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RELAZIONE TECNICA

comprendente:

RELAZIONE GEOLOGICA inerente le indagini geognostiche eseguite, la definizione delle unita
litotecniche, gli eventuali processi geomorfologici al fine della modellazione geologica del sito
(§6.2.1. DM 17/01/18)

RELAZIONE GEOTECNICA basata sulle indagini eseguite, fornisce tutti i dati geotecnici
necessari per il progetto, la caratterizzazione e la modellazione del volume significativo di
terreno interessato (§6.2.2. DM 17/01/18)

Relazione concernente la “RISPOSTA SISMICA DEL SITO” (ai sensi del DM 17/01/18 NNTC) e
la verifica agli Stati Limiti Ultimi (SLU) (§6.4 del DM 17/01/18) al fine della progettazione per
azioni sismiche e la suscettivita alla liquefazione dei terreni investigati
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1 PREMESSE

Su incarico della Committenza, in accordo con i tecnici incaricati, nel mese di Dicembre 2021 & stato
eseguito il presente studio geologico-geotecnico e sismico al fine di definire le caratteristiche geologiche
e sismiche e determinare i parametri geotecnici caratteristici del terreno di fondazione in un’area a
supporto della presentazione del Piano Particolareggiato di iniziativa provata C.2Q "LA GRANDE", in via

Guercinesca Ovest, in localita La Grande, nel Comune di Nonantola (MO).

Fig. 1.1 — Foto aerea dell’area in studio (tratta da Google Earth)
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PLANIMETRIA
SCALA o .
1:500

Fig. 1.2 — Stralcio della planimetria generale di progetto

Per ottemperare alle richieste del D.M. 17/01/2018 il succitato studio verra suddiviso nei seguenti ambiti:

1) RELAZIONE GEOLOGICA riguardante le indagini geognostiche eseguite, la caratterizzazione e
modellazione geologica del sito (§86.2.1. DM 17/01/18);

2) RELAZIONE GEOTECNICA basata sulle indagini eseguite, fornisce la caratterizzazione e la
modellazione del volume significativo di terreno interessato (86.2.2. DM 17/01/18);

3) Relazione concernente la “RISPOSTA SISMICA DEL SITO” (ai sensi del DM 17/01/18) al fine della
progettazione per azioni sismiche e della verifica della suscettivita alla liquefazione dei terreni

investigati.
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1.1 INQUADRAMENTO GEOGRAFICO

Il lotto oggetto del nuovo intervento residenziale € ubicato in via Guercinesca Ovest, in localita La
Grande nel Comune di Nonantola (MO), come illustrato nella “Carta corografica”, estratto tavola CTR n.
202_NO, alla scala 1: 25.000 (tav. n. 1); nella “Carta topografica” sezioni CTR n. 202050, alla scala 1:

10.000 (tav. n. 2) e nella “Ripresa aerea” (tav. n. 3), riportate in allegato.

2 INQUADRAMENTO GEOLOGICO - GEOMORFOLOGICO

Il lotto oggetto di studio € collocato a nord del comune di Nonantola in localita La Grande, ad una quota

topografica media di circa 24.0 m s.l.m..

Dal punto di vista litologico nell'area affiorano i depositi di seguito illustrati e riportati nella “Carta
geologica” (tav. n. 2), tratta dal sito della Regione Emilia Romagna, GEOLOGIA, SISMICA E SUOLI -

Cartografia geologica interattiva:

SUCCESSIONE NEOGENICO-QUATERNARIA DEL MARGINE APPENNINICO PADANO

= s
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Successione neogenico-quaternaria del margine appenninico padano

AESAaA - Unita di Modana
Daposili ghiaiosi passanti a sabbia e limi di lerrazza
— alluvionale.Limi prevalenti nelle fasce pedecollinari di
interconoide. Unita definita dalla presenza diun sualo Area di interesse
a bassisimo grado di alteraziona.
Litcfacies limesa

3 CARATTERIZZAZIONE GEOTECNICA DEL TERRENO

3.1 INDAGINI GEOTECNICHE

In relazione alla litologia individuata dalla cartografia nell’area di studio e in base alla tipologia

dellintervento in progetto, la campagna geognostica € stata espletata mediante le seguenti indagini:

- N. 4 PROVE PENETROMETRICHE STATICHE CON PUNTA MECCANICA CPT;
- N. 2 PROVE PENETROMETRICHE STATICHE CON PUNTA ELETTRICA E PIEZOCONO CPTU.

| tabulati e i diagrammi relativi alle prove penetrometriche effettuate in sito, corredati dell’interpretazione

geotecnica, sono riportati in allegato n. 1.

3.2 PROVE PENETROMETRICHE STATICHE CPT

Nell’allegato n. 1 sono riportati anche i grafici e le tabelle riguardanti le prove eseguite corredate
dell'elaborazione geotecnica e litostratigrafica. Le caratteristiche tecniche dello strumento impiegato

sono le seguenti:

Punta meccanica Begemann
Spinta 100 kN
Intervalli di misura 20 cm
Parametri registrati Rp (resistenza alla punta)
RI (resistenza attrito laterale)
Area punta 10 cm?
Angolo alla punta 60°
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Fig. 3.2.1: Punta Begemann (a)
e schema di avanzamento (b)

E/ Asta interna
i Asta esterna

Manicotto di

Punta attrito laterale

Y
Begemann
é/ Cono 2 cm %
1) 2) 3) 4)

La prova penetrometrica statica CPT (Cone Penetration Test) viene realizzata infiggendo nel terreno,
alla velocita di 2 cm/sec, la punta meccanica Begemann (fig. 2.2). La punta presenta alla sua estremita
inferiore un cono avente un angolo al vertice di 60°, un diametro alla base di 36 mm e quindi un’area di
base di 10 cm?. Esso supporta lungo il suo stelo un manicotto d’attrito, la cui superficie laterale & di 150
cm?. | valori degli sforzi di reazione che il suolo oppone alla penetrazione della punta, allo scorrimento
del manicotto laterale e 'avanzamento dell’insieme punta piu aste, verranno registrati ogni 20 cm di
avanzamento in profondita.
L’esecuzione della prova avviene tramite il seguente schema di avanzamento (fig. 2.2):
1) posizione di riposo con punta completamente chiusa;
2) spinta esercitata sulle aste interne con avanzamento di 4 cm del solo cono; visualizzazione dello
sforzo di punta (Rp);
3) spinta esercitata sulle aste interne con avanzamento di 4 cm di cono + manicotto; visualizzazione
dello sforzo di punta + attrito laterale (RI);
4) spinta esercitata sulle aste esterne con avanzamento di 12 cm e ritorno alla posizione di riposo
con punta completamente chiusa; visualizzazione dello sforzo di punta + attrito + attrito della batteria
di aste (Rt).

Nella fase d’avanzamento in cui viene letta la resistenza alla punta, il display restituisce
automaticamente il carico unitario di resistenza (Rp) tenuto conto della superficie di infissione di circa 10
cm?. Nella fase di avanzamento in cui viene letta la somma delle resistenze alla punta ed al manicotto di
frizione il display visualizza il carico assoluto espresso in kg diviso per 10 (RI). Ad ogni profondita di
misura (x), i valori reali della resistenza alla penetrazione della punta “q.” e dell’attrito laterale locale “f”

possono essere calcolati tramite le seguenti formule:
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qe(x) = Rp (x) [kg/cm?]
dove:
AP (Area Punta) = 10 cm?
AM (Area Manicotto Laterale) = 150 cm?

fs (X) = (RI(x+1) — Rp(x+1)) - (AP/AM) = (RI(x+1) — Rp(x+1)) / 15

La particolare punta utilizzata per la perforazione Friction Jacket Cone & servita a determinare, oltre al
carico di rottura, anche la litologia dei terreni investigati: dal rapporto tra la resistenza penetrometrica
alla punta e la resistenza laterale locale € infatti possibile risalire, attraverso I'esperienza di Begemann,
modificata da Schmertmann (di seguito descritti), alla granulometria, e di conseguenza alla litologia, dei

terreni attraversati dall’indagine.

Metodo di Begemann:
Il metodo di BEGEMANN considera il rapporto tra Rp e Rl come parametro indicativo delle variazioni

litologiche. In particolare I’Autore suggerisce le seguenti correlazioni:

Rapporto Rp/RI Litologia
Rp/Rl < 15 Argilla organica e torba
15 < Rp/RI <20 Limo e/o argilla inorganica
30 < Rp/RI <60 Limo sabbioso e sabbia limosa
Rp/RI > 60 Sabbie o sabbia piu ghiaia

Va ricordato che tali correlazioni sono valide solo per terreni immersi in falda.

Metodo di Schmertmann:
Il metodo di SCHMERTMANN considera come indicativo della litologia della verticale indagata il

rapporto delle resistenze Fr (con Fr%=100 RI/Rp), secondo il grafico seguente:
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Rapporto delle resistenze, Fr=100 RI/Rp

3.3 PROVE PENETROMETRICHE CON PUNTA ELETTRICA E PIEZOCONO
CPTU

La prova penetrometrica statica con punta elettrica (CPTE/U), consiste essenzialmente nella misura
della resistenza alla penetrazione di una punta conica standard, connessa all’estremita inferiore di una
batteria di aste cave, che viene infissa a pressione e velocita costante nel terreno tramite un dispositivo

di spinta idraulico che agisce alla sommita delle aste.

Fig. 3.3.1: Attrezzatura di prova utilizzata.

La punta elettrica & strumentata con sensori elettrici e un sistema di trasmissione dei dati in superficie

via cavo, che permette I'acquisizione e la registrazione dei dati quasi in continuo, ogni centimetro. | dati

g
T e,
v 't
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misurati durante la prova sono la resistenza totale alla penetrazione Qt, la resistenza alla penetrazione
della punta Qc e la resistenza laterale del manicotto Fs; €& possibile inoltre monitorare, durante
'esecuzione della prova, alcuni parametri di controllo quali I'inclinazione rispetto alla verticalita e la
velocita di penetrazione del cono.

Una punta elettrica particolare, detta “piezocono”, &€ dotata anche di un dispositivo di misura della
pressione, attraverso il quale viene misurata la pressione dell’acqua nei pori del terreno u (CPTU). La
pressione che viene misurata € la pressione u = uy + Au, dove up € la pressione dovuta al livello
idrostatico e Au quella generata dallo sforzo alla penetrazione nel terreno.

Il piezocono da Noi utilizzato € un Pagani, con sistema di acquisizione TGAS07 ed & dotato di un
dispositivo di misura della pressione costituito da un cilindro metallico saturato con grasso, situato poco
al di sopra della punta conica. Si riportano, di seguito, la composizione dell’attrezzatura di prova (fig.

3.3.1) e le caratteristiche del piezocono (fig. 3.3.2).

FILTRO PER LA MISURAZIOME !
DFLLA PRESSIONE INTERSTRIALE DELUACOUA |
PRESENTE NEL TERREND 1

___________

Fig. 3.3.2: Attrezzatura di prova.

Sede Legale: Via C. Costa. 182 - 41123 Modena jr ?f:
Uifici: Via Par Modana, 12 - 41051 Castelnuova R, (MO) E E

. G R U p Tal. 058 3967168 - Fax. 058 5960176 | DNV-GL
infoggecgroupmodana.il “, ,;?/
GEOLOGIA E AMBIENTE wwrw geodgronsenodana, il .

CON
- il SESTICNE QUALITA
PIA (298 1500362 CEMTIFIGATD D4 DN

1G0T =



Relazione geologica, geotecnica e sismica a supporto della presentazione del Piano Particolareggiato di iniziativa privata
C.2Q "LA GRANDE", in fregio a via Guercinesca Ovest,in localita La Grande
nel Comune di Nonantola (MO) RIF. 1164/2021

| Sensore Fando saala Risoluzione | Precisione

ac 50 - 100 MPa 34 bit - 0,005 MPa

F5 1600 kPa 24 hit 0,04 MPa

12 2500 kPa | 24 bit 0,04 MPa

Tt 07 -m° 12 bit 0,5°

Lunghezza 320 mm [ Peso 1.8 kg
Diametro 358 mm Angolo di apertura punta 60°
Serione 10 o | Superficie manicolto faterale 150 tm?

Fig. 3.3.3: Caratteristiche del Piezocono Pagani.

| dati acquisiti sono stati elaborati con software CPeT — IT v. 1.7.4.13 prodotto da GeolLogisMiki —
Geotechnical Software.

La caratterizzazione litostratigrafica del terreno & stata effettuata in funzione delle carte proposte da
Robertson, in cui il tipo di comportamento del terreno € definito da tre parametri: gt, resistenza alla punta

corretta, Rf, Bq, nella prima carta (1986) e con i parametri normalizzati nella seconda (1990).
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SBTn plot Normalized Bq plot

mormalized Cone Resistance, Qtn
Normalized cone resistance, Gtn
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La ricerca e la disponibilita di numerosi dati ottenuti in camera di calibrazione e in campagna ha prodotto
numerose correlazioni tra i dati misurati in sito e il valore dei parametri geotecnici caratteristici dei
terreni. Il software utilizzato per I'elaborazione delle prove utilizza le correlazioni riportate nello schema

seguente.
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3.4 CARATTERISTICHE GEOTECNICHE E LITOSTRATIGRAFICHE DEL
SOTTOSUOLO

Sulla base dei dati emersi dall’elaborazione geotecnica e litostratigrafica delle prove penetrometriche
CPT e CPTu effettuate e illustrate nell’allegato n. 1, si puod riassumere quanto segue:
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- al termine delle prove penetrometriche, in data 30/11/2021 & stata rilevata la soggiacenza della FALDA
FREATICA LIBERA all'interno dei fori di sondaggio. La verifica & stata eseguita mediante freatimetro

elettroacustico.

LIVELLO FALDA FREATICA SUPERFICIALE

CPT 1 CPTu 2 CPT 3 CPTu 4 CPT 5 CPT6
Non rilevata -2.60 m da -2.40 m da -2.50 m da -2.60 m da -3.00 m da
p.c. p.c. p.c. p.c. p.c.

3.5 MODELLO GEOTECNICO

Il modello geotecnico € finalizzato a fornire tutti i parametri geotecnici del terreno necessari per la
progettazione. Sulla base dei dati emersi dall’elaborazione geotecnica e litostratigrafica delle indagini

geotecniche eseguite, illustrate nell’allegato n. 1 e precedentemente descritte, si fornisce il seguente

modello.
MODELLO GEOTECNICO SCHEMATICO
©
Strato Profondita % Litotipo Parametri geotecnici
L
y 1800kg/m” = 18.00 kN/m>
Y 2100 kg/m° = 21.00 kN/m>
. . Cuk 0.90 kg/cm” = 90.0 kN/m”
0.0 —1.60 Argilla o argilla Cli 0.09 kg/cm? = 9.0 kN/m?
m da p.c. limosa Mo 70.0 kg/cm* = 7000 kN/m”
sovraconsolidata o
oK 24
\% 0.35
Es 126.0 kg/cm? = 12600 kN/m?
y 1750kg/m° = 17.50 kN/m°
-2.40 Y 2050 kg/m® = 20.50 kN/m®
m da p.c. Argilla o argilla Cuk 0.35 kg/cmif 35.0 kN/m;
1.60 — 5.60 limosa a medio- C 0.035kg/cm” = 3.5 kN/m”
m da p.c. scarsa consistenza Mo 30.0 kg/cm” = 3000 kKN/m
oK 21°
\'% 0.50
Es 49.0 kg/cm” = 4900 kN/m*
y 1800 kg/m® = 18.00 kN/m”®
Y 2100 kg/m® = 21.00 kN/m°
Argilla o argilla Cu 0.60 kgfem ~ 60.0 kN/m*
5.60 — 8.40 ) X Ck 0.06 kg/cm® = 6.0 kN/m
3 m da p.c. limosa a media Mo 50.0 kg/cm? = 5000 kN/m?
consistenza -
bk 23°
v 0.45
Es 84.0 kg/cm” = 8400 kN/m”
y 1850 kg/m® = 18.50 kN/m”®
Argilla o argilla Y 2150 kg/mzz 21.50 kN/mdz
8.40 — 16.00 limosa a medio Cuk 0.70 kg/cm® = 705.0 kN/m
) Z Z
m da p.c. clevata consistenza Ck 0.07 kg/cm” = 7.0 KN/m
Mo 50.0 kg/cm® = 5000 kN/m”
bk 24°
GHECNEg,
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v 0.40
Es 98 kg/cm” = 9800 kN/m*
y 1900 kg/m° = 19.00 kN/m’
y 2200 kg/m® = 22.00 kN/m®
Cuk 0.90 kg/cm® = 60.0 kN/m?
Da - 16.00 Argilla o argilla C’x 0.09 kg/cm® = 6.0 kN/m?
m da p.c. limosa consistente M, 80.0 kg/cm® = 8000 kN/m”
bk 25°
\' 0.35
Es 126.0 kg/cm® = 12600 kN/m*
4 CLASSIFICAZIONE E CARATTERIZZAZIONE SISMICA DEL

SOTTOSUOLO

4.1 INDAGINI GEOFISICHE

Per classificare I'area da un punto di vista sismico €& stata considerata la seguente indagine geofisica
effettuata in sito:

- N. 1 INDAGINE SISMICA CON TECNOLOGIA MASW;
- N. 2 INDAGINI SISMICHE PASSIVE CON TECNICA HVSR.

L’elaborazione dell'indagine sismica & consultabile nell’allegato n. 2.

4.1.1 INDAGINE SISMICA SECONDO DISPERSIONE ATTIVA DI ONDE DI
SUPERFICIE DI TIPO REYLEIGH (metodologia MASW)

Per poter caratterizzare il sottosuolo nei confronti della risposta sismica locale, in corrispondenza
dell'area in oggetto € stata svolta un’acquisizione in dispersione sismica attiva di onde superficiali tipo
Rayleigh (MASW-Multichannel analysis of surface waves - Park C. B., Miller R. D., & Xia J., 1999),
registrata mediante array lineari. Sulla scorta di tali indagini & stato possibile definire le velocita di

trasmissione delle onde di taglio S nel sottosuolo.

La tecnica in oggetto permette di ricostruire il profilo verticale delle Vs con procedimenti di modellazione
diretta delle velocita di fase delle onde di superficie (tipo Rayleigh). Partendo dal sismogramma
registrato, generato mediante perturbazione indotta da una sorgente energizzante in asse con lo

stendimento, & possibile condurre un’analisi spettrale in termini energetici.

Successivamente, attraverso la trasformata di Fourier, si individua la distribuzione dell'energia (spettro)
relativa alle velocita di fase e in funzione delle varie frequenze alle quali sono registrate. Da tale

elaborazione, tramite una fase di “picking” del segnale ad elevata intensita si ottiene la curva di
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dispersione. Attraverso una fase d’inversione del segnale & infine possibile calcolare il modello sismo-
stratigrafico espresso in termini di velocita delle onde di taglio (Vs). Tale fase si basa sul principio che le
velocita delle onde di Rayleigh sono generalmente 1/9 delle velocita delle onde di taglio (Park C. B.,
Miller R. D., & Xia J., 1999).

La suddetta analisi & stata realizzata mediante array lineare costituito da n. 24 geofoni verticali, aventi
frequenza propria di risonanza pari a 4.5 Hz, spaziati di offset pari a 5.00 m. Il segnale analogico
derivante dalle apparecchiature geofoni che & stato convertito in segnale digitale mediante sismografo
Geode (Geometrics) 24 bit. | parametri di acquisizione utilizzati hanno previsto una velocita di
campionamento (sample rate) di 0.2 millisecondi e lunghezza delle acquisizioni di 2 secondi. Le
energizzazioni, eseguite attraverso massa battente da 8.00 Kg, sono state eseguite a 15.00 m, in

direzione opposta al geofono corrispondente al primo canale di acquisizione della strumentazione.

Poiché il calcolo del profilo delle velocita delle onde di Rayleigh, Velocita(fase)/frequenza, rappresenta
una metodologia non univoca, risulta sempre preferibile operare la modellazione in presenza di dati di

taratura (stratigrafici, geofisici, geotecnici ...).

4.1.2 INDAGINI SISMICHE HORIZONTAL TO VERTICAL SPECTRAL
RATIO (HVSR) — Metodo di Nakamura

La caratterizzazione sismica dei terreni tramite la tecnica di indagine sismica passiva HVSR

(Horizontal to Vertical Spectral Ratio — Metodo di Nakamura) & finalizzata all'individuazione delle

frequenze caratteristiche di risonanza di sito. Esse sono correlabili ai cambi litologici presenti sia

all'interno della copertura che nell'ammasso roccioso. L'utilizzo di algoritmi di calcolo finalizzati ad una
modellizzazione sintetica dello spettro H/V, permette di correlare ogni picco spettrale con le discontinuita
presenti nel sottosuolo (per esempio i cambi litologici). | dati che si possono ricavare sono spessori,
profondita e velocita di propagazione delle onde di taglio all'interno del sismo—strato individuato. Tramite
I'elaborazione di moti superiori e I'analisi dell'andamento delle tre componenti del moto, &€ possibile
distinguere i picchi di origine naturale da quelli generati dai moti superiori o da artefatti, al fine di
garantire una corretta interpretazione dello spettro sismico registrato. La tecnica dei rapporti spettrali

(HVSR) trova la sua massima applicazione negli studi di microzonazione sismica poiché fornisce un

parametro fondamentale (frequenza propria di risonanza di sito) per una corretta progettazione di edifici
antisismici. Negli ultimi anni si & affermata anche per la sua versatilita poiché si € dimostrato come lo

spettro sismico puo rappresentare un modello sismo — stratigrafico del sottosuolo.

pE R,
¥ ey

Sede Legale: Via C. Costa. 182 - 41123 Modena F, =
Uifici: Via Par Modana, 12 - 41051 Castelnuova B, (MO) E E

. Tal. 05% 3967168 - Fax. 058 5860176 W ONVGL g
infoi@gecgroupmodana.n 4

GEOLOGIA E AMBIENTE wwrw geodgronsenodana, il ..'-"é;r-'.-' a

S il GESTIONE QUALITA
PIA (298 1500362 GENTIFIGATD D& DR

160 GEEr



Relazione geologica, geotecnica e sismica a supporto della presentazione del Piano Particolareggiato di iniziativa privata
C.2Q "LA GRANDE", in fregio a via Guercinesca Ovest,in localita La Grande
nel Comune di Nonantola (MO) RIF. 1164/2021

La tecnica HVSR ¢ totalmente non invasiva, molto rapida, si pud applicare ovunque e non necessita
di nessun tipo di perforazione, né di stendimenti di cavi, né di energizzazioni esterne diverse dal rumore
ambientale che in natura esiste ovunque. Per l'acquisizione dei dati & stato utilizzato un “velocimetro
triassiale” conforme alle norme SESAME.

| risultati che si possono ottenere da indagini sismiche HVSR sono:

- La frequenza caratteristica di risonanza del sito che rappresenta un parametro fondamentale
per il corretto dimensionamento degli edifici antisismici. Si dovranno adottare adeguate
precauzioni nell'edificare strutture aventi la stessa frequenza di vibrazione del terreno, per evitare
I'effetto di "doppia risonanza", fenomeno estremamente pericoloso per la stabilita delle
costruzioni.

- La frequenza fondamentale di risonanza di un edificio, qualora la misura venga effettuata
all'interno dello stesso. In seguito sara possibile confrontarla con quella caratteristica del sito e
capire se, in caso di sisma, la costruzione potra essere 0 meno a rischio.

- La velocita media delle onde di taglio Vs calcolata tramite un apposito codice di calcolo. E
necessario, per l'affidabilita del risultato, conoscere la profondita di un riflettore noto dalla

stratigrafia (prova penetrometrica, sondaggio, etc.) e riconoscibile nella curva H/V. E possibile

calcolare la Vs30 e la relativa categoria del suolo di fondazione come esplicitamente richiesto

dalle Norme Tecniche per le Costruzioni 2018.

La stratigrafia del sottosuolo con un range di indagine compreso tra 0.5 e 700 m di profondita, anche
se il dettaglio maggiore si ha nei primi 100 metri. Il principio su cui si basa la tecnica HVSR, in termini di
stratigrafia del sottosuolo, & rappresentato dalla definizione di strato, inteso come unita distinta da
quelle sopra e sottostanti per un contrasto d'impedenza, ossia per il rapporto tra i prodotti di velocita

delle onde sismiche nel mezzo e densita del mezzo stesso.
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4.1.3 RISULTATI OTTENUTI

Vengono illustrati successivamente i risultati ottenuti a seguito dell’elaborazione delle indagini geofisiche

eseguite per la caratterizzazione sismica del sottosuolo.

' MASW | Vs3o =199 m/s | Categoria C |

Con riferimento alle categorie di sottosuolo definite dalla normativa tecnica nazionale NTC 2018 sulla
base dei valori delle velocita mediate nei primi 30 m di sottosuolo, & possibile classificare il volume

significativo indagato secondo la categoria si sottosuolo C.

4.2 SISMICITA DELL’AREA

Dalla consultazione della cartografia degli strumenti urbanistici, in particolare la Carta delle microzone
omogenee in prospettiva sismica — MOPS - del comune di Nonantola, di cui & riportato un estratto nella

figura seguente, si nota che l'area in oggetto ricade parzialmente in una zona di attenzione per

instabilita.
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Fig. 4.2.1 — Estratto della Carta di delle microzone omogenee in prospettiva sismica — MOPS - del comune di Nonantola e
relativa legenda.
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Secondo la classificazione sismica del territorio nazionale proposta a partire dall’O.P.C.M. n. 3274/2003

e successive modifiche, il Comune di Nonantola (MO) risulta appartenente alla classe di sismicita 3.

B Zona 2 (107 comuni)
Zona 3 (224 comuni)

Fig. 4.2.2 - Classificazione sismica vigente dei comuni della regione Emilia-Romagna,
il cerchio rosso indica il Comune di Nonantola (MO).

La suddivisione del territorio nazionale in zone a diversa classe di sismicita, caratterizzate da un valore
di accelerazione di picco ed un corrispondente spettro di risposta elastico da utilizzare nella
progettazione, risulta in realtad superata dall’entrata in vigore delle attuali Norme Tecniche per le
Costruzioni (N.T.C. 2018), che ha limitato I'importanza della classificazione sismica alla gestione della

pianificazione ed al controllo del territorio da parte degli enti pubblici.

Sulla base dei contenuti del DM 17/01/18 - Aggiornamento delle “Norme tecniche per le costruzioni”
deve essere definita un’accelerazione di riferimento propria, in funzione delle coordinate geografiche
dell’area e della vita nominale dell’'opera.

Per l'area in oggetto identificata dalle seguenti coordinate geografiche (Sistema di riferimento ED50):
Latitudine: 44.719546°, Longitudine: 11.063321°, in relazione ad un periodo di riferimento T stimato di
475 anni per una classe del manufatto Il, & stato definito un parametro di accelerazione massima attesa

ag pari a ag attesa= 0.1579.

Inig
& ¢,
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Stati limite

E Classe Edificio

1. Affollamente normales. Assenza di funz. pubbliche & sociali...

@ Wita Mominale 50

Ii Interpolazione Media ponderata

(cu=1

Stato Limite Tr [anni] 3 [a] Fo Tc' [s]
Operativita (SLO) 30 0.045 2494 0.253
Danno (SLD) 50 0.056 2.508 0.268
Salvaguardia vita (SLV) 475 0.157 2.590 0272
Prevenzione collasso (SLC) 75 0.208 2526 0.280
Periodo di riferimento per 'azione sismica: 50

Coefficienti SLO SLD LAY SLC
kh 0.013 0.017 0.055 0.081
kv 0.007 0.008 0.028 0.040

Tabelle 4.2.3 — Tabelle dei parametri sismici desunti dal programma “Parametri Sismici” di GEO STRU.

L’accelerazione orizzontale di picco attesa ag & definita in condizioni di campo libero su sito di
riferimento rigido (suolo categoria A) e con superficie topografica orizzontale. L’accelerazione aq
rappresenta uno dei parametri principali che definisce la pericolosita sismica di base, insieme ai

parametri che Fy e Tc* dello spettro di risposta elastico, desumibili nelle tabelle riportate sopra.
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Ai fini della definizione dell’azione sismica, determinata la pericolosita sismica di base, occorre valutare

gli effetti di sito mediante specifiche analisi di risposta sismica locale.

Per la definizione dell’azione sismica, sulla base di quanto previsto dalle N.T.C., si puo fare riferimento
ad un approccio semplificato che si basa sull’individuazione della categoria di sottosuolo e le
condizioni topografiche del sito, in funzione delle quali si definiscono I'entita dell’amplificazione

stratigrafica e topografica.

Sulla base del recente Aggiornamento delle “Norme Tecniche per le costruzioni” (DM 17/01/18),
tenendo conto dei dati ottenuti dallindagine geofisica eseguita in sito, si classifica il terreno di
fondazione in oggetto, come appartenente alla , corrispondente a “DEPOSITI DI TERRENI A
GRANA GROSSA MEDIAMENTE ADDENSATI O TERRENI A GRANA FINE MEDIAMENTE CONSISTENTI CON
PROFONDITA DEL SUBSTRATO SUPERIORI A 30 METRI, CARATTERIZZATI DA UN MIGLIORAMENTO DELLE
PROPRIETA MECCANICHE CON LA PROFONDITA E DA VALORI DI VELOCITA EQUIVALENTE COMPRESI TRA
180 m/s E 360 m/s.

Si ricava quindi il fattore stratigrafico Ss, caratteristico del sito secondo le N.T.C. - D.M. 17/01/18,

mediante la seguente relazione, valida suoli in classe B:

1.00 <S; =1.70 - (0.60 « Foeag/g) <1.50 (4.1.1)
dove:

F, = fattore che quantifica I'amplificazione spettrale massima, su sito di riferimento rigido orizzontale, ed
ha valore minimo pari a 2.2; per il sito oggetto di studio tale valore, calcolato mediante I'utilizzo di
apposito software, risulta pari a 2.590;

ag/g = accelerazione orizzontale del sito, con tempo di ritorno pari a 475 anni/accelerazione di gravita;

Ss = coefficiente di amplificazione stratigrafica o fattore stratigrafico, calcolato tramite la relazione 4.1.1;

per il sito oggetto di studio risulta pari a 1.24, per cui si assume uguale a 1.46;

Successivamente, sulla base delle condizioni topografiche del sito studiato, si calcola il fattore

topografico St dalla seguente tabella:

Caratteristiche della
superficie topografica
Superficie pianeggiante, pendii e 10
rilievi isolati con inclinazione ’

Categoria topografica Fattore topografico S

T
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media i < 15°

T2 _F’endll con inclinazione media 19
i>15
Rilievi con larghezza in cresta

T3 molto minore che alla base e 1.2

inclinazione media 15° <i < 30°
Rilievi con larghezza in cresta

T4 molto minore che alla base e 1.4
inclinazione media i > 30°

Per l'area studiata, sita, come suddetto in una zona pianeggiante, appartenente quindi alla categoria

topografica T1, si ottiene un fattore topografico St pari a 1.0.

In base a tali valori del fattore stratigrafico Ss e del fattore topografico St si procede al calcolo

dell’accelerazione massima orizzontale Amax:

[Amax = Ss o St e ag=1.46 + 1.0 + 0.157 g = 0.229 g (4.1.2)

4.3 ANALISI DI RISPOSTA SISMICA LOCALE

Per ottemperare ai riferimenti normativi citati I'analisi & stata svolta secondo quanto indicato al § 7.11.3
delle NTC 2018, attraverso analisi numerica monodimensionale in campo lineare equivalente. Per fare
cid é stato utilizzato come strumento di lavoro il software di calcolo STRATA (University of Texas -
Austin). Ai fini della restituzione degli spettri di accelerazione, relativi allo stato limite SLV, & stata svolta
la verifica dellamplificazione del sito mediante l'utilizzo di un modello simulato in campo lineare

equivalente.

Utilizzando un modello lineare equivalente & possibile ottenere una soluzione di un modello non lineare,
attraverso analisi lineari complete nelle quali al termine di ogni interazione vengono aggiornati i
parametri di rigidezza e smorzamento che sono dipendenti dallo stato di deformazione del terreno.
Attraverso un'iterazione di calcoli si raggiunge una convergenza prefissata a monte della fase di

computazione.

Il software STRATA ¢& in grado di valutare la risposta sismica di un deposito di terreno, considerando un
profilo monodimensionale in cui si propagano linearmente le onde sismiche, in funzione dei parametri
dinamici attribuiti al terreno. Il terreno viene schematizzato come un sistema di N strati orizzontali
omogenei, isotropi e visco-elastici, sovrastanti un semispazio uniforme, attraversati da un treno di onde
di taglio che incidono verticalmente le superfici. Ogni strato & descritto per mezzo dello spessore H, del

modulo di taglio massimo Gmax o dalla corrispondente velocita massima Vmax, dal valore dello
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smorzamento D, dal peso dell'unita di volume y e dalle curve di decadimento del modulo di rigidezza a
taglio normalizzato (G / GO-y ) e le corrispondenti curve dello smorzamento ( D -y ) con la deformazione
di taglio y. Il modello lineare visco-elastico fa riferimento al modello reologico di Kelvin-Voigt, costituito
da una molla e uno smorzatore viscoso in parallelo. Tale modello & descritto quindi dalla rigidezza (G) e
dallo smorzamento (D). L'onda monodimensionale viene descritta dall'equazione in cui lo spostamento
provocato (u) € funzione della profondita (z) e del tempo (t):

u(z,t)=Aexpli(wt+k=*z)]+Bexp[i(wt-k*z)]

Nell'equazione appena presentata A e B rappresentano le corrispettive amplificazioni del tetto e della
base dello strato considerato. |l fattore k* risulta dipendente dal modulo di taglio (G), dal grado di

smorzamento (D) e dalla densita del terreno (p). Le relazioni sono le seguenti:

P G*=G(1-20%+2DV1 - D?) ~ G(1 +12D)

Dove G* e v*s rappresentano il modulo di taglio e la velocita di taglio.
() by

+— 17
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Fig.4.3.1 - Modello a strati continui adottato per la simulazione con il codice di calcolo STRATA.
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MODELLO SIMULATO

Il modello simulato deriva dai dati ottenuti dalle prove che compongono la campagna geognostica
eseguita in sito. Tale profilo approssima il comportamento del sottosuolo, dal punto di vista sismico, in
corrispondenza dell’area studiata. Il profilo considerato deriva dall’interpolazione dei dati provenienti
dalle indagini geofisiche eseguite, e i dati, di natura bibliografica, disponibili per il sito di riferimento. II
profilo sismico del sottosuolo utilizzato per la modellazione della RSL deriva dall’elaborazione delle

indagini sismiche eseguite in sito integrato con dati di bibliografici. Si illustra successivamente il modello

utilizzato:
Deptft\hat the bottom)of Thickness [m] Vs [m/s] Poisson ratio
e layer [m]
0.00 1.00 120.00 0.43
1.00 15.00 150.00 0.43
16.00 24.00 220.00 0.43
40.00 22.00 330.00 0.42
62.00 37.00 460.00 0.42
99.0 BEDROCK 800.00 0.42

Tab.4.3.2 — Modello ottenuto dall’elaborazione delle indagini sismiche congiunte.

Per descrivere il comportamento dinamico dei terreni costituenti il modello sono state considerate curve
di decadimento dei moduli di rigidezza e smorzamento, al variare della deformazione percentuale y(%).
Si riportano successivamente le curve di decadimento considerate per l'esecuzione del calcolo di

risposta sismica locale:

ARGILLA (ldriss, 1990)

1 ¢—o —— 25
0.8 ] \\ / AT
0.6 +——9o—Moduloditaglio 15 %
3 1 —&—Smdrizamento =
QO 0.4 ] 10 g
&) ] ©
0.2 ] 5 B
: ;
0.00C1 0.001 0.01 0.1 10
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Fig.4.3.3 - Curva di decadimento dei moduli G/Gmax e smorzamento D, utilizzate per descrivere il
comportamento dei materiali che compongono il sottosuolo in oggetto.

In accordo con quanto esposto nella D.G.R. 630/19, I'analisi RSL in oggetto € stata svolta adottando
come input sismico 3 accelerogrammi, corrispondenti allo stato limite SLV. | segnali di riferimento sono
stati successivamente scalati per il valore di PGA, atteso al suolo rigido in corrispondenza dell’areale
oggetto di analisi. Per fare cid & stata considerata l'interpolazione spaziale dei valori di PGA, proposta
da INGV per il territorio nazionale e resi disponibili per il territorio regionale sui punti di una griglia con

passo 0.05 gradi.

Per il sito in oggetto tale valore & pari a 0.157g considerando un valore di Cu = 1.00 (Classe d’'uso Il) e

Vn = 50 anni per ottenere un tempo di ritorno pari a 475 anni.
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RISULTATI OTTENUTI

Sulla scorta delle verifiche svolte mediante software STRATA, in riferimento al modello considerato, &
stato possibile definire, nel dominio delle frequenze, la funzione TF (Funzione di trasferimento) e
rapporto spettrale di amplificazione associato. Per via grafica si inserisce successivamente la funzione
di trasferimento TF ottenuta a seguito dell'analisi RSL in oggetto. Attraverso tale funzione & possibile
definire il campo di frequenze entro il quale il sottosuolo, in corrispondenza del sito in oggetto, amplifica

il segnale sismico, oltre che a quantificare I'amplificazione stessa.

Trasformata di Fourier

a

b ot

— e daprts #

Arem eadione ()

e

] s (51

am L1 !

Funzione di trasferimento

| A

u I\

| /\

u / \™

1 7 ..

0s \
\

001 01 1 10 Frequenza (Hz)

Fattore di amplificazone

Fig.4.3.4 - Dall’alto: Funzione di Trasferimento, funzione FFT.

Definiti i parametri che descrivono il comportamento del sottosuolo nel campo elastico lineare
equivalente e descritti gli accelerogrammi su suolo rigido validi per il sito in oggetto, attraverso il
software STRATA sono state definite le seguenti forme spettrali, in termini accelerazione e velocita alla

superficie:
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Accelerazione
049

08
07
06
05

04

Accelerazione spettrale (g)

03
02
01
0o

00 02 04 06 0s 10 12 14 16 18 20
Periodo (s)

Accelerazioni spettrali relative a un periodo di ritorno pari a 475 anni (SLV)

Velocita
500

Velocita (m/S)

0.0 0z 0.4 0.6 0.8 1.0 12 1.4 16 18 2.0
Periodo (s)

Velocita spettrali relative a un periodo di ritorno pari a 475 anni (SLV).

Dati i valori di accelerazione ottenuti dal calcolo eseguito, & stato definito lo spettro normalizzato per lo
stato limite considerato. Cosi facendo & stato ottenuto lo spettro a probabilita uniforme, sulla base dei
risultati ottenuti mediante il software STRATA. Lo spettro normalizzato RSL é stato derivato attraverso le
indicazioni contenute nell’ordinanza n.55 del 24 aprile 2018 “Disciplina per la delocalizzazione
temporanea delle attivita economiche o produttive e dei servizi pubblici danneggiati dal sisma eseguiti e

conclusi in data anteriore a quella di entrata in vigore del decreto legge n. 189 del 2016”.
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SINTESI ESITI (SLV 475 anni - Cat, C - Top.1)

ST Se—ET

Accelerazione spetirale (g)

oo by a4 [ ce 19 13 14 18 8 ]

Sintesi esiti RSL

ag (9) Fo Tc* TB(s) TC(s) Ss Amax (g)
0.157 2.930 0.272 0.16 0.48 1.43 0.225

Come descritto nell’all. 2 della DGR 630/2019, la stima del fattore di amplificazione FA & stata calcolata
considerando un tempo di ritorno TR=475 anni, con uno smorzamento (=5%, e relativi parametri
rappresentativi dello scuotimento sismico, in particolare:

- accelerazione di picco orizzontale (PGA);

- intensita spettrale SA

j A(T,)dT

dove A & lo spettro di risposta in accelerazione, T & il periodo proprio e ¢ &€ lo smorzamento; sono stati

considerati quattro intervalli di periodo proprio T ottenendo quattro valori di intensita spettrale:

- intensita spettrale Sl

T: T
SAl 0.1s 0.5s
SA2 0.4s 0.8s
SA3 0.7s I.ls
SA4™| 055 1.5s

o N
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SI = J’T?V(T, 0)dT

dove V & lo spettro di risposta in velocita, T & il periodo proprio € { € lo smorzamento3; sono stati

considerati tre intervalli di periodo proprio T ottenendo tre valori di intensita

T T2
SI1 0.1s 0.5s
SI2 05s 1.0s
SI3™ 0.5s 1.5

Di seguito si riportano i grafici degli spettri di risposta in accelerazione e velocita calcolati per I'area in

studio.

SPETTRI DI RISPOSTA IN ACCELERAZIONE
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Fig.4.3.6 - Spettro di risposta in accelerazione SA1

G B,
5 e,
Sede Lagale: Via C. Cosis, 182 - 41123 Modena :3"’ fﬂ"‘&
Uffick: Via Per Madana. 12 - 41057 Castinuove B (MO) = E
. Tel. 059 3867109 - Fax. 058 5860176 W DHV-GL ?T
InfadElgaogroupmodena.it \'& _j..j
GEOLOGIA E AMBIENTE weany, e ogroL pirmdded, il % .-'-E;er' =
- PIVAOZBR 1600362 O CIESTIDNE QUALITA

GENTIFIGATO O/ ORY
= T e



Relazione geologica, geotecnica e sismica a supporto della presentazione del Piano Particolareggiato di iniziativa privata
C.2Q "LA GRANDE", in fregio a via Guercinesca Ovest,in localita La Grande
nel Comune di Nonantola (MO) RIF. 1164/2021

SA2 (0.4 -0.8 SEE) —Sariel
—3Seriel
0.800
0.700
oy 0-600 ™,

0.200 ~\"""“--.____________
—_—
0.100
0.000 . . . . . : ; .
04 045 05 055 06 0.55 07 075 0.8
Periada (s)

Fig.4.3.7 - Spettro di risposta in accelerazione SA2
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Di seguito si riportano in tabella i FA:

Fattore di amplificazione Periodo T (s) FA
Fattore di Amplificazione SA1 0.1s<T<0.5s 2.30
Fattore di Amplificazione SA2 0.4s<T<0.8s 2.54
Fattore di Amplificazione SA3 0.7s<T<l.1s 2.93
Fattore di Amplificazione SA4 0.5s<T<1.5s 3.29

Tab.4.4 — Fattori di amplificazione SA1 —SA2 —SA3 — SA4.

Fattore di amplificazione Periodo T (s) FA
Fattore di Amplificazione SI1 0.1s<T<0.5s 2.35
Fattore di Amplificazione SI2 0.5s<T<1.0s 2.55
Fattore di Amplificazione SI3 0.5s<T<1.5s 3.29

Tab.4.3.13 — Fattori di amplificazione SI1 -SI2 -SI3.

Infine si & calcolato il valore di Hsw, ovvero il parametro che esprime lo scuotimento atteso al sito in
valore assoluto, dato dal prodotto del parametro Acceleration Spectrum Intensity (ASlyys), valore
integrale dello spettro di riferimento in accelerazione calcolato per I'intervallo di periodi 0.1 T<0.5s e
moltiplicato per il fattore di amplificazione in accelerazione (FA) calcolato per lo stesso intervallo di
periodi:

AST e

Hgy=——"xFA
SM AT

| valori di ASIUHS/AT, calcolati per ogni punto della griglia INGV, sono riportati nel file all_4_coord.kmz
disponibili nella pagina web dedicata agli indirizzi per gli studi di microzonazione sismica a cura del
Servizio Geologico, Sismico e dei Suoli, di seguito si riportano i valori della griglia INGV dell’area in

studio.

La zona in studio presenta un valore di ASIUys/AT pari a 348.38
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Fig.4.3.14 — Valori di ASIUHS/AT per I'area in studio - griglia INGV.

Dal confronto tra i risultati dell’analisi di risposta sismica locale eseguita con i risultati della verifica

secondo approccio semplificato NTC2018 si sono ottenuti i seguenti risultati:

RSL NTC 2018
ag Amax Amax
0.157 g 0.225¢g 0.229¢g
ol I"ﬂ' L M"-‘:I,
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5 STABILITA NEI CONFRONTI DELLA VERIFICA A LIQUEFAZIONE

In accordo con la normativa regionale DGR 630/19 si & proceduto alla verifica della liquefazione per le
verticali di prova CPT e CPTU.

La valutazione del fenomeno della liquefazione viene svolta attraverso il calcolo del fattore di sicurezza
di ciascun livello che compone il sottosuolo analizzato nei confronti del fenomeno stesso. Il fattore di
sicurezza € derivato secondo la seguente formulazione:

_{.:RR“ 750" =latm F L
_ -MSF-K_

F. (2)
L4 CSR

Dove:
CRR ¢ rappresentato dal rapporto di resistenza ciclica

MSF rappresenta il fattore di scala della magnitudo che & funzione della magnitudo stessa, della PGA e
del valore di CRR

K, & il fattore di correzione che tiene conto della pressione efficace alla profondita a cui la resistenza
viene valutata

CSR ¢ il rapporto di tensione ciclica, ovvero la tensione di taglio indotta dall’azione sismica,
normalizzata rispetto alla tensione verticale efficace. Tale parametro & derivabile secondo la seguente
formulazione:

- Tmedia - 1 y
CSR = —media _ ) g5. 2% 2¥0
Co g Ovo

| termini che compongono la seguente relazione sono rappresentati da am./g che descrive il valore
dell’accelerazione orizzontale a T = 0.00 s, il rapporto della tensione litostatica totale ed efficace, e |l
coefficiente riduttivo ry. Quest’ultimo, in accordo con la predetta normativa & stato stimato secondo la
seguente formulazione:

r, = explalz)+plz)-M| :

u{z}:—l_nlz—l.lzﬁ-acnf Z_ 45133
| L11.73
ﬁ[z}:{}_lﬁﬁ+ﬂ_118~sm[1 £ g+s.|42]

dove M rappresenta il valore di magnitudo di riferimento per il sito in analisi.

Il valore CRR ¢ stato ricavato attraverso la metodologia di calcolo proposta da Boulanger&ldriss 2014.
Per le specifiche della procedura di calcolo adottata si faccia riferimento all’allegato A2.2 della DGR
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630/2019 della Regione Emilia Romagna. L’'analisi di liquefazione & stata eseguita entro i -20.00 m
rispetto al piano campagna come prescritto dalla normativa di riferimento.

A seguito dellidentificazione del fattore di sicurezza F_ & stato determinato l'indice potenziale di
liquefazione IL (LPI) attraverso il quale & possibile definire I'esposizione del sito al rischio di liquefazione.
Il potenziale di liquefazione LPI & stato determinato secondo la seguente formulazione:

IL:IF(Z)-W(Z)-dZ n cui w(z):@- -
0

- -
- y

crit crit
Dove F(z) viene determinato secondo le formulazioni proposte da Somnez (2003)

In base al valore di LPI ottenuto & possibile fornire un’indicazione del rischio di liquefazione. In
considerazione delle linee guida emesse dalla Regione Emilia Romagna, a seguito degli eventi sismici
di Maggio e Giugno 2012, si considera la classificazione di rischio definita da Sonmez 2003:

INDICE DI
LIQUEFAZIONE

Rischio di liquefazione

2<LPiss

Si illustra successivamente i valori di LPI considerando un’accelerazione massima al suolo Amax =
0.229g (calcolata secondo NTC2018) e una magnitudo di riferimento pari a M=6.14 (derivante dalla
zonazione sismogenetica).

A seguito della verifica, si sono ottenuti i seguenti valori di LPI:
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6 CONCLUSIONI

Il presente studio geologico - geotecnico e sismico & stato redatto a supporto della presentazione del
Piano Particolareggiato di iniziativa privata C.2Q "LA GRANDE", in fregio a via Guercinesca Ovest,in

localita La Grande, nel comune di Nonantola (MO).

Sulla base dei dati emersi dalle indagini geotecniche eseguite in sito, si fornisce per il terreno di

fondazione, il modello geotecnico medio riportato nel §3.5 della presente relazione.

La caratterizzazione sismica del sito, condotta sulla base di indagini sismiche di tipo MASW e HVSR, ha
permesso di determinare la velocita media delle onde di taglio nei primi 30 m di profondita e di

classificare il terreno di fondazione come appartenente alla categoria C.

Dai risultati di un’analisi specifica di risposta sismica locale il valore di accelerazione massima al suolo
ottenuto Awaxrs. = 0.225 g risulta minore rispetto al valore ottenuto mediante I'utilizzo dell’approccio
semplificato del’NTC 2018, pari a Amaxntc = 0.229 g.

Le verifiche a liquefazione sono state condotte con riferimento a questa accelerazione Ayaxgrs. = 0.229
g, considerando una magnitudo di riferimento M = 6.14 e la soggiacenza della falda freatica alla quota

D, = - 2.40 m da p. campagna attuale, come rilevato in campagna al termine delle prove.

Si riassumono nella seguente tabella i risultati ottenuti:

GHE Ry,
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In riferimento ai potenziali di liquefazione ottenuti & possibile derivare un rischio di liquefazione da molto

basso a basso ad eccezione della verticale di prova CPTU 4, in cui € risultato un valore di LPI pari a

2.281 (RISCHIO MODERATO).

In fase di progettazione esecutiva, si consiglia di eseguire per ogni singolo fabbricato in progetto

'esecuzione ulteriori indagini geotecniche corredate di apposite relazioni geologiche geotecniche e

sismiche al fine di definire la portanza, i cedimenti e il modulo di sottofondo del terreno allo scopo di

utilizzare delle idonee strutture di fondazione.

Modena, 14 Dicembre 2021

e GROUP

GEOLOGIA E AMBIENTE

GEO GROUP S.R.L.
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Tav. n. 4 “Carta della litologia di superficie”
Scala 1: 5000

Legenda

Area di interesse Ambiente deposizionale e
litologia affiorante
®* _ * | Limo sabbioso - Piana alluvionale
Successione neogenico-quaternaria del margine —

appenninico padano —_1 Limo - Piana alluvionale

AES8a - Unita ' di Modena —
Depositi ghiaiosi passanti a sabbie e limi di terrazzo

alluvionale. Limi prevalenti nelle fasce pedecollinari

di interconoide.

Post-VI secolo d.C.

Estratto da Regione Emilia-Romagna - Servizio Geologico Sismico e dei suoli - Carta geologica e dei suoli
Da: http://www.regione.emilia-romagna.it/wcm/geologia/canali/cartografia/sito_cartografia/sito_cartografia.htm
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@ Prova penetrometrica statica CPT

LEGENDA
. Prova penetrometrica statica CPTu

@ Indagine sismica HVSR
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ALLEGATO N° 1

Prove penetrometriche statiche con
punta meccanica CPT
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Via C. Costa 182, 41123 Modena
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LEGENDA VALORI DI RESISTENZA
FATTORI DI CONVERSIONE

Strumento utilizzato:
SP100 - GeoDeepDrill

Caratteristiche:

- punta conica meccanica @ 35.7 mm, area punta Ap = 10 cm?

- punta conica meccanica angolo di apertura: & = 60°

- manicotto laterale di attrito tipo 'Begemann’ (@ =35.7 mm-h =133 mm - Am = 150 cm?)
- velocita di avanzamento costante V= 2 cm/sec (£ 0,5cm/sec)

- spinta max nominale dello strumento Smax variabile a seconda del tipo

- costante di trasformazione CT = SPINTA (Kg) / LETTURA DI CAMPAGNA
(dato tecnico legato alle caratteristiche del penetrometro utilizzato, fornito dal costruttore)

fase 1 - resistenza alla punta: qc (MPa)=(L1)xCT/10
fase 2 - resistenza laterale locale: fs (kPa)= [(L2)-(L1)]xCT/150

fase 3 - resistenza totale : Rt (kPa)= (Lt)xCT

- Prima lettura = lettura di campagna durante I’ infissione della sola punta (fase 1)
- Seconda lettura = lettura di campagna relativa all'infissione di punta e manicotto  (fase 2)
- Terza lettura = lettura di campagna relativa all’infissione delle aste esterne (fase 3)

N.B. :laspinta S ( Kg), corrispondente a ciascuna fase , si ottiene moltiplicando la corrispondente
lettura di campagna L per la costante di trasformazione CT .

N.B. :causa la distanza intercorrente ( 20 cm circa ) fra il centro del manicotto laterale e la punta conica
del penetrometro , la resistenza laterale locale fs viene computata 20 cm sopra la punta .

CONVERSIONI

1 kN (kiloNewton) =1000N =~ 100kg=0,1t

1 MN (megaNewton) = 1.000 kN = 1.000.000N =~ 100t

1 kPa (kiloPascal) = 1 kN/m2 = 0,001 MN/m? = 0,001 MPa = 0,1 t/m? = 0,01 kg/cm?
1 MPa (megaPascal) = 1 MN/m2 = 1.000 kN/m? = 1000 kPa = 100 t/m? = 10 kg/cm?
1 kg/cm? =10 t/m2 = 100 kN/m? =100 kPa = 0,1 MN/m? = 0,1 MPa

1t=1000kg = 10kN

www.geogroupmodena.it e-mail: info@geogroupmodena.it
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LEGENDA VALUTAZIONI LITOLOGICHE
CORRELAZIONI GENERALI

Valutazioni in base al rapporto:

F = (qc /fs)

Begemann 1965 - Raccomandazioni A.G.l. 1977
Valide in via approssimata per terreni immersi in falda :

-1/3
- quello misurato ( inalterato ) , per depositi coesivi.

F=qc/fs NATURA LITOLOGICA PROPRIETA

F < 1470 kPa TORBE ED ARGILLE ORGANICHE COESIVE
1470 kPa < F < 2940 kPa LIMI ED ARGILLE COESIVE
2940 kPa < F < 5880 kPa LIMI SABBIOSI E SABBIE LIMOSE GRANULARI

F > 5880 kPa SABBIE E SABBIE CON GHIAIA GRANULARI

Vengono inoltre riportate le valutazioni stratigrafiche fornite da Schmertmann (1978),
ricavabili in base ai valori di qc e di FR = (fs / qc) % :

-AO = argilla organica e terreni misti

- Att = argilla (inorganica) molto tenera

- At = argilla (inorganica) tenera

-Am = argilla (inorganica) di media consistenza
-Ac = argilla (inorganica) consistente

- Acc = argilla (inorganica) molto consistente
- ASL = argilla sabbiosa e limosa

- SAL = sabbia e limo / sabbia e limo argilloso
- Ss = sabbia sciolta

-Sm = sabbia mediamente addensata

- Sd = sabbia densa o cementata

-SC = sabbia con molti fossili, calcareniti

Secondo Schmertmann il valore della resistenza laterale da usarsi, dovrebbe essere pari a:

+ - 1/2di quello misurato , per depositi sabbiosi

www.geogroupmodena.it e-mail: info@geogroupmodena.it
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LEGENDA PARAMETRI GEOTECNICI
SPECIFICHE TECNICHE
Le scelte litologiche vengono effettuate in base al rapporto qc/fs (Begemann 1965 - A.G.I. 1977)
prevedendo altresi la possibilita di casi dubbi :
qc < 1.96 MPa : possibili terreni COESIVI anche se (qc/fs) > 30
qc > 1.96 MPa : possibili terreni GRANULARI anche se (qc/fs) <30
c
| MPa
4-AS 3.3 NATURA LITOLOGICA
1 - COESIVA (TORBOSA) ALTA COMPRIM.
2 - COESIVA IN GENERE
3 - GRANULARE
1.96 4 - COESIVA/ GRANULARE
2-A0 2-A
0.69
0 12 30 qc/fs
PARAMETRI GEOTECNICI ( validita orientativa ) - simboli - correlazioni - bibliografia
v = peso dell' unita di volume (efficace) del terreno [ correlazioni : y'- qc - natura ]
( Terzaghi & Peck 1967 - Bowles 1982 )

c'vo = tensione verticale geostatica (efficace) del terreno ( valutata in base ai valoridi ')

Cu = coesione non drenata (terreni coesivi ) [ correlazioni: Cu - qc]

OCR = grado di sovra consolidazione (terreni coesivi ) [ correlazioni : OCR - Cu - ¢ 'vo]

(Ladd et al. 1972/ 1974 /1977 - Lancellotta 1983)

Eu = modulo di deformazione non drenato (terreni coesivi) [ correl. : Eu - Cu - OCR - Ip Ip=ind.plast.]
Eu50 - Eu25 corrispondono rispettivamente ad un grado di mobilitazione dello sforzo deviatorico
pari al 50-25% (Duncan & Buchigani 1976 )

E' = modulo di deformazione drenato (terreni granulari) [ correlazioni : E'- qc ]

E'50 - E'25 corrispondono rispettivamente ad un grado di mobilitazione dello sforzo deviatorico
pari al 50-25% (coeff. di sicurezza F =2 - 4 rispettivamente )
Schmertmann 1970/ 1978 - Jamiolkowski ed altri 1983 )

Mo = modulo di deformazione edometrico (terreni coesivi e granulari) [ correl. : Mo - qc - natura]
Sanglerat 1972 - Mitchell & Gardner 1975 - Ricceri et al. 1974 - Holden 1973 )

Dr = densita relativa (terreni granulari N. C. - normalmente consolidati)

[ correlazioni : Dr- Rp - ¢ 'vo (Schmertmann 1976 )]
' = angolo di attrito interno efficace (terreni granulari N.C. ) [ correl. : &' - Dr - qco 'vo )
@Ca - Caquot (1948) Ko - Koppejan (1948)
@DB - De Beer (1965) @Sc - Schmertmann (1978)
@DM - Durgunoglu & Mitchell (1975) (sabbie N.C.) @Me - Meyerhof (1956 / 1976) (sabbie limose)
F.L. = fattore diliquefazione (F.L.1 = Sabbie Pulite, F.L.2 = Sabbie Limose)
Vs = velocita di propagazione delle onde sismiche (lyisan 1996 )

www.geogroupmodena.it e-mail: info@geogroupmodena.it




Geo Group S.r.l.
Via C. Costa 182, 41123 Modena
tel: 059-39.67.169 - fax: 059-59.60.176 -

Riferimento 317-2021
Committente  Studio techico UM.: MPa | Data esec. 30/11/2021
Cantiere Studio terreno di fondazione Pagina 1
Localita Nonantola, strada Guercinesca Ovest Elaborato Falda Non rilevata
H L1 L2 Lt qc fs F Rf H L1 L2 Lt qc fs F Rf
m - - - MPa kPa - % m - - - MPa kPa - %
0.20 0.0 0.0 0.00 0.00
0.40 0.0 0.0 0.00 27.00 0
0.60 5.0 9.0 0.49 93.00 5 186
0.80 22.0 36.0 2.16 120.00 18 5.5
| .1.00.__260 __440_________ 255 167.00 16 6.4 _
1.20 23.0 48.0 2.25 147.00 16 6.4
1.40 11.0 33.0 1.08 147.00 7 134
1.60 10.0 32.0 0.98 40.00 25 4.0
1.80 6.0 12.0 0.59 80.00 8 133
| 200 __110__230_________ 1.08 = 6700 _ 16 _ 6.1 _
2.20 12.0 22.0 1.18 53.00 23 4.4
2.40 8.0 16.0 0.78 47.00 17 5.9
2.60 7.0 14.0 0.69 53.00 13 7.6
2.80 12.0 20.0 1.18 80.00 15 6.7
[ .300 __110__230_________ 1.08 5300 ___ 21 _ 48 _
3.20 8.0 16.0 0.78 60.00 13 7.5
3.40 8.0 17.0 0.78 60.00 13 7.5
3.60 16.0 25.0 1.57 40.00 40 25
3.80 12.0 18.0 1.18 73.00 16 6.1
| 400 _80__190_________ 078 __ 4700 __ 17 _ .59 _
4.20 7.0 14.0 0.69 53.00 13 7.6
4.40 9.0 17.0 0.88 67.00 13 7.4
4.60 13.0 23.0 1.27 60.00 22 4.6
4.80 8.0 17.0 0.78 60.00 13 7.5
| 500 __90__180_________ 088 4700 _ 19 _ 52
5.20 7.0 14.0 0.69 40.00 18 5.7
5.40 7.0 13.0 0.69 53.00 13 7.6
5.60 8.0 16.0 0.78 60.00 13 7.5
5.80 10.0 19.0 0.98 93.00 11 9.3
L 600 _130__270_________ 1279300 ___ 14 _ .72 _
6.20 20.0 34.0 1.96 107.00 19 5.4
6.40 21.0 37.0 2.06 107.00 20 5.1
6.60 16.0 32.0 1.57 107.00 15 6.7
6.80 17.0 33.0 1.67 120.00 14 71
L 700 240 420 235 14700 16 6.1 _
7.20 26.0 48.0 2.55 153.00 17 5.9
7.40 22.0 45.0 2.16 113.00 19 5.1
7.60 16.0 33.0 1.57 80.00 20 5.0
7.80 11.0 23.0 1.08 80.00 14 7.3
| 800 __140__260_________ 137 _113.00 12 81 _
8.20 25.0 42.0 2.45 160.00 16 6.4
8.40 23.0 47.0 2.25 133.00 17 5.8
8.60 24.0 44.0 2.35 133.00 18 5.5
8.80 28.0 48.0 2.74 140.00 20 5.0
| 900 __180__390_________ 176 _107.00 17 _ 59 _
9.20 17.0 33.0 1.67 100.00 17 5.9
9.40 20.0 35.0 1.96 127.00 16 6.4
9.60 20.0 39.0 1.96 107.00 19 5.4
9.80 19.0 35.0 1.86 120.00 16 6.3
| 1000 _ 140 __320_________ 1.37. 9300 ___ 15 _ 6.6 _
10.20 13.0 27.0 1.27 87.00 15 6.7
10.40 15.0 28.0 1.47 107.00 14 71
10.60 13.0 29.0 1.27 93.00 14 7.2
10.80 23.0 37.0 2.25 153.00 15 6.7
| 1100 _ 250 __480_________ 245  160.00 16 6.4 _
11.20 33.0 57.0 3.23 167.00 20 5.1
11.40 31.0 56.0 3.04 187.00 17 6.0
11.60 27.0 55.0 2.65 160.00 17 5.9
11.80 25.0 49.0 2.45 153.00 16 6.1
| 1200 240 __470_________ 235 14700 16 6.1 _
12.20 24.0 46.0 2.35 173.00 14 7.2
12.40 27.0 53.0 2.65 167.00 16 6.2
12.60 29.0 54.0 2.84 173.00 17 6.0
12.80 27.0 53.0 2.65 153.00 18 5.7
| 13.00. 250 __480_________ 245 14000 18 56 _
13.20 20.0 41.0 1.96 80.00 25 4.0
13.40 19.0 31.0 1.86 80.00 24 4.2
13.60 17.0 29.0 1.67 120.00 14 71
13.80 14.0 32.0 1.37 93.00 15 6.6
14,00 160 __300 157 _ 12700 ___ 13__ .79 _
14.20 25.0 44.0 2.45 147.00 17 5.9
14.40 26.0 48.0 2.55 173.00 15 6.7
14.60 23.0 49.0 2.25 153.00 15 6.7
14.80 31.0 54.0 3.04
L1500
H = profondita qc = resistenza punta
L1 = prima lettura (punta) fs = resistenza laterale
L2 = seconda lettura (punta + laterale) 0.20 m sopra quota qc
Lt =terza lettura (totale) F = rapporto Begemann (qc / fs)
CT =10.00 costante di trasformazione Rf = rapporto Schmertmann (fs /qc)*100
FON111
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Nonantola, strada Guercinesca Ovest

Studio terreno di fondazione

Studio tecnico

PROVA PENETROMETRICA STATICA MECCANICA
DIGRAMMI DI RESISTENZA E LITOLOGIA
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1.35%

2 punti,

Argilla Sabbiosa e Limosa

37.84%

28 punti,

Argilla Organica e terreni misti

1 punti,

Sabbia e Limo / Sabbia e limo argilloso

2.70%
6.76%
44.59%

2 punti,

Argilla (inorganica) di media consistenza

Argilla (inorganica) consistente

5 punti,
33 punti,

Argilla (inorganica) molto consistente
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Riferimento 317-2021
Committente ~ Studio tecnico UM.. MPa| Dataesec. 30/11/2021
Cantiere Studio terreno di fondazione Pagina 1
Localita Nonantola, strada Guercinesca Ovest Elaborato Falda Non rilevata
| NATURA COESIVA | NATURA GRANULARE
H qc  qc/fs ovo Vs Cu OCR Eu50 Eu25 Mo Dr Sc Ca Ko DB DM Me ES0 E25 Mo FL1 FL2
m U.M. kPa  m/s  kPa % UM UM UM % () (0 ) () () () UM UM UM,

0.20 - - 3.6 - - - - - - - e e e e e - - - - -
0.40 - - 7.3 - - - - - - - - - - - -
0.60 049 538 109 101 245 173 1.0 15 07 e - - - - -
0.80 216 18.33 145 177 829 555 141 21.1 65 67 39 35 32 30 39 28 36 54 65 - -
1.00 255 1557 181 189 910 472 155 232 76 67 39 34 32 29 39 28 42 64 76 - -
120 225 15.65 218 180 851 345 145 217 68 58 38 33 30 28 37 28 38 56 68 - -
140  1.08  7.48 254 137 526 156 89 134 42 - e - - - - -
160 098  25.00 29.0 132 490 121 83 125 39 T - - - - -
180 059  7.50 326 109 294 55 1.7 26 09 - e - - - - -
200 108 1642 363 137 526 100 89 134 42 T - - - - -
220 118 2264 399 141 560 96 9.6 144 44 - e e - - - - -
240 078 17.02 435 121 392 55 118 177 34 - e - - - - -
2.60 0.69 13.21 471 115 34.3 4.2 2.3 3.5 1.0 -- -- -- -- - -- - -- - -- - --
280 118 15.00 50.8 141 560 71 127 190 44 - e e - - - - -
3.00 1.08 20.75 54.4 137 52.6 6.0 14.4 21.6 4.2 -- -- -- -- - -- - -- - -- - --
320 078 1333 580 121 392 38 163 245 3.4 e - - - - -
340 078 1333 61.6 121 392 36 174 261 3.4 e e e - - - - -
360 157  40.00 653 157 682 66 167 251 51 19 34 26 22 21 29 27 26 39 47 - -
380 118 16.44 68.9 141 560 48 191 286 4.4 - - - - - . - - - - -
400 078 17.02 725 121 392 29 196 294 34 e e e e e - - - - -
420 069 13.21 761 115 343 23 3.9 59 1.0 - = = - = -
440 088 1343 798 127 441 30 218 327 37 e e e - - - - -
460 127 2167 834 145 593 41 233 349 46 - e e e e e . - = - = -
480 078 1333 870 121 392 23 212 319 34 - e e e e e . - = - = -
500 088 19.15 90.7 127 444 26 232 348 37 e e e - - - - -
520  0.69 17.50 943 115 343 18 196 294 32 - e e e e - - - - -
540 069 1321 979 115 343 17 4.3 64 1.0 e e e - - - - -
560 078 13.33 1015 121 392 19 221 332 34 - e e e e - - - - -
580 098 10.75 1052 132 490 24 262 394 39 - e e e e - - - - -
6.00 127 1398 108.8 145 593 29 295 443 46 e e e e e - - - - -
6.20 196 1869 1124 171 784 40 313 470 59 13 33 24 21 20 27 27 33 49 59 - -
6.40  2.06 19.63 1160 174 807 40 324 486 62 14 33 24 21 20 27 27 34 51 62 - -
6.60 157 14.95 197 157 682 31 330 496 5.1 e - - - - -
6.80 1.67 14.17 1233 161 709 31 341 512 53 B - - - - -
700 235 16.33 1269 183  87.1 39 356 533 71 17 33 24 21 20 28 28 7.1 - -
720 255 16.99 1305 189 91.0 40 364 546 76 19 33 25 21 20 28 28 42 64 76 - -
740 216 19.47 1342 177 829 34 378 567 65 12 33 24 20 19 27 28 3 5 6.5 - -
7.60 157  20.00 1378 157 682 26 356 535 5.1 - e e e e - - - - -
780  1.08 13.75 1414 137 526 1.8 299 449 42 e - - - - -
800 137 1239 1450 150 624 2.2 343 514 47 - e e e e e - - - - -
8.20 2.45 15.63 148.7 186 89.1 3.3 41.6 62.4 7.4 14 33 24 20 19 27 28 41 6.1 7.4 - -
840 225 17.29 152.3 180  85.1 30 417 626 68 11 33 23 20 19 26 28 38 56 6.8 - -
8.60 235 18.05 1559 183  87.1 3.0 427  64.1 71 12 33 23 20 19 26 28 39 59 741 - -
880 274 20.00 159.5 194 946 33 446 668 82 16 33 24 21 19 27 28 46 69 82 - -
900 176 16.82 163.2 164 735 23 398 597 55 - e e e e - - - - -
9.20 1.67 17.00 166.8 161 70.9 2.2 39.1 58.6 5.3 - -- -- -- - -- -- -- - -- - --
940 196 1575 1704 171 784 24 422 633 59 3 32 22 19 18 25 27 33 49 59 - -
9.60 1.96 18.69 174.0 171 78.4 2.3 42.5 63.7 59 3 32 22 18 17 25 27 3.3 4.9 59 - -
9.80 1.86 15.83 1777 168 760 2.2 418 628 57 - e - - - - -
10.00 1.37 15.05 181.3 150 624 1.7 360 540 47 e - - - - -
1020  1.27  14.94 1849 145 593 15 345 518 46 - e e - - - - -
1040 147  14.02 188.6 154 653 1.7 376 565 4.9 - e e - - - - -
10.60 1.27 13.98 - 192.2 145 59.3 1.4 34.7 52.0 4.6 - -- -- -- - -- -- -- - -- - --
1080 225 15.03 o 1958 180  85.1 22 466 699 6.8 5 32 22 19 18 25 28 38 56 68 - -
11.00 245 1563 4~ 185 1994 186 89.1 23 484 726 7.4 7 32 22 19 18 25 28 41 61 7.4 - -
1120 323 1976 4~~~ 1.8 2031 207 1078 28 545 817 97 16 33 24 20 19 27 29 54 81 97 - -
1140 304 1658 4~ 185 2067 202 1013 26 532 798 91 14 33 23 20 19 26 29 51 7.6 9.1 - -
1160 265 1688 4~ 18 2103 192 928 23 506 759 7.9 8 32 22 19 18 25 28 44 66 7.9 - -
11.80 245 1634 4~~~ 18 2139 186  89.1 21 494 741 7.4 5 32 22 18 18 25 28 41 6.1 7.4 - -
1200 235 1633 4~ 185 2176 183 87.1 20 488 732 7.1 3 3 22 18 17 25 28 39 59 7. - -
1220 235 1387 4~ 185 2212 183 87.1 20 490 735 74 3 32 22 18 17 25 28 39 59 7.1 - -
1240 265 1617 4~ 185 2248 192 928 21 516 774 7.9 7 32 22 19 18 25 28 44 66 79 - -
1260 284 1676 4~~~ 185 2284 197 963 21 532 799 85 9 32 22 19 18 25 29 47 74 85 - -
1280 265 1765 4~ 185 2321 192 928 20 520 780 7.9 6 32 22 18 17 25 28 44 66 7.9 - -
13.00 245 1786 4~ 185 2357 186  89.1 19 505 758 7.4 3 32 21 18 17 25 28 41 61 7.4 - -
1320  1.96 2500 4~~~ 185 2393 171 784 16 456 683 59 - 31 20 17 16 25 27 33 49 59 = -
1340 186 2375 2—== 185 2429 168 760 1.5 444 666 57 - e - - - - -
1360  1.67 1417 185 2466 161 709 1.3 418 627 53 - e e e e - - - - -
1380  1.37  15.05 185 250.2 150 624 11 372 558 47 - e e e e - - - - -
1400 157 12.60 185 2538 157 682 12 405  60.7 5.1 e e T - - - - -
1420 245 17.01 185 257.4 186  89.1 17 513 770 74 131 21 18 17 25 28 41 6.1 7.4 - -
1440 255 15.03 185 2611 189 910 1.7 524 786 7.6 2 31 21 18 17 25 28 42 64 76 - -
1460 225 15.03 185 2647 180  85.1 15 496 74 6.8 - 31 20 17 16 25 28 38 56 68 - -
14.80  3.04 - 1.85 2683 202 - - - - - 7 32 22 18 17 25 29 51 76 9.1 - -
15.00  3.04 - 185 2720 202 - - - - - 7 32 22 18 17 25 29 51 76 9.1 - -
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Geo Group S.r.l.
Via C. Costa 182, 41123 Modena
tel: 059-39.67.169 - fax: 059-59.60.176 -

Riferimento 317-2021
Committente  Studio techico UM.: MPa | Data esec. 30/11/2021
Cantiere Studio terreno di fondazione Pagina 1
Localita Nonantola, strada Guercinesca Ovest Elaborato Falda -2.40m dap.c.
H L1 L2 Lt qc fs F Rf H L1 L2 Lt qc fs F Rf
m - - - MPa kPa - % m - - - MPa kPa - %
0.20 0.0 0.0 0.00 0.00
0.40 0.0 0.0 0.00 33.00 0
0.60 4.0 9.0 0.39 87.00 5 218
0.80 28.0 41.0 2.74 67.00 42 2.4
| 100 __260__360_________ 255  107.00 24 41 _
1.20 17.0 33.0 1.67 140.00 12 8.2
1.40 14.0 35.0 1.37 120.00 12 8.6
1.60 13.0 31.0 1.27 80.00 16 6.2
1.80 9.0 21.0 0.88 67.00 13 7.4
| 200 __ 80 __180_________ 078 = 4700 17 _ 59
2.20 6.0 13.0 0.59 60.00 10 10.0
2.40 7.0 16.0 0.69 33.00 21 4.7
2.60 8.0 13.0 0.78 47.00 17 5.9
2.80 7.0 14.0 0.69 40.00 18 5.7
[.300 _110__170_________ 1.08. 5300 ___ 21 _ 48 _
3.20 12.0 20.0 1.18 67.00 18 5.6
3.40 8.0 18.0 0.78 53.00 15 6.6
3.60 9.0 17.0 0.88 73.00 12 8.1
3.80 17.0 28.0 1.67 60.00 28 3.5
| 400 __100__190_________ 098 __80.00___ 13 _ .80 _
4.20 10.0 22.0 0.98 113.00 9 1.3
4.40 11.0 28.0 1.08 73.00 15 6.6
4.60 14.0 25.0 1.37 47.00 30 3.4
4.80 12.0 19.0 1.18 73.00 16 6.1
| 500 __150__260_________ 147 4700 32 31 _
5.20 10.0 17.0 0.98 58.00 19 5.3
5.40 6.0 14.0 0.59 33.00 18 55
5.60 6.0 11.0 0.59 53.00 11 8.8
5.80 9.0 17.0 0.88 73.00 12 8.1
L 600 120 __230_________ 118 8700 __ 14 _ 73 _
6.20 13.0 26.0 1.27 80.00 16 6.2
6.40 16.0 28.0 1.57 80.00 20 5.0
6.60 15.0 27.0 1.47 73.00 21 4.9
6.80 11.0 22.0 1.08 93.00 12 8.5
| 700 __190 __330_________ 1.86. 12000 16 _ 6.3 _
7.20 22.0 40.0 2.16 147.00 15 6.7
7.40 17.0 39.0 1.67 107.00 16 6.3
7.60 21.0 37.0 2.06 107.00 20 5.1
7.80 15.0 31.0 1.47 93.00 16 6.2
| 800 __190__330_________ 186~ 93.00 20 49
8.20 18.0 32.0 1.76 107.00 17 5.9
8.40 23.0 39.0 225 140.00 16 6.1
8.60 25.0 46.0 2.45 160.00 16 6.4
8.80 25.0 49.0 2.45 147.00 17 5.9
L 900 250 470 245 15300 16 6.1 _
9.20 15.0 38.0 1.47 113.00 13 7.5
9.40 18.0 35.0 1.76 47.00 38 2.6
9.60 26.0 33.0 2.55 107.00 24 4.1
9.80 17.0 33.0 1.67 87.00 20 5.1
| 1000 _ 120 __250_________ 118 6700 _ _ 18 _ 56 _
10.20 12.0 22.0 1.18 53.00 23 4.4
10.40 7.0 15.0 0.69 80.00 9 114
10.60 12.0 24.0 1.18 73.00 16 6.1
10.80 23.0 34.0 2.25 120.00 19 5.2
| 1100 210 __390_________ 206 _ 14700 14 _ 7.0 _
11.20 22.0 44.0 2.16 133.00 17 6.0
11.40 19.0 39.0 1.86 113.00 17 5.9
11.60 21.0 38.0 2.06 107.00 20 5.1
11.80 17.0 33.0 1.67 100.00 17 5.9
| 1200 _ 190 __340_________ 186~ 93.00 20 49 _
12.20 21.0 35.0 2.06 107.00 20 5.1
12.40 23.0 39.0 2.25 200.00 12 8.7
12.60 25.0 55.0 2.45 153.00 16 6.1
12.80 28.0 51.0 2.74 193.00 15 6.9
| 13.00. 300 __590_________ 294 19300 16 64 _
13.20 28.0 57.0 2.74 180.00 16 6.4
13.40 29.0 56.0 2.84 180.00 16 6.2
13.60 28.0 55.0 2.74 167.00 17 6.0
13.80 23.0 48.0 2.25 160.00 14 7.0
| 1400 200 __440_________ 196. 13300 ___ _15__ 6.7 _
14.20 16.0 36.0 1.57 100.00 16 6.3
14.40 16.0 31.0 1.57 80.00 20 5.0
14.60 15.0 27.0 1.47 87.00 17 5.8
14.80 13.0 26.0 1.27 100.00 13 7.7
L 15.00 170 _ 320 167
H = profondita qc = resistenza punta
L1 = prima lettura (punta) fs = resistenza laterale
L2 = seconda lettura (punta + laterale) 0.20 m sopra quota qc
Lt =terza lettura (totale) F = rapporto Begemann (qc / fs)
CT =10.00 costante di trasformazione Rf = rapporto Schmertmann (fs /qc)*100
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Geo Group S.r.l.
Via C. Costa 182, 41123 Modena
tel: 059-39.67.169 - fax: 059-59.60.176 -

PROVA PENETROMETRICA STATICA MECCANICA CPT 3

Riferimento | 317-2021
PARAMETRI GEOTECNICI

Committente ~ Studio tecnico UM.. MPa| Dataesec. 30/11/2021
Cantiere Studio terreno di fondazione Pagina 1
Localita Nonantola, strada Guercinesca Ovest Elaborato Falda -2.40m dap.c.
| NATURACOESIVA | NATURA GRANULARE
H qc  qc/fs Vs Cu OCR Eu50 Eu25 Mo Dr Sc Ca Ko DB DM Me FES50 E25 Mo FL1 FL2
m U.M. ms  kPa % UM UM UM % (O () ) ) ) UM. UM. UM.
0.20 - - - - - - - - e e e e - - - - -
0.40 - - - - - - - - e e - - - - -
0.60 039  4.60 “ 93 196  13.1 0.8 12 0. e e e e - - - - -
0.80 274 4179 3. 194 - - - - - 75 40 36 33 31 40 28 46 69 82 - -
1.00 255 2430 4 189 910 472 1565 232 76 67 39 34 32 29 39 28 42 64 7.6 - -
120 167 1214 2 161 709 275  12.1 18.1 5.3 e - - - - pe - -
140 137 1167 2 150 624 193 106 159 47 e e - - - - -
1.60 1.27 16.25 2 145 59.3 15.3 10.1 15.1 4.6 - - - - - - - - - - - -
180 088 1343 2 127 44.1 9.1 78 116 37 e e e - - - - -
2.00 0.78 17.02 2 121 39.2 6.9 9.1 13.7 3.4 - - - - - - - - - - - -
220 059 10.00 1 109 294 43 2.0 30 09 e e - - - - -
240 069 2121 2 115 343 49 115 172 32 e e - - - - -
2.60 0.78 17.02 2 121 39.2 5.6 1.7 17.5 3.4 - - - - - - - - - - - -
280 069 1750 2 115 343 45 125 188 3.2 e e - - - - -
3.00 1.08 2075 2 137 52,6 7.3 1.5 17.3 4.2 B - - - - -
320 118 1791 2 141 560 75 118 178 44 e - - - - -
340 078 1509 2 121 392 46 140 209 34 e e - - - - -
360 088 1233 2 127 441 5.1 143 214 37 e e - - - - -
380 167 2833 2 161 709 89 127 191 5.3 e e e - - - - -
400 098 1250 2 132 490 54 151 227 39 B - - - - -
420 098 885 2 132 490 52 157 236 39 e e - - - - -
440 108 1507 2 137 526 54  16.1 241 42 e - - - - -
460 137 2979 2 150 62.4 65 157 236 47 e e - - - - -
480 118 1644 2 141 560 54 170 255 44 e e - - - - -
500 147 3191 4 154 653 64 167 251 49 17 33 25 22 21 29 27 25 37 44 - -
520 098 1887 2 132 490 43 185 277 3.9 e - - - - -
540 059 18.18 2 109 294 22  16.1 242 28 e - - - - -
560 059 11.32 1 109 294 22 3.4 52 0.9 e e e e - - - - -
580 0.88 1233 2 127 44.1 35 199 298 37 e e e e - - - - -
600 118 1379 2 141 560 46  20.1 302 44 e e - - - - -
620 127 1625 2 145 593 47 206 309 46 e e e e - - - - -
6.40 157 2000 2 157 682 55 206 309 5.1 R - - - - -
6.60 147 2055 2 154 653 50 215 322 49 e e e e - - - - -
6.80 1.08 11.83 2 137 526 37 225 337 42 e - - - - -
700 186 1583 2 168 760 57 219 328 57 - e - - - - -
720 216 1497 4 177 829 62 218 327 65 24 34 26 23 21 29 28 36 54 65 - -
740 167 1589 2 161 709 50 236 353 53 - e - - - - - - - - -
760 206 19.63 4 174 807 57 234 351 62 21 34 25 22 21 29 27 34 51 6.2 - -
780 147 1613 2 154 653 43 249 373 49 e - - - - - -
800 186 2043 2 168 76.0 50  25.1 376 57 e e e e - - - - -
8.20 1.76 16.82 2 164 73.5 4.7 25.8 38.7 5.5 - - - - - - - - - - - -
840 225 1643 4 180  85.1 55 257 385 68 22 34 26 22 21 29 28 38 56 68 - -
8.60 2.45 15.63 4 186 89.1 5.7 26.0 38.9 7.4 25 34 26 23 21 29 28 41 6.1 7.4 - -
880 245 17.01 4 186  89.1 55 266 399 74 24 34 26 23 21 29 28 41 6.1 7.4 - -
9.00 2.45 16.34 4 186 89.1 5.4 27.3 40.9 7.4 24 34 26 22 21 29 28 4.1 6.1 7.4 - -
9.20 1.47 13.27 2 154 65.3 3.6 28.8 43.2 4.9 - - - - - - - - - - - -
9.40 176 3830 4 164 735 41 290 435 55 12 33 24 21 19 27 27 29 44 53 - -
9.60 2.55 24.30 4 189 91.0 5.2 29.0 43.5 7.6 24 34 26 22 21 29 28 4.2 6.4 7.6 - -
980 1.67 1954 2 161 709 37 304 456 53 e - - - - -
10.00 1.18 17.91 2 141 56.0 2.7 28.8 43.3 4.4 - - - - - - - - - - - -
1020 118 2264 2 141 560 27 291 436 44 e - - - - -
1040 069 875 1 115 343 1.4 4.4 65 1.0 e e - - - - -
10.60 1.18 16.44 2 141 56.0 2.6 29.4 44.0 4.4 - - - - - - - - - - - -
1080 225 1947 4 180  85.1 43 323 485 68 17 33 25 21 20 28 28 3.8 6.8 - -
1100 206 1429 4 174 807 39 330 494 62 14 33 24 21 20 27 27 34 51 6.2 - -
1120 216 1654 4 177 829 40 334 500 65 15 33 24 21 20 27 28 3.6 6.5 - -
1140  1.86 1681 2 168 760 35 342 513 57 e e e pe - pe - -
1160 206 1963 4 174 807 37 348 522 62 13 33 24 20 19 27 27 34 5 6.2 - -
11.80 167 17.00 2 161 709 31 345 517 53 e e e e - - - - -
1200 1.86 2043 2 168 760 33 356 533 57 B - - - - -
1220 206 1963 4 174 807 35 363 545 62 12 33 24 20 19 27 27 34 5.1 6.2 - -
1240 225 1150 4 180  85.1 37 369 553 68 14 33 24 21 19 27 28 38 56 68 - -
1260 245 1634 4 186 89.1 38 373 560 74 17 33 24 21 20 28 28 41 6.1 7.4 - -
12.80 274 1451 4 194 946 40 375 563 82 21 34 25 21 20 28 28 46 69 82 - -
13.00 294 1554 4 199 980 42 381 571 88 23 34 25 22 21 28 29 49 74 88 - -
1320 274 1556 4 194 946 39 387 581 82 20 34 25 21 20 28 28 46 69 82 - -
1340 284 1611 4 197 963 39 392 588 85 21 34 25 21 20 28 29 47 74 85 - -
13.60 274 1677 4 194 946 38 400 600 82 19 34 24 21 20 28 28 46 69 82 - -
13.80 225 1438 4 180  85.1 33 401 602 68 12 33 23 20 19 27 28 38 56 68 - -
1400 1.96 1504 4 171 784 29 393 590 59 7 32 23 19 18 26 27 33 49 59 - -
1420 157 16.00 2 157 682 24 366 549 51 e e e e e - e - -
1440 157 2000 2 157 682 24 368 552 51 e e - - - - -
1460 147 1724 2 154 653 22 359 538 49 e e e - - - - -
1480 127 13.00 2 093 153.0 145 59.3 19 334 502 46 e e - - - - -
15.00  1.67 - 8% 0.84 1547 161 - ps - - P - 31 22 18 17 25 27 28 42 50 - -

FON111

Software by dott. Geol. Diego Merlin +39 0425-840820
www.geogroupmodena.it e-mail: info@geogroupmodena.it



Geo Group S.r.l.
Via C. Costa 182, 41123 Modena
tel: 059-39.67.169 - fax: 059-59.60.176 -

Riferimento 317-2021
Committente  Studio techico UM.: MPa | Data esec. 30/11/2021
Cantiere Studio terreno di fondazione Pagina 1
Localita Nonantola, strada Guercinesca Ovest Elaborato Falda -2.60m dap.c.
H L1 L2 Lt qc fs F Rf H L1 L2 Lt qc fs F Rf
m - - - MPa kPa - % m - - - MPa kPa - %
0.20 0.0 0.0 0.00 0.00
0.40 0.0 0.0 0.00 27.00 0
0.60 4.0 8.0 0.39 33.00 12 8.3
0.80 4.0 9.0 0.39 147.00 3 368
| 100 __170 __390_________ 1.67 _ 163.00 11 9.0 _
1.20 35.0 58.0 3.43 213.00 16 6.1
1.40 29.0 61.0 2.84 120.00 24 4.1
1.60 17.0 35.0 1.67 147.00 12 8.6
1.80 16.0 38.0 1.57 93.00 17 5.8
| 200 __120__260_________ 118 =~ 8700 14 73 _
2.20 10.0 23.0 0.98 73.00 14 7.3
2.40 9.0 20.0 0.88 40.00 23 4.4
2.60 7.0 13.0 0.69 40.00 18 5.7
2.80 6.0 12.0 0.59 93.00 6 155
| 300 __120__260_________ 118 6700 _ _ 18 _ 56 _
3.20 14.0 24.0 1.37 67.00 21 4.8
3.40 14.0 24.0 1.37 60.00 23 4.3
3.60 7.0 16.0 0.69 40.00 18 5.7
3.80 5.0 11.0 0.49 33.00 15 6.6
| 400 _60___M1O0_________ 059 __60.00 __ 10 _100 _
4.20 8.0 17.0 0.78 33.00 24 4.1
4.40 8.0 13.0 0.78 53.00 15 6.6
4.60 8.0 16.0 0.78 53.00 15 6.6
4.80 12.0 20.0 1.18 33.00 36 2.8
| .500 _60__10_________ 059 4700 13 7.8 _
5.20 8.0 15.0 0.78 53.00 15 6.6
5.40 9.0 17.0 0.88 60.00 15 6.7
5.60 12.0 21.0 1.18 80.00 15 6.7
5.80 14.0 26.0 1.37 107.00 13 7.6
L 600 _140__300_________ 137 93.00 ___ 15__ 66 _
6.20 17.0 31.0 1.67 113.00 15 6.6
6.40 16.0 33.0 1.57 107.00 15 6.7
6.60 21.0 37.0 2.06 127.00 17 6.0
6.80 19.0 38.0 1.86 140.00 14 7.4
| 700 _ 230 __440_________ 225 13300 17 58 _
7.20 16.0 36.0 1.57 107.00 15 6.7
7.40 20.0 36.0 1.96 120.00 17 6.0
7.60 22.0 40.0 2.16 120.00 18 5.5
7.80 17.0 35.0 1.67 140.00 12 8.2
| 800 __120 __330_________ 118 = 6000 20 _ 5.0 _
8.20 9.0 18.0 0.88 73.00 12 8.1
8.40 18.0 29.0 1.76 87.00 21 4.8
8.60 26.0 39.0 2.55 160.00 16 6.2
8.80 27.0 51.0 2.65 160.00 17 5.9
| 900 280 __520_________ 274 _ 160.00 18 _ 57 _
9.20 18.0 42.0 1.76 107.00 17 5.9
9.40 20.0 36.0 1.96 93.00 22 4.7
9.60 18.0 32.0 1.76 93.00 19 5.2
9.80 12.0 26.0 1.18 47.00 26 3.9
| 1000 __ 80 __150_________ 078 __80.00 __ _10__100 _
10.20 15.0 27.0 1.47 87.00 17 5.8
10.40 24.0 37.0 2.35 140.00 17 5.8
10.60 24.0 45.0 2.35 133.00 18 5.5
10.80 23.0 43.0 2.25 140.00 16 6.1
| 1100 _ 150 __360_________ 147 8700 17 _ 58 _
11.20 21.0 34.0 2.06 120.00 18 5.7
11.40 20.0 38.0 1.96 100.00 20 5.0
11.60 13.0 28.0 1.27 80.00 16 6.2
11.80 22.0 34.0 2.16 80.00 28 3.6
| 1200 170 __290_________ 167 9300 __ 18 55
12.20 19.0 33.0 1.86 93.00 20 4.9
12.40 20.0 34.0 1.96 127.00 16 6.4
12.60 17.0 36.0 1.67 227.00 7 134
12.80 22.0 56.0 2.16 120.00 18 5.5
| 13.00 210 __390_________ 206 _ 14000 15 6.7 _
13.20 25.0 46.0 2.45 153.00 16 6.1
13.40 25.0 48.0 2.45 160.00 16 6.4
13.60 24.0 48.0 2.35 160.00 15 6.7
13.80 22.0 46.0 2.16 153.00 14 7.0
14,00. _ 180 __410_________ 176._ 12000 _ _ _15__ 6.7 _
14.20 17.0 35.0 1.67 107.00 16 6.3
14.40 23.0 39.0 2.25 127.00 18 5.5
14.60 22.0 41.0 2.16 147.00 15 6.7
14.80 23.0 45.0 2.25 153.00 15 6.7
| 15.00 330 _ 560 323
H = profondita qc = resistenza punta
L1 = prima lettura (punta) fs = resistenza laterale
L2 = seconda lettura (punta + laterale) 0.20 m sopra quota qc
Lt =terza lettura (totale) F = rapporto Begemann (qc / fs)
CT =10.00 costante di trasformazione Rf = rapporto Schmertmann (fs /qc)*100
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Argilla Sabbiosa e Limosa

qc - fs/gqc
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4.00%
17.33%
38.67%
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3 punti,
13 punti,
29 punti,

30 60
Argilla (inorganica) di media consistenza

Argilla (inorganica) consistente
Argilla (inorganica) molto consistente

Argilla Organica e terreni misti

1.33%

15
26 punti, 34.67%
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Geo Group S.r.l.
Via C. Costa 182, 41123 Modena
tel: 059-39.67.169 - fax: 059-59.60.176 -

PROVA PENETROMETRICA STATICA MECCANICA CPT o

Riferimento | 317-2021
PARAMETRI GEOTECNICI

Committente  Studio techico UM.: MPa | Data esec. 30/11/2021
Cantiere Studio terreno di fondazione Pagina 1
Localita Nonantola, strada Guercinesca Ovest Elaborato Falda -2.60m dap.c.
| NATURACOESIVA | NATURA GRANULARE
qc  qc/fs ogvo Vs Cu OCR Eu50 Eu25 Mo Dr Sc Ca Ko bB DM Me FESB0 E25 Mo FL1 FL2
U.M. kPa  m/s  kPa % UM UM UM % (O () ) ) ) UM. UM. UM.

H
m
0.20 - - 3.6 - - - - - e e e e - - - - -
0.40 - - 7.3 - - - - - - e e e - - - - -
060 039 1212 10.9 93 196 131 0.8 12 06 - - e e e e - - - - -
080 039 272 14.5 93 196 9.1 0.8 12 06 - - e e e e - - - - -
1.00 167 1111 1841 161 709 345 121 181 53 - -~ < o~ - o - - - - - -
120 343 1643 218 211 1143 500 19.4 292 103 73 40 35 32 30 39 29 57 86 103 - -
140  2.84 2417 254 197 963 333 164 246 85 62 39 33 30 28 38 29 47 74 85 - -
160 167 11.56 290 161 709 192 121 181 53 -« o o - o o - s - -
180 157 17.20 326 157 682 158 116 174 51 - - - - - -
200 1.18 13.79 363 141 560 10.8 95 143 44 - - o~ = - - - - -
220 098 1370 39.9 132 490 8.1 95 143 39 - - o~ = e - - - - - - -
240 088 2250 435 127 441 64 113 169 87 = = = = = - - - - -
260 069 17.50 452 115 343 45 126 189 8.2 -~ - = - = - - - - -
280 059 645 461 109 29.4 3.6 25 87 09 < = e - - - - -
300 118 17.91 479 141 560 7.6 116 175 44 o~ o o - - - - -
320 137  20.90 497 150 624 83 118 177 47 -« o~ o~ - - - - -
340 137 23.33 515 150 624 80 124 186 47 = - o o o - - - - -
360 069 17.50 532 115 343 36 150 225 3.2 - - - - = - - - - -
380 049 15.15 548 101 245 23 133 200 25 - - = = e e - - - - - -
400 059 10.00 557 109 29.4 28 3.1 46 09 o~ = e - - - - -
420 078 24.24 573 121 892 39 161 241 84 - - - o~ o~ - - - - -
440 078  15.09 59.0 121 392 38 166 250 34 - - - = = - - - - - -
460 078 15.09 607 121 892 86 171 257 84 - - o~ e - - - - -
480 1.18  36.36 624 141 560 55 169 254 44 10 32 24 21 20 28 26 20 29 35 - -
500 059 12.77 63.3 109 294 24 3.3 0 N X T - - - - -
520 078 15.09 650 121 892 33 182 273 84 - - = = e o - - - - - -
540  0.88 15.00 667 127 441 37 188 282 37 - - = = = o - - - - - -
560 118 15.00 686 141 560 49 190 285 44 - - o = - - - - -
580  1.37 13.08 704 150 624 54 192 287 47 - - e e e e - - - - -
6.00 137 15.05 722 150 624 52 198 297 A7 = - o~ = = o - - - - -
620 167 15.04 741 161 709 59 197 295 53 - - - = e e - - - - -
640 157 14.95 760 157 682 55 206 309 5.1 - e e - - - - -
6.60 206 16.54 778 174 807 66 200 300 62 24 84 26 23 21 80 27 84 51 62 - -
680  1.86 13.57 798 168 760 59 212 318 57 - - - — - - - - - - - -
7.00 225 17.29 816 180 851 66 209 314 68 26 34 26 23 22 30 28 38 56 68 - -
720 157 14.95 835 157 682 49 231 847 51 - e e e - - - - -
740 196 16.67 853 171 784 56 230 344 59 20 34 25 22 21 29 27 33 49 59 - -
760 216 18.33 871 177 829 59 232 348 65 23 34 26 22 21 29 28 36 54 65 - -
780 167 1214 89.0 161 709 47 247 874 53 = -~ = - o o - - - - -
800  1.18  20.00 90.8 141 560 34 256 883 44 - - o - - - - -
820 088 12.33 926 127 441 25 234 351 87 - = o = - - - - -
840 176 20.69 945 164 735 46 263 895 55 < - - - o - - - - -
860 255 1625 9.4 189 910 58 257 385 76 26 34 26 23 21 30 28 42 64 76 - -
880 265 16.88 982 192 928 59 262 393 79 27 34 26 23 22 30 28 44 66 7.9 - -
900 274 17.50 100.1 194 946 59 267 400 82 28 35 26 23 22 30 28 46 69 82 - -
920 176 16.82 1020 164 735 42 285 427 55 -~ o~ -~ o~ o o - - - -
940 196 2151 103.8 171 784 44 290 435 59 15 33 24 21 20 28 27 33 49 59 - -
960 176 19.35 1057 164 735 40 295 443 55 -~ o~ - o~ o oo o - - - -
980 118 2553 1075 141 560 28 286 429 44 -~ o~ = o~ o = - - - - - -
1000 078  10.00 1092 121 392 17 225 337 34 -~ = = = - - - - -
1020  1.47 17.24 1111 154 653 32 310 464 49  — o~ = o~ o - - - - - -
10.40 235 17.14 112.9 183 871 45 315 472 74 19 34 25 22 20 28 28 39 59 74 - -
10.60 235 18.05 1148 183 871 44 320 480 71 19 34 25 22 20 28 28 39 59 74 - -
10.80 225 16.43 116.6 180 851 42 326 489 68 17 33 24 21 20 28 28 38 56 6.8 - -
11.00 147 17.24 1185 154 653 30 323 485 49 - - - - - - - - - - -
11.20 206 17.50 1203 174 807 38 339 508 62 13 83 24 21 19 27 27 34 51 62 - -
1140 196  20.00 1221 171 784 36 845 517 59 11 33 24 20 19 27 27 33 49 59 - -
11.60 127 16.25 1239 145 593 25 314 471 46 -~ -~ = o~ oo - - - - -
11.80 216 27.50 1258 177 829 37 855 532 65 14 83 24 21 19 27 28 36 54 65 - -
1200 167 1828 1277 161 709 30 849 524 53 -~ o~ - o~ o oo o - - - - -
1220  1.86  20.43 1296 168 760 32 861 541 57 - = = o o o - - - - -
1240 196 15.75 1314 171 784 33 368 551 59 10 32 23 20 19 26 27 3 49 5. - -
1260 167  7.49 1333 161 709 29 858 537 53 -~ - o o~ o o - - - - -
12.80 216 18.33 1352 177 829 34 380 570 65 12 33 24 20 19 27 28 86 54 65 - -
13.00 206 15.00 1370 174 807 32 382 573 62 10 32 23 20 19 26 27 34 51 62 - -
1320 245 16.34 1388 186 891 36 392 588 74 16 33 24 21 20 27 28 41 61 7.4 - -
1340 245 1563 1407 186 891 35 397 595 74 16 33 24 21 20 27 28 41 61 74 - -
1360 235 15.00 1425 183 871 34 4041 601 74 14 33 24 20 19 27 28 39 59 7.1 - -
13.80 216  14.38 1444 177 829 31 400 599 65 11 33 23 20 19 26 28 86 54 65 - -
1400 1.76  15.00 1463 164 735 27 382 572 55 - o~ -~ o~ o o~ - - - - - -
1420 167 15.89 1482 161 709 25 376 564 53 - - e o o o - - - - -
14.40 225 1811 150.0 180 851 31 413 620 68 11 33 23 20 19 26 28 38 56 68 - -
1460 216 14.97 151.8 177 829 29 413 619 65 9 32 23 20 19 26 28 36 54 65 - -
1480 225 15.03 153.7 180 851 30 420 630 68 11 33 23 20 19 26 28 38 56 68 - -
1500  3.23 - 155.4 207 - - - - —~ 23 34 25 22 20 28 29 54 81 97 - -

FON111
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www.geogroupmodena.it e-mail: info@geogroupmodena.it



Geo Group S.r.l.
Via C. Costa 182, 41123 Modena
tel: 059-39.67.169 - fax: 059-59.60.176 -

Riferimento 317-2021
Committente  Studio techico UM.: MPa | Data esec. 30/11/2021
Cantiere Studio terreno di fondazione Pagina 1
Localita Nonantola, strada Guercinesca Ovest Elaborato Falda -3.00m dap.c.
H L1 L2 Lt qc fs F Rf H L1 L2 Lt qc fs F Rf
m - - - MPa kPa - % m - - - MPa kPa - %
0.20 0.0 0.0 0.00 0.00
0.40 0.0 0.0 0.00 27.00 0
0.60 4.0 8.0 0.39 140.00 3 350
0.80 17.0 38.0 1.67 120.00 14 71
| 100 __200__380_________ 1.96 = 12000 17 _ 6.0 _
1.20 27.0 45.0 2.65 153.00 18 5.7
1.40 21.0 44.0 2.06 153.00 14 7.3
1.60 27.0 50.0 2.65 73.00 37 2.7
1.80 10.0 21.0 0.98 67.00 15 6.7
| 200 __ 90 __190_________ 088 8700 _ 10 _ 97 _
2.20 12.0 25.0 1.18 53.00 23 4.4
2.40 9.0 17.0 0.88 73.00 12 8.1
2.60 10.0 21.0 0.98 47.00 21 4.7
2.80 8.0 15.0 0.78 60.00 13 7.5
| 300 _ 90__180_________ 088 __ 7300 ___ 12 _ 81 _
3.20 14.0 25.0 1.37 100.00 14 71
3.40 16.0 31.0 1.57 100.00 16 6.3
3.60 18.0 33.0 1.76 107.00 17 5.9
3.80 18.0 34.0 1.76 47.00 38 2.6
| 400 80 __150_________ 078 __53.00_ __ 15 _ 6.6 _
4.20 9.0 17.0 0.88 47.00 19 5.2
4.40 8.0 15.0 0.78 53.00 15 6.6
4.60 8.0 16.0 0.78 60.00 13 7.5
4.80 9.0 18.0 0.88 60.00 15 6.7
| 500 __100__190_________ 098 7300 _ 14 73
5.20 12.0 23.0 1.18 33.00 36 2.8
5.40 8.0 13.0 0.78 40.00 20 5.0
5.60 7.0 13.0 0.69 47.00 15 6.7
5.80 13.0 20.0 1.27 87.00 15 6.7
L 600 _140__270_________ 137.__9300____15__ 6.6 _
6.20 15.0 29.0 1.47 93.00 16 6.2
6.40 17.0 31.0 1.67 127.00 13 7.5
6.60 20.0 39.0 1.96 107.00 19 5.4
6.80 19.0 35.0 1.86 120.00 16 6.3
| 700 __190 __370_________ 1.86 10000 19 _ 53 _
7.20 13.0 28.0 1.27 100.00 13 7.7
7.40 16.0 31.0 1.57 87.00 18 5.4
7.60 21.0 34.0 2.06 113.00 19 5.4
7.80 19.0 36.0 1.86 127.00 15 6.7
| 800 __170__36.0_________ 167 8700 20 _ 51 _
8.20 12.0 25.0 1.18 93.00 13 7.8
8.40 13.0 27.0 1.27 47.00 28 3.6
8.60 11.0 18.0 1.08 80.00 14 7.3
8.80 15.0 27.0 1.47 47.00 32 3.1
| .9.00 __120__190_________ 1.18 = 60.00 20 5.0 _
9.20 16.0 25.0 1.57 80.00 20 5.0
9.40 17.0 29.0 1.67 107.00 16 6.3
9.60 14.0 30.0 1.37 107.00 13 7.6
9.80 15.0 31.0 1.47 80.00 19 5.3
| 1000 _ 150 __270_________ 1.47__ 10000 = _ _15__ 6.7 _
10.20 17.0 32.0 1.67 87.00 20 5.1
10.40 14.0 27.0 1.37 133.00 1 9.5
10.60 21.0 41.0 2.06 180.00 12 8.6
10.80 25.0 52.0 2.45 153.00 16 6.1
| 11.00. _ 240 __470_________ 235 100.00 24 42
11.20 14.0 29.0 1.37 113.00 12 8.1
11.40 14.0 31.0 1.37 93.00 15 6.6
11.60 19.0 33.0 1.86 93.00 20 4.9
11.80 16.0 30.0 1.57 107.00 15 6.7
| 1200 180 __340_________ 176 12700 14 71 _
12.20 20.0 39.0 1.96 67.00 30 3.4
12.40 23.0 33.0 2.25 73.00 32 3.2
12.60 17.0 28.0 1.67 93.00 18 55
12.80 18.0 32.0 1.76 113.00 16 6.3
| 13.00. 190 __360_________ 1.86. _ 120.00 16 _ 6.3 _
13.20 20.0 38.0 1.96 133.00 15 6.7
13.40 24.0 44.0 2.35 153.00 16 6.4
13.60 25.0 48.0 2.45 127.00 20 5.1
13.80 23.0 42.0 225 133.00 17 5.8
14,00 160 __ 360 157 14000 11 88 _
14.20 17.0 38.0 1.67 133.00 13 7.8
14.40 21.0 41.0 2.06 133.00 16 6.3
14.60 20.0 40.0 1.96 200.00 10 10.0
14.80 27.0 57.0 2.65 160.00 17 5.9
1 15.00 290 830 284
H = profondita qc = resistenza punta
L1 = prima lettura (punta) fs = resistenza laterale
L2 = seconda lettura (punta + laterale) 0.20 m sopra quota qc
Lt =terza lettura (totale) F = rapporto Begemann (qc / fs)
CT =10.00 costante di trasformazione Rf = rapporto Schmertmann (fs /qc)*100

FON111

Software by dott. Geol. Diego Merlin +39 0425-840820
www.geogroupmodena.it e-mail: info@geogroupmodena.it



6
317-2021

CPT
Riferimento

PROVA PENETROMETRICA STATICA MECCANICA
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Geo Group S.r.l.

Via C. Costa 182, 41123 Modena
tel: 059-39.67.169 - fax: 059-59.60.176 -

DIAGRAMMI LITOLOG e m—
Committente  Studio techico UM.: MPa | Data esec. 30/11/2021
Cantiere Studio terreno di fondazione ?Zzliié ! '7?

Localita Nonantola, strada Guercinesca Ovest Elaborato Falda -3.00m dap.c.
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qc/fs 1 %0 60 120 qc - fs/gqc qc - fs/qc
TORBE / ARGILLE OR 31 punti, 41.33% Arg?lla Qrganicgeter_reni rpisti ) 30 punt!, 40.00% Argilla Sabbiosa e Limosa 5 punti, 6.67%
ARGILLE e/o LIMI 38 punti, 50.67% Arg!lla (!norgan!ca) di mgdla consistenza 3 punt!, 4.00% Sabbia e Limo / Sabbia e limo argilloso 3 punti, 4.00%
LIMI SABBIE ,’ o Argilla (inorganica) consistente 9 punti, 12.00%
efo 5punti, 6.67% | Argilla (inorganica) molto consistente 22 punti, 29.33%
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Geo Group S.r.l.
Via C. Costa 182, 41123 Modena
tel: 059-39.67.169 - fax: 059-59.60.176 -

Riferimento 317-2021
Committente ~ Studio tecnico UM.. MPa| Dataesec. 30/11/2021
Cantiere Studio terreno di fondazione Pagina 1
Localita Nonantola, strada Guercinesca Ovest Elaborato Falda -3.00m dap.c.
| NATURACOESIVA | NATURA GRANULARE
H qc  qc/fs Vs Cu OCR Eu50 Eu25 Mo Dr Sc Ca Ko bB DM Me FESB0 E25 Mo FL1 FL2
m U.M. ms  kPa % UM UM UM % () (0 ) () () () UM UM UM,
0.20 - - - - - - - - - e e e e e - - - - -
0.40 - - - - - - - - - - - - - -
0.60 039 286 93 196 13.1 0.8 12 06 T - - - - -
0.80  1.67 14.17 161 709 456  12.1 18.1 5.3 B - - - - -
1.00 196 16.67 171 784 392 133 200 59 58 38 33 30 28 37 27 33 49 59 - -
120 265 17.65 192 928 385 158 237 7.9 64 39 34 31 29 38 28 44 66 7.9 - -
140 206 13.73 174 807 267 137 206 62 51 37 32 29 27 36 27 34 51 6.2 - -
160 265 36.99 192 - - - - - 57 38 32 29 27 36 28 44 66 79 - -
180 098 14.93 132 490 104 83 125 39 - - e - - - - - -
2.00 0.88 10.34 127 441 8.0 8.7 13.1 3.7 - - - - - - - - - - - -
220 118 2264 141 560 96 9.6 144 44 - e e - - - - -
240 088 12.33 127 44.1 64 113 169 37 - e - - - - -
2.60 0.98 21.28 132 49.0 6.6 121 18.1 3.9 - - - - - - - - - - - -
280 078 13.33 121 392 45 141 212 34 - e e - - - - -
3.00 0.88 12.33 127 441 5.1 14.5 21.7 3.7 - - - - - - - - - - - -
320 137 14.00 150 624 75 133 200 47 e e e e - - - - -
340 157 16.00 157 682 80 135 203 5. e - - - - -
360 176 16.82 164 735 84 138 207 55 e e e e - - - - -
380 176 3830 164 735 81 143 215 55 25 34 27 23 22 30 27 29 44 53 - -
400 078 15.09 121 392 36 174  26.1 3.4 e e e e e - - - - -
420 088 19.15 127 44.1 40 177 265 37 - e e e e e . - = - = -
440 078 15.09 121 392 33 182 273 34 e e e - - - - -
460 078 1333 121 392 32 186 279 34 - e e e e e . - = - = -
480 088 15.00 127 44.1 36 193 290 37 - e e e e e . - = - = -
500 098 1370 132 490 40 196 294 39 R - - - - -
520 118 36.36 141 560 46 200 300 4.4 7 32 24 20 19 27 26 20 29 35 - -
540  0.78  20.00 129 392 29 198 297 34 - e s - - - -
560  0.69 14.89 115 343 24 3.9 58 1.0 - e e e e - - - - -
580 127 14.94 145 593 46 213 319 46 - e e e e - - - - -
6.00 137 1505 150 624 47 217 326 47 e e e e - - - - -
6.20 147 16.13 154 653 49 222 332 49 - e e e e - - - - -
640  1.67 13.39 161 709 52 224 336 53 - e e - - - - -
6.60 1.96 18.69 171 784 58 224 336 59 21 34 25 22 21 29 27 33 49 59 - -
6.80 1.86 15.83 168 760 54 233 350 57 L - - - - -
700 186 19.00 168 760 53 240 360 57 - e e e e - - - - -
720 127  13.00 145 593 38 252 378 46 e - - - - -
740 157 1839 157 682 44 255 383 51 - e e - - - - -
7.60  2.06 1858 174 807 52 255 382 62 20 34 25 22 21 29 27 34 51 6.2 - -
780  1.86 14.96 168 760 47 264 396 57 - e - - - - -
800 167 1954 161 709 42 271 406 53 T - - - - -
8.20 1.18 12.90 141 56.0 3.1 27.2 40.8 4.4 - - - - - - - - - - - -
840 127 27.66 145 593 32 281 421 4.6 - e e - - - - -
8.60 1.08 13.75 137 52.6 2.7 27.0 40.5 4.2 - - - - - - - - - - - -
880  1.47 31.91 154 653 35 294 441 4.9 5 32 23 20 19 26 27 25 37 44 - -
9.00 1.18 20.00 141 56.0 2.8 28.4 42.6 4.4 - - - - - - - - - - - -
920 157  20.00 157 682 35 304 456 5. T - - - - -
940 167 15.89 161 709 36 31.0 465 53 - e e - - - - -
9.60 137 13.08 150 624 3.0 306 459 47 - e e e e - - - - -
9.80  1.47 18.75 154 653 31 314 471 4.9 - e - - - - -
10.00 1.47 15.00 154 653 31 318 477 49 e - - - - -
1020 167 19.54 161 709 33 329 493 53 - e - - - - -
1040 137 1053 150 624 28 317 476 47 - e e - - - - -
10.60  2.06 11.67 174 807 38 340 511 62 13 33 24 21 19 27 27 34 51 6.2 - -
1080 245 16.34 186 89.1 42 343 514 74 19 34 25 21 20 28 28 41 641 7.4 - -
11.00 235 24.00 183 87.1 40 347 521 71 17 33 24 21 20 28 28 39 59 74 - -
1120 137 1239 150 624 2.6 326 490 47 - e - - - - - - -
11.40 137 15.05 150 624 25 328 493 47 e e e e e - - - - -
1160  1.86 20.43 168 760 32 362 543 57 e e e e e - - - - -
11.80 157 1495 157 682 27 350 524 51 - - e L - - - - -
1200 1.76 1417 164 735 30 365 547 55 - e e e e e - - - - -
1220  1.96 29.85 171 784 32 377 565 59 9 32 23 20 19 26 27 33 49 59 - -
1240 225 3151 180 - - - - - 13 33 24 20 19 27 28 38 56 68 - -
1260  1.67 18.28 161 709 27 366 549 53 - e - - - - -
1280  1.76  15.93 164 735 28 375 563 55 e e e e e - - - = -
13.00 1.86 15.83 168 760 28 384 576 57 - e e e e e - - - - -
1320  1.96 15.04 171 784 29 392 589 59 7 32 23 19 18 26 27 33 49 59 - -
1340 235 15.69 183 87.1 33 410 616 71 13 33 24 20 19 27 28 39 59 7. - -
1360 245 19.69 186 89.1 33 416 625 74 14 33 24 20 19 27 28 41 6.1 7.4 - -
1380 225 17.29 180  85.1 31 45 622 68 11 33 23 20 19 26 28 38 56 68 - -
1400 157 11.43 157 682 23 370 555 5.1 - e - - - - -
1420 167 1278 161 709 24 382 572 53 - e e e e e - - - - -
1440 206 1579 174 807 28 414 620 6.2 7 32 23 19 18 26 27 34 51 6.2 - -
1460  1.96  10.00 171 784 26 409 614 59 5 32 22 19 18 25 27 33 49 59 - -
1480 265 16.88 X 192 928 32 444 666 79 15 33 24 20 19 27 28 44 66 79 - -
15.00 2.84 - 3y 0.87 1616 197 - - - - - 17 33 24 21 20 27 29 47 74 8.5 - -
FON111

Software by dott. Geol. Diego Merlin +39 0425-840820
www.geogroupmodena.it e-mail: info@geogroupmodena.it




GEO GROUP s.r.l.
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ALLEGATO N° 1

Prove penetrometriche statiche con
punta elettrica e piezocono CPTu

(=7 Via C. Costa, 182 — 41100 Modena — ®Tel. 059/3967169 Fax. 059/5332019 — &M e-mail: geo.group@libero.it
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This software is licensed to: Pier Luigi Dallari

CPT name: CPTU 2

Cone resistance Norm Soil Behaviour Type Typical Geotech. Section
0"[> — Qay ]
—_— Qay &sity day
i 1 .
1 _1: glty;a:i&fﬂyslt
« | —
29 ¢ 21 a8y
\ 4 Qay
3 & T 3 E Qay8sityday
7 — Sand &silty seand
4 Qay &siltyday
41 Qay&sity day
a
54 5 Og&sillydaj
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6+ 6 Oy
Qay
7 7 Qay &sittyday
Qay &silty day
8- 8 Qay
— - Qay &siltyday s
£ 7 g ° G £
~ ~ Qay &silty day ~
£ 101 S 10 O 50+
Q Q. Q
(0] (0] (0]
o 114 N 11 Qay o)
Qay &silty day
12+ 12
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131 13 Qay sty day
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171 17 i Qay
Qay
a
184 18 ogyy
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012345678 0 2 4 6 8 1012 14 16 18
Tip resistance (MPa) SBTn (Robertson 1990)
Tabular results
.:: Layer No: 1 ::.
Code: 1 Start depth: 0.00 (m), End depth: 1.20 (m)
Description: Clay & silty clay
Basic results Estimation results
Total cone resistance: 0.76 £0.60 MPa Permeability: 2.93E-07 £5.38E-06 m/s Constrained Mod.: 10.14 +£8.06 MPa
Sleeve friction: 24.85 +24.10 kPa N60: 2.74 £1.85 blows Go: 15.22 +9.41 MPa
SBT.: 4 Es: 12.05 £8.80 MPa Su: 44.04 £30.56 kPa
SBTn description: Clay & silty clay Dr (%): 0.00 +0.00 Su ratio: 3.52 £1.49
¢ (degrees): 0.00 +£0.00 ° O.C.R.: 16.24 +£6.87
Unit weight: 16.60 £1.09 kN/m3
CPeT-IT v.2.0.1.77 - CPTU data presentation & interpretation software - Report created on: 15/12/2021, 12:12:35 2

Project file: O:\Riferimenti2021\Rif.1164_21-Nonatola, La Grande, via Guercinesca Ovest Piano Partcolareggiato\geofe\CPTU.cpt




This software is licensed to: Pier Luigi Dallari

CPT name: CPTU 2

..t Layer No: 2 ::.

Code: 2 Start depth: 1.20 (m), End depth: 5.20 (m)

Description: Clay & silty clay

Basic results

Total cone resistance: 0.71 £0.48 MPa
Sleeve friction: 9.69 +6.87 kPa

SBTx: 4

SBTn description: Clay & silty clay

Estimation results

Permeability: 4.64E-08 +1.47E-06 m/s
N60: 3.03 +£1.17 blows

Es: 13.57 £2.12 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 +£0.00 °

Unit weight: 15.48 £0.72 kN/m3

Constrained Mod.: 7.25 +6.69 MPa
Go: 18.27 +4.58 MPa

Su: 38.87 £11.57 kPa

Su ratio: 0.84 £0.35

O.C.R.: 3.89 £1.61

.:: Layer No: 3 ::.

Code: 3 Start depth: 5.20 (m), End depth: 12.00 (m)

Description: Clay

Basic results

Total cone resistance: 1.23 £0.32 MPa
Sleeve friction: 31.43 +£18.39 kPa
SBTha: 3

SBTn description: Clay

Estimation results

Permeability: 1.51E-08 +3.75E-08 m/s
N60: 5.88 +1.44 blows

Es: 33.54 £2.18 MPa

Dr (%): 0.00 +£0.00

¢ (degrees): 0.00 +£0.00 °

Unit weight: 17.03 £0.77 kN/m3

Constrained Mod.: 13.25 +5.66 MPa
Go: 37.71 £10.13 MPa

Su: 77.02 £21.92 kPa

Su ratio: 0.96 £0.30

0.C.R.: 4.44 £1.39

.:: Layer No: 4 ::.

Code: 4 Start depth: 12.00 (m), End depth: 16.00 (m)

Description: Clay

Basic results

Total cone resistance: 1.27 £0.41 MPa
Sleeve friction: 27.46 +£19.13 kPa
SBTa: 3

SBTn description: Clay

Estimation results

Permeability: 5.51E-09 +£1.62E-08 m/s
N60: 6.67 £1.56 blows

Es: 0.00 £0.00 MPa

Dr (%): 0.00 +0.00

® (degrees): 0.00 £0.00 °

Unit weight: 16.89 £0.79 kN/m3

Constrained Mod.: 8.79 £7.83 MPa
Go: 43.00 £10.23 MPa

Su: 73.56 £29.36 kPa

Su ratio: 0.62 +0.23

O.C.R.: 2.84 £1.08

.:: Layer No: 5 ::.

Code: 4 Start depth: 16.00 (m), End depth: 20.00 (m)

Description: 5

Basic results

Total cone resistance: 1.84 £0.61 MPa
Sleeve friction: 34.84 £15.35 kPa
SBTa: 3

SBTn description: Clay

Estimation results

Permeability: 1.17E-08 £3.92E-08 m/s
N60: 9.05 +£1.94 blows

Es: 47.14 £3.17 MPa

Dr (%): 0.00 +0.00

@ (degrees): 0.00 +£0.00 °

Unit weight: 17.31 £0.52 kN/m3

Constrained Mod.: 14.93 +11.82 MPa
Go: 55.62 £10.55 MPa

Su: 107.45 £42.32 kPa

Su ratio: 0.73 £0.30

O.C.R.: 3.35 £1.39

CPeT-IT v.2.0.1.77 - CPTU data presentation & interpretation software - Report created on: 15/12/2021, 12:12:35 3
Project file: O:\Riferimenti2021\Rif.1164_21-Nonatola, La Grande, via Guercinesca Ovest Piano Partcolareggiato\geofe\CPTU.cpt
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This software is licensed to: Pier Luigi Dallari

CPT name: CPTU 4

Cone resistance Norm Soil Behaviour Type Typical Geotech. Section
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Tip resistance (MPa) SBTn (Robertson 1990)
Tabular results
.:: Layer No: 1 ::.
Code: 1 Start depth: 0.00 (m), End depth: 1.20 (m)

Description: Sand & silty sand

Basic results

Total cone resistance: 2.59 +1.64 MPa
Sleeve friction: 35.21 £15.69 kPa
SBTx: 6

SBTn description: Sand & silty sand

Estimation results

Permeability: 1.01E-05 £5.14E-05 m/s
N60: 6.75 £3.13 blows

Es: 21.68 £8.47 MPa

Dr (%): 59.70 +7.15

¢ (degrees): 40.64 £1.18 °

Unit weight: 17.45 £0.62 kN/m3

Constrained Mod.: 26.31 £10.00 MPa
Go: 27.62 +10.18 MPa

Su: 0.00 +£0.00 kPa

Su ratio: 0.00 £0.00

0.C.R.: 0.00 £0.00

CPeT-IT v.2.0.1.77 - CPTU data presentation & interpretation software - Report created on: 15/12/2021, 12:15:33
Project file: O:\Riferimenti2021\Rif.1164_21-Nonatola, La Grande, via Guercinesca Ovest Piano Partcolareggiato\geofe\CPTU.cpt




This software is licensed to: Pier Luigi Dallari

CPT name: CPTU 4

..t Layer No: 2 ::.

Code: Layer 1
Description: Clay & silty clay

Basic results

Total cone resistance: 1.40 £0.99 MPa
Sleeve friction: 24.54 £12.03 kPa
SBTx: 4

SBTn description: Clay & silty clay

Start depth: 0.02 (m), End depth: 7.18 (m)

Estimation results

Permeability: 1.97E-07 +£2.32E-05 m/s
N60: 5.25 +£1.79 blows

Es: 23.69 £2.13 MPa

Dr (%): 0.00 £0.00

@ (degrees): 0.00 +£0.00 °

Unit weight: 16.80 £0.53 kN/m3

Constrained Mod.: 17.70 £7.36 MPa
Go: 29.14 £5.29 MPa

Su: 78.53 £15.14 kPa

Su ratio: 1.44 +£0.68

O.C.R.: 6.66 £3.16

.:: Layer No: 3 ::.

Code: Layer_2
Description: Clay & silty clay

Basic results

Total cone resistance: 1.82 +£0.16 MPa
Sleeve friction: 39.16 +7.72 kPa

SBTa: 4

SBTn description: Clay & silty clay

Start depth: 7.18 (m), End depth: 8.76 (m)

Estimation results

Permeability: 6.39E-08 +4.14E-08 m/s
N60: 7.63 +0.55 blows

Es: 34.37 £2.05 MPa

Dr (%): 0.00 +£0.00

¢ (degrees): 0.00 +£0.00 °

Unit weight: 17.44 £0.24 kN/m3

Constrained Mod.: 23.58 +£2.23 MPa
Go: 45.13 £3.56 MPa

Su: 120.33 £11.36 kPa

Su ratio: 1.46 £0.15

0.C.R.: 6.76 £0.71

.:: Layer No: 4 ::.

Code: Layer_3

Description: Clay

Basic results

Total cone resistance: 1.41 £0.25 MPa
Sleeve friction: 26.81 +8.39 kPa

SBTa: 3

SBTn description: Clay

Start depth: 8.76 (m), End depth: 16.58 (m)

Estimation results

Permeability: 1.25E-08 £1.45E-08 m/s
N60: 6.83 £0.96 blows

Es: 0.00 £0.00 MPa

Dr (%): 0.00 +0.00

® (degrees): 0.00 £0.00 °

Unit weight: 16.90 £0.37 kN/m3

Constrained Mod.: 12.40 +£5.14 MPa
Go: 42.77 £5.91 MPa

Su: 84.87 £17.19 kPa

Su ratio: 0.75 +0.18

O.C.R.: 3.46 £0.83

.:: Layer No: 5 ::.

Code: Layer 4
Description: Clay & silty clay

Basic results

Total cone resistance: 1.60 £0.30 MPa
Sleeve friction: 20.20 £3.82 kPa

SBTx: 4

SBTn description: Clay & silty clay

Start depth: 16.58 (m), End depth: 20.00 (m)

Estimation results

Permeability: 1.25E-08 +2.05E-08 m/s
N60: 7.79 +£0.89 blows

Es: 49.30 £1.21 MPa

Dr (%): 0.00 +0.00

@ (degrees): 0.00 +£0.00 °

Unit weight: 16.63 £0.22 kN/m3

Constrained Mod.: 10.82 +5.84 MPa
Go: 46.38 £3.95 MPa

Su: 92.09 £21.66 kPa

Su ratio: 0.60 +£0.15

0O.C.R.: 2.78 £0.70

CPeT-IT v.2.0.1.77 - CPTU data presentation & interpretation software - Report created on: 15/12/2021, 12:15:33 3
Project file: O:\Riferimenti2021\Rif.1164_21-Nonatola, La Grande, via Guercinesca Ovest Piano Partcolareggiato\geofe\CPTU.cpt
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Geo Group S.r.l.

v. per Modena, 12- Castelnuovo Rangone (MO)
. G ROU P 059 3967169

GEQLOGIA E AMBIENTE

info@geogroupmodena.it

Project: CPT: CPTU 2
Location: Total depth: 20.00 m, Date: 15/12/2021
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

CGross correlation between qc & fs
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CPeT-IT v.2.0.1.77 - CPTU data presentation & interpretation software - Report created on: 15/12/2021, 12:16:02 1
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@ GROUP

GEQLOGIA E AMBIENTE

Geo Group S.r.l.

v. per Modena, 12- Castelnuovo Rangone (MO)
059 3967169

info@geogroupmodena.it

Project: CPT: CPTU 4
Location: Total depth: 20.00 m, Date: 15/12/2021
Cone resistance Sleeve friction Pore pressure
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

CGross correlation between qc & fs
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GEO GROUP s.r.l.

Indagini geognostiche e geofisiche — geologia applicata alle costruzioni — laboratorio geotecnico - idrogeologia
— coltivazione cave- bonifiche — consolidamenti — geologia ambientale — consulenze geologiche e geotecniche

ALLEGATO N° 2

Indagini sismiche

(=7 Via C. Costa, 182 — 41100 Modena — ®Tel. 059/3967169 Fax. 059/5332019 — &M e-mail: geo.group@libero.it
P.IVA :02981500362



GEO GROUP s.r.l.

Indagini geognostiche e geofisiche — geologia applicata alle costruzioni — laboratorio geotecnico - idrogeologia
— coltivazione cave- bonifiche — consolidamenti — geologia ambientale — consulenze geologiche e geotecniche

MASW

(=7 Via C. Costa, 182 — 41100 Modena — ®Tel. 059/3967169 Fax. 059/5332019 — &M e-mail: geo.group@libero.it
P.IVA :02981500362



GEO GROUP s.r.l.

Sede legale: Via C. Costa, 182 - 41123 MODENA

Sede operativa: vi Per Modena, 15 — 41051 Castelnuovo Rangone
(MO)

Tel. 059/3967169 Fax. 059/5332019

E-mail: info@geogroupmodena.it

B : P.IVA e C.F. 02981500362

IRy L www.geogroupmodena.it

ANALISI SISMICA DI SITO SECONDO METODOLOGIA MASW

Cantiere: Nonantola, via Guercinesca Ovest (MO)

Data: 30/11/2021 MASW
Lavoro: Studio terreno di fondazione

Responsabile: Dott. Geol. Pier Luigi Dallari

UBICAZIONE DELLO STENDIMENTO SISMICO IMPIEGATO

normalized traces

1 1 I 1 1
il a 1o 15 20 25 30 35 40
offset ()




GEO GROUP s.r.l.

Sede legale: Via C. Costa, 182 - 41123 MODENA

Sede operativa: vi Per Modena, 15 — 41051 Castelnuovo Rangone
(MO)

Tel. 059/3967169 Fax. 059/5332019

E-mail: info@geogroupmodena.it

P.IVA e C.F. 02981500362

www.geogroupmodena.it

SPETTRO RELATIVO ALLE VELOCITA DI FASE
REGISTRATE NEL DOMINIO DELLE FREQUENZE

dispersion curves - model: modelbest.mod
1400

-Rayleigh Dispersion-
—

Vsu (m/s): 100 140 250 500; W<30: 181
—

1200
Poisson: 0.45 0.45 0.35 0.39

Vp (mis): 34 487 526 1177

1000

800

800

phase velocity (mis)

400

200

5 10 15 20 25 30 35 40
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GEO GROUP s.r.l.

Sede legale: Via C. Costa, 182 - 41123 MODENA

Sede operativa: via Per Modena, 15 — 41051 Castelnuovo Rangone (MO)
Tel. 059/3967169 Fax. 059/5332019

E-mail: info@geogroupmodena.it

P.IVA e C.F. 02981500362

www.geogroupmodena.it

MODELLO Vs30 DERIVATO DALL’INDAGINE MASW ESEGUITA

10

15

depth (m)
s

25

35

40
0

V, profile

m— fittest model
=mm=r mean model

considered models
T

100 200 300 400 300 800

dataset: 1135.dat

dispersion curve: pick.cdp
Ws30 (best model): 199 m/s

V530 (mean model): 194 mis

BEST MODEL
Vs30 =199 m/s




GEO GROUP s.r.l.

Indagini geognostiche e geofisiche — geologia applicata alle costruzioni — laboratorio geotecnico - idrogeologia
— coltivazione cave- bonifiche — consolidamenti — geologia ambientale — consulenze geologiche e geotecniche

HVSR

(=7 Via C. Costa, 182 — 41100 Modena — ®Tel. 059/3967169 Fax. 059/5332019 — &M e-mail: geo.group@libero.it
P.IVA :02981500362



TROMINO® Grilla

www.tromino.eu

NONANTOLA VIA GUERCINESCA OVEST

Instrument: TE3-0303/01-17

Data format: 32 byte

Full scale [mV]: 51

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length: ~ 0h20'00". Analyzed 77% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

Max. HA at 0.72 £ 0.09 Hz. (In the range 0.0 - 30.0 Hz).

7
5
2
1 e }
0
o ! frequency [Hz] 1El
H/V TIME HISTORY DIRECTIONAL H/V

o° 457 0 135° 180"
min azimuth



TROMINO® Grilla

www.tromino.eu

SINGLE COMPONENT SPECTRA

-5 component

— BV component
Up-Down component

freguency [Hz]

24 (s



TROMINO® Grilla

www.tromino.eu

EXPERIMENTAL vs. SYNTHETIC H/V

Max. HA at 0.72 £ 0.09 Hz. (In the range 0.0 - 30.0 Hz).

Average HY
e Syithietic HA

=
MIH

U[I 1 1 10
fregquency [Hz]

Depth at the bottom of Thickness [m] Vs [m/s] Poisson ratio
the layer [m]
15.00 15.00 170 0.42
35.00 20.00 230 0.42
95.00 60.00 270 0.42

inf. inf. 500 0.42



TROMINO® Grilla

www.tromino.eu

[According to the SESAME, 2005 guidelines. Please read carefully the Grilla manual before interpreting
the following tables.]

Max. H/V at 0.72 * 0.09 Hz (in the range 0.0 - 30.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 0.72>0.50 OK

n.(fo) > 200 661.3 > 200 OK
oa(f) < 2 for 0.5f, < f < 2f, if f, > 0.5Hz Exceeded 0 out of 36 times OK
oa(f) < 3 for 0.5, < f < 2f; if f; <0.5Hz

Criteria for a clear H/V peak
[At least 5 out of 6 should be fulfilled]

Exists f™in [fo/4, fo] | Aunv(f) < Ao/ 2 NO
Exists f* in [y, 4fo] | Aun(f’) < Ao/ 2 1.219 Hz OK
Ap>2 272>2 OK
focak[Aunv(F) £ oa(f)] = fo £ 5% [0.13138] < 0.05 NO
os < &(fo) 0.09443 < 0.10781 OK
aal(fo) < 0(fo) 0.3017<2.0 OK
Ly window length
Nw number of windows used in the analysis
ne =Ly nyfo number of significant cycles
f current frequency
fo H/V peak frequency
of standard deviation of H/V peak frequency
g(fo) threshold value for the stability condition o; < (f)
Ao H/V peak amplitude at frequency fy
Ann(f) H/V curve amplitude at frequency f
f~ frequency between fo/4 and f, for which Ay (f7) < Ao/2
fr frequency between f, and 4f, for which Ay (f ) < Ag/2
oa(f) standard deviation of Ayn/(f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Gioghv(f) standard deviation of log Axn/(f) curve
0(fo) threshold value for the stability condition ca(f) < 6(fo)
Threshold values for orand oa(fo)
Freq. range [Hz] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
&(fo) [Hz] 0.25f1, 0.2 f, 0.15f, 0.10f, 0.05f,
0(fo) for oa(fo) 3.0 25 2.0 1.78 1.58
log 6(fp) for cioqrn(fo) 0.48 0.40 0.30 0.25 0.20




www.moho.world

NONANTOLA VIA GUERCINESCA OVEST HVSR2

Instrument: TE3-0303/01-17

Data format: 32 bit

Full scale [mV]: 51

Channel labels: NORTH SOUTH; EAST WEST; UP DOWN
GPS data not available

Trace length: ~ 0h20'00". Analyzed 48% trace (manual window selection)
Sampling rate: 128 Hz

Window size: 20 s

Smoothing type: Triangular window

Smoothing: 10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO
Max. H/V at 0.49 £0.14 Hz (in the range 0.2 - 30.0 Hz).

&

vy |— Average H/V |

&

5
T

4 —
<

3

z

1

0.1 1 10

frequency [Hz]

H/V TIME HISTORY

10 12 14 16 18 20
min

SINGLE COMPONENT SPECTRA



= N-5 component
—— E-W component
—— Up-Down component

5/

0.1 1 10

frequency [Hz]

5
¢ |l TROMING"
1

www.moho.world

[According to the SESAME, 2005 guidelines. Please read carefully theGrillamanual before interpreting

the following tables.]

Max. H/V at 0.69 * 0.16 Hz (in the range 0.2 - 30.0 Hz).

Criteria for a reliable H/V curve
[All 3 should be fulfilled]

fo>10/L, 0.69 > 0.50 OK
nc(fo) > 200 398.8 > 200 OK
oa(f) < 2 for 0.5f< f < 2f,if f,> 0.5Hz Exceeded 0 out of 34 times OK
oa(f) < 3 for 0.5f< f < 2f,if < 0.5Hz
Criteria for a clear H/V peak
[At least 5 out of 6 should be fulfilled]
Exists f'in [fo/4, fo] | AHN(f-) <A /2 NO
Exists f'in [fo, 4fo] | Auv(f’) < Ao/ 2 1.219 Hz OK
Ap> 2 4.18>2 OK
foeak[Ann(f) £oa(f)] = fox 5% |0.22899| < 0.05 NO
or<g(fo) 0.15743 < 0.10313 NO
calfo) <0(fo) 0.7382<2.0 OK
Lw window length
Ny number of windows used in the analysis
ne = Lynufo number of significant cycles
f current frequency
fo H/V peak frequency
ot standard deviation of H/V peak frequency
&(fo) threshold value for the stability condition o¢<¢(fo)
Ao H/V peak amplitude at frequency fy
Ann(f) H/V curve amplitude at frequency f
f~ frequency between fy/4 and f, for which Agp(f ) < Ag/2
fr frequency between f, and 4f, for which Aun(f *) < Ag/2
oalf) standard deviation of Apy(f), oa(f) is the factor by which the mean Ay (f) curve should
be multiplied or divided
Sioghnv(f) standard deviation of log Au(f) curve
0(fo) threshold value for the stability condition oa(f) <6(fy)
Threshold values for orand oa(fo)
Freq. range [HZ] <0.2 0.2-0.5 05-1.0 1.0-2.0 >2.0
s(fo) [HZ] 0.25f, 0.2 fy 0.15f, 0.10 fy 0.05 f,
0(fo) for oa(fo) 3.0 2.5 2.0 1.78 1.58
log 6(fo) for Siognn(fo) 0.48 0.40 0.30 0.25 0.20
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ALLEGATO N° 3

Verifica alla liquefazione

(=7 Via C. Costa, 182 — 41100 Modena — ®Tel. 059/3967169 Fax. 059/5332019 — &M e-mail: geo.group@libero.it
P.IVA :02981500362



GEO GROUP s.r.l.

Indagini geognostiche e geofisiche — geologia applicata alle costruzioni — laboratorio geotecnico - idrogeologia
— coltivazione cave- bonifiche — consolidamenti — geologia ambientale — consulenze geologiche e geotecniche

VERIFICA AL LIQUEFAZIONE SU CPT

(=7 Via C. Costa, 182 — 41100 Modena — ®Tel. 059/3967169 Fax. 059/5332019 — &M e-mail: geo.group@libero.it
P.IVA :02981500362



Depth (m)

CPT1

CSR

CRRICSR
0.02 0.04 0.08 0.08 0.1 0.12 0.14 0.16 0.18 02 022

0.24

95
10
1054

115
12
125
134
135
14
145
15

fim——

[l'-‘— e o penily F= =F & I:luguSF-_I

=
B
=
-
-
-
=
-
Foe
B
-
-
(¥
b
b
™
-
b
-
.
-
-

1 3 1 & ' . r ¥ []
Sty i
L facnien: rorecl aaed B ael ey lom



Sod chawwfcaiinn by CPT (Robetsan 1980)

nanciemna |
W Pemuedn s |

T £ RS §

lc and SF profile

W— lc W— SF [ — Watertable [ Designic ¥ DesignsF

[
28 27 28 29 3 31 32 33 0 1

lc Fs

Depth (m)




(11

e

CPT3

[F—= o o o prie B'— 55 F~- Daege 5F |

i

i

|

05

15

25

35

45

55

6.5

75

Depth (m)

85

95
10
105

8
Tabedy ke

Lipentartion potentil e =0 § nel sery bes

CRR ¥

CRRICSR
0.12

CSR

014




Depth (m)

Sodl dassificaton by OPT Robedtsan, 1950)

| 5 P geiotmy sind st
| W Fromanndia sty sand

e L
'm r L1 B g

TS CONW TP

r 18 s
i prmmitued o sl %

Ic and SF profile

W=— lc [¥— SF | -— Watertable [« Designlc v Design SF

I_I—I




Depth (m)

o
L
T
18
144
1
1T
2
g
'
B4
1
B
v
fi4
T
LLE
.
LR
o
1041
e
118
T
TEq
9
1144
v g

e

CPT5

[F— ocorgi potis F— 5F F— DesignsF |

12 14 LL] 18 z 12 4 k1] is
L i i s

i - v it M

S
=
[
i
-

L] [ ] i T [ ] ] w
Sainty Macis
Liguabsctian potertal mdersd 0 =il very low

¥— CRR W— CSR

CRRICSR
0.08 01 012 014 016 018 02 022




Zod dusshicatan by CPT (Robetson, 1580

W Sofswiem DR
Fram gravedy san

W Framdandis b

B Fromay sand i sandy s

M P chap ey 3081 51y Cay

I From eyl siey einy

W Fext

W Senntiosfine gracas w

& CFT data

Forinaind fofe femslahos

10
Mempicedbton o8 R

Ic and SF profile

W— lc W— sF W — watertable ¥ Designic W Design SFl

=T

Depth (m)




[ ]

CPT6

|[F— gc or gt protile F— £F F - Design 5F |

[ 0z 04 nE Ik} 1 12 14 16 18 Fi 22 24 26 8
[
L ——
T
2 T ——
.l
384
N
489
o
5
o
a5
.
T4
N
484
o
5
10
54
1 —
nid
129
1257
139
0%
144
] =
18 —_—
] i 3 L] (] ] ¥ L] )
Halety Inchad
Liguedaction potential mdee=0 0 sk vy kv
CRR W— CSR
CRR/CSR
0.02 0.04 0.06 0.08 0.1 012 0.14 0.16 0.18 0.2 0.22
0.54
N
154
N
254
N
3.54
N
4.5
o
55+
o
6.5
g 7]
% 754
a 84
8.5
o
9.5
104
10.54
11
115
12
1254
134
1354
141
145
15




Depth (m)

W Bects e OCASE
From pris sy Lang 5 s
1em RS 4By
o ity N I ey il

HEm Sy W B Ry cly
M Prom chap a0y cim

vl S|

Soil clapsificason by CPT (Fobedron, 1530)

lc and SF profile

e
e ichien ke %

F—lc W— 5F v

Water table [

Designlc ¥ Design SF

I_I

28

28 3

32 34 0



GEO GROUP s.r.l.

Indagini geognostiche e geofisiche — geologia applicata alle costruzioni — laboratorio geotecnico - idrogeologia
— coltivazione cave- bonifiche — consolidamenti — geologia ambientale — consulenze geologiche e geotecniche

VERIFICA AL LIQUEFAZIONE SU CPTu

(=7 Via C. Costa, 182 — 41100 Modena — ®Tel. 059/3967169 Fax. 059/5332019 — &M e-mail: geo.group@libero.it
P.IVA :02981500362



bp'O17\24096\03e1663.18]00118d OUBIH 1SSAQ BISBUIDISND BIA ‘apuel) B ‘e|0JeUON-TZ H9TT Y\ TZ0ZRUSWLRN\:O 3| 193[01d
91EMYOS JUBWISSaSSY uonoesenbi 14D - 82°0°2°2'A b

QN NID

9 9
e e
N N

anjeA 147

s ybiy Asan %0070
MIsu ybly %00°0

S MOJ %00°00T

Z lequinu 1dD (8301
soisiels oiseg

NSH MO .

wsu b [

sisu by Ao [
QWIdYdS 10]0d Id1

Modal xapuf [erua}od uonoeyanbiy jjesanQ

JSOAQ BIS3UIDIDND eped]s ejojueuo] : uoijedo’
n1dD luibepur : a3} 103foid

J-euspowdnoiboab@ojul BT e p——

69T/£96€ 650
(OW) auobuey oronuise) -zT ‘euspoly Jad A u DOI u .

'I"4*s dnouo 039



Project title : Indagini CPTu
CPT file : CPTU 2

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:

Earthquake magnitude M,
Peak ground acceleration:

Cone resistance

8 GROUP

GEOLOGIA E AMBIENTE

Based on Ic value

Geo Group S.r.l.

v. per Modena, 12- Castelnuovo Rangone (MO)
059 3967169

info@geogroupmodena.it

LIQUEFACTION ANALYSIS REPORT

G.W.T. (in-situ):

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

Unit weight calculation:

Trans. detect. applied:

o

CAnm—

[

= o

Location : Nonantola strada Guercinesca Ovest

No

N/A
N/A
Yes
Yes

CRR plot
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M, =72, sigma'=1 atm b

ase curve
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Summary of liquefaction potential

o
[e]

o
N

o
(=)}

o
wv

Cyclic Stress Ratio* (CSR*)
& g

Normalized CPT penetration resistance

o
N

o
=

o

o

20 40 €6 8 100 120

140 160 180 200

1
Normvalized friction ratio (%)
Zone A;: Cyclic liquefaction likely depending on size and duration of cyclic loading
Zone A,: Cyclic liquefaction and strength loss likely depending on loading and ground

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

CLig v.2.2.0.28 - CPT Liquefaction Assessment Software - Report created on: 15/12/2021, 12:19:36

Project file: O:\Riferimenti2021\Rif.1164_21-Nonatola, La Grande, via Guercinesca Ovest Piano Partcolareggiato\geofe\LIQ.clq

Clay like behavior

Limit depth applied: Yes
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This software is licensed to: Geo Group SRL CPT name: CPTU 2

:: Liquefaction Potential Index calculation data ::

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
0.02 2.00 0.00 9.99 0.02 0.00 0.04 2.00 0.00 9.98 0.02 0.00
0.06 2.00 0.00 9.97 0.02 0.00 0.08 2.00 0.00 9.96 0.02 0.00
0.10 2.00 0.00 9.95 0.02 0.00 0.12 2.00 0.00 9.94 0.02 0.00
0.14 2.00 0.00 9.93 0.02 0.00 0.16 2.00 0.00 9.92 0.02 0.00
0.18 2.00 0.00 9.91 0.02 0.00 0.20 2.00 0.00 9.90 0.02 0.00
0.22 2.00 0.00 9.89 0.02 0.00 0.24 2.00 0.00 9.88 0.02 0.00
0.26 2.00 0.00 9.87 0.02 0.00 0.28 2.00 0.00 9.86 0.02 0.00
0.30 2.00 0.00 9.85 0.02 0.00 0.32 2.00 0.00 9.84 0.02 0.00
0.34 2.00 0.00 9.83 0.02 0.00 0.36 2.00 0.00 9.82 0.02 0.00
0.38 2.00 0.00 9.81 0.02 0.00 0.40 2.00 0.00 9.80 0.02 0.00
0.42 2.00 0.00 9.79 0.02 0.00 0.44 2.00 0.00 9.78 0.02 0.00
0.46 2.00 0.00 9.77 0.02 0.00 0.48 2.00 0.00 9.76 0.02 0.00
0.50 2.00 0.00 9.75 0.02 0.00 0.52 2.00 0.00 9.74 0.02 0.00
0.54 2.00 0.00 9.73 0.02 0.00 0.56 2.00 0.00 9.72 0.02 0.00
0.58 2.00 0.00 9.71 0.02 0.00 0.60 2.00 0.00 9.70 0.02 0.00
0.62 2.00 0.00 9.69 0.02 0.00 0.64 2.00 0.00 9.68 0.02 0.00
0.66 2.00 0.00 9.67 0.02 0.00 0.68 2.00 0.00 9.66 0.02 0.00
0.70 2.00 0.00 9.65 0.02 0.00 0.72 2.00 0.00 9.64 0.02 0.00
0.74 2.00 0.00 9.63 0.02 0.00 0.76 2.00 0.00 9.62 0.02 0.00
0.78 2.00 0.00 9.61 0.02 0.00 0.80 2.00 0.00 9.60 0.02 0.00
0.82 2.00 0.00 9.59 0.02 0.00 0.84 2.00 0.00 9.58 0.02 0.00
0.86 2.00 0.00 9.57 0.02 0.00 0.88 2.00 0.00 9.56 0.02 0.00
0.90 2.00 0.00 9.55 0.02 0.00 0.92 2.00 0.00 9.54 0.02 0.00
0.94 2.00 0.00 9.53 0.02 0.00 0.96 2.00 0.00 9.52 0.02 0.00
0.98 2.00 0.00 9.51 0.02 0.00 1.00 2.00 0.00 9.50 0.02 0.00
1.02 2.00 0.00 9.49 0.02 0.00 1.04 2.00 0.00 9.48 0.02 0.00
1.06 2.00 0.00 9.47 0.02 0.00 1.08 2.00 0.00 9.46 0.02 0.00
1.10 2.00 0.00 9.45 0.02 0.00 1.12 2.00 0.00 9.44 0.02 0.00
1.14 2.00 0.00 9.43 0.02 0.00 1.16 2.00 0.00 9.42 0.02 0.00
1.18 2.00 0.00 9.41 0.02 0.00 1.20 2.00 0.00 9.40 0.02 0.00
1.22 2.00 0.00 9.39 0.02 0.00 1.24 2.00 0.00 9.38 0.02 0.00
1.26 2.00 0.00 9.37 0.02 0.00 1.28 2.00 0.00 9.36 0.02 0.00
1.30 2.00 0.00 9.35 0.02 0.00 1.32 2.00 0.00 9.34 0.02 0.00
1.34 2.00 0.00 9.33 0.02 0.00 1.36 2.00 0.00 9.32 0.02 0.00
1.38 2.00 0.00 9.31 0.02 0.00 1.40 2.00 0.00 9.30 0.02 0.00
1.42 2.00 0.00 9.29 0.02 0.00 1.44 2.00 0.00 9.28 0.02 0.00
1.46 2.00 0.00 9.27 0.02 0.00 1.48 2.00 0.00 9.26 0.02 0.00
1.50 2.00 0.00 9.25 0.02 0.00 1.52 2.00 0.00 9.24 0.02 0.00
1.54 2.00 0.00 9.23 0.02 0.00 1.56 2.00 0.00 9.22 0.02 0.00
1.58 2.00 0.00 9.21 0.02 0.00 1.60 2.00 0.00 9.20 0.02 0.00
1.62 2.00 0.00 9.19 0.02 0.00 1.64 2.00 0.00 9.18 0.02 0.00
1.66 2.00 0.00 9.17 0.02 0.00 1.68 2.00 0.00 9.16 0.02 0.00
1.70 2.00 0.00 9.15 0.02 0.00 1.72 2.00 0.00 9.14 0.02 0.00
1.74 2.00 0.00 9.13 0.02 0.00 1.76 2.00 0.00 9.12 0.02 0.00
1.78 2.00 0.00 9.11 0.02 0.00 1.80 2.00 0.00 9.10 0.02 0.00
1.82 2.00 0.00 9.09 0.02 0.00 1.84 2.00 0.00 9.08 0.02 0.00
1.86 2.00 0.00 9.07 0.02 0.00 1.88 2.00 0.00 9.06 0.02 0.00
1.90 2.00 0.00 9.05 0.02 0.00 1.92 2.00 0.00 9.04 0.02 0.00
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This software is licensed to: Geo Group SRL CPT name: CPTU 2

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
1.94 2.00 0.00 9.03 0.02 0.00 1.96 2.00 0.00 9.02 0.02 0.00
1.98 2.00 0.00 9.01 0.02 0.00 2.00 2.00 0.00 9.00 0.02 0.00
2.02 2.00 0.00 8.99 0.02 0.00 2.04 2.00 0.00 8.98 0.02 0.00
2.06 2.00 0.00 8.97 0.02 0.00 2.08 2.00 0.00 8.96 0.02 0.00
2.10 2.00 0.00 8.95 0.02 0.00 2.12 2.00 0.00 8.94 0.02 0.00
2.14 2.00 0.00 8.93 0.02 0.00 2.16 2.00 0.00 8.92 0.02 0.00
2.18 2.00 0.00 8.91 0.02 0.00 2.20 2.00 0.00 8.90 0.02 0.00
2.22 2.00 0.00 8.89 0.02 0.00 2.24 2.00 0.00 8.88 0.02 0.00
2.26 2.00 0.00 8.87 0.02 0.00 2.28 2.00 0.00 8.86 0.02 0.00
2.30 2.00 0.00 8.85 0.02 0.00 2.32 2.00 0.00 8.84 0.02 0.00
2.34 2.00 0.00 8.83 0.02 0.00 2.36 2.00 0.00 8.82 0.02 0.00
2.38 2.00 0.00 8.81 0.02 0.00 2.40 2.00 0.00 8.80 0.02 0.00
2.42 2.00 0.00 8.79 0.02 0.00 2.44 2.00 0.00 8.78 0.02 0.00
2.46 2.00 0.00 8.77 0.02 0.00 2.48 2.00 0.00 8.76 0.02 0.00
2.50 2.00 0.00 8.75 0.02 0.00 2.52 2.00 0.00 8.74 0.02 0.00
2.54 2.00 0.00 8.73 0.02 0.00 2.56 2.00 0.00 8.72 0.02 0.00
2.58 2.00 0.00 8.71 0.02 0.00 2.60 2.00 0.00 8.70 0.02 0.00
2.62 2.00 0.00 8.69 0.02 0.00 2.64 2.00 0.00 8.68 0.02 0.00
2.66 2.00 0.00 8.67 0.02 0.00 2.68 2.00 0.00 8.66 0.02 0.00
2.70 2.00 0.00 8.65 0.02 0.00 2.72 2.00 0.00 8.64 0.02 0.00
2.74 2.00 0.00 8.63 0.02 0.00 2.76 2.00 0.00 8.62 0.02 0.00
2.78 2.00 0.00 8.61 0.02 0.00 2.80 2.00 0.00 8.60 0.02 0.00
2.82 2.00 0.00 8.59 0.02 0.00 2.84 2.00 0.00 8.58 0.02 0.00
2.86 2.00 0.00 8.57 0.02 0.00 2.88 2.00 0.00 8.56 0.02 0.00
2.90 2.00 0.00 8.55 0.02 0.00 2.92 2.00 0.00 8.54 0.02 0.00
2.94 2.00 0.00 8.53 0.02 0.00 2.96 2.00 0.00 8.52 0.02 0.00
2.98 2.00 0.00 8.51 0.02 0.00 3.00 2.00 0.00 8.50 0.02 0.00
3.02 2.00 0.00 8.49 0.02 0.00 3.04 2.00 0.00 8.48 0.02 0.00
3.06 2.00 0.00 8.47 0.02 0.00 3.08 2.00 0.00 8.46 0.02 0.00
3.10 2.00 0.00 8.45 0.02 0.00 3.12 2.00 0.00 8.44 0.02 0.00
3.14 2.00 0.00 8.43 0.02 0.00 3.16 2.00 0.00 8.42 0.02 0.00
3.18 2.00 0.00 8.41 0.02 0.00 3.20 2.00 0.00 8.40 0.02 0.00
3.22 2.00 0.00 8.39 0.02 0.00 3.24 2.00 0.00 8.38 0.02 0.00
3.26 2.00 0.00 8.37 0.02 0.00 3.28 0.77 0.23 8.36 0.02 0.04
3.30 0.74 0.26 8.35 0.02 0.04 3.32 0.72 0.28 8.34 0.02 0.05
3.34 0.70 0.30 8.33 0.02 0.05 3.36 0.67 0.33 8.32 0.02 0.06
3.38 0.66 0.34 8.31 0.02 0.06 3.40 0.66 0.34 8.30 0.02 0.06
3.42 0.69 0.31 8.29 0.02 0.05 3.44 0.71 0.29 8.28 0.02 0.05
3.46 0.73 0.27 8.27 0.02 0.04 3.48 0.75 0.25 8.26 0.02 0.04
3.50 0.76 0.24 8.25 0.02 0.04 3.52 0.77 0.23 8.24 0.02 0.04
3.54 0.77 0.23 8.23 0.02 0.04 3.56 0.75 0.25 8.22 0.02 0.04
3.58 2.00 0.00 8.21 0.02 0.00 3.60 2.00 0.00 8.20 0.02 0.00
3.62 2.00 0.00 8.19 0.02 0.00 3.64 2.00 0.00 8.18 0.02 0.00
3.66 2.00 0.00 8.17 0.02 0.00 3.68 2.00 0.00 8.16 0.02 0.00
3.70 2.00 0.00 8.15 0.02 0.00 3.72 2.00 0.00 8.14 0.02 0.00
3.74 2.00 0.00 8.13 0.02 0.00 3.76 2.00 0.00 8.12 0.02 0.00
3.78 2.00 0.00 8.11 0.02 0.00 3.80 2.00 0.00 8.10 0.02 0.00
3.82 2.00 0.00 8.09 0.02 0.00 3.84 2.00 0.00 8.08 0.02 0.00
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This software is licensed to: Geo Group SRL CPT name: CPTU 2

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
3.86 2.00 0.00 8.07 0.02 0.00 3.88 2.00 0.00 8.06 0.02 0.00
3.90 2.00 0.00 8.05 0.02 0.00 3.92 2.00 0.00 8.04 0.02 0.00
3.94 2.00 0.00 8.03 0.02 0.00 3.96 2.00 0.00 8.02 0.02 0.00
3.98 2.00 0.00 8.01 0.02 0.00 4.00 2.00 0.00 8.00 0.02 0.00
4.02 2.00 0.00 7.99 0.02 0.00 4.04 2.00 0.00 7.98 0.02 0.00
4.06 2.00 0.00 7.97 0.02 0.00 4.08 2.00 0.00 7.96 0.02 0.00
4.10 2.00 0.00 7.95 0.02 0.00 4.12 2.00 0.00 7.94 0.02 0.00
4.14 2.00 0.00 7.93 0.02 0.00 4.16 2.00 0.00 7.92 0.02 0.00
4.18 2.00 0.00 7.91 0.02 0.00 4.20 2.00 0.00 7.90 0.02 0.00
4.22 2.00 0.00 7.89 0.02 0.00 4.24 2.00 0.00 7.88 0.02 0.00
4.26 2.00 0.00 7.87 0.02 0.00 4.28 2.00 0.00 7.86 0.02 0.00
4.30 2.00 0.00 7.85 0.02 0.00 4.32 2.00 0.00 7.84 0.02 0.00
4.34 2.00 0.00 7.83 0.02 0.00 4.36 2.00 0.00 7.82 0.02 0.00
4.38 2.00 0.00 7.81 0.02 0.00 4.40 2.00 0.00 7.80 0.02 0.00
4.42 2.00 0.00 7.79 0.02 0.00 4.44 2.00 0.00 7.78 0.02 0.00
4.46 2.00 0.00 7.77 0.02 0.00 4.48 2.00 0.00 7.76 0.02 0.00
4.50 2.00 0.00 7.75 0.02 0.00 4.52 2.00 0.00 7.74 0.02 0.00
4.54 2.00 0.00 7.73 0.02 0.00 4.56 2.00 0.00 7.72 0.02 0.00
4.58 2.00 0.00 7.71 0.02 0.00 4.60 2.00 0.00 7.70 0.02 0.00
4.62 2.00 0.00 7.69 0.02 0.00 4.64 2.00 0.00 7.68 0.02 0.00
4.66 2.00 0.00 7.67 0.02 0.00 4.68 2.00 0.00 7.66 0.02 0.00
4.70 2.00 0.00 7.65 0.02 0.00 4.72 2.00 0.00 7.64 0.02 0.00
4.74 2.00 0.00 7.63 0.02 0.00 4.76 2.00 0.00 7.62 0.02 0.00
4.78 2.00 0.00 7.61 0.02 0.00 4.80 2.00 0.00 7.60 0.02 0.00
4.82 2.00 0.00 7.59 0.02 0.00 4.84 2.00 0.00 7.58 0.02 0.00
4.86 2.00 0.00 7.57 0.02 0.00 4.88 2.00 0.00 7.56 0.02 0.00
4.90 2.00 0.00 7.55 0.02 0.00 4.92 2.00 0.00 7.54 0.02 0.00
4.94 2.00 0.00 7.53 0.02 0.00 4.96 2.00 0.00 7.52 0.02 0.00
4.98 2.00 0.00 7.51 0.02 0.00 5.00 2.00 0.00 7.50 0.02 0.00
5.02 2.00 0.00 7.49 0.02 0.00 5.04 2.00 0.00 7.48 0.02 0.00
5.06 2.00 0.00 7.47 0.02 0.00 5.08 2.00 0.00 7.46 0.02 0.00
5.10 2.00 0.00 7.45 0.02 0.00 5.12 2.00 0.00 7.44 0.02 0.00
5.14 2.00 0.00 7.43 0.02 0.00 5.16 2.00 0.00 7.42 0.02 0.00
5.18 2.00 0.00 7.41 0.02 0.00 5.20 2.00 0.00 7.40 0.02 0.00
5.22 2.00 0.00 7.39 0.02 0.00 5.24 2.00 0.00 7.38 0.02 0.00
5.26 2.00 0.00 7.37 0.02 0.00 5.28 2.00 0.00 7.36 0.02 0.00
5.30 2.00 0.00 7.35 0.02 0.00 5.32 2.00 0.00 7.34 0.02 0.00
5.34 2.00 0.00 7.33 0.02 0.00 5.36 2.00 0.00 7.32 0.02 0.00
5.38 2.00 0.00 7.31 0.02 0.00 5.40 2.00 0.00 7.30 0.02 0.00
5.42 2.00 0.00 7.29 0.02 0.00 5.44 2.00 0.00 7.28 0.02 0.00
5.46 2.00 0.00 7.27 0.02 0.00 5.48 2.00 0.00 7.26 0.02 0.00
5.50 2.00 0.00 7.25 0.02 0.00 5.52 2.00 0.00 7.24 0.02 0.00
5.54 2.00 0.00 7.23 0.02 0.00 5.56 2.00 0.00 7.22 0.02 0.00
5.58 2.00 0.00 7.21 0.02 0.00 5.60 2.00 0.00 7.20 0.02 0.00
5.62 2.00 0.00 7.19 0.02 0.00 5.64 2.00 0.00 7.18 0.02 0.00
5.66 2.00 0.00 7.17 0.02 0.00 5.68 2.00 0.00 7.16 0.02 0.00
5.70 2.00 0.00 7.15 0.02 0.00 5.72 2.00 0.00 7.14 0.02 0.00
5.74 2.00 0.00 7.13 0.02 0.00 5.76 2.00 0.00 7.12 0.02 0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
5.78 2.00 0.00 7.11 0.02 0.00 5.80 2.00 0.00 7.10 0.02 0.00
5.82 2.00 0.00 7.09 0.02 0.00 5.84 2.00 0.00 7.08 0.02 0.00
5.86 2.00 0.00 7.07 0.02 0.00 5.88 2.00 0.00 7.06 0.02 0.00
5.90 2.00 0.00 7.05 0.02 0.00 5.92 2.00 0.00 7.04 0.02 0.00
5.94 2.00 0.00 7.03 0.02 0.00 5.96 0.65 0.35 7.02 0.02 0.05
5.98 0.68 0.32 7.01 0.02 0.04 6.00 2.00 0.00 7.00 0.02 0.00
6.02 2.00 0.00 6.99 0.02 0.00 6.04 2.00 0.00 6.98 0.02 0.00
6.06 2.00 0.00 6.97 0.02 0.00 6.08 2.00 0.00 6.96 0.02 0.00
6.10 2.00 0.00 6.95 0.02 0.00 6.12 2.00 0.00 6.94 0.02 0.00
6.14 2.00 0.00 6.93 0.02 0.00 6.16 2.00 0.00 6.92 0.02 0.00
6.18 2.00 0.00 6.91 0.02 0.00 6.20 2.00 0.00 6.90 0.02 0.00
6.22 2.00 0.00 6.89 0.02 0.00 6.24 2.00 0.00 6.88 0.02 0.00
6.26 2.00 0.00 6.87 0.02 0.00 6.28 2.00 0.00 6.86 0.02 0.00
6.30 2.00 0.00 6.85 0.02 0.00 6.32 2.00 0.00 6.84 0.02 0.00
6.34 2.00 0.00 6.83 0.02 0.00 6.36 2.00 0.00 6.82 0.02 0.00
6.38 2.00 0.00 6.81 0.02 0.00 6.40 2.00 0.00 6.80 0.02 0.00
6.42 2.00 0.00 6.79 0.02 0.00 6.44 2.00 0.00 6.78 0.02 0.00
6.46 2.00 0.00 6.77 0.02 0.00 6.48 2.00 0.00 6.76 0.02 0.00
6.50 2.00 0.00 6.75 0.02 0.00 6.52 2.00 0.00 6.74 0.02 0.00
6.54 2.00 0.00 6.73 0.02 0.00 6.56 2.00 0.00 6.72 0.02 0.00
6.58 2.00 0.00 6.71 0.02 0.00 6.60 2.00 0.00 6.70 0.02 0.00
6.62 2.00 0.00 6.69 0.02 0.00 6.64 2.00 0.00 6.68 0.02 0.00
6.66 2.00 0.00 6.67 0.02 0.00 6.68 2.00 0.00 6.66 0.02 0.00
6.70 2.00 0.00 6.65 0.02 0.00 6.72 2.00 0.00 6.64 0.02 0.00
6.74 2.00 0.00 6.63 0.02 0.00 6.76 2.00 0.00 6.62 0.02 0.00
6.78 2.00 0.00 6.61 0.02 0.00 6.80 2.00 0.00 6.60 0.02 0.00
6.82 2.00 0.00 6.59 0.02 0.00 6.84 2.00 0.00 6.58 0.02 0.00
6.86 2.00 0.00 6.57 0.02 0.00 6.88 2.00 0.00 6.56 0.02 0.00
6.90 2.00 0.00 6.55 0.02 0.00 6.92 2.00 0.00 6.54 0.02 0.00
6.94 2.00 0.00 6.53 0.02 0.00 6.96 2.00 0.00 6.52 0.02 0.00
6.98 2.00 0.00 6.51 0.02 0.00 7.00 2.00 0.00 6.50 0.02 0.00
7.02 2.00 0.00 6.49 0.02 0.00 7.04 2.00 0.00 6.48 0.02 0.00
7.06 2.00 0.00 6.47 0.02 0.00 7.08 2.00 0.00 6.46 0.02 0.00
7.10 2.00 0.00 6.45 0.02 0.00 7.12 2.00 0.00 6.44 0.02 0.00
7.14 2.00 0.00 6.43 0.02 0.00 7.16 2.00 0.00 6.42 0.02 0.00
7.18 2.00 0.00 6.41 0.02 0.00 7.20 2.00 0.00 6.40 0.02 0.00
7.22 2.00 0.00 6.39 0.02 0.00 7.24 2.00 0.00 6.38 0.02 0.00
7.26 2.00 0.00 6.37 0.02 0.00 7.28 2.00 0.00 6.36 0.02 0.00
7.30 2.00 0.00 6.35 0.02 0.00 7.32 2.00 0.00 6.34 0.02 0.00
7.34 2.00 0.00 6.33 0.02 0.00 7.36 2.00 0.00 6.32 0.02 0.00
7.38 2.00 0.00 6.31 0.02 0.00 7.40 2.00 0.00 6.30 0.02 0.00
7.42 2.00 0.00 6.29 0.02 0.00 7.44 2.00 0.00 6.28 0.02 0.00
7.46 2.00 0.00 6.27 0.02 0.00 7.48 2.00 0.00 6.26 0.02 0.00
7.50 2.00 0.00 6.25 0.02 0.00 7.52 2.00 0.00 6.24 0.02 0.00
7.54 2.00 0.00 6.23 0.02 0.00 7.56 2.00 0.00 6.22 0.02 0.00
7.58 2.00 0.00 6.21 0.02 0.00 7.60 2.00 0.00 6.20 0.02 0.00
7.62 2.00 0.00 6.19 0.02 0.00 7.64 2.00 0.00 6.18 0.02 0.00
7.66 2.00 0.00 6.17 0.02 0.00 7.68 2.00 0.00 6.16 0.02 0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
7.70 2.00 0.00 6.15 0.02 0.00 7.72 2.00 0.00 6.14 0.02 0.00
7.74 2.00 0.00 6.13 0.02 0.00 7.76 2.00 0.00 6.12 0.02 0.00
7.78 2.00 0.00 6.11 0.02 0.00 7.80 2.00 0.00 6.10 0.02 0.00
7.82 2.00 0.00 6.09 0.02 0.00 7.84 2.00 0.00 6.08 0.02 0.00
7.86 2.00 0.00 6.07 0.02 0.00 7.88 2.00 0.00 6.06 0.02 0.00
7.90 2.00 0.00 6.05 0.02 0.00 7.92 2.00 0.00 6.04 0.02 0.00
7.94 2.00 0.00 6.03 0.02 0.00 7.96 2.00 0.00 6.02 0.02 0.00
7.98 2.00 0.00 6.01 0.02 0.00 8.00 2.00 0.00 6.00 0.02 0.00
8.02 2.00 0.00 5.99 0.02 0.00 8.04 2.00 0.00 5.98 0.02 0.00
8.06 2.00 0.00 5.97 0.02 0.00 8.08 2.00 0.00 5.96 0.02 0.00
8.10 2.00 0.00 5.95 0.02 0.00 8.12 2.00 0.00 5.94 0.02 0.00
8.14 2.00 0.00 5.93 0.02 0.00 8.16 2.00 0.00 5.92 0.02 0.00
8.18 2.00 0.00 5.91 0.02 0.00 8.20 2.00 0.00 5.90 0.02 0.00
8.22 2.00 0.00 5.89 0.02 0.00 8.24 2.00 0.00 5.88 0.02 0.00
8.26 2.00 0.00 5.87 0.02 0.00 8.28 2.00 0.00 5.86 0.02 0.00
8.30 2.00 0.00 5.85 0.02 0.00 8.32 2.00 0.00 5.84 0.02 0.00
8.34 2.00 0.00 5.83 0.02 0.00 8.36 2.00 0.00 5.82 0.02 0.00
8.38 2.00 0.00 5.81 0.02 0.00 8.40 2.00 0.00 5.80 0.02 0.00
8.42 2.00 0.00 5.79 0.02 0.00 8.44 2.00 0.00 5.78 0.02 0.00
8.46 2.00 0.00 5.77 0.02 0.00 8.48 2.00 0.00 5.76 0.02 0.00
8.50 2.00 0.00 5.75 0.02 0.00 8.52 2.00 0.00 5.74 0.02 0.00
8.54 2.00 0.00 5.73 0.02 0.00 8.56 2.00 0.00 5.72 0.02 0.00
8.58 2.00 0.00 5.71 0.02 0.00 8.60 2.00 0.00 5.70 0.02 0.00
8.62 2.00 0.00 5.69 0.02 0.00 8.64 2.00 0.00 5.68 0.02 0.00
8.66 2.00 0.00 5.67 0.02 0.00 8.68 2.00 0.00 5.66 0.02 0.00
8.70 2.00 0.00 5.65 0.02 0.00 8.72 2.00 0.00 5.64 0.02 0.00
8.74 2.00 0.00 5.63 0.02 0.00 8.76 2.00 0.00 5.62 0.02 0.00
8.78 2.00 0.00 5.61 0.02 0.00 8.80 2.00 0.00 5.60 0.02 0.00
8.82 2.00 0.00 5.59 0.02 0.00 8.84 2.00 0.00 5.58 0.02 0.00
8.86 2.00 0.00 5.57 0.02 0.00 8.88 2.00 0.00 5.56 0.02 0.00
8.90 2.00 0.00 5.55 0.02 0.00 8.92 2.00 0.00 5.54 0.02 0.00
8.94 2.00 0.00 5.53 0.02 0.00 8.96 2.00 0.00 5.52 0.02 0.00
8.98 2.00 0.00 5.51 0.02 0.00 9.00 2.00 0.00 5.50 0.02 0.00
9.02 2.00 0.00 5.49 0.02 0.00 9.04 2.00 0.00 5.48 0.02 0.00
9.06 2.00 0.00 5.47 0.02 0.00 9.08 2.00 0.00 5.46 0.02 0.00
9.10 2.00 0.00 5.45 0.02 0.00 9.12 2.00 0.00 5.44 0.02 0.00
9.14 2.00 0.00 5.43 0.02 0.00 9.16 2.00 0.00 5.42 0.02 0.00
9.18 2.00 0.00 5.41 0.02 0.00 9.20 2.00 0.00 5.40 0.02 0.00
9.22 2.00 0.00 5.39 0.02 0.00 9.24 2.00 0.00 5.38 0.02 0.00
9.26 2.00 0.00 5.37 0.02 0.00 9.28 2.00 0.00 5.36 0.02 0.00
9.30 2.00 0.00 5.35 0.02 0.00 9.32 2.00 0.00 5.34 0.02 0.00
9.34 2.00 0.00 5.33 0.02 0.00 9.36 2.00 0.00 5.32 0.02 0.00
9.38 2.00 0.00 5.31 0.02 0.00 9.40 2.00 0.00 5.30 0.02 0.00
9.42 2.00 0.00 5.29 0.02 0.00 9.44 2.00 0.00 5.28 0.02 0.00
9.46 2.00 0.00 5.27 0.02 0.00 9.48 2.00 0.00 5.26 0.02 0.00
9.50 2.00 0.00 5.25 0.02 0.00 9.52 2.00 0.00 5.24 0.02 0.00
9.54 2.00 0.00 5.23 0.02 0.00 9.56 2.00 0.00 5.22 0.02 0.00
9.58 2.00 0.00 5.21 0.02 0.00 9.60 2.00 0.00 5.20 0.02 0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
9.62 2.00 0.00 5.19 0.02 0.00 9.64 2.00 0.00 5.18 0.02 0.00
9.66 2.00 0.00 5.17 0.02 0.00 9.68 2.00 0.00 5.16 0.02 0.00
9.70 2.00 0.00 5.15 0.02 0.00 9.72 2.00 0.00 5.14 0.02 0.00
9.74 2.00 0.00 5.13 0.02 0.00 9.76 2.00 0.00 5.12 0.02 0.00
9.78 2.00 0.00 5.11 0.02 0.00 9.80 2.00 0.00 5.10 0.02 0.00
9.82 2.00 0.00 5.09 0.02 0.00 9.84 2.00 0.00 5.08 0.02 0.00
9.86 2.00 0.00 5.07 0.02 0.00 9.88 2.00 0.00 5.06 0.02 0.00
9.90 2.00 0.00 5.05 0.02 0.00 9.92 2.00 0.00 5.04 0.02 0.00
9.94 2.00 0.00 5.03 0.02 0.00 9.96 2.00 0.00 5.02 0.02 0.00
9.98 2.00 0.00 5.01 0.02 0.00 10.00 2.00 0.00 5.00 0.02 0.00
10.02 2.00 0.00 4.99 0.02 0.00 10.04 2.00 0.00 4.98 0.02 0.00
10.06 2.00 0.00 4.97 0.02 0.00 10.08 2.00 0.00 4.96 0.02 0.00
10.10 2.00 0.00 4.95 0.02 0.00 10.12 2.00 0.00 4.94 0.02 0.00
10.14 2.00 0.00 4.93 0.02 0.00 10.16 2.00 0.00 4.92 0.02 0.00
10.18 2.00 0.00 4.91 0.02 0.00 10.20 2.00 0.00 4.90 0.02 0.00
10.22 2.00 0.00 4.89 0.02 0.00 10.24 2.00 0.00 4.88 0.02 0.00
10.26 2.00 0.00 4.87 0.02 0.00 10.28 2.00 0.00 4.86 0.02 0.00
10.30 2.00 0.00 4.85 0.02 0.00 10.32 2.00 0.00 4.84 0.02 0.00
10.34 2.00 0.00 4.83 0.02 0.00 10.36 2.00 0.00 4.82 0.02 0.00
10.38 2.00 0.00 4.81 0.02 0.00 10.40 2.00 0.00 4.80 0.02 0.00
10.42 2.00 0.00 4.79 0.02 0.00 10.44 2.00 0.00 4.78 0.02 0.00
10.46 2.00 0.00 4.77 0.02 0.00 10.48 2.00 0.00 4.76 0.02 0.00
10.50 2.00 0.00 4.75 0.02 0.00 10.52 2.00 0.00 4.74 0.02 0.00
10.54 2.00 0.00 4.73 0.02 0.00 10.56 2.00 0.00 4.72 0.02 0.00
10.58 2.00 0.00 4.71 0.02 0.00 10.60 2.00 0.00 4.70 0.02 0.00
10.62 2.00 0.00 4.69 0.02 0.00 10.64 2.00 0.00 4.68 0.02 0.00
10.66 2.00 0.00 4.67 0.02 0.00 10.68 2.00 0.00 4.66 0.02 0.00
10.70 2.00 0.00 4.65 0.02 0.00 10.72 2.00 0.00 4.64 0.02 0.00
10.74 2.00 0.00 4.63 0.02 0.00 10.76 2.00 0.00 4.62 0.02 0.00
10.78 2.00 0.00 4.61 0.02 0.00 10.80 2.00 0.00 4.60 0.02 0.00
10.82 2.00 0.00 4.59 0.02 0.00 10.84 2.00 0.00 4.58 0.02 0.00
10.86 2.00 0.00 4.57 0.02 0.00 10.88 2.00 0.00 4.56 0.02 0.00
10.90 2.00 0.00 4.55 0.02 0.00 10.92 2.00 0.00 4.54 0.02 0.00
10.94 2.00 0.00 4.53 0.02 0.00 10.96 2.00 0.00 4.52 0.02 0.00
10.98 2.00 0.00 4.51 0.02 0.00 11.00 2.00 0.00 4.50 0.02 0.00
11.02 2.00 0.00 4.49 0.02 0.00 11.04 2.00 0.00 4.48 0.02 0.00
11.06 2.00 0.00 4.47 0.02 0.00 11.08 2.00 0.00 4.46 0.02 0.00
11.10 2.00 0.00 4.45 0.02 0.00 11.12 2.00 0.00 4.44 0.02 0.00
11.14 2.00 0.00 4.43 0.02 0.00 11.16 2.00 0.00 4.42 0.02 0.00
11.18 2.00 0.00 4.41 0.02 0.00 11.20 2.00 0.00 4.40 0.02 0.00
11.22 2.00 0.00 4.39 0.02 0.00 11.24 2.00 0.00 4.38 0.02 0.00
11.26 2.00 0.00 4.37 0.02 0.00 11.28 2.00 0.00 4.36 0.02 0.00
11.30 2.00 0.00 4.35 0.02 0.00 11.32 2.00 0.00 4.34 0.02 0.00
11.34 2.00 0.00 4.33 0.02 0.00 11.36 2.00 0.00 4.32 0.02 0.00
11.38 2.00 0.00 4.31 0.02 0.00 11.40 2.00 0.00 4.30 0.02 0.00
11.42 2.00 0.00 4.29 0.02 0.00 11.44 2.00 0.00 4.28 0.02 0.00
11.46 2.00 0.00 4.27 0.02 0.00 11.48 2.00 0.00 4.26 0.02 0.00
11.50 2.00 0.00 4.25 0.02 0.00 11.52 2.00 0.00 4.24 0.02 0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
11.54 2.00 0.00 4.23 0.02 0.00 11.56 2.00 0.00 4.22 0.02 0.00
11.58 2.00 0.00 4.21 0.02 0.00 11.60 2.00 0.00 4.20 0.02 0.00
11.62 2.00 0.00 4.19 0.02 0.00 11.64 2.00 0.00 4.18 0.02 0.00
11.66 2.00 0.00 4.17 0.02 0.00 11.68 2.00 0.00 4.16 0.02 0.00
11.70 2.00 0.00 4.15 0.02 0.00 11.72 2.00 0.00 4.14 0.02 0.00
11.74 2.00 0.00 4.13 0.02 0.00 11.76 2.00 0.00 4.12 0.02 0.00
11.78 2.00 0.00 4.11 0.02 0.00 11.80 2.00 0.00 4.10 0.02 0.00
11.82 2.00 0.00 4.09 0.02 0.00 11.84 2.00 0.00 4.08 0.02 0.00
11.86 2.00 0.00 4.07 0.02 0.00 11.88 2.00 0.00 4.06 0.02 0.00
11.90 2.00 0.00 4.05 0.02 0.00 11.92 2.00 0.00 4.04 0.02 0.00
11.94 2.00 0.00 4.03 0.02 0.00 11.96 2.00 0.00 4.02 0.02 0.00
11.98 2.00 0.00 4.01 0.02 0.00 12.00 2.00 0.00 4.00 0.02 0.00
12.02 2.00 0.00 3.99 0.02 0.00 12.04 2.00 0.00 3.98 0.02 0.00
12.06 2.00 0.00 3.97 0.02 0.00 12.08 2.00 0.00 3.96 0.02 0.00
12.10 2.00 0.00 3.95 0.02 0.00 12.12 2.00 0.00 3.94 0.02 0.00
12.14 2.00 0.00 3.93 0.02 0.00 12.16 2.00 0.00 3.92 0.02 0.00
12.18 2.00 0.00 3.91 0.02 0.00 12.20 2.00 0.00 3.90 0.02 0.00
12.22 2.00 0.00 3.89 0.02 0.00 12.24 2.00 0.00 3.88 0.02 0.00
12.26 2.00 0.00 3.87 0.02 0.00 12.28 2.00 0.00 3.86 0.02 0.00
12.30 2.00 0.00 3.85 0.02 0.00 12.32 2.00 0.00 3.84 0.02 0.00
12.34 2.00 0.00 3.83 0.02 0.00 12.36 2.00 0.00 3.82 0.02 0.00
12.38 2.00 0.00 3.81 0.02 0.00 12.40 2.00 0.00 3.80 0.02 0.00
12.42 2.00 0.00 3.79 0.02 0.00 12.44 2.00 0.00 3.78 0.02 0.00
12.46 2.00 0.00 3.77 0.02 0.00 12.48 2.00 0.00 3.76 0.02 0.00
12.50 2.00 0.00 3.75 0.02 0.00 12.52 2.00 0.00 3.74 0.02 0.00
12.54 2.00 0.00 3.73 0.02 0.00 12.56 2.00 0.00 3.72 0.02 0.00
12.58 2.00 0.00 3.71 0.02 0.00 12.60 2.00 0.00 3.70 0.02 0.00
12.62 2.00 0.00 3.69 0.02 0.00 12.64 2.00 0.00 3.68 0.02 0.00
12.66 2.00 0.00 3.67 0.02 0.00 12.68 2.00 0.00 3.66 0.02 0.00
12.70 2.00 0.00 3.65 0.02 0.00 12.72 2.00 0.00 3.64 0.02 0.00
12.74 2.00 0.00 3.63 0.02 0.00 12.76 2.00 0.00 3.62 0.02 0.00
12.78 2.00 0.00 3.61 0.02 0.00 12.80 2.00 0.00 3.60 0.02 0.00
12.82 2.00 0.00 3.59 0.02 0.00 12.84 2.00 0.00 3.58 0.02 0.00
12.86 2.00 0.00 3.57 0.02 0.00 12.88 2.00 0.00 3.56 0.02 0.00
12.90 2.00 0.00 3.55 0.02 0.00 12.92 2.00 0.00 3.54 0.02 0.00
12.94 2.00 0.00 3.53 0.02 0.00 12.96 2.00 0.00 3.52 0.02 0.00
12.98 2.00 0.00 3.51 0.02 0.00 13.00 2.00 0.00 3.50 0.02 0.00
13.02 2.00 0.00 3.49 0.02 0.00 13.04 2.00 0.00 3.48 0.02 0.00
13.06 2.00 0.00 3.47 0.02 0.00 13.08 2.00 0.00 3.46 0.02 0.00
13.10 2.00 0.00 3.45 0.02 0.00 13.12 2.00 0.00 3.44 0.02 0.00
13.14 2.00 0.00 3.43 0.02 0.00 13.16 2.00 0.00 3.42 0.02 0.00
13.18 2.00 0.00 3.41 0.02 0.00 13.20 2.00 0.00 3.40 0.02 0.00
13.22 2.00 0.00 3.39 0.02 0.00 13.24 2.00 0.00 3.38 0.02 0.00
13.26 2.00 0.00 3.37 0.02 0.00 13.28 2.00 0.00 3.36 0.02 0.00
13.30 2.00 0.00 3.35 0.02 0.00 13.32 2.00 0.00 3.34 0.02 0.00
13.34 2.00 0.00 3.33 0.02 0.00 13.36 2.00 0.00 3.32 0.02 0.00
13.38 2.00 0.00 3.31 0.02 0.00 13.40 2.00 0.00 3.30 0.02 0.00
13.42 2.00 0.00 3.29 0.02 0.00 13.44 2.00 0.00 3.28 0.02 0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
13.46 2.00 0.00 3.27 0.02 0.00 13.48 2.00 0.00 3.26 0.02 0.00
13.50 2.00 0.00 3.25 0.02 0.00 13.52 2.00 0.00 3.24 0.02 0.00
13.54 2.00 0.00 3.23 0.02 0.00 13.56 2.00 0.00 3.22 0.02 0.00
13.58 2.00 0.00 3.21 0.02 0.00 13.60 2.00 0.00 3.20 0.02 0.00
13.62 2.00 0.00 3.19 0.02 0.00 13.64 2.00 0.00 3.18 0.02 0.00
13.66 2.00 0.00 3.17 0.02 0.00 13.68 2.00 0.00 3.16 0.02 0.00
13.70 2.00 0.00 3.15 0.02 0.00 13.72 2.00 0.00 3.14 0.02 0.00
13.74 2.00 0.00 3.13 0.02 0.00 13.76 2.00 0.00 3.12 0.02 0.00
13.78 2.00 0.00 3.11 0.02 0.00 13.80 2.00 0.00 3.10 0.02 0.00
13.82 2.00 0.00 3.09 0.02 0.00 13.84 2.00 0.00 3.08 0.02 0.00
13.86 2.00 0.00 3.07 0.02 0.00 13.88 2.00 0.00 3.06 0.02 0.00
13.90 2.00 0.00 3.05 0.02 0.00 13.92 2.00 0.00 3.04 0.02 0.00
13.94 2.00 0.00 3.03 0.02 0.00 13.96 2.00 0.00 3.02 0.02 0.00
13.98 2.00 0.00 3.01 0.02 0.00 14.00 2.00 0.00 3.00 0.02 0.00
14.02 2.00 0.00 2.99 0.02 0.00 14.04 2.00 0.00 2.98 0.02 0.00
14.06 2.00 0.00 2.97 0.02 0.00 14.08 2.00 0.00 2.96 0.02 0.00
14.10 2.00 0.00 2.95 0.02 0.00 14.12 2.00 0.00 2.94 0.02 0.00
14.14 2.00 0.00 2.93 0.02 0.00 14.16 2.00 0.00 2.92 0.02 0.00
14.18 2.00 0.00 291 0.02 0.00 14.20 2.00 0.00 2.90 0.02 0.00
14.22 2.00 0.00 2.89 0.02 0.00 14.24 2.00 0.00 2.88 0.02 0.00
14.26 2.00 0.00 2.87 0.02 0.00 14.28 2.00 0.00 2.86 0.02 0.00
14.30 2.00 0.00 2.85 0.02 0.00 14.32 2.00 0.00 2.84 0.02 0.00
14.34 2.00 0.00 2.83 0.02 0.00 14.36 2.00 0.00 2.82 0.02 0.00
14.38 2.00 0.00 2.81 0.02 0.00 14.40 2.00 0.00 2.80 0.02 0.00
14.42 2.00 0.00 2.79 0.02 0.00 14.44 2.00 0.00 2.78 0.02 0.00
14.46 2.00 0.00 2.77 0.02 0.00 14.48 2.00 0.00 2.76 0.02 0.00
14.50 2.00 0.00 2.75 0.02 0.00 14.52 2.00 0.00 2.74 0.02 0.00
14.54 2.00 0.00 2.73 0.02 0.00 14.56 2.00 0.00 2.72 0.02 0.00
14.58 2.00 0.00 2.71 0.02 0.00 14.60 2.00 0.00 2.70 0.02 0.00
14.62 2.00 0.00 2.69 0.02 0.00 14.64 2.00 0.00 2.68 0.02 0.00
14.66 2.00 0.00 2.67 0.02 0.00 14.68 2.00 0.00 2.66 0.02 0.00
14.70 2.00 0.00 2.65 0.02 0.00 14.72 2.00 0.00 2.64 0.02 0.00
14.74 2.00 0.00 2.63 0.02 0.00 14.76 2.00 0.00 2.62 0.02 0.00
14.78 2.00 0.00 2.61 0.02 0.00 14.80 2.00 0.00 2.60 0.02 0.00
14.82 2.00 0.00 2.59 0.02 0.00 14.84 2.00 0.00 2.58 0.02 0.00
14.86 2.00 0.00 2.57 0.02 0.00 14.88 2.00 0.00 2.56 0.02 0.00
14.90 2.00 0.00 2.55 0.02 0.00 14.92 2.00 0.00 2.54 0.02 0.00
14.94 2.00 0.00 2.53 0.02 0.00 14.96 2.00 0.00 2.52 0.02 0.00
14.98 2.00 0.00 2.51 0.02 0.00 15.00 2.00 0.00 2.50 0.02 0.00
15.02 2.00 0.00 2.49 0.02 0.00 15.04 2.00 0.00 2.48 0.02 0.00
15.06 2.00 0.00 2.47 0.02 0.00 15.08 2.00 0.00 2.46 0.02 0.00
15.10 2.00 0.00 2.45 0.02 0.00 15.12 2.00 0.00 2.44 0.02 0.00
15.14 2.00 0.00 2.43 0.02 0.00 15.16 2.00 0.00 2.42 0.02 0.00
15.18 2.00 0.00 241 0.02 0.00 15.20 2.00 0.00 2.40 0.02 0.00
15.22 2.00 0.00 2.39 0.02 0.00 15.24 2.00 0.00 2.38 0.02 0.00
15.26 2.00 0.00 2.37 0.02 0.00 15.28 2.00 0.00 2.36 0.02 0.00
15.30 2.00 0.00 2.35 0.02 0.00 15.32 2.00 0.00 2.34 0.02 0.00
15.34 2.00 0.00 2.33 0.02 0.00 15.36 2.00 0.00 2.32 0.02 0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
15.38 2.00 0.00 2.31 0.02 0.00 15.40 2.00 0.00 2.30 0.02 0.00
15.42 2.00 0.00 2.29 0.02 0.00 15.44 2.00 0.00 2.28 0.02 0.00
15.46 2.00 0.00 2.27 0.02 0.00 15.48 2.00 0.00 2.26 0.02 0.00
15.50 2.00 0.00 2.25 0.02 0.00 15.52 2.00 0.00 2.24 0.02 0.00
15.54 2.00 0.00 2.23 0.02 0.00 15.56 2.00 0.00 2.22 0.02 0.00
15.58 2.00 0.00 2.21 0.02 0.00 15.60 2.00 0.00 2.20 0.02 0.00
15.62 2.00 0.00 2.19 0.02 0.00 15.64 2.00 0.00 2.18 0.02 0.00
15.66 2.00 0.00 2.17 0.02 0.00 15.68 2.00 0.00 2.16 0.02 0.00
15.70 2.00 0.00 2.15 0.02 0.00 15.72 2.00 0.00 2.14 0.02 0.00
15.74 2.00 0.00 2.13 0.02 0.00 15.76 2.00 0.00 2.12 0.02 0.00
15.78 2.00 0.00 2.11 0.02 0.00 15.80 2.00 0.00 2.10 0.02 0.00
15.82 2.00 0.00 2.09 0.02 0.00 15.84 2.00 0.00 2.08 0.02 0.00
15.86 2.00 0.00 2.07 0.02 0.00 15.88 2.00 0.00 2.06 0.02 0.00
15.90 2.00 0.00 2.05 0.02 0.00 15.92 2.00 0.00 2.04 0.02 0.00
15.94 2.00 0.00 2.03 0.02 0.00 15.96 2.00 0.00 2.02 0.02 0.00
15.98 2.00 0.00 2.01 0.02 0.00 16.00 2.00 0.00 2.00 0.02 0.00
16.02 2.00 0.00 1.99 0.02 0.00 16.04 2.00 0.00 1.98 0.02 0.00
16.06 2.00 0.00 1.97 0.02 0.00 16.08 2.00 0.00 1.96 0.02 0.00
16.10 2.00 0.00 1.95 0.02 0.00 16.12 2.00 0.00 1.94 0.02 0.00
16.14 2.00 0.00 1.93 0.02 0.00 16.16 2.00 0.00 1.92 0.02 0.00
16.18 2.00 0.00 1.91 0.02 0.00 16.20 2.00 0.00 1.90 0.02 0.00
16.22 2.00 0.00 1.89 0.02 0.00 16.24 2.00 0.00 1.88 0.02 0.00
16.26 2.00 0.00 1.87 0.02 0.00 16.28 2.00 0.00 1.86 0.02 0.00
16.30 2.00 0.00 1.85 0.02 0.00 16.32 2.00 0.00 1.84 0.02 0.00
16.34 2.00 0.00 1.83 0.02 0.00 16.36 2.00 0.00 1.82 0.02 0.00
16.38 2.00 0.00 1.81 0.02 0.00 16.40 2.00 0.00 1.80 0.02 0.00
16.42 2.00 0.00 1.79 0.02 0.00 16.44 2.00 0.00 1.78 0.02 0.00
16.46 2.00 0.00 1.77 0.02 0.00 16.48 2.00 0.00 1.76 0.02 0.00
16.50 2.00 0.00 1.75 0.02 0.00 16.52 2.00 0.00 1.74 0.02 0.00
16.54 2.00 0.00 1.73 0.02 0.00 16.56 2.00 0.00 1.72 0.02 0.00
16.58 2.00 0.00 1.71 0.02 0.00 16.60 2.00 0.00 1.70 0.02 0.00
16.62 2.00 0.00 1.69 0.02 0.00 16.64 2.00 0.00 1.68 0.02 0.00
16.66 2.00 0.00 1.67 0.02 0.00 16.68 2.00 0.00 1.66 0.02 0.00
16.70 2.00 0.00 1.65 0.02 0.00 16.72 2.00 0.00 1.64 0.02 0.00
16.74 2.00 0.00 1.63 0.02 0.00 16.76 2.00 0.00 1.62 0.02 0.00
16.78 2.00 0.00 1.61 0.02 0.00 16.80 2.00 0.00 1.60 0.02 0.00
16.82 2.00 0.00 1.59 0.02 0.00 16.84 2.00 0.00 1.58 0.02 0.00
16.86 2.00 0.00 1.57 0.02 0.00 16.88 2.00 0.00 1.56 0.02 0.00
16.90 2.00 0.00 1.55 0.02 0.00 16.92 2.00 0.00 1.54 0.02 0.00
16.94 2.00 0.00 1.53 0.02 0.00 16.96 2.00 0.00 1.52 0.02 0.00
16.98 2.00 0.00 1.51 0.02 0.00 17.00 2.00 0.00 1.50 0.02 0.00
17.02 2.00 0.00 1.49 0.02 0.00 17.04 2.00 0.00 1.48 0.02 0.00
17.06 2.00 0.00 1.47 0.02 0.00 17.08 2.00 0.00 1.46 0.02 0.00
17.10 2.00 0.00 1.45 0.02 0.00 17.12 2.00 0.00 1.44 0.02 0.00
17.14 2.00 0.00 1.43 0.02 0.00 17.16 2.00 0.00 1.42 0.02 0.00
17.18 2.00 0.00 141 0.02 0.00 17.20 2.00 0.00 1.40 0.02 0.00
17.22 2.00 0.00 1.39 0.02 0.00 17.24 2.00 0.00 1.38 0.02 0.00
17.26 2.00 0.00 1.37 0.02 0.00 17.28 2.00 0.00 1.36 0.02 0.00
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CPT name: CPTU 2

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
17.30 2.00 0.00 1.35 0.02 0.00 17.32 2.00 0.00 1.34 0.02 0.00
17.34 2.00 0.00 1.33 0.02 0.00 17.36 2.00 0.00 1.32 0.02 0.00
17.38 2.00 0.00 1.31 0.02 0.00 17.40 2.00 0.00 1.30 0.02 0.00
17.42 2.00 0.00 1.29 0.02 0.00 17.44 2.00 0.00 1.28 0.02 0.00
17.46 2.00 0.00 1.27 0.02 0.00 17.48 2.00 0.00 1.26 0.02 0.00
17.50 2.00 0.00 1.25 0.02 0.00 17.52 2.00 0.00 1.24 0.02 0.00
17.54 2.00 0.00 1.23 0.02 0.00 17.56 2.00 0.00 1.22 0.02 0.00
17.58 2.00 0.00 1.21 0.02 0.00 17.60 2.00 0.00 1.20 0.02 0.00
17.62 2.00 0.00 1.19 0.02 0.00 17.64 2.00 0.00 1.18 0.02 0.00
17.66 2.00 0.00 1.17 0.02 0.00 17.68 2.00 0.00 1.16 0.02 0.00
17.70 2.00 0.00 1.15 0.02 0.00 17.72 2.00 0.00 1.14 0.02 0.00
17.74 2.00 0.00 1.13 0.02 0.00 17.76 2.00 0.00 1.12 0.02 0.00
17.78 2.00 0.00 1.11 0.02 0.00 17.80 2.00 0.00 1.10 0.02 0.00
17.82 2.00 0.00 1.09 0.02 0.00 17.84 2.00 0.00 1.08 0.02 0.00
17.86 2.00 0.00 1.07 0.02 0.00 17.88 0.65 0.35 1.06 0.02 0.01
17.90 2.00 0.00 1.05 0.02 0.00 17.92 2.00 0.00 1.04 0.02 0.00
17.94 2.00 0.00 1.03 0.02 0.00 17.96 2.00 0.00 1.02 0.02 0.00
17.98 2.00 0.00 1.01 0.02 0.00 18.00 2.00 0.00 1.00 0.02 0.00
18.02 2.00 0.00 0.99 0.02 0.00 18.04 2.00 0.00 0.98 0.02 0.00
18.06 2.00 0.00 0.97 0.02 0.00 18.08 2.00 0.00 0.96 0.02 0.00
18.10 2.00 0.00 0.95 0.02 0.00 18.12 2.00 0.00 0.94 0.02 0.00
18.14 2.00 0.00 0.93 0.02 0.00 18.16 2.00 0.00 0.92 0.02 0.00
18.18 2.00 0.00 0.91 0.02 0.00 18.20 2.00 0.00 0.90 0.02 0.00
18.22 2.00 0.00 0.89 0.02 0.00 18.24 2.00 0.00 0.88 0.02 0.00
18.26 2.00 0.00 0.87 0.02 0.00 18.28 2.00 0.00 0.86 0.02 0.00
18.30 2.00 0.00 0.85 0.02 0.00 18.32 2.00 0.00 0.84 0.02 0.00
18.34 2.00 0.00 0.83 0.02 0.00 18.36 2.00 0.00 0.82 0.02 0.00
18.38 2.00 0.00 0.81 0.02 0.00 18.40 2.00 0.00 0.80 0.02 0.00
18.42 2.00 0.00 0.79 0.02 0.00 18.44 2.00 0.00 0.78 0.02 0.00
18.46 2.00 0.00 0.77 0.02 0.00 18.48 2.00 0.00 0.76 0.02 0.00
18.50 2.00 0.00 0.75 0.02 0.00 18.52 2.00 0.00 0.74 0.02 0.00
18.54 2.00 0.00 0.73 0.02 0.00 18.56 2.00 0.00 0.72 0.02 0.00
18.58 2.00 0.00 0.71 0.02 0.00 18.60 2.00 0.00 0.70 0.02 0.00
18.62 2.00 0.00 0.69 0.02 0.00 18.64 2.00 0.00 0.68 0.02 0.00
18.66 2.00 0.00 0.67 0.02 0.00 18.68 2.00 0.00 0.66 0.02 0.00
18.70 2.00 0.00 0.65 0.02 0.00 18.72 2.00 0.00 0.64 0.02 0.00
18.74 2.00 0.00 0.63 0.02 0.00 18.76 2.00 0.00 0.62 0.02 0.00
18.78 2.00 0.00 0.61 0.02 0.00 18.80 2.00 0.00 0.60 0.02 0.00
18.82 2.00 0.00 0.59 0.02 0.00 18.84 2.00 0.00 0.58 0.02 0.00
18.86 2.00 0.00 0.57 0.02 0.00 18.88 2.00 0.00 0.56 0.02 0.00
18.90 2.00 0.00 0.55 0.02 0.00 18.92 2.00 0.00 0.54 0.02 0.00
18.94 2.00 0.00 0.53 0.02 0.00 18.96 2.00 0.00 0.52 0.02 0.00
18.98 2.00 0.00 0.51 0.02 0.00 19.00 2.00 0.00 0.50 0.02 0.00
19.02 2.00 0.00 0.49 0.02 0.00 19.04 2.00 0.00 0.48 0.02 0.00
19.06 2.00 0.00 0.47 0.02 0.00 19.08 2.00 0.00 0.46 0.02 0.00
19.10 2.00 0.00 0.45 0.02 0.00 19.12 2.00 0.00 0.44 0.02 0.00
19.14 2.00 0.00 0.43 0.02 0.00 19.16 2.00 0.00 0.42 0.02 0.00
19.18 2.00 0.00 0.41 0.02 0.00 19.20 2.00 0.00 0.40 0.02 0.00
CLiq v.2.2.0.28 - CPT Liquefaction Assessment Software - Report created on: 15/12/2021, 12:19:36 16

Project file: O:\Riferimenti2021\Rif.1164_21-Nonatola, La Grande, via Guercinesca Ovest Piano Partcolareggiato\geofe\LIQ.clq



This software is licensed to: Geo Group SRL
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(m)
19.22
19.26
19.30
19.34
19.38
19.42
19.46
19.50
19.54
19.58
19.62
19.66
19.70
19.74
19.78
19.82
19.86
19.90
19.94
19.98

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

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fu

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

W:

0.39
0.37
0.35
0.33
0.31
0.29
0.27
0.25
0.23
0.21
0.19
0.17
0.15
0.13
0.11
0.09
0.07
0.05
0.03
0.01

d,

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

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

Abbreviations

FS:  Calculated factor of safety for test point

Fi: 1-FS

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

LPI: Liquefaction potential index value for test point

LPI

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

Depth
(m)

19.24
19.28
19.32
19.36
19.40
19.44
19.48
19.52
19.56
19.60
19.64
19.68
19.72
19.76
19.80
19.84
19.88
19.92
19.96
20.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Overall liquefaction potential: 0.79

Fu

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

Wz

0.38
0.36
0.34
0.32
0.30
0.28
0.26
0.24
0.22
0.20
0.18
0.16
0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00

d.

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

LPI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Lateral displacement index calculation ::

Depth
(m)
2.40
2.42
2.44
2.46
2.48
2.50
2.52
2.54
2.56
2.58
2.60
2.62
2.64
2.66
2.68
2.70
2.72
2.74
2.76
2.78
2.80
2.82
2.84
2.86
2.88
2.90
2.92
2.94
2.96
2.98
3.00
3.02
3.04
3.06
3.08
3.10
3.12
3.14
3.16
3.18
3.20
3.22
3.24
3.26
3.28
3.30
3.32
3.34

JeiN,cs

13.57
12.42
11.93
11.39
10.84
9.93
9.63
9.72
9.85
10.14
10.77
11.85
11.84
11.82
12.68
12.53
12.27
12.40
12.21
12.95
13.26
13.50
13.59
13.44
13.19
14.75
15.76
15.46
14.88
13.99
13.37
12.59
11.30
10.40
9.30
9.01
9.60
12.89
74.29
77.45
80.53
81.17
81.53
78.84
76.76
72.74
70.45
66.31

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.52
0.49
0.48
0.48
0.51
0.53
0.59
0.62
0.68

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.77
0.74
0.72
0.70

Fa

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.94
0.93
0.91
0.91
0.91
0.92
0.93
0.94
0.94
0.94

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.53
0.59
0.62
0.68

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.07
1.17
1.24
1.37
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
3.36
3.38
3.40
3.42
3.44
3.46
3.48
3.50
3.52
3.54
3.56
3.58
3.60
3.62
3.64
3.66
3.68
3.70
3.72
3.74
3.76
3.78
3.80
3.82
3.84
3.86
3.88
3.90
3.92
3.94
3.96
3.98
4.00
4.02
4.04
4.06
4.08
4.10
4.12
4.14
4.16
4.18
4.20
4.22
4.24
4.26
4.28
4.30

JeiN,cs

62.23
61.65
62.20
66.76
70.25
73.32
76.03
78.18
79.78
79.66
77.63
15.74
11.94
10.81
10.01
10.10
10.07
9.26
8.93
8.23
8.74
10.62
11.04
9.76
8.58
7.76
6.59
6.37
6.62
9.51
8.35
7.56
7.02
7.28
7.44
7.00
6.68
5.95
6.04
6.30
6.93
6.56
6.55
6.69
6.54
6.63
6.92
6.65

Gammaiim
(%)
0.75
0.77
0.76
0.68
0.62
0.58
0.54
0.52
0.50
0.50
0.52
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

0.67
0.66
0.66
0.69
0.71
0.73
0.75
0.76
0.77
0.77
0.75
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

0.94
0.94
0.94
0.94
0.94
0.94
0.93
0.92
0.92
0.92
0.93
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Gammamax
(%)
0.75
0.77
0.76
0.68
0.62
0.58
0.54
0.52
0.50
0.50
0.52
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

L5l
1.53
iL5il
1.35
1.24
1.16
1.08
1.03
0.99
1.00
1.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
4.32
4.34
4.36
4.38
4.40
4.42
4.44
4.46
4.48
4.50
4.52
4.54
4.56
4.58
4.60
4.62
4.64
4.66
4.68
4.70
4.72
4:74
4.76
4.78
4.80
4.82
4.84
4.86
4.88
4.90
4.92
4.94
4.96
4.98
5.00
5.02
5.04
5.06
5.08
5.10
5.12
5.14
5.16
5.18
5.20
5.22
5.24
5.26

JeiN,cs

6.76
6.90
7.25
7.61
7.70
7.64
7.68
7.66
7.45
7.15
7.24
7.38
7.62
7.57
7.46
7.09
6.89
6.72
6.72
6.86
6.64
6.85
6.43
6.23
6.01
5.45
5.80
5.99
5.89
5.53
5.90
5.04
4.78
4.78
4.93
5.48
6.12
6.37
5.91
5.71
6.35
749
7.43
7.61
8.00
8.24
8.62
8.07

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
5.28
5.30
5.32
5.34
5.36
5.38
5.40
5.42
5.44
5.46
5.48
5.50
5.52
5.54
5.56
5.58
5.60
5.62
5.64
5.66
5.68
5.70
5.72
5.74
5.76
5.78
5.80
5.82
5.84
5.86
5.88
5.90
5.92
5.94
5.96
5.98
6.00
6.02
6.04
6.06
6.08
6.10
6.12
6.14
6.16
6.18
6.20
6.22

JeiN,cs

7.71
7.70
7.85
8.18
8.32
8.50
8.53
8.23
8.07
8.12
7.92
8.25
8.89
9.33
9.36
9.49
10.02
17.68
77.52
80.71
77.09
18.99
16.60
15.03
13.89
14.48
15.01
16.28
20.45
90.08
82.20
87.05
86.46
79.86
84.64
88.85
23.06
17.95
16.48
16.35
15.92
15.71
15.85
15.91
16.15
16.17
16.31
16.28

Gammaiim

(%)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.49
0.53
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.39
0.47
0.42
0.43
0.50
0.44
0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.65
0.68
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.93
0.91
0.93
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.86
0.91
0.88
0.89
0.92
0.90
0.87
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Gammamax

(%)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.44
0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.89
0.80
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
6.24
6.26
6.28
6.30
6.32
6.34
6.36
6.38
6.40
6.42
6.44
6.46
6.48
6.50
6.52
6.54
6.56
6.58
6.60
6.62
6.64
6.66
6.68
6.70
6.72
6.74
6.76
6.78
6.80
6.82
6.84
6.86
6.88
6.90
6.92
6.94
6.96
6.98
7.00
7.02
7.04
7.06
7.08
7.10
7.12
7.14
7.16
7.18

JeiN,cs

16.44
16.23
16.20
16.21
16.09
16.06
16.39
16.99
18.02
17.72
17.42
17.71
17.81
17.69
17.19
17.03
16.38
15.57
15.11
14.51
14.06
14.34
14.77
15.23
15.64
15.62
15.78
15.67
16.09
17.15
17.65
17.88
16.96
16.18
16.46
15.62
15.30
15.85
16.22
16.80
16.78
16.41
16.06
15.10
14.48
13.10
11.50
10.41

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
7.20
7.22
7.24
7.26
7.28
7.30
7.32
7.34
7.36
7.38
7.40
7.42
7.44
7.46
7.48
7.50
7.52
7.54
7.56
7.58
7.60
7.62
7.64
7.66
7.68
7.70
7.72
7.74
7.76
7.78
7.80
7.82
7.84
7.86
7.88
7.90
7.92
7.94
7.96
7.98
8.00
8.02
8.04
8.06
8.08
8.10
8.12
8.14

JeiN,cs

9.66
9.48
9.09
8.52
8.21
8.07
8.15
8.36
8.57
8.64
8.64
8.84
8.97
8.92
8.62
8.65
8.27
8.13
8.22
8.64
8.88
9.76
10.82
11.58
67.62
69.55
71.80
74.43
75.52
19.10
18.95
19.13
18.81
18.59
18.28
18.65
18.79
18.65
18.42
17.99
17.64
17.46
17.03
16.63
16.53
17.04
17.37
17.71

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.63
0.60
0.56
0.55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.94
0.94
0.94
0.93
0.93
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
8.16
8.18
8.20
8.22
8.24
8.26
8.28
8.30
8.32
8.34
8.36
8.38
8.40
8.42
8.44
8.46
8.48
8.50
8.52
8.54
8.56
8.58
8.60
8.62
8.64
8.66
8.68
8.70
8.72
8.74
8.76
8.78
8.80
8.82
8.84
8.86
8.88
8.90
8.92
8.94
8.96
8.98
9.00
9.02
9.04
9.06
9.08
9.10

JeiN,cs

17.81
17.66
17.31
16.95
16.33
15.86
15.79
15.48
15.26
14.75
14.17
13.55
12.88
12.30
11.80
11.30
10.88
9.95

9.77

9.87

10.53
11.08
11.23
11.38
11.48
11.15
11.25
11.21
11.12
10.99
11.02
11.44
12.46
13.40
14.81
15.70
15.92
13.44
15.38
14.79
14.18
13.74
13.52
13.40
13.50
13.60
13.86
13.65

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
9.12
9.14
9.16
9.18
9.20
9.22
9.24
9.26
9.28
9.30
9.32
9.34
9.36
9.38
9.40
9.42
9.44
9.46
9.48
9.50
9.52
9.54
9.56
9.58
9.60
9.62
9.64
9.66
9.68
9.70
9.72
9.74
9.76
9.78
9.80
9.82
9.84
9.86
9.88
9.90
9.92
9.94
9.96
9.98

10.00

10.02

10.04

10.06

JeiN,cs

13.25
12.89
12.68
12.20
11.80
11.43
11.22
10.79
10.77
10.19
10.21
10.31
10.03
9.67
9.28
9.12
8.57
8.52
8.51
9.00
9.31
10.22
10.51
10.77
10.95
10.65
10.49
9.94
9.79
9.66
9.55
8.78
8.54
8.46
8.84
9.21
9.89
10.18
10.55
13.36
13.23
13.04
12.65
12.16
11.24
10.78
10.81
11.07

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
10.08
10.10
10.12
10.14
10.16
10.18
10.20
10.22
10.24
10.26
10.28
10.30
10.32
10.34
10.36
10.38
10.40
10.42
10.44
10.46
10.48
10.50
10.52
10.54
10.56
10.58
10.60
10.62
10.64
10.66
10.68
10.70
10.72
10.74
10.76
10.78
10.80
10.82
10.84
10.86
10.88
10.90
10.92
10.94
10.96
10.98
11.00
11.02

JeiN,cs

10.65
10.29
9.80
9.08
8.67
9.07
9.77
11.06
12.65
13.83
14.15
14.09
13.49
13.03
12.99
13.30
13.69
14.05
14.51
14.50
14.99
14.97
15.29
15.71
16.06
15.89
16.16
16.50
16.74
16.09
15.97
15.33
14.91
15.00
15.19
15.28
14.82
15.20
15.39
15.73
16.00
15.99
17.47
17.14
16.98
17.00
16.74
17.36

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
11.04
11.06
11.08
11.10
11.12
11.14
11.16
11.18
11.20
11.22
11.24
11.26
11.28
11.30
11.32
11.34
11.36
11.38
11.40
11.42
111544,
11.46
11.48
11.50
11.52
11.54
11.56
11.58
11.60
11.62
11.64
11.66
11.68
11.70
11.72
11.74
11.76
11.78
11.80
11.82
11.84
11.86
11.88
11.90
11.92
11.94
11.96
11.98

JeiN,cs

17.92
17.40
16.62
15.54
15.20
15.18
14.31
14.43
15.20
15.39
15.75
16.41
16.03
15.62
14.98
13.67
13.62
13.68
13.49
13.72
13.63
13.54
14.41
14.99
15.18
15.10
14.67
14.79
14.78
15.08
15.27
15.75
15.94
15.41
15.36
15.28
14.82
13.90
13.92
13.73
13.72
13.95
14.31
14.55
14.91
14.51
14.98
14.80

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
12.00
12.02
12.04
12.06
12.08
12.10
12.12
12.14
12.16
12.18
12.20
12.22
12.24
12.26
12.28
12.30
12.32
12.34
12.36
12.38
12.40
12.42
12.44
12.46
12.48
12.50
12.52
12.54
12.56
12.58
12.60
12.62
12.64
12.66
12.68
12.70
12.72
12.74
12.76
12.78
12.80
12.82
12.84
12.86
12.88
12.90
12.92
12.94

JeiN,cs

14.89
14.78
15.38
15.57
16.04
16.30
16.42
16.13
15.63
15.45
14.78
14.69
14.61
14.35
13.62
13.33
12.73
12.38
12.22
11.76
11.58
11.29
11.45
11.64
11.55
11.51
12.00
12.15
12.44
12.16
11.94
11.53
11.11
10.60
10.05
9.58

8.89

8.48

8.05

7.98

7.76

7.12

6.76

6.65

6.68

6.84

7.18

7.21

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
12.96
12.98
13.00
13.02
13.04
13.06
13.08
13.10
13.12
13.14
13.16
13.18
13.20
13.22
13.24
13.26
13.28
13.30
13.32
13.34
13.36
13.38
13.40
13.42
13.44
13.46
13.48
13.50
13.52
13.54
13.56
13.58
13.60
13.62
13.64
13.66
13.68
13.70
13.72
13.74
13.76
13.78
13.80
13.82
13.84
13.86
13.88
13.90

JeiN,cs

8.82
7.95
7.88
9.10
10.99
12.50
12.56
12.48
12.51
11.49
10.75
9.20
8.30
8.06
8.16
8.02
8.02
7.91
8.34
8.75
9.11
9.10
8.97
8.96
9.06
9.28
9.37
9.18
9.69
10.23
11.24
12.37
13.11
13.96
14.24
14.66
15.24
14.77
14.86
14.82
14.49
13.60
12.77
11.83
11.04
10.51
10.14
10.14

Gammaiim

(%)

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

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
13.92
13.94
13.96
13.98
14.00
14.02
14.04
14.06
14.08
14.10
14.12
14.14
14.16
14.18
14.20
14.22
14.24
14.26
14.28
14.30
14.32
14.34
14.36
14.38
14.40
14.42
14.44
14.46
14.48
14.50
14.52
14.54
14.56
14.58
14.60
14.62
14.64
14.66
14.68
14.70
14.72
14.74
14.76
14.78
14.80
14.82
14.84
14.86

JeiN,cs

9.80
8.82
9.33
9.61
9.89
10.60
11.45
12.73
13.40
13.93
14.37
13.98
13.39
12.93
12.53
12.08
11.90
11.73
11.27
11.13
11.02
11.08
11.16
11.09
11.17
11.31
11.45
11.54
11.08
10.35
10.27
9.94
9.74
9.39
9.03
8.81
8.92
8.57
8.41
7.87
777
7.64
7.70
7.60
7.28
7.21
7.21
7.27

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
14.88
14.90
14.92
14.94
14.96
14.98
15.00
15.02
15.04
15.06
15.08
15.10
15.12
15.14
15.16
15.18
15.20
15.22
15.24
15.26
15.28
15.30
15.32
15.34
15.36
15.38
15.40
15.42
15.44
15.46
15.48
15.50
15.52
15.54
15.56
15.58
15.60
15.62
15.64
15.66
15.68
15.70
15.72
15.74
15.76
15.78
15.80
15.82

JeiN,cs

7.08
6.83
6.89
8.37
8.68
8.05
755
7.20
7.08
7.07
7.07
7.25
7.34
7.34
7.30
7.29
7.23
7.38
758
7.62
7.92
8.13
8.38
8.53
8.89
9.17
9.35
9.34
9.43
10.04
10.31
10.52
10.82
12.01
12.49
13.35
14.30
17.37
19.07
18.01
16.42
16.44
18.53
20.15
18.65
17.60
17.65
17.51

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
15.84
15.86
15.88
15.90
15.92
15.94
15.96
15.98
16.00
16.02
16.04
16.06
16.08
16.10
16.12
16.14
16.16
16.18
16.20
16.22
16.24
16.26
16.28
16.30
16.32
16.34
16.36
16.38
16.40
16.42
16.44
16.46
16.48
16.50
16.52
16.54
16.56
16.58
16.60
16.62
16.64
16.66
16.68
16.70
16.72
16.74
16.76
16.78

JeiN,cs

16.85
16.68
17.59
19.72
21.47
16.28
27.80
26.04
22.48
18.08
15.62
13.87
13.71
14.96
15.86
18.46
20.22
18.96
16.96
17.13
18.52
21.00
22.08
21.46
19.19
17.02
14.41
14.04
13.63
14.13
14.14
13.68
13.04
12.85
12.75
12.59
12.58
12.63
13.01
15.98
77.93
81.46
82.82
20.55
16.57
13.55
11.49
11.15

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.52
0.48
0.46
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.92
0.91
0.90
0.00
0.00
0.00
0.00
0.00

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
16.80
16.82
16.84
16.86
16.88
16.90
16.92
16.94
16.96
16.98
17.00
17.02
17.04
17.06
17.08
17.10
17.12
17.14
17.16
17.18
17.20
17.22
17.24
17.26
17.28
17.30
17.32
17.34
17.36
17.38
17.40
17.42
17.44
17.46
17.48
17.50
17.52
17.54
17.56
17.58
17.60
17.62
17.64
17.66
17.68
17.70
17.72
17.74

JeiN,cs

11.30
11.38
11.25
11.63
12.86
14.90
13.74
13.80
14.92
16.72
17.46
17.47
16.22
15.58
15.43
14.41
13.63
13.97
15.50
15.78
13.50
11.81
11.16
11.56
12.11
11.34
10.51
9.54

9.19

9.00

8.97

9.48

10.14
10.25
10.45
10.99
11.54
11.06
10.63
10.45
10.50
10.09
9.79

9.82

10.57
11.72
11.54
10.61

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
17.76
17.78
17.80
17.82
17.84
17.86
17.88
17.90
17.92
17.94
17.96
17.98
18.00
18.02
18.04
18.06
18.08
18.10
18.12
18.14
18.16
18.18
18.20
18.22
18.24
18.26
18.28
18.30
18.32
18.34
18.36
18.38
18.40
18.42
18.44
18.46
18.48
18.50
18.52
18.54
18.56
18.58
18.60
18.62
18.64
18.66
18.68
18.70

JeiN,cs

10.43
11.09
12.57
18.27
81.67
81.42
81.80
80.44
81.41
21.79
16.86
14.24
12.79
14.89
17.94
21.36
21.11
18.14
13.91
13.05
12.11
12.45
12.96
14.26
15.62
17.73
20.23
23.24
27.15
27.90
28.06
27.96
26.23
25.63
24.62
2333
22.69
24.65
27.28
29.01
29.96
28.67
26.52
23.68
22.30
22.22
23.36
23.67

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.48
0.48
0.47
0.49
0.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
0.65
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

0.00
0.00
0.00
0.00
0.91
0.91
0.91
0.92
0.91
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.47
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.95
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
18.72
18.74
18.76
18.78
18.80
18.82
18.84
18.86
18.88
18.90
18.92
18.94
18.96
18.98
19.00
19.02
19.04
19.06
19.08
19.10
19.12
1193114,
19.16
19.18
19.20
19.22
19.24
19.26
19.28
19.30
19.32
19.34
19.36
19.38
19.40
19.42
19.44
19.46
19.48
19.50
19.52
19.54
19.56
19.58
19.60
19.62
19.64
19.66

JeiN,cs

20.68
16.37
13.06
12.40
13.96
19.80
20.78
16.71
13.32
10.92
11.04
11.06
11.86
13.51
11.18
9.47
8.89
7.94
7.50
7.20
7.58
8.87
9.97
10.88
10.88
10.32
10.15
10.40
10.62
9.45
8.67
8.18
8.34
8.67
9.27
9.76
9.92
10.00
10.61
11.34
11.72
12.08
12.35
12.29
11.99
11.52
10.82
10.87

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 2

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
19.68
19.70
19.72
19.74
19.76
19.78
19.80
19.82
19.84
19.86
19.88
19.90
19.92
19.94
19.96
19.98
20.00

JeiN,cs

10.60
10.37
10.09
10.01
10.19
10.43
10.99
11.34
11.88
12.64
13.10
13.42
9.42

9.90

10.17
10.03
10.00

Abbreviations
Depth of test point

Depth:
QciN,cs-
Gammaiim:
FS:

Fa:
Gammamax:
Lat. disp.:

Adjusted and corrected cone resistance due to fines

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total estimated displacement: 20.94

Limiting shear strain
Calculated factor of safety against liquefaction

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Maximum cyclic shear strain
Lateral displacement

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Project title : Indagini CPTu
CPT file : CPTU 4

Input parameters and analysis data

Analysis method:
Fines correction method:
Points to test:

Earthquake magnitude M,
Peak ground acceleration:

Cone resistance

Geo Group S.r.l.
v. per Modena, 12- Castelnuovo Rangone (MO)

8 GROUP

GEOLOGIAEAMEIENTE - info@geogroupmodena.it

G.W.T. (in-situ):

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

Unit weight calculation:

Based on Ic value

—

N

o wu

~

o]

A et _,?u:ﬂvwwx\ |

S
o T
ol E
2 4
a (MPa)

0 2 4 6 8

M, =72, sigma'=1 atm b

o
(=]

o
N

o
(=]

o
wv

Cyclic Stress Ratio* (CSR*)
& g

o
N

o
=

o

o

20 40 6 8 100 120 140 160 18 20

LIQUEFACTION ANALYSIS REPORT

Location : Nonantola strada Guercinesca Ovest

Use fill: No Clay like behavior
Fill height: N/A applied: Sands only
Fill weight: N/A Limit depth applied: Yes
Trans. detect. applied: Yes Limit depth: 20.00 m
K, applied: Yes MSF method: Method
RR plot FSPlot
0
1 H
2 v A
3 ' E
-
4 -
| F—— =
‘ 0
; 0
t =
8
9 H
1
1 H
. i
13
14 H
. i
16
17 H
18
1 =
1 2 3 4 0 0.2 04 06 0 05 1 15
Ic (Robertson 1990) RR&JACR Fadtor of sefety

Summary of liquefaction potential

g

Normalized CPT penetration resistance

01

1 10
Normalized friction ratio (%0)

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

geometry

Zone B: Liquefaction and post-earthquake strength loss unlikely, check cyclic softening
Zone C: Cyclic liquefaction and strength loss possible depending on soil plasticity,

brittleness/sensitivity, strain to peak undrained strength and ground geometry
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Liquefaction Potential Index calculation data ::

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
0.02 2.00 0.00 9.99 0.02 0.00 0.04 2.00 0.00 9.98 0.02 0.00
0.06 2.00 0.00 9.97 0.02 0.00 0.08 2.00 0.00 9.96 0.02 0.00
0.10 2.00 0.00 9.95 0.02 0.00 0.12 2.00 0.00 9.94 0.02 0.00
0.14 2.00 0.00 9.93 0.02 0.00 0.16 2.00 0.00 9.92 0.02 0.00
0.18 2.00 0.00 9.91 0.02 0.00 0.20 2.00 0.00 9.90 0.02 0.00
0.22 2.00 0.00 9.89 0.02 0.00 0.24 2.00 0.00 9.88 0.02 0.00
0.26 2.00 0.00 9.87 0.02 0.00 0.28 2.00 0.00 9.86 0.02 0.00
0.30 2.00 0.00 9.85 0.02 0.00 0.32 2.00 0.00 9.84 0.02 0.00
0.34 2.00 0.00 9.83 0.02 0.00 0.36 2.00 0.00 9.82 0.02 0.00
0.38 2.00 0.00 9.81 0.02 0.00 0.40 2.00 0.00 9.80 0.02 0.00
0.42 2.00 0.00 9.79 0.02 0.00 0.44 2.00 0.00 9.78 0.02 0.00
0.46 2.00 0.00 9.77 0.02 0.00 0.48 2.00 0.00 9.76 0.02 0.00
0.50 2.00 0.00 9.75 0.02 0.00 0.52 2.00 0.00 9.74 0.02 0.00
0.54 2.00 0.00 9.73 0.02 0.00 0.56 2.00 0.00 9.72 0.02 0.00
0.58 2.00 0.00 9.71 0.02 0.00 0.60 2.00 0.00 9.70 0.02 0.00
0.62 2.00 0.00 9.69 0.02 0.00 0.64 2.00 0.00 9.68 0.02 0.00
0.66 2.00 0.00 9.67 0.02 0.00 0.68 2.00 0.00 9.66 0.02 0.00
0.70 2.00 0.00 9.65 0.02 0.00 0.72 2.00 0.00 9.64 0.02 0.00
0.74 2.00 0.00 9.63 0.02 0.00 0.76 2.00 0.00 9.62 0.02 0.00
0.78 2.00 0.00 9.61 0.02 0.00 0.80 2.00 0.00 9.60 0.02 0.00
0.82 2.00 0.00 9.59 0.02 0.00 0.84 2.00 0.00 9.58 0.02 0.00
0.86 2.00 0.00 9.57 0.02 0.00 0.88 2.00 0.00 9.56 0.02 0.00
0.90 2.00 0.00 9.55 0.02 0.00 0.92 2.00 0.00 9.54 0.02 0.00
0.94 2.00 0.00 9.53 0.02 0.00 0.96 2.00 0.00 9.52 0.02 0.00
0.98 2.00 0.00 9.51 0.02 0.00 1.00 2.00 0.00 9.50 0.02 0.00
1.02 2.00 0.00 9.49 0.02 0.00 1.04 2.00 0.00 9.48 0.02 0.00
1.06 2.00 0.00 9.47 0.02 0.00 1.08 2.00 0.00 9.46 0.02 0.00
1.10 2.00 0.00 9.45 0.02 0.00 1.12 2.00 0.00 9.44 0.02 0.00
1.14 2.00 0.00 9.43 0.02 0.00 1.16 2.00 0.00 9.42 0.02 0.00
1.18 2.00 0.00 9.41 0.02 0.00 1.20 2.00 0.00 9.40 0.02 0.00
1.22 2.00 0.00 9.39 0.02 0.00 1.24 2.00 0.00 9.38 0.02 0.00
1.26 2.00 0.00 9.37 0.02 0.00 1.28 2.00 0.00 9.36 0.02 0.00
1.30 2.00 0.00 9.35 0.02 0.00 1.32 2.00 0.00 9.34 0.02 0.00
1.34 2.00 0.00 9.33 0.02 0.00 1.36 2.00 0.00 9.32 0.02 0.00
1.38 2.00 0.00 9.31 0.02 0.00 1.40 2.00 0.00 9.30 0.02 0.00
1.42 2.00 0.00 9.29 0.02 0.00 1.44 2.00 0.00 9.28 0.02 0.00
1.46 2.00 0.00 9.27 0.02 0.00 1.48 2.00 0.00 9.26 0.02 0.00
1.50 2.00 0.00 9.25 0.02 0.00 1.52 2.00 0.00 9.24 0.02 0.00
1.54 2.00 0.00 9.23 0.02 0.00 1.56 2.00 0.00 9.22 0.02 0.00
1.58 2.00 0.00 9.21 0.02 0.00 1.60 2.00 0.00 9.20 0.02 0.00
1.62 2.00 0.00 9.19 0.02 0.00 1.64 2.00 0.00 9.18 0.02 0.00
1.66 2.00 0.00 9.17 0.02 0.00 1.68 2.00 0.00 9.16 0.02 0.00
1.70 2.00 0.00 9.15 0.02 0.00 1.72 2.00 0.00 9.14 0.02 0.00
1.74 2.00 0.00 9.13 0.02 0.00 1.76 2.00 0.00 9.12 0.02 0.00
1.78 2.00 0.00 9.11 0.02 0.00 1.80 2.00 0.00 9.10 0.02 0.00
1.82 2.00 0.00 9.09 0.02 0.00 1.84 2.00 0.00 9.08 0.02 0.00
1.86 2.00 0.00 9.07 0.02 0.00 1.88 2.00 0.00 9.06 0.02 0.00
1.90 2.00 0.00 9.05 0.02 0.00 1.92 2.00 0.00 9.04 0.02 0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
1.94 2.00 0.00 9.03 0.02 0.00 1.96 2.00 0.00 9.02 0.02 0.00
1.98 2.00 0.00 9.01 0.02 0.00 2.00 2.00 0.00 9.00 0.02 0.00
2.02 2.00 0.00 8.99 0.02 0.00 2.04 2.00 0.00 8.98 0.02 0.00
2.06 2.00 0.00 8.97 0.02 0.00 2.08 2.00 0.00 8.96 0.02 0.00
2.10 2.00 0.00 8.95 0.02 0.00 2.12 2.00 0.00 8.94 0.02 0.00
2.14 2.00 0.00 8.93 0.02 0.00 2.16 2.00 0.00 8.92 0.02 0.00
2.18 2.00 0.00 8.91 0.02 0.00 2.20 2.00 0.00 8.90 0.02 0.00
2.22 2.00 0.00 8.89 0.02 0.00 2.24 2.00 0.00 8.88 0.02 0.00
2.26 2.00 0.00 8.87 0.02 0.00 2.28 2.00 0.00 8.86 0.02 0.00
2.30 2.00 0.00 8.85 0.02 0.00 2.32 2.00 0.00 8.84 0.02 0.00
2.34 2.00 0.00 8.83 0.02 0.00 2.36 2.00 0.00 8.82 0.02 0.00
2.38 2.00 0.00 8.81 0.02 0.00 2.40 2.00 0.00 8.80 0.02 0.00
2.42 2.00 0.00 8.79 0.02 0.00 2.44 2.00 0.00 8.78 0.02 0.00
2.46 2.00 0.00 8.77 0.02 0.00 2.48 2.00 0.00 8.76 0.02 0.00
2.50 2.00 0.00 8.75 0.02 0.00 2.52 2.00 0.00 8.74 0.02 0.00
2.54 2.00 0.00 8.73 0.02 0.00 2.56 2.00 0.00 8.72 0.02 0.00
2.58 2.00 0.00 8.71 0.02 0.00 2.60 2.00 0.00 8.70 0.02 0.00
2.62 2.00 0.00 8.69 0.02 0.00 2.64 2.00 0.00 8.68 0.02 0.00
2.66 2.00 0.00 8.67 0.02 0.00 2.68 2.00 0.00 8.66 0.02 0.00
2.70 2.00 0.00 8.65 0.02 0.00 2.72 2.00 0.00 8.64 0.02 0.00
2.74 2.00 0.00 8.63 0.02 0.00 2.76 2.00 0.00 8.62 0.02 0.00
2.78 2.00 0.00 8.61 0.02 0.00 2.80 2.00 0.00 8.60 0.02 0.00
2.82 2.00 0.00 8.59 0.02 0.00 2.84 2.00 0.00 8.58 0.02 0.00
2.86 2.00 0.00 8.57 0.02 0.00 2.88 2.00 0.00 8.56 0.02 0.00
2.90 2.00 0.00 8.55 0.02 0.00 2.92 2.00 0.00 8.54 0.02 0.00
2.94 2.00 0.00 8.53 0.02 0.00 2.96 2.00 0.00 8.52 0.02 0.00
2.98 2.00 0.00 8.51 0.02 0.00 3.00 2.00 0.00 8.50 0.02 0.00
3.02 2.00 0.00 8.49 0.02 0.00 3.04 2.00 0.00 8.48 0.02 0.00
3.06 2.00 0.00 8.47 0.02 0.00 3.08 2.00 0.00 8.46 0.02 0.00
3.10 2.00 0.00 8.45 0.02 0.00 3.12 2.00 0.00 8.44 0.02 0.00
3.14 2.00 0.00 8.43 0.02 0.00 3.16 2.00 0.00 8.42 0.02 0.00
3.18 2.00 0.00 8.41 0.02 0.00 3.20 2.00 0.00 8.40 0.02 0.00
3.22 2.00 0.00 8.39 0.02 0.00 3.24 2.00 0.00 8.38 0.02 0.00
3.26 2.00 0.00 8.37 0.02 0.00 3.28 2.00 0.00 8.36 0.02 0.00
3.30 2.00 0.00 8.35 0.02 0.00 3.32 2.00 0.00 8.34 0.02 0.00
3.34 2.00 0.00 8.33 0.02 0.00 3.36 2.00 0.00 8.32 0.02 0.00
3.38 2.00 0.00 8.31 0.02 0.00 3.40 2.00 0.00 8.30 0.02 0.00
3.42 0.78 0.22 8.29 0.02 0.04 3.44 0.79 0.21 8.28 0.02 0.03
3.46 0.81 0.19 8.27 0.02 0.03 3.48 2.00 0.00 8.26 0.02 0.00
3.50 2.00 0.00 8.25 0.02 0.00 3.52 2.00 0.00 8.24 0.02 0.00
3.54 2.00 0.00 8.23 0.02 0.00 3.56 2.00 0.00 8.22 0.02 0.00
3.58 2.00 0.00 8.21 0.02 0.00 3.60 2.00 0.00 8.20 0.02 0.00
3.62 2.00 0.00 8.19 0.02 0.00 3.64 2.00 0.00 8.18 0.02 0.00
3.66 2.00 0.00 8.17 0.02 0.00 3.68 2.00 0.00 8.16 0.02 0.00
3.70 2.00 0.00 8.15 0.02 0.00 3.72 2.00 0.00 8.14 0.02 0.00
3.74 2.00 0.00 8.13 0.02 0.00 3.76 2.00 0.00 8.12 0.02 0.00
3.78 2.00 0.00 8.11 0.02 0.00 3.80 2.00 0.00 8.10 0.02 0.00
3.82 2.00 0.00 8.09 0.02 0.00 3.84 0.77 0.23 8.08 0.02 0.04
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
3.86 0.77 0.23 8.07 0.02 0.04 3.88 0.78 0.22 8.06 0.02 0.04
3.90 0.77 0.23 8.05 0.02 0.04 3.92 0.76 0.24 8.04 0.02 0.04
3.94 2.00 0.00 8.03 0.02 0.00 3.96 2.00 0.00 8.02 0.02 0.00
3.98 2.00 0.00 8.01 0.02 0.00 4.00 2.00 0.00 8.00 0.02 0.00
4.02 2.00 0.00 7.99 0.02 0.00 4.04 2.00 0.00 7.98 0.02 0.00
4.06 2.00 0.00 7.97 0.02 0.00 4.08 2.00 0.00 7.96 0.02 0.00
4.10 2.00 0.00 7.95 0.02 0.00 4.12 2.00 0.00 7.94 0.02 0.00
4.14 2.00 0.00 7.93 0.02 0.00 4.16 2.00 0.00 7.92 0.02 0.00
4.18 2.00 0.00 7.91 0.02 0.00 4.20 2.00 0.00 7.90 0.02 0.00
4.22 2.00 0.00 7.89 0.02 0.00 4.24 2.00 0.00 7.88 0.02 0.00
4.26 0.65 0.35 7.87 0.02 0.05 4.28 0.65 0.35 7.86 0.02 0.05
4.30 0.65 0.35 7.85 0.02 0.05 4.32 0.65 0.35 7.84 0.02 0.05
4.34 2.00 0.00 7.83 0.02 0.00 4.36 2.00 0.00 7.82 0.02 0.00
4.38 2.00 0.00 7.81 0.02 0.00 4.40 0.65 0.35 7.80 0.02 0.05
4.42 0.65 0.35 7.79 0.02 0.05 4.44 0.66 0.34 7.78 0.02 0.05
4.46 0.66 0.34 7.77 0.02 0.05 4.48 2.00 0.00 7.76 0.02 0.00
4.50 2.00 0.00 7.75 0.02 0.00 4.52 2.00 0.00 7.74 0.02 0.00
4.54 2.00 0.00 7.73 0.02 0.00 4.56 2.00 0.00 7.72 0.02 0.00
4.58 2.00 0.00 7.71 0.02 0.00 4.60 2.00 0.00 7.70 0.02 0.00
4.62 2.00 0.00 7.69 0.02 0.00 4.64 2.00 0.00 7.68 0.02 0.00
4.66 2.00 0.00 7.67 0.02 0.00 4.68 0.64 0.36 7.66 0.02 0.06
4.70 0.64 0.36 7.65 0.02 0.06 4.72 0.63 0.37 7.64 0.02 0.06
4.74 0.64 0.36 7.63 0.02 0.06 4.76 0.65 0.35 7.62 0.02 0.05
4.78 0.65 0.35 7.61 0.02 0.05 4.80 2.00 0.00 7.60 0.02 0.00
4.82 2.00 0.00 7.59 0.02 0.00 4.84 2.00 0.00 7.58 0.02 0.00
4.86 2.00 0.00 7.57 0.02 0.00 4.88 2.00 0.00 7.56 0.02 0.00
4.90 2.00 0.00 7.55 0.02 0.00 4.92 2.00 0.00 7.54 0.02 0.00
4.94 2.00 0.00 7.53 0.02 0.00 4.96 2.00 0.00 7.52 0.02 0.00
4.98 2.00 0.00 7.51 0.02 0.00 5.00 2.00 0.00 7.50 0.02 0.00
5.02 2.00 0.00 7.49 0.02 0.00 5.04 2.00 0.00 7.48 0.02 0.00
5.06 2.00 0.00 7.47 0.02 0.00 5.08 2.00 0.00 7.46 0.02 0.00
5.10 2.00 0.00 7.45 0.02 0.00 5.12 2.00 0.00 7.44 0.02 0.00
5.14 2.00 0.00 7.43 0.02 0.00 5.16 2.00 0.00 7.42 0.02 0.00
5.18 2.00 0.00 7.41 0.02 0.00 5.20 2.00 0.00 7.40 0.02 0.00
5.22 2.00 0.00 7.39 0.02 0.00 5.24 2.00 0.00 7.38 0.02 0.00
5.26 2.00 0.00 7.37 0.02 0.00 5.28 2.00 0.00 7.36 0.02 0.00
5.30 2.00 0.00 7.35 0.02 0.00 5.32 2.00 0.00 7.34 0.02 0.00
5.34 2.00 0.00 7.33 0.02 0.00 5.36 2.00 0.00 7.32 0.02 0.00
5.38 2.00 0.00 7.31 0.02 0.00 5.40 2.00 0.00 7.30 0.02 0.00
5.42 2.00 0.00 7.29 0.02 0.00 5.44 2.00 0.00 7.28 0.02 0.00
5.46 2.00 0.00 7.27 0.02 0.00 5.48 2.00 0.00 7.26 0.02 0.00
5.50 2.00 0.00 7.25 0.02 0.00 5.52 2.00 0.00 7.24 0.02 0.00
5.54 2.00 0.00 7.23 0.02 0.00 5.56 2.00 0.00 7.22 0.02 0.00
5.58 2.00 0.00 7.21 0.02 0.00 5.60 2.00 0.00 7.20 0.02 0.00
5.62 2.00 0.00 7.19 0.02 0.00 5.64 2.00 0.00 7.18 0.02 0.00
5.66 2.00 0.00 7.17 0.02 0.00 5.68 2.00 0.00 7.16 0.02 0.00
5.70 2.00 0.00 7.15 0.02 0.00 5.72 2.00 0.00 7.14 0.02 0.00
5.74 2.00 0.00 7.13 0.02 0.00 5.76 2.00 0.00 7.12 0.02 0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
5.78 2.00 0.00 7.11 0.02 0.00 5.80 2.00 0.00 7.10 0.02 0.00
5.82 2.00 0.00 7.09 0.02 0.00 5.84 2.00 0.00 7.08 0.02 0.00
5.86 2.00 0.00 7.07 0.02 0.00 5.88 2.00 0.00 7.06 0.02 0.00
5.90 2.00 0.00 7.05 0.02 0.00 5.92 2.00 0.00 7.04 0.02 0.00
5.94 2.00 0.00 7.03 0.02 0.00 5.96 2.00 0.00 7.02 0.02 0.00
5.98 2.00 0.00 7.01 0.02 0.00 6.00 2.00 0.00 7.00 0.02 0.00
6.02 2.00 0.00 6.99 0.02 0.00 6.04 2.00 0.00 6.98 0.02 0.00
6.06 2.00 0.00 6.97 0.02 0.00 6.08 2.00 0.00 6.96 0.02 0.00
6.10 2.00 0.00 6.95 0.02 0.00 6.12 0.59 0.41 6.94 0.02 0.06
6.14 0.59 0.41 6.93 0.02 0.06 6.16 0.60 0.40 6.92 0.02 0.06
6.18 0.60 0.40 6.91 0.02 0.06 6.20 0.60 0.40 6.90 0.02 0.06
6.22 2.00 0.00 6.89 0.02 0.00 6.24 2.00 0.00 6.88 0.02 0.00
6.26 2.00 0.00 6.87 0.02 0.00 6.28 2.00 0.00 6.86 0.02 0.00
6.30 2.00 0.00 6.85 0.02 0.00 6.32 2.00 0.00 6.84 0.02 0.00
6.34 2.00 0.00 6.83 0.02 0.00 6.36 2.00 0.00 6.82 0.02 0.00
6.38 2.00 0.00 6.81 0.02 0.00 6.40 2.00 0.00 6.80 0.02 0.00
6.42 2.00 0.00 6.79 0.02 0.00 6.44 2.00 0.00 6.78 0.02 0.00
6.46 2.00 0.00 6.77 0.02 0.00 6.48 2.00 0.00 6.76 0.02 0.00
6.50 2.00 0.00 6.75 0.02 0.00 6.52 2.00 0.00 6.74 0.02 0.00
6.54 2.00 0.00 6.73 0.02 0.00 6.56 2.00 0.00 6.72 0.02 0.00
6.58 2.00 0.00 6.71 0.02 0.00 6.60 2.00 0.00 6.70 0.02 0.00
6.62 2.00 0.00 6.69 0.02 0.00 6.64 2.00 0.00 6.68 0.02 0.00
6.66 2.00 0.00 6.67 0.02 0.00 6.68 2.00 0.00 6.66 0.02 0.00
6.70 2.00 0.00 6.65 0.02 0.00 6.72 2.00 0.00 6.64 0.02 0.00
6.74 2.00 0.00 6.63 0.02 0.00 6.76 2.00 0.00 6.62 0.02 0.00
6.78 2.00 0.00 6.61 0.02 0.00 6.80 2.00 0.00 6.60 0.02 0.00
6.82 2.00 0.00 6.59 0.02 0.00 6.84 2.00 0.00 6.58 0.02 0.00
6.86 2.00 0.00 6.57 0.02 0.00 6.88 2.00 0.00 6.56 0.02 0.00
6.90 2.00 0.00 6.55 0.02 0.00 6.92 2.00 0.00 6.54 0.02 0.00
6.94 2.00 0.00 6.53 0.02 0.00 6.96 2.00 0.00 6.52 0.02 0.00
6.98 2.00 0.00 6.51 0.02 0.00 7.00 2.00 0.00 6.50 0.02 0.00
7.02 2.00 0.00 6.49 0.02 0.00 7.04 2.00 0.00 6.48 0.02 0.00
7.06 2.00 0.00 6.47 0.02 0.00 7.08 2.00 0.00 6.46 0.02 0.00
7.10 2.00 0.00 6.45 0.02 0.00 7.12 2.00 0.00 6.44 0.02 0.00
7.14 2.00 0.00 6.43 0.02 0.00 7.16 2.00 0.00 6.42 0.02 0.00
7.18 2.00 0.00 6.41 0.02 0.00 7.20 2.00 0.00 6.40 0.02 0.00
7.22 2.00 0.00 6.39 0.02 0.00 7.24 2.00 0.00 6.38 0.02 0.00
7.26 2.00 0.00 6.37 0.02 0.00 7.28 2.00 0.00 6.36 0.02 0.00
7.30 2.00 0.00 6.35 0.02 0.00 7.32 2.00 0.00 6.34 0.02 0.00
7.34 0.59 0.41 6.33 0.02 0.05 7.36 0.59 0.41 6.32 0.02 0.05
7.38 0.59 0.41 6.31 0.02 0.05 7.40 0.59 0.41 6.30 0.02 0.05
7.42 0.59 0.41 6.29 0.02 0.05 7.44 0.59 0.41 6.28 0.02 0.05
7.46 0.59 0.41 6.27 0.02 0.05 7.48 0.60 0.40 6.26 0.02 0.05
7.50 0.60 0.40 6.25 0.02 0.05 7.52 0.60 0.40 6.24 0.02 0.05
7.54 0.61 0.39 6.23 0.02 0.05 7.56 0.61 0.39 6.22 0.02 0.05
7.58 0.61 0.39 6.21 0.02 0.05 7.60 0.61 0.39 6.20 0.02 0.05
7.62 0.61 0.39 6.19 0.02 0.05 7.64 2.00 0.00 6.18 0.02 0.00
7.66 2.00 0.00 6.17 0.02 0.00 7.68 2.00 0.00 6.16 0.02 0.00
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CPT name: CPTU 4

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
7.70 2.00 0.00 6.15 0.02 0.00 7.72 2.00 0.00 6.14 0.02 0.00
7.74 2.00 0.00 6.13 0.02 0.00 7.76 2.00 0.00 6.12 0.02 0.00
7.78 2.00 0.00 6.11 0.02 0.00 7.80 2.00 0.00 6.10 0.02 0.00
7.82 2.00 0.00 6.09 0.02 0.00 7.84 2.00 0.00 6.08 0.02 0.00
7.86 2.00 0.00 6.07 0.02 0.00 7.88 2.00 0.00 6.06 0.02 0.00
7.90 0.60 0.40 6.05 0.02 0.05 7.92 0.60 0.40 6.04 0.02 0.05
7.94 0.60 0.40 6.03 0.02 0.05 7.96 0.60 0.40 6.02 0.02 0.05
7.98 2.00 0.00 6.01 0.02 0.00 8.00 2.00 0.00 6.00 0.02 0.00
8.02 2.00 0.00 5.99 0.02 0.00 8.04 2.00 0.00 5.98 0.02 0.00
8.06 2.00 0.00 5.97 0.02 0.00 8.08 2.00 0.00 5.96 0.02 0.00
8.10 2.00 0.00 5.95 0.02 0.00 8.12 2.00 0.00 5.94 0.02 0.00
8.14 2.00 0.00 5.93 0.02 0.00 8.16 2.00 0.00 5.92 0.02 0.00
8.18 2.00 0.00 5.91 0.02 0.00 8.20 2.00 0.00 5.90 0.02 0.00
8.22 2.00 0.00 5.89 0.02 0.00 8.24 2.00 0.00 5.88 0.02 0.00
8.26 2.00 0.00 5.87 0.02 0.00 8.28 2.00 0.00 5.86 0.02 0.00
8.30 2.00 0.00 5.85 0.02 0.00 8.32 2.00 0.00 5.84 0.02 0.00
8.34 2.00 0.00 5.83 0.02 0.00 8.36 2.00 0.00 5.82 0.02 0.00
8.38 2.00 0.00 5.81 0.02 0.00 8.40 2.00 0.00 5.80 0.02 0.00
8.42 2.00 0.00 5.79 0.02 0.00 8.44 2.00 0.00 5.78 0.02 0.00
8.46 2.00 0.00 5.77 0.02 0.00 8.48 2.00 0.00 5.76 0.02 0.00
8.50 2.00 0.00 5.75 0.02 0.00 8.52 2.00 0.00 5.74 0.02 0.00
8.54 2.00 0.00 5.73 0.02 0.00 8.56 2.00 0.00 5.72 0.02 0.00
8.58 2.00 0.00 5.71 0.02 0.00 8.60 2.00 0.00 5.70 0.02 0.00
8.62 2.00 0.00 5.69 0.02 0.00 8.64 2.00 0.00 5.68 0.02 0.00
8.66 2.00 0.00 5.67 0.02 0.00 8.68 2.00 0.00 5.66 0.02 0.00
8.70 2.00 0.00 5.65 0.02 0.00 8.72 2.00 0.00 5.64 0.02 0.00
8.74 2.00 0.00 5.63 0.02 0.00 8.76 2.00 0.00 5.62 0.02 0.00
8.78 2.00 0.00 5.61 0.02 0.00 8.80 2.00 0.00 5.60 0.02 0.00
8.82 2.00 0.00 5.59 0.02 0.00 8.84 2.00 0.00 5.58 0.02 0.00
8.86 2.00 0.00 5.57 0.02 0.00 8.88 2.00 0.00 5.56 0.02 0.00
8.90 2.00 0.00 5.55 0.02 0.00 8.92 2.00 0.00 5.54 0.02 0.00
8.94 2.00 0.00 5.53 0.02 0.00 8.96 2.00 0.00 5.52 0.02 0.00
8.98 2.00 0.00 5.51 0.02 0.00 9.00 2.00 0.00 5.50 0.02 0.00
9.02 2.00 0.00 5.49 0.02 0.00 9.04 2.00 0.00 5.48 0.02 0.00
9.06 2.00 0.00 5.47 0.02 0.00 9.08 2.00 0.00 5.46 0.02 0.00
9.10 2.00 0.00 5.45 0.02 0.00 9.12 2.00 0.00 5.44 0.02 0.00
9.14 2.00 0.00 5.43 0.02 0.00 9.16 2.00 0.00 5.42 0.02 0.00
9.18 2.00 0.00 5.41 0.02 0.00 9.20 2.00 0.00 5.40 0.02 0.00
9.22 2.00 0.00 5.39 0.02 0.00 9.24 2.00 0.00 5.38 0.02 0.00
9.26 2.00 0.00 5.37 0.02 0.00 9.28 2.00 0.00 5.36 0.02 0.00
9.30 2.00 0.00 5.35 0.02 0.00 9.32 2.00 0.00 5.34 0.02 0.00
9.34 2.00 0.00 5.33 0.02 0.00 9.36 2.00 0.00 5.32 0.02 0.00
9.38 2.00 0.00 5.31 0.02 0.00 9.40 2.00 0.00 5.30 0.02 0.00
9.42 2.00 0.00 5.29 0.02 0.00 9.44 2.00 0.00 5.28 0.02 0.00
9.46 2.00 0.00 5.27 0.02 0.00 9.48 2.00 0.00 5.26 0.02 0.00
9.50 2.00 0.00 5.25 0.02 0.00 9.52 2.00 0.00 5.24 0.02 0.00
9.54 2.00 0.00 5.23 0.02 0.00 9.56 2.00 0.00 5.22 0.02 0.00
9.58 2.00 0.00 5.21 0.02 0.00 9.60 2.00 0.00 5.20 0.02 0.00
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CPT name: CPTU 4

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
9.62 2.00 0.00 5.19 0.02 0.00 9.64 2.00 0.00 5.18 0.02 0.00
9.66 2.00 0.00 5.17 0.02 0.00 9.68 2.00 0.00 5.16 0.02 0.00
9.70 2.00 0.00 5.15 0.02 0.00 9.72 2.00 0.00 5.14 0.02 0.00
9.74 2.00 0.00 5.13 0.02 0.00 9.76 2.00 0.00 5.12 0.02 0.00
9.78 2.00 0.00 5.11 0.02 0.00 9.80 2.00 0.00 5.10 0.02 0.00
9.82 2.00 0.00 5.09 0.02 0.00 9.84 2.00 0.00 5.08 0.02 0.00
9.86 2.00 0.00 5.07 0.02 0.00 9.88 2.00 0.00 5.06 0.02 0.00
9.90 2.00 0.00 5.05 0.02 0.00 9.92 2.00 0.00 5.04 0.02 0.00
9.94 2.00 0.00 5.03 0.02 0.00 9.96 2.00 0.00 5.02 0.02 0.00
9.98 2.00 0.00 5.01 0.02 0.00 10.00 2.00 0.00 5.00 0.02 0.00
10.02 2.00 0.00 4.99 0.02 0.00 10.04 2.00 0.00 4.98 0.02 0.00
10.06 2.00 0.00 4.97 0.02 0.00 10.08 2.00 0.00 4.96 0.02 0.00
10.10 2.00 0.00 4.95 0.02 0.00 10.12 2.00 0.00 4.94 0.02 0.00
10.14 2.00 0.00 4.93 0.02 0.00 10.16 2.00 0.00 4.92 0.02 0.00
10.18 2.00 0.00 4.91 0.02 0.00 10.20 2.00 0.00 4.90 0.02 0.00
10.22 2.00 0.00 4.89 0.02 0.00 10.24 2.00 0.00 4.88 0.02 0.00
10.26 2.00 0.00 4.87 0.02 0.00 10.28 2.00 0.00 4.86 0.02 0.00
10.30 2.00 0.00 4.85 0.02 0.00 10.32 2.00 0.00 4.84 0.02 0.00
10.34 2.00 0.00 4.83 0.02 0.00 10.36 2.00 0.00 4.82 0.02 0.00
10.38 2.00 0.00 4.81 0.02 0.00 10.40 2.00 0.00 4.80 0.02 0.00
10.42 2.00 0.00 4.79 0.02 0.00 10.44 2.00 0.00 4.78 0.02 0.00
10.46 2.00 0.00 4.77 0.02 0.00 10.48 2.00 0.00 4.76 0.02 0.00
10.50 2.00 0.00 4.75 0.02 0.00 10.52 2.00 0.00 4.74 0.02 0.00
10.54 2.00 0.00 4.73 0.02 0.00 10.56 2.00 0.00 4.72 0.02 0.00
10.58 2.00 0.00 4.71 0.02 0.00 10.60 2.00 0.00 4.70 0.02 0.00
10.62 2.00 0.00 4.69 0.02 0.00 10.64 2.00 0.00 4.68 0.02 0.00
10.66 2.00 0.00 4.67 0.02 0.00 10.68 2.00 0.00 4.66 0.02 0.00
10.70 2.00 0.00 4.65 0.02 0.00 10.72 2.00 0.00 4.64 0.02 0.00
10.74 2.00 0.00 4.63 0.02 0.00 10.76 2.00 0.00 4.62 0.02 0.00
10.78 2.00 0.00 4.61 0.02 0.00 10.80 2.00 0.00 4.60 0.02 0.00
10.82 2.00 0.00 4.59 0.02 0.00 10.84 2.00 0.00 4.58 0.02 0.00
10.86 2.00 0.00 4.57 0.02 0.00 10.88 2.00 0.00 4.56 0.02 0.00
10.90 2.00 0.00 4.55 0.02 0.00 10.92 2.00 0.00 4.54 0.02 0.00
10.94 2.00 0.00 4.53 0.02 0.00 10.96 2.00 0.00 4.52 0.02 0.00
10.98 2.00 0.00 4.51 0.02 0.00 11.00 2.00 0.00 4.50 0.02 0.00
11.02 2.00 0.00 4.49 0.02 0.00 11.04 2.00 0.00 4.48 0.02 0.00
11.06 2.00 0.00 4.47 0.02 0.00 11.08 2.00 0.00 4.46 0.02 0.00
11.10 2.00 0.00 4.45 0.02 0.00 11.12 2.00 0.00 4.44 0.02 0.00
11.14 2.00 0.00 4.43 0.02 0.00 11.16 2.00 0.00 4.42 0.02 0.00
11.18 2.00 0.00 4.41 0.02 0.00 11.20 2.00 0.00 4.40 0.02 0.00
11.22 2.00 0.00 4.39 0.02 0.00 11.24 2.00 0.00 4.38 0.02 0.00
11.26 2.00 0.00 4.37 0.02 0.00 11.28 2.00 0.00 4.36 0.02 0.00
11.30 2.00 0.00 4.35 0.02 0.00 11.32 2.00 0.00 4.34 0.02 0.00
11.34 2.00 0.00 4.33 0.02 0.00 11.36 2.00 0.00 4.32 0.02 0.00
11.38 2.00 0.00 4.31 0.02 0.00 11.40 2.00 0.00 4.30 0.02 0.00
11.42 2.00 0.00 4.29 0.02 0.00 11.44 2.00 0.00 4.28 0.02 0.00
11.46 2.00 0.00 4.27 0.02 0.00 11.48 2.00 0.00 4.26 0.02 0.00
11.50 2.00 0.00 4.25 0.02 0.00 11.52 2.00 0.00 4.24 0.02 0.00
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CPT name: CPTU 4

:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
11.54 2.00 0.00 4.23 0.02 0.00 11.56 2.00 0.00 4.22 0.02 0.00
11.58 2.00 0.00 4.21 0.02 0.00 11.60 2.00 0.00 4.20 0.02 0.00
11.62 2.00 0.00 4.19 0.02 0.00 11.64 2.00 0.00 4.18 0.02 0.00
11.66 2.00 0.00 4.17 0.02 0.00 11.68 2.00 0.00 4.16 0.02 0.00
11.70 2.00 0.00 4.15 0.02 0.00 11.72 2.00 0.00 4.14 0.02 0.00
11.74 2.00 0.00 4.13 0.02 0.00 11.76 2.00 0.00 4.12 0.02 0.00
11.78 2.00 0.00 4.11 0.02 0.00 11.80 2.00 0.00 4.10 0.02 0.00
11.82 2.00 0.00 4.09 0.02 0.00 11.84 2.00 0.00 4.08 0.02 0.00
11.86 2.00 0.00 4.07 0.02 0.00 11.88 2.00 0.00 4.06 0.02 0.00
11.90 2.00 0.00 4.05 0.02 0.00 11.92 2.00 0.00 4.04 0.02 0.00
11.94 2.00 0.00 4.03 0.02 0.00 11.96 2.00 0.00 4.02 0.02 0.00
11.98 2.00 0.00 4.01 0.02 0.00 12.00 2.00 0.00 4.00 0.02 0.00
12.02 2.00 0.00 3.99 0.02 0.00 12.04 2.00 0.00 3.98 0.02 0.00
12.06 2.00 0.00 3.97 0.02 0.00 12.08 2.00 0.00 3.96 0.02 0.00
12.10 2.00 0.00 3.95 0.02 0.00 12.12 2.00 0.00 3.94 0.02 0.00
12.14 2.00 0.00 3.93 0.02 0.00 12.16 2.00 0.00 3.92 0.02 0.00
12.18 2.00 0.00 3.91 0.02 0.00 12.20 2.00 0.00 3.90 0.02 0.00
12.22 2.00 0.00 3.89 0.02 0.00 12.24 2.00 0.00 3.88 0.02 0.00
12.26 2.00 0.00 3.87 0.02 0.00 12.28 2.00 0.00 3.86 0.02 0.00
12.30 2.00 0.00 3.85 0.02 0.00 12.32 2.00 0.00 3.84 0.02 0.00
12.34 2.00 0.00 3.83 0.02 0.00 12.36 2.00 0.00 3.82 0.02 0.00
12.38 2.00 0.00 3.81 0.02 0.00 12.40 2.00 0.00 3.80 0.02 0.00
12.42 2.00 0.00 3.79 0.02 0.00 12.44 2.00 0.00 3.78 0.02 0.00
12.46 2.00 0.00 3.77 0.02 0.00 12.48 2.00 0.00 3.76 0.02 0.00
12.50 2.00 0.00 3.75 0.02 0.00 12.52 2.00 0.00 3.74 0.02 0.00
12.54 2.00 0.00 3.73 0.02 0.00 12.56 2.00 0.00 3.72 0.02 0.00
12.58 2.00 0.00 3.71 0.02 0.00 12.60 2.00 0.00 3.70 0.02 0.00
12.62 2.00 0.00 3.69 0.02 0.00 12.64 2.00 0.00 3.68 0.02 0.00
12.66 2.00 0.00 3.67 0.02 0.00 12.68 2.00 0.00 3.66 0.02 0.00
12.70 2.00 0.00 3.65 0.02 0.00 12.72 2.00 0.00 3.64 0.02 0.00
12.74 2.00 0.00 3.63 0.02 0.00 12.76 2.00 0.00 3.62 0.02 0.00
12.78 2.00 0.00 3.61 0.02 0.00 12.80 2.00 0.00 3.60 0.02 0.00
12.82 2.00 0.00 3.59 0.02 0.00 12.84 2.00 0.00 3.58 0.02 0.00
12.86 2.00 0.00 3.57 0.02 0.00 12.88 2.00 0.00 3.56 0.02 0.00
12.90 2.00 0.00 3.55 0.02 0.00 12.92 2.00 0.00 3.54 0.02 0.00
12.94 2.00 0.00 3.53 0.02 0.00 12.96 2.00 0.00 3.52 0.02 0.00
12.98 2.00 0.00 3.51 0.02 0.00 13.00 2.00 0.00 3.50 0.02 0.00
13.02 2.00 0.00 3.49 0.02 0.00 13.04 2.00 0.00 3.48 0.02 0.00
13.06 2.00 0.00 3.47 0.02 0.00 13.08 2.00 0.00 3.46 0.02 0.00
13.10 2.00 0.00 3.45 0.02 0.00 13.12 2.00 0.00 3.44 0.02 0.00
13.14 2.00 0.00 3.43 0.02 0.00 13.16 2.00 0.00 3.42 0.02 0.00
13.18 2.00 0.00 3.41 0.02 0.00 13.20 2.00 0.00 3.40 0.02 0.00
13.22 2.00 0.00 3.39 0.02 0.00 13.24 2.00 0.00 3.38 0.02 0.00
13.26 2.00 0.00 3.37 0.02 0.00 13.28 2.00 0.00 3.36 0.02 0.00
13.30 2.00 0.00 3.35 0.02 0.00 13.32 2.00 0.00 3.34 0.02 0.00
13.34 2.00 0.00 3.33 0.02 0.00 13.36 2.00 0.00 3.32 0.02 0.00
13.38 2.00 0.00 3.31 0.02 0.00 13.40 2.00 0.00 3.30 0.02 0.00
13.42 2.00 0.00 3.29 0.02 0.00 13.44 2.00 0.00 3.28 0.02 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
13.46 2.00 0.00 3.27 0.02 0.00 13.48 2.00 0.00 3.26 0.02 0.00
13.50 2.00 0.00 3.25 0.02 0.00 13.52 2.00 0.00 3.24 0.02 0.00
13.54 2.00 0.00 3.23 0.02 0.00 13.56 2.00 0.00 3.22 0.02 0.00
13.58 2.00 0.00 3.21 0.02 0.00 13.60 2.00 0.00 3.20 0.02 0.00
13.62 2.00 0.00 3.19 0.02 0.00 13.64 2.00 0.00 3.18 0.02 0.00
13.66 2.00 0.00 3.17 0.02 0.00 13.68 2.00 0.00 3.16 0.02 0.00
13.70 2.00 0.00 3.15 0.02 0.00 13.72 2.00 0.00 3.14 0.02 0.00
13.74 2.00 0.00 3.13 0.02 0.00 13.76 2.00 0.00 3.12 0.02 0.00
13.78 2.00 0.00 3.11 0.02 0.00 13.80 2.00 0.00 3.10 0.02 0.00
13.82 2.00 0.00 3.09 0.02 0.00 13.84 2.00 0.00 3.08 0.02 0.00
13.86 2.00 0.00 3.07 0.02 0.00 13.88 2.00 0.00 3.06 0.02 0.00
13.90 2.00 0.00 3.05 0.02 0.00 13.92 2.00 0.00 3.04 0.02 0.00
13.94 2.00 0.00 3.03 0.02 0.00 13.96 2.00 0.00 3.02 0.02 0.00
13.98 2.00 0.00 3.01 0.02 0.00 14.00 2.00 0.00 3.00 0.02 0.00
14.02 2.00 0.00 2.99 0.02 0.00 14.04 2.00 0.00 2.98 0.02 0.00
14.06 2.00 0.00 2.97 0.02 0.00 14.08 2.00 0.00 2.96 0.02 0.00
14.10 2.00 0.00 2.95 0.02 0.00 14.12 2.00 0.00 2.94 0.02 0.00
14.14 2.00 0.00 2.93 0.02 0.00 14.16 2.00 0.00 2.92 0.02 0.00
14.18 2.00 0.00 2.91 0.02 0.00 14.20 2.00 0.00 2.90 0.02 0.00
14.22 2.00 0.00 2.89 0.02 0.00 14.24 2.00 0.00 2.88 0.02 0.00
14.26 2.00 0.00 2.87 0.02 0.00 14.28 2.00 0.00 2.86 0.02 0.00
14.30 2.00 0.00 2.85 0.02 0.00 14.32 2.00 0.00 2.84 0.02 0.00
14.34 2.00 0.00 2.83 0.02 0.00 14.36 2.00 0.00 2.82 0.02 0.00
14.38 2.00 0.00 2.81 0.02 0.00 14.40 2.00 0.00 2.80 0.02 0.00
14.42 2.00 0.00 2.79 0.02 0.00 14.44 2.00 0.00 2.78 0.02 0.00
14.46 2.00 0.00 2.77 0.02 0.00 14.48 2.00 0.00 2.76 0.02 0.00
14.50 2.00 0.00 2.75 0.02 0.00 14.52 2.00 0.00 2.74 0.02 0.00
14.54 2.00 0.00 2.73 0.02 0.00 14.56 2.00 0.00 2.72 0.02 0.00
14.58 2.00 0.00 2.71 0.02 0.00 14.60 2.00 0.00 2.70 0.02 0.00
14.62 2.00 0.00 2.69 0.02 0.00 14.64 2.00 0.00 2.68 0.02 0.00
14.66 2.00 0.00 2.67 0.02 0.00 14.68 2.00 0.00 2.66 0.02 0.00
14.70 2.00 0.00 2.65 0.02 0.00 14.72 2.00 0.00 2.64 0.02 0.00
14.74 2.00 0.00 2.63 0.02 0.00 14.76 2.00 0.00 2.62 0.02 0.00
14.78 2.00 0.00 2.61 0.02 0.00 14.80 2.00 0.00 2.60 0.02 0.00
14.82 2.00 0.00 2.59 0.02 0.00 14.84 2.00 0.00 2.58 0.02 0.00
14.86 2.00 0.00 2.57 0.02 0.00 14.88 2.00 0.00 2.56 0.02 0.00
14.90 2.00 0.00 2.55 0.02 0.00 14.92 2.00 0.00 2.54 0.02 0.00
14.94 2.00 0.00 2.53 0.02 0.00 14.96 2.00 0.00 2.52 0.02 0.00
14.98 2.00 0.00 2.51 0.02 0.00 15.00 2.00 0.00 2.50 0.02 0.00
15.02 2.00 0.00 2.49 0.02 0.00 15.04 2.00 0.00 2.48 0.02 0.00
15.06 2.00 0.00 2.47 0.02 0.00 15.08 2.00 0.00 2.46 0.02 0.00
15.10 2.00 0.00 2.45 0.02 0.00 15.12 2.00 0.00 2.44 0.02 0.00
15.14 2.00 0.00 2.43 0.02 0.00 15.16 2.00 0.00 2.42 0.02 0.00
15.18 2.00 0.00 2.41 0.02 0.00 15.20 2.00 0.00 2.40 0.02 0.00
15.22 2.00 0.00 2.39 0.02 0.00 15.24 2.00 0.00 2.38 0.02 0.00
15.26 2.00 0.00 2.37 0.02 0.00 15.28 2.00 0.00 2.36 0.02 0.00
15.30 2.00 0.00 2.35 0.02 0.00 15.32 2.00 0.00 2.34 0.02 0.00
15.34 2.00 0.00 2.33 0.02 0.00 15.36 2.00 0.00 2.32 0.02 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
15.38 2.00 0.00 2.31 0.02 0.00 15.40 2.00 0.00 2.30 0.02 0.00
15.42 2.00 0.00 2.29 0.02 0.00 15.44 2.00 0.00 2.28 0.02 0.00
15.46 2.00 0.00 2.27 0.02 0.00 15.48 2.00 0.00 2.26 0.02 0.00
15.50 2.00 0.00 2.25 0.02 0.00 15.52 2.00 0.00 2.24 0.02 0.00
15.54 2.00 0.00 2.23 0.02 0.00 15.56 2.00 0.00 2.22 0.02 0.00
15.58 2.00 0.00 2.21 0.02 0.00 15.60 2.00 0.00 2.20 0.02 0.00
15.62 2.00 0.00 2.19 0.02 0.00 15.64 2.00 0.00 2.18 0.02 0.00
15.66 2.00 0.00 2.17 0.02 0.00 15.68 2.00 0.00 2.16 0.02 0.00
15.70 2.00 0.00 2.15 0.02 0.00 15.72 2.00 0.00 2.14 0.02 0.00
15.74 2.00 0.00 2.13 0.02 0.00 15.76 2.00 0.00 2.12 0.02 0.00
15.78 2.00 0.00 2.11 0.02 0.00 15.80 2.00 0.00 2.10 0.02 0.00
15.82 2.00 0.00 2.09 0.02 0.00 15.84 2.00 0.00 2.08 0.02 0.00
15.86 2.00 0.00 2.07 0.02 0.00 15.88 2.00 0.00 2.06 0.02 0.00
15.90 2.00 0.00 2.05 0.02 0.00 15.92 2.00 0.00 2.04 0.02 0.00
15.94 2.00 0.00 2.03 0.02 0.00 15.96 2.00 0.00 2.02 0.02 0.00
15.98 2.00 0.00 2.01 0.02 0.00 16.00 2.00 0.00 2.00 0.02 0.00
16.02 2.00 0.00 1.99 0.02 0.00 16.04 2.00 0.00 1.98 0.02 0.00
16.06 2.00 0.00 1.97 0.02 0.00 16.08 2.00 0.00 1.96 0.02 0.00
16.10 2.00 0.00 1.95 0.02 0.00 16.12 2.00 0.00 1.94 0.02 0.00
16.14 2.00 0.00 1.93 0.02 0.00 16.16 2.00 0.00 1.92 0.02 0.00
16.18 2.00 0.00 1.91 0.02 0.00 16.20 2.00 0.00 1.90 0.02 0.00
16.22 2.00 0.00 1.89 0.02 0.00 16.24 2.00 0.00 1.88 0.02 0.00
16.26 2.00 0.00 1.87 0.02 0.00 16.28 2.00 0.00 1.86 0.02 0.00
16.30 2.00 0.00 1.85 0.02 0.00 16.32 2.00 0.00 1.84 0.02 0.00
16.34 2.00 0.00 1.83 0.02 0.00 16.36 2.00 0.00 1.82 0.02 0.00
16.38 2.00 0.00 1.81 0.02 0.00 16.40 2.00 0.00 1.80 0.02 0.00
16.42 2.00 0.00 1.79 0.02 0.00 16.44 2.00 0.00 1.78 0.02 0.00
16.46 2.00 0.00 1.77 0.02 0.00 16.48 2.00 0.00 1.76 0.02 0.00
16.50 2.00 0.00 1.75 0.02 0.00 16.52 2.00 0.00 1.74 0.02 0.00
16.54 2.00 0.00 1.73 0.02 0.00 16.56 2.00 0.00 1.72 0.02 0.00
16.58 2.00 0.00 1.71 0.02 0.00 16.60 2.00 0.00 1.70 0.02 0.00
16.62 2.00 0.00 1.69 0.02 0.00 16.64 2.00 0.00 1.68 0.02 0.00
16.66 2.00 0.00 1.67 0.02 0.00 16.68 2.00 0.00 1.66 0.02 0.00
16.70 2.00 0.00 1.65 0.02 0.00 16.72 2.00 0.00 1.64 0.02 0.00
16.74 2.00 0.00 1.63 0.02 0.00 16.76 2.00 0.00 1.62 0.02 0.00
16.78 2.00 0.00 1.61 0.02 0.00 16.80 2.00 0.00 1.60 0.02 0.00
16.82 2.00 0.00 1.59 0.02 0.00 16.84 2.00 0.00 1.58 0.02 0.00
16.86 2.00 0.00 1.57 0.02 0.00 16.88 2.00 0.00 1.56 0.02 0.00
16.90 2.00 0.00 1.55 0.02 0.00 16.92 2.00 0.00 1.54 0.02 0.00
16.94 2.00 0.00 1.53 0.02 0.00 16.96 2.00 0.00 1.52 0.02 0.00
16.98 2.00 0.00 1.51 0.02 0.00 17.00 2.00 0.00 1.50 0.02 0.00
17.02 2.00 0.00 1.49 0.02 0.00 17.04 2.00 0.00 1.48 0.02 0.00
17.06 2.00 0.00 1.47 0.02 0.00 17.08 2.00 0.00 1.46 0.02 0.00
17.10 2.00 0.00 1.45 0.02 0.00 17.12 2.00 0.00 1.44 0.02 0.00
17.14 2.00 0.00 1.43 0.02 0.00 17.16 2.00 0.00 1.42 0.02 0.00
17.18 2.00 0.00 1.41 0.02 0.00 17.20 2.00 0.00 1.40 0.02 0.00
17.22 2.00 0.00 1.39 0.02 0.00 17.24 2.00 0.00 1.38 0.02 0.00
17.26 2.00 0.00 1.37 0.02 0.00 17.28 2.00 0.00 1.36 0.02 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth FS F W, d, LPI Depth FS FL W, d, LPI
(m) (m)
17.30 2.00 0.00 1.35 0.02 0.00 17.32 2.00 0.00 1.34 0.02 0.00
17.34 2.00 0.00 1.33 0.02 0.00 17.36 2.00 0.00 1.32 0.02 0.00
17.38 2.00 0.00 131 0.02 0.00 17.40 2.00 0.00 1.30 0.02 0.00
17.42 2.00 0.00 1.29 0.02 0.00 17.44 2.00 0.00 1.28 0.02 0.00
17.46 2.00 0.00 1.27 0.02 0.00 17.48 2.00 0.00 1.26 0.02 0.00
17.50 2.00 0.00 1.25 0.02 0.00 17.52 2.00 0.00 1.24 0.02 0.00
17.54 2.00 0.00 1.23 0.02 0.00 17.56 2.00 0.00 1.22 0.02 0.00
17.58 2.00 0.00 1.21 0.02 0.00 17.60 2.00 0.00 1.20 0.02 0.00
17.62 2.00 0.00 1.19 0.02 0.00 17.64 2.00 0.00 1.18 0.02 0.00
17.66 2.00 0.00 1.17 0.02 0.00 17.68 2.00 0.00 1.16 0.02 0.00
17.70 2.00 0.00 1.15 0.02 0.00 17.72 2.00 0.00 1.14 0.02 0.00
17.74 2.00 0.00 1.13 0.02 0.00 17.76 2.00 0.00 1.12 0.02 0.00
17.78 2.00 0.00 1.11 0.02 0.00 17.80 2.00 0.00 1.10 0.02 0.00
17.82 2.00 0.00 1.09 0.02 0.00 17.84 2.00 0.00 1.08 0.02 0.00
17.86 2.00 0.00 1.07 0.02 0.00 17.88 2.00 0.00 1.06 0.02 0.00
17.90 2.00 0.00 1.05 0.02 0.00 17.92 2.00 0.00 1.04 0.02 0.00
17.94 2.00 0.00 1.03 0.02 0.00 17.96 2.00 0.00 1.02 0.02 0.00
17.98 2.00 0.00 1.01 0.02 0.00 18.00 2.00 0.00 1.00 0.02 0.00
18.02 2.00 0.00 0.99 0.02 0.00 18.04 2.00 0.00 0.98 0.02 0.00
18.06 2.00 0.00 0.97 0.02 0.00 18.08 2.00 0.00 0.96 0.02 0.00
18.10 2.00 0.00 0.95 0.02 0.00 18.12 2.00 0.00 0.94 0.02 0.00
18.14 2.00 0.00 0.93 0.02 0.00 18.16 2.00 0.00 0.92 0.02 0.00
18.18 2.00 0.00 0.91 0.02 0.00 18.20 2.00 0.00 0.90 0.02 0.00
18.22 2.00 0.00 0.89 0.02 0.00 18.24 2.00 0.00 0.88 0.02 0.00
18.26 2.00 0.00 0.87 0.02 0.00 18.28 2.00 0.00 0.86 0.02 0.00
18.30 2.00 0.00 0.85 0.02 0.00 18.32 2.00 0.00 0.84 0.02 0.00
18.34 2.00 0.00 0.83 0.02 0.00 18.36 2.00 0.00 0.82 0.02 0.00
18.38 2.00 0.00 0.81 0.02 0.00 18.40 2.00 0.00 0.80 0.02 0.00
18.42 2.00 0.00 0.79 0.02 0.00 18.44 2.00 0.00 0.78 0.02 0.00
18.46 2.00 0.00 0.77 0.02 0.00 18.48 2.00 0.00 0.76 0.02 0.00
18.50 2.00 0.00 0.75 0.02 0.00 18.52 2.00 0.00 0.74 0.02 0.00
18.54 2.00 0.00 0.73 0.02 0.00 18.56 2.00 0.00 0.72 0.02 0.00
18.58 2.00 0.00 0.71 0.02 0.00 18.60 2.00 0.00 0.70 0.02 0.00
18.62 2.00 0.00 0.69 0.02 0.00 18.64 2.00 0.00 0.68 0.02 0.00
18.66 2.00 0.00 0.67 0.02 0.00 18.68 2.00 0.00 0.66 0.02 0.00
18.70 2.00 0.00 0.65 0.02 0.00 18.72 2.00 0.00 0.64 0.02 0.00
18.74 2.00 0.00 0.63 0.02 0.00 18.76 2.00 0.00 0.62 0.02 0.00
18.78 2.00 0.00 0.61 0.02 0.00 18.80 2.00 0.00 0.60 0.02 0.00
18.82 2.00 0.00 0.59 0.02 0.00 18.84 2.00 0.00 0.58 0.02 0.00
18.86 2.00 0.00 0.57 0.02 0.00 18.88 2.00 0.00 0.56 0.02 0.00
18.90 2.00 0.00 0.55 0.02 0.00 18.92 2.00 0.00 0.54 0.02 0.00
18.94 2.00 0.00 0.53 0.02 0.00 18.96 2.00 0.00 0.52 0.02 0.00
18.98 2.00 0.00 0.51 0.02 0.00 19.00 2.00 0.00 0.50 0.02 0.00
19.02 2.00 0.00 0.49 0.02 0.00 19.04 2.00 0.00 0.48 0.02 0.00
19.06 2.00 0.00 0.47 0.02 0.00 19.08 2.00 0.00 0.46 0.02 0.00
19.10 2.00 0.00 0.45 0.02 0.00 19.12 2.00 0.00 0.44 0.02 0.00
19.14 2.00 0.00 0.43 0.02 0.00 19.16 2.00 0.00 0.42 0.02 0.00
19.18 2.00 0.00 0.41 0.02 0.00 19.20 0.67 0.33 0.40 0.02 0.00
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:: Liquefaction Potential Index calculation data :: (continued)

Depth
(m)
19.22
19.26
19.30
19.34
19.38
19.42
19.46
19.50
19.54
19.58
19.62
19.66
19.70
19.74
19.78
19.82
19.86
19.90
19.94
19.98

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

FS

0.67
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fu

0.33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

W:

0.39
0.37
0.35
0.33
0.31
0.29
0.27
0.25
0.23
0.21
0.19
0.17
0.15
0.13
0.11
0.09
0.07
0.05
0.03
0.01

d,

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

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

Abbreviations

FS:  Calculated factor of safety for test point

Fi: 1-FS

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

LPI: Liquefaction potential index value for test point

LPI

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

Depth
(m)

19.24
19.28
19.32
19.36
19.40
19.44
19.48
19.52
19.56
19.60
19.64
19.68
19.72
19.76
19.80
19.84
19.88
19.92
19.96
20.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fu

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

Wz

0.38
0.36
0.34
0.32
0.30
0.28
0.26
0.24
0.22
0.20
0.18
0.16
0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00

d.

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

LPI

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

Overall liquefaction potential: 2.28
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:: Lateral displacement index calculation ::

Depth
(m)
2.40
2.42
2.44
2.46
2.48
2.50
2.52
2.54
2.56
2.58
2.60
2.62
2.64
2.66
2.68
2.70
2.72
2.74
2.76
2.78
2.80
2.82
2.84
2.86
2.88
2.90
2.92
2.94
2.96
2.98
3.00
3.02
3.04
3.06
3.08
3.10
3.12
3.14
3.16
3.18
3.20
3.22
3.24
3.26
3.28
3.30
3.32
3.34

JeiN,cs

14.87
15.37
14.60
14.18
13.80
14.16
15.02
15.47
14.65
14.42
13.97
14.01
14.55
15.36
16.15
16.65
16.46
15.57
15.27
15.16
15.02
15.02
14.77
14.32
14.36
15.19
17.16
17.54
17.62
17.54
16.90
16.61
15.56
15.11
14.64
14.10
13.56
12.76
12.00
11.64
11.98
11.89
11.94
13.41
15.59
14.45
12.98
14.88

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
3.36
3.38
3.40
3.42
3.44
3.46
3.48
3.50
3.52
3.54
3.56
3.58
3.60
3.62
3.64
3.66
3.68
3.70
3.72
3.74
3.76
3.78
3.80
3.82
3.84
3.86
3.88
3.90
3.92
3.94
3.96
3.98
4.00
4.02
4.04
4.06
4.08
4.10
4.12
4.14
4.16
4.18
4.20
4.22
4.24
4.26
4.28
4.30

JeiN,cs

76.01
79.77
79.70
79.22
80.78
83.02
82.40
80.69
76.26
18.49
75.08
78.37
82.06
81.43
79.51
79.27
77.43
75.37
74.36
73.15
74.24
76.99
80.21
81.32
82.76
83.72
84.10
83.77
82.52
83.20
82.51
81.73
80.17
79.64
78.49
75.95
77.59
83.74
87.21
84.83
78.37
75.52
72.78
70.84
15.05
69.90
70.07
70.16

Gammaiim
(%)
0.54
0.50
0.50
0.50
0.49
0.46
0.47
0.49
0.54
0.00
0.55
0.51
0.47
0.48
0.50
0.50
0.52
0.55
0.56
0.58
0.57
0.53
0.49
0.48
0.46
0.45
0.45
0.45
0.47
0.46
0.47
0.47
0.49
0.50
0.51
0.54
0.52
0.45
0.42
0.44
0.51
0.55
0.59
0.61
0.00
0.63
0.62
0.62

FS

2.00
2.00
2.00
0.78
0.79
0.81
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.77
0.77
0.78
0.77
0.76
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.65
0.65
0.65

Fa

0.93
0.92
0.92
0.92
0.91
0.90
0.91
0.91
0.93
0.00
0.93
0.92
0.91
0.91
0.92
0.92
0.93
0.93
0.94
0.94
0.94
0.93
0.92
0.91
0.91
0.90
0.90
0.90
0.91
0.90
0.91
0.91
0.92
0.92
0.92
0.93
0.93
0.90
0.88
0.89
0.92
0.93
0.94
0.94
0.00
0.94
0.94
0.94

Gammamax
(%)
0.00
0.00
0.00
0.50
0.49
0.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.46
0.45
0.45
0.45
0.47
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.63
0.62
0.62

LDI

0.00
0.00
0.00
1.01
0.97
0.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.93
0.91
0.90
0.91
0.93
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.25
1.25
1.25
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
4.32
4.34
4.36
4.38
4.40
4.42
4.44
4.46
4.48
4.50
4.52
4.54
4.56
4.58
4.60
4.62
4.64
4.66
4.68
4.70
4.72
4.74
4.76
4.78
4.80
4.82
4.84
4.86
4.88
4.90
4.92
4.94
4.96
4.98
5.00
5.02
5.04
5.06
5.08
5.10
5.12
5.14
5.16
5.18
5.20
5.22
5.24
5.26

JeiN,cs

70.61
14.73
14.34
15.42
71.75
72.03
72.99
73.01
16.72
15.63
14.22
13.96
13.92
14.03
13.58
13.70
14.49
15.46
71.39
71.53
71.05
71.70
73.98
74.47
74.40
74.73
75.01
73.40
16.17
18.19
16.62
15.58
15.36
16.00
16.17
15.67
14.38
13.36
12.92
12.49
12.73
13.49
13.44
13.55
13.06
12.87
12.44
12.49

Gammaiim
(%)
0.62
0.00
0.00
0.00
0.60
0.60
0.58
0.58
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.61
0.60
0.61
0.60
0.57
0.56
0.56
0.56
0.56
0.58
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

0.65
2.00
2.00
2.00
0.65
0.65
0.66
0.66
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.64
0.64
0.63
0.64
0.65
0.65
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

0.94
0.00
0.00
0.00
0.94
0.94
0.94
0.94
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.94
0.94
0.94
0.94
0.94
0.93
0.94
0.93
0.93
0.94
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Gammamax
(%)
0.62
0.00
0.00
0.00
0.60
0.60
0.58
0.58
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.61
0.60
0.61
0.60
0.57
0.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

1.23
0.00
0.00
0.00
1.20
1.19
1.17
1.17
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.21
1.21
1.22
1.20
1.14
1.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
5.28
5.30
5.32
5.34
5.36
5.38
5.40
5.42
5.44
5.46
5.48
5.50
5.52
5.54
5.56
5.58
5.60
5.62
5.64
5.66
5.68
5.70
5.72
5.74
5.76
5.78
5.80
5.82
5.84
5.86
5.88
5.90
5.92
5.94
5.96
5.98
6.00
6.02
6.04
6.06
6.08
6.10
6.12
6.14
6.16
6.18
6.20
6.22

JeiN,cs

12.48
12.36
12.48
12.53
12.96
13.08
12.91
12.79
12.21
11.78
11.61
11.92
12.18
12.34
13.36
13.85
14.45
14.56
14.32
14.18
14.01
14.18
14.28
14.06
14.16
13.81
13.73
13.72
13.60
13.56
13.72
13.87
13.86
13.81
13.86
14.18
14.29
14.54
14.69
15.21
15.65
16.46
72.74
73.34
73.78
73.96
74.74
18.07

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.59
0.58
0.57
0.57
0.56
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.59
0.59
0.60
0.60
0.60
2.00

Fa

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.94
0.94
0.94
0.94
0.93
0.00

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.59
0.58
0.57
0.57
0.56
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.17
1.16
1.14
1.14
1.12
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
6.24
6.26
6.28
6.30
6.32
6.34
6.36
6.38
6.40
6.42
6.44
6.46
6.48
6.50
6.52
6.54
6.56
6.58
6.60
6.62
6.64
6.66
6.68
6.70
6.72
6.74
6.76
6.78
6.80
6.82
6.84
6.86
6.88
6.90
6.92
6.94
6.96
6.98
7.00
7.02
7.04
7.06
7.08
7.10
7.12
7.14
7.16
7.18

JeiN,cs

17.82
17.11
16.81
16.43
16.20
16.03
15.88
16.07
15.78
15.58
15.47
14.91
14.29
13.97
14.08
14.17
14.28
15.07
15.84
15.83
16.14
16.20
16.60
16.70
17.06
17.51
17.93
18.81
18.95
19.24
19.78
19.40
19.14
18.68
11.84
18.29
18.88
18.83
18.58
18.06
17.65
17.01
16.38
16.27
16.39
16.93
17.52
18.12

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
7.20
7.22
7.24
7.26
7.28
7.30
7.32
7.34
7.36
7.38
7.40
7.42
7.44
7.46
7.48
7.50
7.52
7.54
7.56
7.58
7.60
7.62
7.64
7.66
7.68
7.70
7.72
7.74
7.76
7.78
7.80
7.82
7.84
7.86
7.88
7.90
7.92
7.94
7.96
7.98
8.00
8.02
8.04
8.06
8.08
8.10
8.12
8.14

JeiN,cs

18.21
18.11
18.19
18.80
19.40
19.33
19.64
75.98
76.76
76.62
76.93
77.76
77.41
77.70
78.63
78.71
79.69
80.32
80.56
81.44
81.32
81.03
22.99
21.63
20.87
20.18
19.29
18.83
18.66
18.97
19.64
20.19
20.63
21.18
21.74
79.60
79.96
80.15
79.98
22.57
22.19
22.28
21.96
21.70
21.12
21.15
21.41
21.06

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.54
0.53
0.54
0.53
0.52
0.53
0.52
0.51
0.51
0.50
0.49
0.49
0.48
0.48
0.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.50
0.49
0.49
0.49
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.60
0.60
0.60
0.61
0.61
0.61
0.61
0.61
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.60
0.60
0.60
0.60
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.93
0.93
0.93
0.93
0.93
0.93
0.93
0.92
0.92
0.92
0.92
0.91
0.91
0.91
0.91
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.92
0.92
0.92
0.92
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.54
0.53
0.54
0.53
0.52
0.53
0.52
0.51
0.51
0.50
0.49
0.49
0.48
0.48
0.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.50
0.49
0.49
0.49
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.09
1.07
1.07
1.06
1.04
1.05
1.04
1.02
1.02
1.00
0.98
0.98
0.96
0.96
0.96
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
0.99
0.99
0.99
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
8.16
8.18
8.20
8.22
8.24
8.26
8.28
8.30
8.32
8.34
8.36
8.38
8.40
8.42
8.44
8.46
8.48
8.50
8.52
8.54
8.56
8.58
8.60
8.62
8.64
8.66
8.68
8.70
8.72
8.74
8.76
8.78
8.80
8.82
8.84
8.86
8.88
8.90
8.92
8.94
8.96
8.98
9.00
9.02
9.04
9.06
9.08
9.10

JeiN,cs

21.19
21.65
21.34
21.53
20.66
20.51
20.44
20.79
20.34
20.53
20.27
20.39
20.17
19.39
18.85
18.75
17.97
17.81
17.84
17.46
17.38
17.30
17.33
17.65
18.08
17.89
17.93
18.16
17.86
17.68
16.77
15.96
15.14
14.49
13.92
13.64
13.27
13.07
10.62
13.04
12.82
12.94
13.27
13.34
14.04
14.39
14.19
14.18

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
9.12
9.14
9.16
9.18
9.20
9.22
9.24
9.26
9.28
9.30
9.32
9.34
9.36
9.38
9.40
9.42
9.44
9.46
9.48
9.50
9.52
9.54
9.56
9.58
9.60
9.62
9.64
9.66
9.68
9.70
9.72
9.74
9.76
9.78
9.80
9.82
9.84
9.86
9.88
9.90
9.92
9.94
9.96
9.98

10.00

10.02

10.04

10.06

JeiN,cs

14.31
14.90
15.25
15.91
17.20
18.55
18.60
18.28
17.41
16.39
15.52
14.89
14.43
13.88
13.52
13.41
13.27
13.36
13.50
13.28
13.06
13.07
13.21
13.48
13.36
13.12
12.49
11.62
11.16
10.96
10.87
10.45
10.21
9.82
9.45
9.20
8.88
8.58
8.52
8.39
8.41
9.29
9.00
8.72
8.84
9.17
9.56
9.96

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
10.08
10.10
10.12
10.14
10.16
10.18
10.20
10.22
10.24
10.26
10.28
10.30
10.32
10.34
10.36
10.38
10.40
10.42
10.44
10.46
10.48
10.50
10.52
10.54
10.56
10.58
10.60
10.62
10.64
10.66
10.68
10.70
10.72
10.74
10.76
10.78
10.80
10.82
10.84
10.86
10.88
10.90
10.92
10.94
10.96
10.98
11.00
11.02

JeiN,cs

10.18
10.14
10.37
10.19
10.40
11.10
12.07
14.32
14.69
15.38
15.34
15.25
15.29
15.38
15.24
15.28
15.57
15.68
15.90
15.77
16.32
16.29
15.83
15.37
15.03
14.90
14.89
15.12
15.46
15.61
15.73
15.64
14.76
13.80
13.13
13.01
12.31
11.78
11.10
10.67
10.92
11.16
11.17
12.86
12.58
12.08
11.42
10.93

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

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

CLiq v.2.2.0.28 - CPT Liquefaction Assessment Software - Report created on: 15/12/2021, 12:19:37
Project file: O:\Riferimenti2021\Rif.1164_21-Nonatola, La Grande, via Guercinesca Ovest Piano Partcolareggiato\geofe\LIQ.clq

62



This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
11.04
11.06
11.08
11.10
11.12
11.14
11.16
11.18
11.20
11.22
11.24
11.26
11.28
11.30
11.32
11.34
11.36
11.38
11.40
11.42
11.44
11.46
11.48
11.50
11.52
11.54
11.56
11.58
11.60
11.62
11.64
11.66
11.68
11.70
11.72
11.74
11.76
11.78
11.80
11.82
11.84
11.86
11.88
11.90
11.92
11.94
11.96
11.98

JeiN,cs

10.75
10.76
10.52
10.24
10.07
10.52
11.50
12.24
11.82
11.19
10.80
11.41
12.61
11.90
10.91
10.95
11.28
10.82
10.19
10.40
11.33
12.02
12.13
11.91
12.50
13.94
14.58
16.10
14.97
13.65
13.76
12.99
12.79
12.43
12.09
12.62
12.66
12.94
12.50
12.15
12.15
12.09
12.22
12.50
15.24
15.01
14.44
13.82

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
12.00
12.02
12.04
12.06
12.08
12.10
12.12
12.14
12.16
12.18
12.20
12.22
12.24
12.26
12.28
12.30
12.32
12.34
12.36
12.38
12.40
12.42
12.44
12.46
12.48
12.50
12.52
12.54
12.56
12.58
12.60
12.62
12.64
12.66
12.68
12.70
12.72
12.74
12.76
12.78
12.80
12.82
12.84
12.86
12.88
12.90
12.92
12.94

JeiN,cs

13.64
13.82
13.62
13.56
13.43
13.23
12.91
13.06
13.45
13.80
14.24
15.08
15.30
15.47
14.96
14.37
14.31
14.14
13.84
13.76
14.07
14.17
14.38
14.51
14.84
15.50
15.32
15.05
15.04
15.14
15.29
15.22
15.25
15.37
15.29
15.84
16.17
16.36
16.42
16.35
16.15
16.43
16.55
16.35
16.26
16.29
15.56
15.14

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
12.96
12.98
13.00
13.02
13.04
13.06
13.08
13.10
13.12
13.14
13.16
13.18
13.20
13.22
13.24
13.26
13.28
13.30
13.32
13.34
13.36
13.38
13.40
13.42
13.44
13.46
13.48
13.50
13.52
13.54
13.56
13.58
13.60
13.62
13.64
13.66
13.68
13.70
13.72
13.74
13.76
13.78
13.80
13.82
13.84
13.86
13.88
13.90

JeiN,cs

14.90
14.82
14.64
14.65
14.68
14.44
14.17
13.81
13.44
12.93
12.91
13.32
13.83
14.83
15.30
15.49
15.27
14.78
14.45
13.85
13.27
12.34
12.12
12.10
11.89
12.24
12.56
12.84
12.96
12.74
12.22
11.55
11.06
10.66
10.32
10.59
10.47
9.75

9.55

9.88

9.76

9.84

9.97

10.19
10.32
10.43
11.12
11.32

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
13.92
13.94
13.96
13.98
14.00
14.02
14.04
14.06
14.08
14.10
14.12
14.14
14.16
14.18
14.20
14.22
14.24
14.26
14.28
14.30
14.32
14.34;
14.36
14.38
14.40
14.42
14.44
14.46
14.48
14.50
14.52
14.54
14.56
14.58
14.60
14.62
14.64
14.66
14.68
14.70
14.72
14.74
14.76
14.78
14.80
14.82
14.84
14.86

JeiN,cs

12.13
12.56
14.67
14.64
13.93
13.24
13.05
13.35
13.98
14.23
14.53
14.23
14.42
14.18
13.67
13.66
13.24
12.76
12.21
11.55
11.59
11.68
11.80
12.29
12.75
14.10
14.47
15.10
15.11
15.37
15.18
14.95
14.89
14.80
14.72
14.63
14.36
14.24
14.28
14.81
15.18
15.93
16.68
16.92
16.46
15.90
15.80
15.61

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

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

CLiq v.2.2.0.28 - CPT Liquefaction Assessment Software - Report created on: 15/12/2021, 12:19:37
Project file: O:\Riferimenti2021\Rif.1164_21-Nonatola, La Grande, via Guercinesca Ovest Piano Partcolareggiato\geofe\LIQ.clq

66



This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
14.88
14.90
14.92
14.94
14.96
14.98
15.00
15.02
15.04
15.06
15.08
15.10
15.12
15.14
15.16
15.18
15.20
15.22
15.24
15.26
15.28
15.30
15.32
15.34
15.36
15.38
15.40
15.42
15.44
15.46
15.48
15.50
15.52
15.54
15.56
15.58
15.60
15.62
15.64
15.66
15.68
15.70
15.72
15.74
15.76
15.78
15.80
15.82

JeiN,cs

15.14
14.55
14.22
14.04
13.64
14.66
14.47
14.62
14.56
14.79
13.52
12.43
11.76
11.23
10.54
9.90
9.47
9.19
9.17
8.91
9.33
9.45
9.76
9.84
9.63
9.44
9.17
9.12
9.28
9.49
9.78
9.91
10.00
9.66
9.41
9.22
9.05
8.97
8.90
8.94
8.84
8.67
8.46
8.19
8.10
8.07
8.26
8.61

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
15.84
15.86
15.88
15.90
15.92
15.94
15.96
15.98
16.00
16.02
16.04
16.06
16.08
16.10
16.12
16.14
16.16
16.18
16.20
16.22
16.24
16.26
16.28
16.30
16.32
16.34
16.36
16.38
16.40
16.42
16.44
16.46
16.48
16.50
16.52
16.54
16.56
16.58
16.60
16.62
16.64
16.66
16.68
16.70
16.72
16.74
16.76
16.78

JeiN,cs

8.86

8.92

9.15

9.29

9.76

10.18
10.54
13.05
11.65
10.93
10.14
9.66

9.36

9.16

9.13

8.97

9.20

9.28

9.45

10.04
10.58
10.92
11.00
11.45
11.85
12.39
13.02
12.32
11.75
11.41
11.22
11.76
12.17
12.59
12.36
11.97
11.90
11.63
11.94
13.02
13.60
14.66
14.87
15.13
13.90
11.88
11.20
11.23

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
16.80
16.82
16.84
16.86
16.88
16.90
16.92
16.94
16.96
16.98
17.00
17.02
17.04
17.06
17.08
17.10
17.12
17.14
17.16
17.18
17.20
17.22
17.24
17.26
17.28
17.30
17.32
17.34
17.36
17.38
17.40
17.42
17.44
17.46
17.48
17.50
17.52
17.54
17.56
17.58
17.60
17.62
17.64
17.66
17.68
17.70
17.72
17.74

JeiN,cs

12.37
13.60
13.11
13.02
13.25
13.25
12.57
12.34
16.03
14.90
13.90
12.75
12.15
12.15
11.90
11.91
12.35
12.44
13.15
13.60
14.39
15.02
15.20
13.88
12.48
12.00
11.48
11.45
11.54
11.50
11.52
11.40
11.69
12.39
12.88
13.18
14.22
14.96
15.20
14.21
13.19
13.04
13.73
14.46
14.39
13.70
13.21
13.05

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
17.76
17.78
17.80
17.82
17.84
17.86
17.88
17.90
17.92
17.94
17.96
17.98
18.00
18.02
18.04
18.06
18.08
18.10
18.12
18.14
18.16
18.18
18.20
18.22
18.24
18.26
18.28
18.30
18.32
18.34
18.36
18.38
18.40
18.42
18.44
18.46
18.48
18.50
18.52
18.54
18.56
18.58
18.60
18.62
18.64
18.66
18.68
18.70

JeiN,cs

12.60
12.05
11.55
11.32
10.85
10.92
11.04
10.75
10.75
10.61
10.44
13.25
1241
11.95
11.24
10.58
10.25
9.95

10.27
10.42
10.28
10.17
10.21
10.51
10.37
9.77

9.36

9.14

9.22

9.27

9.21

9.53

10.34
10.78
11.03
10.97
10.81
10.88
11.32
11.74
12.04
12.82
14.55
15.81
16.00
17.23
17.33
17.09

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
18.72
18.74
18.76
18.78
18.80
18.82
18.84
18.86
18.88
18.90
18.92
18.94
18.96
18.98
19.00
19.02
19.04
19.06
19.08
19.10
19.12
1193114,
19.16
19.18
19.20
19.22
19.24
19.26
19.28
19.30
19.32
19.34
19.36
19.38
19.40
19.42
19.44
19.46
19.48
19.50
19.52
19.54
19.56
19.58
19.60
19.62
19.64
19.66

JeiN,cs

15.51
13.48
12.15
10.81
9.39
9.98
11.23
11.29
10.91
10.74
10.96
10.76
10.01
12.24
10.41
9.48
8.71
8.40
10.12
12.36
13.87
14.39
15.72
19.56
81.20
81.15
21.02
17.57
15.54
13.83
13.94
12.63
10.75
9.42
8.52
8.61
9.21
9.84
10.05
9.42
8.87
9.19
11.96
13.27
11.62
9.63
8.72
8.74

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.48
0.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
0.67
0.67
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Fa

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.91
0.91
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.48
0.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.96
0.96
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

CLiq v.2.2.0.28 - CPT Liquefaction Assessment Software - Report created on: 15/12/2021, 12:19:37
Project file: O:\Riferimenti2021\Rif.1164_21-Nonatola, La Grande, via Guercinesca Ovest Piano Partcolareggiato\geofe\LIQ.clq

71



This software is licensed to: Geo Group SRL

CPT name: CPTU 4

:: Estimation of post-earthquake lateral Displacements :: (continued)

Depth
(m)
19.68
19.70
19.72
19.74
19.76
19.78
19.80
19.82
19.84
19.86
19.88
19.90
19.92
19.94
19.96
19.98
20.00

JeiN,cs

9.13
9.58
9.92
10.20
10.17
9.73
9.35
8.92
8.52
8.58
8.72
9.04
9.33
9.54
8.38
12.46
1325

Abbreviations
Depth of test point

Depth:
QciN,cs-
Gammaiim:
FS:

Fa:
Gammamax:
Lat. disp.:

Adjusted and corrected cone resistance due to fines

Gammaiim
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total estimated displacement: 51.19

Limiting shear strain
Calculated factor of safety against liquefaction

FS

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00

Maximum cyclic shear strain
Lateral displacement

Fa

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

Gammamax
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

LDI

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

CLiq v.2.2.0.28 - CPT Liquefaction Assessment Software - Report created on: 15/12/2021, 12:19:37
Project file: O:\Riferimenti2021\Rif.1164_21-Nonatola, La Grande, via Guercinesca Ovest Piano Partcolareggiato\geofe\LIQ.clq

72



