
L o e S I o B st e i il R A S
0 20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 01:05:18 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C997
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot mvht
1 1 1 1
Durng earthy.
2 2 2 2-
34 349 3 3= ]
4 4 4 4 k ®
5 5 5 L ;
o= 64 6 6 =
7 7 7 74 g
jl— e
B 8 8 B
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21 21 214 214 e
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23- I Ll 1 U 234 LS VL SET OGL I [ L ?—3 : 234 ¥ I L Ll L
5 10 15 20 25 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
o.u L * % U A i A 1mc s“ﬂl‘malr'?f!lquleﬁfhm l l I_I_ Lol
Liquefaction - / "
i i 3
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T L il
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£ 5
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R [ E
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© 0,34 - E
g ¥
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;5.. 0.2- o E
O - A
-* [
i ISe coan o |
0.1 = 0.1 1
. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 00:46:12 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C998
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
A | - - -
l.;- 1.;_ 1.;- [uring earthq,
2 2+ 2+
2.54 2.5+ 2.5
3 3 3
3.5 3.54 3.5
4 4 4-
4.5+ 4.5+ 4,5 \
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6 61 64
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E 7 7 7 g
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8- 8 8
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12- 12 12+
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Ll 1 1 1 I LI SO NN GRS L L) T v T L
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u i A i A 1,000 '} '} '} 1 Ll - l l _I_ Lol
Liquefaction / "

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e FonsEn i il R A S
20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 00:46:27 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 119 - 185130C998
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130C999
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1- 1- T
1.5 1.5+ 1.5+
2+ 2+ 2+
2.54 2.5 2.5
3+ 3 3+
3.54 3.5 3.5
4= 4 4
4.5- 4.5+ 4.5+
5 54 5+
5.54 5.5+ 5.5
61 61 6+
6.5+ 6.5+ 6.5+ l
s P 7 7
E 75- 7.5 7.5+
£ 8- 8 8-
8.5+ 8.5+ 8.5+
8 9 9 9
9.5+ 9.5 9.5
10~ 10~ 10+
10.5- 10.5- 10.5+
114 11 114
11,5+ 11.5+ 11,5+
124 12- 12+
12.5- 12.5- 12.5+]
134 13 134
13.5- 13.5- 13,5+
14+ 14 14+
14,5+ 14,5+ 14,5+
15+ 15+ 15+
1551 : - 18,5 : L LI N
1 2 3 0 2 4 6 8 10 1 2 4 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e FonsEn i il R A S
20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 00:46:40 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 120 - 185130C999
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130E040
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
1 1+ 1 1-
2 2 2 2 -
3 34 3 34
4 4 4 4
5:] 5~ 5 5"
6 61 6 6
]":] 7 7 74
8- 8 8 8
E 9 9 9 9
E 104 10+ 10 10
& 114 11+ 11 114
124 12 12 12+
134 134 13 13-
14 14+ 14 14+
15 15 15 15+
16+ 16 16 16+
17+ 17- 17 17+
18- 18- 18 18-
19+ 19— 19 19+
20— T T T 201 20 20 —T—T T
1.2 3 4 5 0 2 4 6 B 10 1 2 3 4 0 02 04 06 0 05 1 15 2

qt (MPa)

M,,=7%, sigma’=1 atm base curve

Rf (%)

0.6 " PR
Liquefaction

0.5

Cyclic Stress Ratio* (CSR*)
o e
g T

o £
[
PO T W T T 1

0.1

Ic (Robertson 1990)

CRR & CSR Factor of safety

T N

Summary of Iil‘uefaction potential
1,000 '} '} '} 1 Ll : _l 1

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 00:46:55 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 121 - 185130E040
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130E042
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
-
2+ 2+
4 4
6 6
o 1
10+ 10—
-
124 12—
14~| 14
E 16+ 16+
‘E_ 18 18-
8 I
20 20
22+ 22
24+ 24
26 26~
28+ 28
30+ 30+
32+ 324
34+ 34+
1 I 1 U LA LT DR B PR L T T T T T
5 10 15 20 25 0 2 4 6 8 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll _l l _I_ Lol
Liquefaction - / {
i i
I [ 3
0.5- - &
T L il
]
[ v
£ -
* =1
R [ E
= £ 2
5 - -2
= i I
& 0.3 - E
g ¥
o [ g
S 0.2- - g
>0 2
O - sege A
1 sseamenas o we ¢ .-
0.1+ - 0.1 1
. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
[ e e o T e e o Zone B: Lig s il R A S
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 24/07/2014, 09:21:14 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 122 - 185130E042
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 185130E044

Input parameters and analysis data

Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot

I

L | T L
2 4 6 8 10 1 2 3 4 0

B ; 06 0 05 1 15 2
Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve | Summary of |Il||llefictl0]'l potent:sall s

0.6 . et 1,000
Liquefaction -

0.5

=
&
1

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
(=1
e

o £
[
PO T W T T 1

0.1 01

1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefaction : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | e i il R A S
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 24/07/2014, 09:21:49 1

Project file: E:\Ambra_PhD\D tecnical\C

Agostino\LPT\CLiq_SA_023.clq

Rapporto 123 - 185130E044
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130E045
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
o
;]
b
T
246810121416 0 2 4 6 B 10 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i i i
O.U L * . U A i A 1 mc 1 s“ﬂl‘mar' ?f !Iqufeﬁfhon Polw'l Lol
Liquefaction

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

LN B B B e o B e 2 B S B e S W S S e puw B D e S e m e mmw e |

1 No Liquefaction

Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 24/07/2014, 09:22:22 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 124 - 185130E045
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LIQUEFACTION ANALYSIS REPORT

Project title :
CPT file : 185130E427

Input parameters and analysis data

Earthquake magnitude M,
Peak ground acceleration:

Cone resistance

I&B (2008)

I1&B (2008)

Based on Ic value
6.14

0.23

Friction Ratio

GW.T. (in-situ):
G.W.T. (earthq.):
Average results interval: 3
Ic cut-off value:

Unit weight calculation:

Location :

5 10 15
at (MPa)

0 ;. 4 ' é 8
Rf (%)

M,,=7%, sigma’=1 atm base curve

0.6 .
Liquefaction

Cyclic Stress Ratio* (CSR*)

LN B B B e o B e 2 B S B e S W S S e Bew B D e S e s e amw e |

Use fill: Mo
Fill height: N/A
Fill weight: N/A
Trans. detect. applied: Ng
Ko applied: Yes

CRR plot

Clay like behavior

applied: Sands only
Limit depth applied: No

Limit depth: /A

MSF method: Method based

\ During earthq,

0.2 0.4 06 0 05 1 15 2
CRR & CSR Factor of safety

Summary of liquefaction patential

[N

1,000

Normalized CPT penetration resistance

.
2 01 1
. MNormalized friction ratio (%)
] Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
:] No Lillllef&ttiﬂl‘l Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 24/07/2014, 09:23:03 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA ino\LPT\CLig_SA_023.clq

Rapporto 125 - 185130E427
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130E430
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
2 2 ng |.a11|ltl
4 4
6—! 6-
31; 8-
10+ 10—
12 12+
14 144
£ 16+ 16
= 18+ 18-
& 20 204
22+ 224
24 244
264 26
28 28
30+ 30+
324 324
34+ 34+
36— 36
L L L L L
246 810121416 0 2 4 6 8 10 1 2 4 ] 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR &CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of |Il||llefictl0]'l poten‘hal
O.U L A i A 1,000 l I Lol
Liquefaction -
0.5 -

Cyclic Stress Ratio* (CSR*)
o e
g T

o £
[
PO T W T T 1

0.1

No Liquefaction

Normalized CPT penetration resistance

01

1
MNormalized friction ratio (%)

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

gaometry
L o e S I o B st i il R A S
0 20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 24/07/2014, 09:23:37 1
Project file: E:\Ambra_PhD\D tecnica’C Agostino\LPI\CLig_SA_023.clq

Rapporto 126 - 185130E430
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130E431
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 18 (2008) GW.T. (earthq.): 1.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot
i |
. 2 During earthyg, :
4 4+ 2
6 6 3
8 8 p
10 10~
5
12 12
14 14- .
16 164 7
18 18 8
E 20 20+ 9
‘g 22 224 10
8 24 24 11
26 26+ o
28 28+
30 30+ { B
32 32+ i
34 34 15
36 36 16
38 384 17
40 40+ 18
42 42+ 3
44 44+
T ——p— 20
2 4 6 8 10 12 0 2 4 6 8 10 0.2 04 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
O.U L * . U A i A 1 mc s“ﬂl‘mar' ?f !Iquleﬁfhon _l l I_l Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

LN B B B e o B e 2 B S B e S W S S e puw B D e S e m e mmw e |

No Liquefution Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | and post strength loss unlikely, check cyclic softening
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 24/07/2014, 09:24:15 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA ino\LPT\CLig_SA_023.clq

Rapporto 127 - 185130E431
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130E432
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1= !
During earthy.
2:! 2- [k []
34 3+
4 4
5+ 5
6= 6=
71 71 3
8- 8- P
94 9+
104 10
11 11
E 124 12
] 13:] 13-
& 14 14
15 15
16+ 16=
174 174
18 18+
194 194
20 20+ =]
214 214 =
22_ 22_ I e S|
23+ 234 "
24+ 24
T T T T LI LA L PRI T T T T T T
5 10 15 20 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
O.U L * . U A i A 1mc s“ﬂl‘malr'?f!lquleﬁfhm _l l I_I_ Lol
Liquefaction - / {
i i
I [ 3
0.5- - &
T L il
@
[ v
£ 5
* =}
R [ E
= £ 2
° L 2
= i |
© 0,34 - E
g ¥
o 4 L
;5.. 0.2- o E
O - A
9 ny . g
i b ¢ Lt Qe
0.1 (] T 0.1 1
. - MNormalized friction ratio (%)
i Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 24/07/2014, 09:25:01 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 128 - 185130E432
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130E433
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
2+ 2- |« 1
4 44 2
5:1‘ 51 3
8- 8 4
10 104 =
12 124 5
14 14~ ? 6
16 16 7
18- 18- 8
— 20 20+ P
= 22 22- i
24 24
26+ 26 i
28 26 12
30 30+ 13
3249 329 14
34j 344 15
6 36+ TS
38 38 ‘} .
40+ 40~
42 42+
44+ 44~ é
-
T T T T T T T T T 1
5 10 15 20 0 2 4 6 8 10 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
U.U L * . U A i A 1 mc 1 s“ﬂl‘mar' ?f !Iquleﬁfhon _l l I_l Lol
Liquefaction

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

LN B B B e e B e 2 B S B e S W B S e pew B D e S e s pe mmw e |

1 No Liquefaction

Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 24/07/2014, 09:25:31 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 129 - 185130E433
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 185130E434

Input parameters and analysis data

Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot

1 1 1 14— X
2] 2 2 2+ During earthqg.
3 3+ 3 3+ I
4 4- 4 4
5 5 5 59
61 6 6 61
7 7- 7 7
8 8- 8 £
9= 9 9 9
10+ 10— 10 10
11 11— 11 11
12+ 12— 12 12+
=43 13- 13 13-
E 14+ 14 14+
ﬁis 15— 15—
16 1671 16+
& 174 174 17+
18+ 18- 18+
19+ 19+ 19+
20 204 204
21+ 21 21
22+ 224 22+
23 234 23
244 24+ 24
25 251 25+
26 26— 26
27+ 274 27+
28 28 28+
29+ 29 29+
I I I I U L Ll LA L STY DR B PR L
2 4 6 8 101214 0 2 4 6 8 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety

M,,=7%, sigma’=1 atm base curve

0.6 .
Liquefaction

Cyclic Stress Ratio* (CSR*)

LI S B e N S B S S B S S e R S S S o S e e e ey e e e

No Liquefaction

I

Summary of Iil‘uefaction potential
1,000 '} '} '} 1 Ll : _l l .

Normalized CPT penetration resistance

01 1

MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground

geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | and post strength loss unlikely, check eyclic softening
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
Clig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 24/07/2014, 09:26:02 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 130 - 185130E434
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U004
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
1 1+ E
2+ 2- ﬂ
3 34
4= 4+
5- 5+
6 6
7- 7
s 8-
94 9
10 10+
11 11
12+ 12+
134 134
E 14 14
15 15+
16+ 16
8 17 17-
18+ 18
19+ 19 -
20~ 20+
21+ 21+
22 22
234 234 =
24+ 24+ =
25+ 25+
26~ 26+
274 274
28 28
29 29+ 2
30 I |l i Ll Il I 30 L SR SRT DRI [ L T T T T T
1 23 456 0 2 4 6 8 10 0.2 04 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
O.U L * . U A i A 1mc s“ﬂl‘malr'?f!lquleﬁfhm _l l I_I_ Lol

Cyclic Stress Ratio* (CSR*)

Liquefaction

LI S B e N S B S S B S S e R S S S o S e e e ey e e e

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e FonsEn i il R A S
20 40 80 100 120 140 160 180 200  zgne C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 24/07/2014, 09:26:24 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA ino\LPT\CLig_SA_023.clq

Rapporto 131 - 185130U004
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U005
Input parameters and analysis data

Analysis method: I&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m Fill height: N/A applied: Sands only
Paints 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based

Cone resistance Friction Ratio CRR plot FS Plot
1 v

T UL T 7
2 46 10 12 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 05 1 1.5 2

I
8
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety

I

0.6 . et 1,000
Liquefaction

M, =72 sigma'=1 atm base curve i suq‘mar’r ?f !iqus!a.gl'.tion pc!tent:ial

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

LI S B e N S B S S B S S e R S S S o S e e e ey e e e

No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e FonsEn e i il R A S
20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 24/07/2014, 09:26:59 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 132 - 185130U005
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LIQUEFACTION ANALYSIS REPORT

Project

title :

CPT file : 185130U006
Input parameters and analysis data

Earthquake magnitude M,

Peak grou

I&B (2008)
I1&B (2008)
Based on Ic
6.14

nd acceleration: .23

Cone resistance

GW.T. (in-situ):

G.W.T. (earthq.):
Average results interval:
Ic cut-off value:

Unit weight calculation:

value

Friction Ratio

T T T T 1
2 6 8 10

4
qt (MPa)

Rf (%)

M,,=7%, sigma’=1 atm base curve

Location :

Ic (Robertson 1990)

0.5

=4 =
W &
PYR T T W A |

Cyclic Stress Ratio* (CSR*)

o
[
PO R W W 1

0.1

0

Liquefaction

No Liquefaction

a0

L e B B

0 20 40

100 120 140 160

qclN,cs

180 200

Use fill:

Clay like behavior
Fill height:

applied: Sands only
Limit depth applied: No

Limit depth:
MSF method:

No
N/A

Fill weight: N/A
Trans. detect. applied: Ng
K. applied:

Yes

CRR plot
| w

\LJ urng earthq.

i

T T

02 04
CRR & CSR

4 o 0.6 0

05 1
Factor of safety

1.5 2

T N

Summary of Iil‘uefaction potential
1,000 '} '} '} 1 Ll : _l 1

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

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

CLig v.1.7.5.27 - CPT Liquefaction Assessment ngtware - Report created on: 24/07/2014, 09:27:33 1

Project file: E:\Ambra_PhD\D

stecnica\CPT_

Agostino\LPT\CLiq_SA_023.clq

Rapporto 133 - 185130U006
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U007
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
4 4
6= 61
B B
10 104
12+ 12+
14+ 14
16+ 16—
E 18- 18-
:E_ 20 20
& 2- 22
24+ 244
26 26
28 28
30+ 30
324 324
34+ 34
36+ 36
LIS L P O N IO YT r1rrrrrr T T T T T T T
2 46 810121416 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
O.U L * . U A i A 1mc s“ﬂl‘malr'?f!lquleﬁfhm _l l I_I_ Lol
41 Liquefaction - / {
1 i i
I [ 3
0.5- -0
T L il
@
] I =
P B 5
* =1
R [ E
e ] £ 2
5 - -2
ir-“' - -
© 0,34 - E
g ¥
2 1 2
=]
0.24 B
G 2
] * g
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 24/07/2014, 09:28:51 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 134 - 185130U007
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 185130U008

Input parameters and analysis data

Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot

e ] : A e
3 3 3 3
4+ 4- 4 4+
s-'l 5 5 5
61 6 6 61
7 7- 7 7
8 8- 8 =
91 9+ 9
10 10 10+
114 11+ 11
124 12 12
o~ 13- 134 13
Z 144 Li-p= 14
g = 154 15+ 15
g 167 16+ 16
17 17 17+
18- 18 18-
19 19+ 19
20- 20 204
21+ 21+ 21
22- 224 22
23- 23 23
24+ 24+ 24 o
257 25 25+
26 26 26
27- 274 27
28~ 28 26
29+ 29 29
30 T T T T AL e e e e e 30 T T T T 7
5 10 15 20 25 0 2 4 6 8 10 1 b 3 i 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1rmc '} '} '} 1 Ll .l l .l Lol

Cyclic Stress Ratio* (CSR*)
(=1

Liquefaction

LN B S o B S B B S I B BN B B A DL

No Liquefaction

Normalized CPT penetration resistance

01

1
MNormalized friction ratio (%)

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

gaometry
L o e S I o B st e i il R A S
0 20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 24/07/2014, 09:30:21 1
Project file: E:\Ambra_PhD\D tecnica’C Agostino\LPI\CLig_SA_023.clq

Rapporto 135 - 185130U008
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U009
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
1 14 1 E
- 2 During earthq.
34 34
4 } 4
5+ 53
6 61
7 74
R 8
9+ 9
10+ 10
114 11—
124 12+
—~ 13 13 =
= 144 14 =
£ 15 15 =
164 16
8 17- 17 I
18- 18-
19~ 19~
20+ 20
21+ 21
22+ 22+
234 234 -
244 24
25+ 25+ - E
26 26
27+ 27
28— 28+
29+ 29+
30 T T T 1T 304 T 30 L e
5 1w 15 2 o0 2 4 6 8 10 1 2 3 4 ©0 02 04 06 O 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety

M,,=7%, sigma’=1 atm base curve

Cyclic Stress Ratio* (CSR*)

Liquefaction

LN B B B e o B e 2 B S B e S W S S e puw B D e S e m e mmw e |

No Liquefaction

[N

1,000

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

gaometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:26:35 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 136 - 185130U009
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 1851300010
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m Fill height: N/A applied: Sands only
Points to test: Based on Ic value  Average results interval: 3 Fill weight: A Limit depth applied: No
Earthquake magnitude M,: 6,14 Ic cut-off value: 2.60 Trans. detect. applied: N Limit depth: N/A
Peak ground acceleration: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
1 1 E
; ;_ During earthq. H
3 3 —
4 4
5 5
6 61
7 74
8 8
9 g
10 10+
11 11
12 12+
i3 134 =
Eu 14+ l
.g 15 15 =
16 16+
8 17 174
18 18+
19 19+
20 20 =
21 21 =
22 22+ -
23 23 F
24 244 .
25 25+ —
26 26 =
27 27 =
28 28
29 29 .
30 T T T o o e I B B N 30 L R S D
5 10 15 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
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll _l l _l Lol
41 Liquefaction -
] [ 3
c
~ Il
L il
]
[ v
£ -
X i =1
] [k
= £ 2
k! -2
£ -
5 L B
@ .
g -
= -
Lé - E
O A
B 0.1 1
. i MNormalized friction ratio (%)
] B Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
:] No Lillllef&ttiﬂl‘l | Zone Ay Cyclic liquefaction and strengih foss likely depending on loading and ground
geometry
L e e e o it s il IR R T
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:27:28 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 137 - 185130U010
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U011
Input parameters and analysis data

Analysis method: I&B (2008) GW.T, (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m Fill height: N/A applied: Sands only
Paints 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: .23 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based

Cone resistance Friction Ratio CRR plot FS Plot

|

1 During earthy.

2
3
4
5
6
74
g
9

10+

11+
12+

14+
15
164
17

19+

xS
:
!
!

K[| NN O — : ! .
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

T

I

0.6 . et 1,000
Liquefaction

M, =72 sigma'=1 atm base curve i suq‘mar’r ?f !iqus!a.gl'.tion pc!tent:ial

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

LI S B e N S B S S B S S e R S S S o S e e e ey e e e

No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e FonsEn e i il R A S
20 40 60 80 100 120 140 160 180 200  zgne C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
Clig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:27:43 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 138 - 185130U011
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U019
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
q e
il
LI L R [ B B T
5 10 15 20 25 0 2 4 6 B 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
M. =7"'% sigma’=1 atm base curve | Summary of liquefaction |:N:itt=|'|‘t:sall s

0.6 . et 1,000
Liquefaction

0.5+

=
&
1

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
(=1
e

o £
[
PO T W T T 1

0.1 T 01

1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

:] No Lillllef&ttiﬂl‘l : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
{1 o o 2 e s o e e B e e e Zone B! | jon and post strength Ioss unlikely, check eyelie softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 26/07/2014, 17:28:12 1
Project file: E:\Ambra_PhD\D tecnica’C Agostino\LPI\CLig_SA_023.clq

Rapporto 139 - 185130U019
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 1851300020
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
1+ 1 1 Fi I
2 2+ 2 2+
3 3 3 34
4 4 4 4+
54 54 5 5+
61 61 6 6
?-‘ 7 7 7
8 B 8 8+
E 9 9 9 9
£ 10+ 10— 10 10
& 11 11 114 11+
12 124 124 124
13 13- 13+ 13
14 14— 14 14
15+ 15+ 154 15
16 16— 16 164
17+ 17 17 17+
18- 18- 18 18-
19+ 19+ 19 19+
20 |l 1 1 I UL | Tk = - % L 20 20 ¥ I L Ll .
2 46 81012 14 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
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll _l l _I_ Lol
41 Liquefaction - / {
1 i i
I [ 3
c
0.5 B g
4 B g
] I =
o B 5
* =1
g > -
e ] £ 2
5 - -2
= i I
& 0.3 - E
g ¥
S ] .
T
0.2 -
a 2
i *e g
0.1 2 - 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
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QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:28:26 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 1851300021
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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qt (MPa) Rf (%) CRR & CSR Factor of safety
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefaction : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e FonsEn e i il R A S
0 20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 20:44:21 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 1851300022
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
| 4
During earthe.

g

T T T

T T
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qt (MPa) Rf (%) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential ;
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MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
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1 No Liquefaction

Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 20:43:07 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 1851300023

Input parameters and analysis data

Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Clay like behavior

Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m applied: Sands only

Points to test: Based on Ic value  Average results interval: 3 Limit depth applied: No

Earthquake magnitude M, 6,14 Ic cut-off value: 2.60 Limit depth: N/A

Peak ground acceleration: .23 Unit weight calculation:  Based on SBT MSF method: Method based
Cone resistance Friction Ratio

246 8112 0 2 4 6 8 10 3 4 0 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve | Summary of liquefaction potential ;
U.U L A i A 1,000 '} '} '} 1 LAl .l l .l T T '
Liquefaction

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
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1 No Liquefaction

Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:28:42 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 185130U024

Input parameters and analysis data

Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based

Cone resistance

Friction Ratio

CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:28:57 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U503
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
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MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | i il R A S
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
Clig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:29:14 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U504
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
T A B T e ML N ey e w Zone B: Lig s il R A S
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:30:58 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U505
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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4 4 4
5 5 5
6 6- 6
7 71 74
8 8 8
T 9 9 o T
E 10 10— 10+
&1 11+ 1 x
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 T T T T T 00T T T T T T T T 20 T T
2 4 6 8 10 0 2 4 6 8 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
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MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

A No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | i il R A S
40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:31:17 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U506
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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L Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefaction | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:31:33 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U507
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefaction | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
[ e e o T e e o it st il R A S
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
Clig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:31:50 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U508
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
O.U L * . U A i A 1mc s“ﬂl‘malr'?f!lquleﬁfhm _l l I_I_ Lol
41 Liquefaction - / {
1 i i
I [ 3
0.5- - &
T L il
]
] I =
P B 5
* =1
R [ E
e ] £ 2
5 - -2
= i I
© 0,34 - E
g ¥
=3 - -
;5.. 0.2- o E
O - A
0.1 . = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:32:11 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U509
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
14 1
2 2
a § v
2 3 During earthy,
4 4
5+ 5
61 61
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2 4 6 8 10 o0 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
M..=7%2, sigma'=1 atm base curve i i i
o.u L * % U A i A 1 mc 1 s“ﬂl‘““lr' ?f !Iquleﬁfhm Polw'l Lol
Liquefaction - / {

0.5

e
-IIL
Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
o
3

o £
[
PO T W T T 1

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

0.1

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 20:39:49 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 151 - 185130U509
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U510
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
1 1= 1 1|
24 2] 2 2
3 3 3 3 =
arthq.
4 4 4 4 H
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20171 T T 7 W T FrT T I 20 T
2 4 6 8 1012 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
M..=7%2, sigma'=1 atm base curve i ion potentia
O.U L * . U A i A 1 mc s“ﬂl‘mar' ?f !Iquleﬁfhon _l l I_l Lol
41 Liquefaction -
i i g
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° L 2
= i |
; 0.34 - E
£ ] -
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;5.. 0.2 I E
O - A
0.1- Patense B 0.1 1
. i MNormalized friction ratio (%)
] B Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
:] No Lillllef&ttiﬂl‘l Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
T A B T e ML N ey e w it s il R A S
40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:32:32 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 152 - 185130U510
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U511
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1= 1
2 2 271
3 3 3 — -
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5 51 5+
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12 3 456 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
O.U L * . U A i A 1mc 1 s“ﬂl‘malr'?f!lqufeﬁfhm _l l I_I_ Lol
Liquefaction - / {
i i
I [ 3
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=
n
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O i
AR I T L
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefaction | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:34:03 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 153 - 185130U511

178



| GeolLogismiki
EE EMOEC RN > '%_ Geotechnical Engineers
ntﬂﬁsunauu ey Merarhias 56
_l Ir: W http:/fwww.geologismiki.gr
LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U512
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
14 1 1
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ey 3 2 During earthq. :
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2 4 6 8 0 2 4 6 8 10 1 2 3 4 0 0.2 0.4 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 1 '} '} '} 1 Ll _l l _I_ Lol
41 Liquefaction - / {
i B 7 S
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PR X 5 /
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° - a e N
‘f-“‘ § i 5 - a » F
© 0,34 - E .
o 4 L
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0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefaction | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:34:40 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 154 - 185130U512
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U513
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
1-| 1-
2 2+
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8- 8
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12 34567 0 2 4 6 8 10 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
o ) M.=7%%, sigma’=1 atm base curve o + 000 s“q,m,r, ?f !i"."'?!‘.'fﬁm qul. ey
Liquefaction F / {

0.5

e
-IIL
Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
(=1
e

o £
[
PO T W T T 1

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

0.1

No Liquefaction : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:34:53 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 155 - 185130U513
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U514
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) G.W.T. (earthq.): 3.00 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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2+ 2+
3 3 t— =
4 4 ;
5+ 5+ I
61 61 =
7- 7 !
8- 8-
E 91 9 I
£ 101 10- 1 I
& 114 11+ i
12 124 b
& 2| -=
14+ 14+
15+ 15-
16+ 16
17+ 17-
18- 18-
19+ 19—
09T T T T 20 LI N AN [N NI T T T T T
1234567 0 2 4 6 B 10 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
o ) M.=7%%, sigma’=1 atm base curve o + 000 s“q,m,r, ?f !i"."'?!‘.'fﬁm qul. ey
Liquefaction F / {

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefaction : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
(i om 2 o A i 5 o e L e A e A L 0 O B Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 20:40:43 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 156 - 185130U514
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185130U999
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i i i
O.U L * . U A i A 1 mc s“ﬂl‘““lr' ?f !Iqufeﬁfhm Polw'l Lol
41 Liquefaction - / {
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0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zane B: L i siregily s el Checicopc sonsnkng
40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 01/09/2014, 10:33:47 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 157 - 185130U999
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140B001
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: Mo Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =72, sigma'=1 atm base curve i ion potentia
U.U L * . U A i A 1 mc 1 s“ﬂl‘mar' ?f !Iqufeﬁfhon _l l I_l Lol
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S 0.1 E
o i
0.14 0.1 1
. MNormalized friction ratio (%)
] Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
:] No Lillllef&ttiﬂl‘l Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L e T e e e e e B e il i sirangih loss unllkely, chadk ejelic sananing
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment ngtv\fareT Report created on: 26/07/2014, 20:40:13

Project file: E:\Ambra_PhD\D

stecnica\CPT_

ALPI\CLig_SA_023.clg

g
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140C001
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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2 | h 4
3 L During earthyg.
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2.5 2.5
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44 44
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1 2 3 0 2 4 6 8B 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
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1rmcl '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / {

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:35:13 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 159 - 185140C001
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140C174
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
a5 1 | D unngveaﬂhq.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety

M,,=7%, sigma’=1 atm base curve
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Liquefaction
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Summary of Iil‘uefaction potential
1,000 '} '} '} 1 Ll 3 : l 1

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B! | and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:35:33 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 160 - 185140C174
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140C175
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
0.5 0.5 0.5 0.5 —
1- 1- 1 H 4 !
1.54 1.5 1.5 1.5
2+ 2+ 2 2+
2.5- 2.5 2.5 2.5 ‘
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3.5 3.5 3.5 3.5 ’
4 4 4 4 ) ‘
4.5 4.5 4.5 4.5
5+ 5- 5 5 .
5.5 5.5+ 5.5 554 N <
6 61 6 6 .
E 657 6.5+ 6.5 6.5
£ 71 7 7 7 ?' i
8 7.5+ 7.5 7.5 7.5
R 8 8 8-
8.5+ 8.5+ 8.5 8.5
9 9 9 9+
9,5+ 9,5+ 9.5 9,5+
10+ 10 10 10+
10,5+ 10.5- 10.5 10,5 10.5
11- 11 11 11+
11.5- 11.5- 11.5 11,54 11.5
12- 124 12 124
12,5 12.54 12.5 12,5+ 12.5
13- 13- 13 134
13.5- 13.5 13.5 13,5+ 13.5
T 1 ] 1 ] ey e e e L) T v T L
1 2 3 4 § 0 2 4 6 8 10 1 b 3 4 0 02 04 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction / "

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

L 01 1

. MNormalized friction ratio (%)

: Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground

geometry
e e e o e e e Zone B: | s il R A S
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:35:45 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA ino\LPT\CLig_SA_023.clq

Rapporto 161 - 185140C175
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140C222
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.54 0.5+ 0.5
] u Ao Jimgeid
) ! : During eartha.
1.5+ 1.5+ 1.5
24 i 24
2.5+ 2.5+ 2.5+
34 34 34
3.54 3.54 3:51
4 4- 4
4.5 4.5 4,54
E 51 51 54
E 5.5 5.5 5.5+
6] 6 67
2 }
6.5 6.5 6.5
7 74 71
7.5+ 7.5 7.5
B B B8
8.5+ 8.5+ 8.5+
9 9+ 9=
9.5+ 9.5+ 9.5+
10 10+ 10+
10.54 10.5 10.5+
11 1 T trrrrtrror o1 T r 11 e L e
1 1.5 0 2 4 6 8 10 1 2 4 0 0.2 0.4 0.6 0 05 i 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / "
] [ 3
0.5- - &
T L il
]
[ v
£ 5
* =1
& o - B
= £ 2
k! -2
= i I
© 0,34 - E
g ¥
] [ B
=]
0.24 B
G 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
0 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:35:58 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 162 - 185140C222
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140C249A
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1 1 h 4
2_} 2 During earthq.
3- 34
4= 4
5 5
6 61
7- 7-
8 8-
9= 9-
10 104
11 11—
12+ 12+
= 13 13-
£ 14+ 14-
£ 15 15-
& 16+ 16—
17 17-
18+ 18 _—
19+ 19—
20 20—
21 21
22+ 221
23 231
24+ 24—
25+ 25
26 26—
27 271 =
28+ 28 |
29 I L | I I 29 ok T | R ¥ T
2 46 8101214 0 2 4 6 8 10 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
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll _l l _I_ Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

LI S B e N S B S S B S S e R S S S o S e e e ey e e e

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e FonsEn i il R A S
20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:36:12 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA ino\LPT\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140C249B
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1 ==
24 2+
3 34
4= 4-
5+ 54
6- 6
7 71
8- 8
E o- 9
5 104 10
& 11+ 11
12 124
134 134
14+ 144
15 15+
16+ 16—
17+ 174
18- 18-
19+ 19— :
1 T T T LI SEERL TN [ B R T T T T
2 4 6 8 0 2 4 6 8 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
o . M. =72, sigma'=1 atm base curve o + 000 s“q,m,r, ?f !i"."'?!‘.'fﬁo"_ Pqteﬂt?dl ey
Liquefaction F / {

0.5

e
-IIL
Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
o
3

o £
[
PO T W T T 1

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

0.1

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:36:37 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 164 - 185140C249B
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140C249C
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
; _ | 4
: i During earthe.
2 2
3 34
4= 4=
54 5
61 6
74 7
= B 8
% 9- 9-
10+ 10+
&
11 11
12+ 12—
134 13
14+ 14—
1s-> 15+ =
16+ 16—
17 17
18- 18-
r ] I L] I T4 ¥ 1 s T T T T T
1 2 3 4 5 0 2 4 6 8 10 1 2 3 4 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1rmcl '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / {

0.5

e
-IIL
Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)
o
3

o £
[
PO T W T T 1

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

0.1

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B! | and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:36:56 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140C250
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.54 0.5 |
] 1 During earthg.
1.54 1.54 o
2+ 24
2,5+ 2.5
34 3
3.5 3.5
4 4-
4,54 4.5+
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I |l 1 LI T RN DRLS L 1 . L] L
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction / "

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e st i sirangih loss unllkely, chadk ejelic sananing
20 40 60 B0 100 120 140 160 180 200  zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:37:15 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140C255
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
0.5 0.5+ 0.5
r - 1 b, 4
g % = Drurng eartha.
1.5+ 1.5+ 1.5
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2.5 2.5+ 2.5
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qt (MPa) Rf (%) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / "
i [ 3
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© 0,34 - E
g ¥
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0.24 B
G 2
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0.1 = 0.1 1
. - MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | s il R A S
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:37:28 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140U002
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
1 1 o=
2+ 2 2+ <
3 3 3
4 4 4
5+ 5 51
6 6 6
7 7 74
8 8 8
9 9 9
10+ 10 10+
11+ 11 114
12 12 124
13+ 13 13-
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 1 '} '} '} 1 Ll _l l _I_ Lol

Liquefaction

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

LI S B e N S B S S B S S e R S S S o S e e e ey e e e

No Liquefaction Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e FonsEn e i il R A S
20 40 60 80 100 120 140 160 180 200  zgne C: Cyclic liquefaction and strength loss possible depending on soil plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:37:41 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq

Rapporto 168 - 185140U002

193



| GeolLogismiki

EE EMOEC RN ‘('lﬁ_ Geotechnical Engineers
n:.u'iisuu'nuu by

Merarhias 56
n IF'I{ W http:/fwww.geologismiki.gr

LIQUEFACTION ANALYSIS REPORT

Location :

Project title :
CPT file : 185140U003
Input parameters and analysis data

I&B (2008)

I1&B (2008)

Based on Ic value
6.14

0.23

GW.T. (in-situ):
G.W.T. (earthq.):
Average results interval: 3
Ic cut-off value:

Unit weight calculation:

Friction Ratio

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

Limit depth:
MSF method:

Earthquake magnitude M,
Peak ground acceleration:

Cone resistance

Depth (m)
1

T T T

02 04
CRR & CSR

0.6 0

05 1
Factor of safety

40
5 10 15 20 25 0 2 4 6 8 10 1.5 2

gt (MPa) Rf (%)

M,,=7%, sigma’=1 atm base curve
0.6 N PR
Liquefaction

Summary of liquefaction patential

[N

1,000

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

0.1 1
MNormalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

1 No Liquefaction

Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:38:04 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantA ino\LPT\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 185140U004
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
3 __ —_—
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 1 '} '} '} 1 Ll _l l _l Lol
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0.14 L = 0.1 1
. i MNormalized friction ratio (%)
g : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
:] No Lillllef&ttiﬂl‘l | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:38:20 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT
Project title : Location :
CPT file : 185140U005
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 3.00m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 3.00m 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: .23 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
3 1 1 14
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3 3 3 3
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27 274 27 27
28 28 28 28+
29 294 29 29
30 30 30 30 e Sl e ey
5 10 15 20 0 2 4 6 8 10 1 2 3 4 0 B X 0.6 0 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of |Il||llefictl0]'l poten‘hal
O.U L A i A 1,000 I_ Lol
41 Liquefaction -
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5 - -2
= i I
© 0,34 - E
g ¥
S ] .
=]
0.24 B
G 2
i - L
0.1 = 0.1 1
. - MNormalized friction ratio (%)
: : Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefaction | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: Lig s il R A S
20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 26/07/2014, 17:38:35 1
Project file: E:\Ambra_PhD\D tecnica’C A ino\LPT\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 2020408999
Input parameters and analysis data
Analysls method: I&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
; ; ;: ~\During earthq.
3 3 3
4 El 4
5 5 5
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7 7 74
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11 11
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{ ) [T Y ([ | T.x T | - T T
0246810121416 8 10 ] 0.2 0.4 06 0 05 1 15 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll _l l _l Lol
1 Liquefaction -
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' L il
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o B 5
* =1
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= £ 2
5 - -2
= i I
OE; 0.3 - E
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PO i £
ERFR - 2
@ Lot onree g
0.1 B 0.1 1
. i MNormalized friction ratio (%)
] B Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
:] No Lillllef&ttiﬂl‘l | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
[ e e o T e e o Zone B: Liquefaction and post-eartheuake strength Joss unilkely, check cyclic softening

0 20 40 60 80 100

120 140 160 180 200

Zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,

q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 20:41:11 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :

CPT file : 2030108001

Input parameters and analysis data

Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior

Fines correction method:  1&6 (2008) G.W.T. (earthq.): 1.00m 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: (.23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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M,,=7%, sigma’=1 atm base curve
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Cyclic Stress Ratio* (CSR*)
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No Liquefaction

B
-
=
=
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T T
o 0.2 0.4 0.6 0 05 1 1.5 2

Ic (Robertson 1990) CRR & CSR Factor of safety

I

Summary of Iil‘uefaction potential
1,000 '} '} '} 1 Ll : _l l .

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

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

gaometry
L o e S I o B st i il R A S
20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
QCIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 20:38:17 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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Project

title :

CPT file : 2030108999
Input parameters and analysis data

Earthquake magnitude M, 6,14

Peak grou

= 14

15+

g 167
17
18
19
204
214
2
23
24
25
26
27
28+

nd acceleration: .23
Cone resistance

LIQUEFACTION ANALYSIS REPORT

Location :

I&B (2008) G.W.T. (in-situ): 1.00 m
I&B (2008) G.W.T. (earthq.): 1.00 m
Based on Ic value  Average results interval: 3

Ic cut-off value: 2.60
Unit weight calculation:  Based on SBT

Friction Ratio

6 8 10121416
qt (MPa)

0.;..4.&.&'10
Rf (%)

M,,=7%, sigma’=1 atm base curve

Cyclic Stress Ratio* (CSR*)

Liquefaction

LN B B B e o B e 2 B S B e S W S S e puw B D e S e m e mmw e |

No Liquefaction

Use fill: No Clay like behavior

Fill height: /A applied: Sands only
Fill weight: N/A Limit depth applied: No

Trans. detect. applied: No Limit depth: N/A

Ko applied: Yes MSF method: Method based

CRR plot

"0z 04 06 0 05 1 15 2
CRR & CSR Factor of safety
Summary of liquefaction patentia

|

1,000

(NN

Normalized CPT penetration resistance

01

1
MNormalized friction ratio (%)

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

gaometry
L o e S I o B st e i il R A S
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
q:CIN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software Report created on: 26/07/2014, 20:40:57 1
Project file: E:\Ambra_PhD\D tecnica\CPT ! Agostino\LPT\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C001
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
n " W I
1 1 2 Druring earthg. 1
1.5 1.5+ 1.5 1.5
24 24 24
2.5 2.5+ 2.5+ 2.5
34 3 3+
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8 T T b o o o o e o 8 L e e 8
0.5 1 0 2 4 6 8 10 L] 0.2 0.4 0.6 1] 0.5 1 1.5 2
qt (MPa) Rf (%) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / "
i [ 3
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T L il
m
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R [ E
e ] £ 2
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= i |
© 0,34 - E
g ¥
2 1 2
=]
0.24 B
G 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
Clig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:52:34 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 175 - 203010C001

200



| GeolLogismiki

CEOLOCISMI “" . Geotechnical Engineers
SLOGISHIR <)

Merarhias 56
n IT: W http:/fwww.geologismiki.gr

LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C002
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
_ o) v l
X ¥ During =arthq.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1rmcl '} '} '} 1 Ll 3 l l _I_ Lol
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Cyclic Stress Ratio* (CSR*)
o e
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o £
[
PO T W T T 1

0.1

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zone B: | i il R A S
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:52:54 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C003
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
b I
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
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a 2
0.1 = 0.1 1
. - MNormalized friction ratio (%)
i Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment ngtv\fareT Report created on: 26/07/2014, 17:53:08

Project file: E:\Ambra_PhD\D stecnica\CPT !

g

ALPI\CLig_SA_023.clg
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C004
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
n " W
1 1 2 Druring earthg.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:53:24 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 178 - 203010C004

203



| GeolLogismiki

CEOLOCISMI “" . Geotechnical Engineers
SLOGISHIR <)

Merarhias 56
n IT: W http:/fwww.geologismiki.gr

LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C005
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
4 i 4 l o |
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
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. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:53:37 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C006
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
n " W
1 1 2 Druring earthg.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:53:50 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C007
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1+ 1 —
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
o.u L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol

Liquefaction

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

0.1 1
MNormalized friction ratio (%)

Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

J No Liquefutiun Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
gaometry
T e A o B o e e st i sirangih loss unllkely, chadk ejelic sananing
0 20 40 80 100 120 140 160 180 200 zone G Cyclic liquefaction and strength loss possible depending on soil plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:54:03 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C008
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =72, sigma'=1 atm base curve i ion potentia
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L e T e e e e e B e il i sirangih loss unllkely, chadk ejelic sananing
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment ngtv\fareT Report created on: 26/07/2014, 17:54:15

ALPI\CLig_SA_023.clg

Project file: E:\Ambra_PhD\D stecnica\CPT !

g
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C009
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
1 1 ¥
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
o.u L * % U A i A 1mc s“ﬂl‘malr'?f!lquleﬁfhm l l I_I_ Lol
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. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:54:29 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C010
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
i 1 \ Guring eartha.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
T A B T e ML N ey e w Zone B 1 Wt ot strength loss uniikely, check cyeiic soflening
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment ngtv\fareT Report created on: 26/07/2014, 17:54:48

Project file: E:\Ambra_PhD\D ALPI\CLig_SA_023.clg

stecnica\CPT_ g

Rapporto 184 - 203010C010

209



| GeolLogismiki

CEOLOCISMI “" . Geotechnical Engineers
SLOGISHIR <)

Merarhias 56
n IT: W http:/fwww.geologismiki.gr

LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C011
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
2 | v
: ) L D uring earthe.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / "
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Cyclic Stress Ratio* (CSR*)
o e
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0.1

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:55:01 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C012
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
' " | | v
1 1 Druring earthg.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
i Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:55:21 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C013
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
B Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:55:49 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C014A
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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3 X 3 During earthg.
1.5+ 1.5+ 1.5+
2 2+ 24
2.5 2.5 2.5+
3+ 3+ 31
o 3.5+ 3.5+ 3.5+
£
"-é_ 4 4 4
3 4.5 4.5 4.5
59 541 54
5.5+ 5.5+ 5.5
6 6 [
6.5 6.5+ 6.5
7= 7 7
7.4 7.5+ 7.5+
I L] I i ) R O RN ST [N PR T T T T T
05 1 15 Z 0 2 4 6 8 10 1 2 3 4 L] 0.2 0.4 0.6 1] 0.5 1 1.5 2
qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:56:01 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C014B
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
B Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:56:13 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C015
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
n " W
1 1 [ruring earthg.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:56:25 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C016
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
n " W I
1 1 2 Druring earthg. 1
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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0.1 = 0.1 1
. - MNormalized friction ratio (%)
L Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:56:36 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C017
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
n " W I
1 1 2 Druring earthg. 1
1.5+ 1.5+ 1.5+ 1.5
24 2+ 24
2.5 2.5+ 2.5+ 2.5
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:56:48 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C018
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
] i v
b . 1 Ciuring earthq.
1.5 1.5+ 1.5+
2 2 2
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
O.U L A i A 1,000 1 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / {
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Normalized CPT penetration resistance
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o
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o £
[
PO T W T T 1

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

0.1

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:57:04 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C019
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
= _ h 4
1 3 1 Dhuring earthag.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =72 sigma'=1 atm base curve Summary of quuehction potential
o.u L A i A 1,000 1 '} '} '} 1 Ll 3 l l _I_ Lol
Liquefaction - / {

Normalized CPT penetration resistance

Cyclic Stress Ratio* (CSR*)

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | jon and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:57:18 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C020
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
2 4 v
X ¥ During earthq.
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =72 sigma'=1 atm base curve Summary of quuehction potential
O.U L A i A 1,000 '} '} '} 1 Ll 3 l l _I_ Lol
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Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B! | and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:57:31 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C021
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method I&B (2008) 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: A Limit depth applied: No
Earthquake magnitude M,: 6,14 Ic cut-off value: 2.60 Trans. detect. applied: N Limit depth: N/A
Peak ground acceleration: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih foss likely depending on loading and ground
geometry
Lo e LA IS B W o B B S e it s il IR R T
0 0 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry

CLig v.1.7.5.27 - CPT Liquefaction Assessment ngtv\fareT Report created on: 26/07/2014, 17:57:44

tecnica\CPT \LPI\CLi_SA_023.clq

Project file: E:\Ambra_PhD\D

g
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C022
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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1.5 1.5+
2+ 2+
2.5 2.5
39 3
E 3.5 3.5+
Jé- 4 4
& 4.5 4.5
5 54
5.5 5.5
6 6
6.5~ 6.5+
71 74
7.5 7.5+
A :
1 I 1 I P R LS L P T T T T T
1 2 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
M..=7%2, sigma'=1 atm base curve i i i
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0.1

Normalized CPT penetration resistance

= 01 1
- MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection : Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B! | jon and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:57:58 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C023
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
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. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:58:10 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C024
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
A i | v
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
: Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:58:21 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C025
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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. - MNormalized friction ratio (%)
[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 17:58:33 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C026
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:07:16 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C027
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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i Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:07:35 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C028
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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L o e S e e e e Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:07:47 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C029
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT Ko applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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geometry
[ e e o T e e o it s il R A S
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:08:04 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C030
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:08:30 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C031
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
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[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:08:42 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C032
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
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[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:08:54 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C033
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zane B: L i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:09:07 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C034
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio SBTn Plot CRR plot FS Plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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[ Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e Zane B: L i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:09:20 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C035
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M..=7%2, sigma'=1 atm base curve i ion potentia
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i Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
A No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 80 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:09:34 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C036
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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L Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:09:47 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C037
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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B Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:09:58 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C038
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:10:10 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C039
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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Liquefaction

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B! | and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:10:21 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C040
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:10:35 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C041
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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Liquefaction

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B! | and post strength loss unlikely, check eyelic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:10:50 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C042
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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B Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:12:29 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq

Rapporto 217 - 203010C042

242



] GeoLogismiki
Ein-nnuomnul i ‘_ Geotechnical Engineers
LULIRDIIINE \'Co/"  Merarhias 56
Getechnicsl foltusie]

n IT: W http:/fwww.geologismiki.gr

LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C043
Input parameters and analysis data
Analysls method: 1&B (2008) G.W.T. (in-situ): 1.00 m Use fill No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M, =72 sigma'=1 atm base curve Summary of quuehction potential
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L Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading
No Liquefection | Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
e e e o e e e st i siregily s el Checicopc sonsnkng
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:12:41 1
Project file: E:\Ambra_PhD\D tecnica\CPT_SantAgostino\LPI\CLig_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C044
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: I&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =7"'% sigma’=1 atm base curve Summary of liquefaction potential
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Liquefaction

Cyclic Stress Ratio* (CSR*)

Normalized CPT penetration resistance

01 1
MNormalized friction ratio (%)
Zone A,: Cyclic liquefaction likely depending on size and duration of cyclic loading

No Liquefection Zone Ay Cyclic liquefaction and strengih loss likely depending on loading and ground
geometry
L o e S e e e e Zone B | and post strength loss unlikely, check eyclic softening
0 20 40 60 B0 100 120 140 160 180 200  zone C: Cyclic liquefaction and strength loss possible depending on soll plasticity,
qclN,G brittleness/sensitivity, strain to peak undrained strength and ground geometry
CLig v.1.7.5.27 - CPT Liquefaction Assessment Software - Report created on: 26/07/2014, 18:12:59 1
Project file: E:\Ambra_PhD\D stecnica\CPT_SantAgostino\LPI\CLiq_SA_023.clq
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C045
Input parameters and analysis data
Analysis method: I&B (2008) GW.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method: 188 (2008) 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: .23 Unit weight calculation:  Based on SBT K, applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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qt (MPa) Rf (%) Ic (Robertson 1990) CRR & CSR Factor of safety
M. =72, sigma'=1 atm base curve i ion potentia
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LIQUEFACTION ANALYSIS REPORT

Project title : Location :
CPT file : 203010C046
Input parameters and analysis data
Analysis method: 188 (2008) G.W.T. (in-situ): 1.00 m Use fill: No Clay like behavior
Fines correction method:  1&B (2008) 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: .23 Unit weight calculation:  Based on SBT K. applied: Yes MSF method: Method based
Cone resistance Friction Ratio CRR plot
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