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1 INTRODUZIONE 

Oggetto della presente relazione sono le problematiche progettuali, il dimensionamento e la 
verifica degli interventi necessari all’esecuzione del deposito dello smarino proveniente dallo scavo 
della galleria di Bema, nell’ambito del progetto di “Completamento dei lavori concernenti la frana 
di Bema sul Torrente Bitto, realizzazione ed adeguamento del collegamento viario col fondovalle”. 

Le opere in oggetto ricadono entro i limiti comunali di Bema, in provincia di Sondrio. Il deposito 
sarà realizzato nei pressi dell’imbocco Sud della galleria. 

A causa della ridotta disponibilità di spazio nelle aree adibite al deposito e a fronte degli elevati 
volumi da abbancare, i rilevati strutturali di contenimento dello smarino verranno realizzati con la 
tecnica delle terre rinforzate. Questa soluzione permette di raggiungere pendenze degli argini più 
elevate (5v:1h) di quanto non sarebbe possibile con delle scarpate naturali, massimizzando in 
questo modo la capacità del deposito. 

Nello specifico, in questo documento vengono descritte e verificate le opere necessarie alla 
realizzazione del deposito, con particolare riferimento alla sua stabilità globale, alle verifiche 
geotecniche e strutturali degli argini e delle geogriglie impiegate per la loro realizzazione. Vengono 
inoltre descritte le modalità di posa in opera dei materiali e le macrofasi esecutive previste. 
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2 DOCUMENTI DI RIFERIMENTO 

 

2.1 Normativa e raccomandazioni 

[1] D.M. 17 Gennaio 2018. “Aggiornamento delle «Norme tecniche per le costruzioni»” (G.U. 
n. 42 del 20 Febbraio 2018). 

[2] Circolare 21 Gennaio 2019, n. 7 “Istruzioni per l’applicazione dell’aggiornamento delle norme 
tecniche per le costruzioni di cui al D.M. 17 Gennaio 2018”. 

 

2.2 Bibliografia 

[3] Slide2 Modeler-2D Limit Equilibrium-Analysis for slopes - v.9.024 (64 bit) – Rocscience Inc., 
(Agosto 2022) 
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3 DESCRIZIONE DELL’OPERA E FASI ESECUTIVE 

3.1 Generale 

Il deposito è progettato per un volume di smarino pari a ca. 66700mc ed è situato nei pressi 
dell’imbocco Sud, ai piedi dell’area della Frana di Bema, immediatamente a monte della strada 
esistente (Figura 3-1 e Figura 3-2). 

Come anticipato, gli argini del deposito dello smarino vengono realizzati con la tecnica delle tramite 
terre rinforzate, descritte più nel dettaglio al paragrafo successivo. 

Nella sezione di maggiore altezza saranno realizzate 5 banche, di altezza variabile tra i 3m e i 6m. Il 
piano di posa viene realizzato tramite una riprofilatura a gradoni del terreno esistente, 
adeguatamente compattato per ridurre i cedimenti dell’opera. 

È inoltre prevista la tombinatura dell’impluvio naturale esistente, al fine isolare il materiale 
abbancato dalle acque di ruscellamento provenienti dal pendio sovrastante. 

 

 

 

Figura 3-1 – fotografia dell’area di installazione della barriera  
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Figura 3-2 – fotografia dell’area di installazione della barriera  

 

Figura 3-3 – Vista in pianta del deposito dello smarino  
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3.2 Terre rinforzate 

I rilevati strutturali del deposito saranno realizzati con terre rinforzate, ottenute mediante 
geogriglie disposte con passo verticale pari a 0.6m. In particolare, si prevede di utilizzare delle 
geogriglie da posare nel corpo del rilevato (del tipo a nastro ad alta resistenza) caratterizzate da 
resistenza a trazione nominale compresa tra 200÷100kN/m, decrescente nelle banche superiori in 
funzione della minore sollecitazione. In corrispondenza del fronte dello scavo è previsto un risvolto 
delle geogriglie, di lunghezza pari a: 

- 4m per i primi due ordini di banche, a partire dal piano di posa (banche 4 e 5); 

- 3.5m per il terzo ordine di banche; 

- 3m per gli ultimi due ordini di banche a partire dal piano di posa (banche 1 e 2). 

Ciascun livello è completato in sommità da una canaletta per il recapito a un pozzetto collettore 
delle acque meteoriche superficiali. Tale aspetto risulta di cruciale importanza, data la suscettibilità 
di questo genere di opere all’azione dell’acqua. 

 

Figura 3-4 – Sezione tipologia di massima altezza  
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3.3 Interferenze e vincoli 

L’opera è delimitata al piede dalla strada esistente, che rimarrà in servizio durante l’esecuzione dei 
lavori. A valle della strada scorre il torrente Bitto. 
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4 CONDIZIONI GEOTECNICHE E SISMICHE 

4.1 Caratterizzazione geotecnica 

In Tabella 4-1 si riportano i parametri geotecnici (valori caratteristici) dei terreni considerati nelle 
analisi di stabilità delle terre rinforzate. 

 

Unità 
SAT 

(kN/m3) 
c'k (kPa) 'k 

Materiale abbancato 19 0 38 

Rilevato strutturale  19 0 38 

Terreno antropico - rilevato stradale 
esistente 

19 5 35 

Pendio naturale 26 100-500 45 

Deposito di frana 18 5 40 

Deposito alluvionale 19 5 38 

Tabella 4-1 – Valori caratteristici dei parametri geotecnici utilizzati nelle analisi  

Con “rilevato strutturale” si intende quella parte di deposito interessata dalla presenza delle 
geogriglie, che costituisce quindi il corpo di terra rinforzata che fa da argine al deposito stesso. 

 

4.2 Specifiche per i terreni di riempimento 

4.2.1 Rilevati strutturali 

Il materiale utilizzato per il riempimento degli argini del deposito, definito come “rilevato 
strutturale”, sarà costituito dallo smarino proveniente dallo scavo della galleria. Tale materiale 
dovrà essere frantumato in modo da restituire un terreno appartenente ai seguenti gruppi della 
UNI-10006: 

A1-a, A1-b, A3, A2-4, A2-5 

con esclusione di pezzature superiori a 150mm. Il materiale con dimensioni superiori a 100mm è 
ammesso con percentuale inferiore al 15% del totale. 

Il materiale dovrà arrivare al punto di posa in opera già frantumato e vagliato. Qualsiasi operazione 
di frantumazione delle pezzature superiori ai limiti sopra descritti andrà eseguita al di fuori dell’area 
del deposito, per evitare il danneggiamento (punzonamento) delle geogriglie eventualmente già 
poste in opera 

Il materiale dovrà essere posto in opera in strati di spessore non superiore a 30cm, e costipato 
tramite rullo vibrante fino al raggiungimento di una compattazione pari al 95% della prova Proctor 
Modificata. 

Dovranno essere predisposte prove periodiche durante i lavori per certificare il raggiungimento 
delle densità richiesta e per il rispetto dei fusi granulometrici di cui sopra. 

Per ulteriori disposizioni tecniche si rimanda al Capitolato Tecnico di Appalto 
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4.2.2 Materiale di riempimento 

Il materiale di riempimento, abbancato a tergo degli argini, dovrà avere caratteristiche a quanto al 
punto precedente, fatta salva la possibilità di utilizzo di blocchi di dimensioni anche superiori ai 
150mm. 

In ogni caso dovrà essere garantita una compattazione tale da esprimere un modulo alla prova su 
piastra pari a 20MPa. 

4.3 Regime idraulico 

Si è considerato un livello di falda affiorante ai piedi del pendio, a ca. 15÷20m dal piano di posa 
degli argini. In virtù dell’impermeabilizzazione presente a tergo del deposito, si è considerato nei 
calcoli che la falda rimanga esterna al corpo stesso del deposito dello smarino e del materiale 
abbancato. 

4.4 Caratteristiche del sito e definizione dell’azione sismica 

Per il deposito dello smarino si definisce una vita nominale VN pari a 50 anni e una classe d’uso III a 
cui corrisponde il coefficiente Cu pari a 1.5 (§ 2.4.2, NTC-2018, Rif. [1]). Di conseguenza il periodo di 

riferimento per la definizione dell’azione sismica risulta pari a VR = VN  Cu = 75. 

Con riferimento alla probabilità di superamento dell’azione sismica, PVR, attribuita allo stato limite 
ultimo di salvaguardia della vita (SLV), nel periodo VR dell’opera in progetto, si determina il periodo 
di ritorno TR del sisma di progetto. Sulla base delle coordinate geografiche del sito e del tempo di 
ritorno del sisma di progetto, TR, si ricavano i parametri che caratterizzano il sisma di progetto 
relativo al sito di riferimento, rigido ed orizzontale (Tabella 1 dell’allegato B del D.M. 14/01/2008): 

- ag: accelerazione orizzontale massima 

- F0: valore massimo del fattore di amplificazione dello spettro in accelerazione 
orizzontale 

- T*C: periodo di inizio del tratto a velocità costante dello spettro in accelerazione 
orizzontale. 

Il periodo di ritorno si determina con l’espressione: 

𝑇𝑅 = −
𝑉𝑅

ln(1 − 𝑃𝑉𝑅
)
 

Per tenere conto dei fattori locali del sito, l’accelerazione orizzontale massima attesa al sito è 
valutata con la relazione (§7, NTC-2018): 

𝑎𝑚𝑎𝑥 = 𝑆𝑆 ∙ 𝑆𝑇 ∙ 𝑎𝑔 

dove: 

ag è l’accelerazione orizzontale massima attesa su sito di riferimento rigido. 

SS è il fattore di amplificazione stratigrafica del terreno, funzione della categoria del 
sottosuolo di fondazione e dei parametri sismici F0 e ag/g (Tabella 3.2.IV delle NTC-2018); 

ST è il fattore di amplificazione che tiene conto delle condizioni topografiche, il cui 
valore dipende dalla categoria topografica e dall’ubicazione dell’opera (Tabella 3.2.V delle 
NTC-2018). 

La categoria di sottosuolo è stata valutata sulla base dei risultati della caratterizzazione geotecnica, 
in particolare sulla base della velocità delle onde di taglio ponderata sui primi 30 metri di 
profondità. Sulla base degli andamenti delle suddette grandezze con la profondità, si individua 
come categoria di sottosuolo la classe sismica “B”. 
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In base alla conformazione locale del pendio si è scelta una categoria topografica T2. 

I valori delle grandezze necessarie per la definizione dell’azione sismica sono riassunti in 
Tabella 4-2. 

 

Accelerazione Sismica di progetto – Deposito smarino 

Coord. geografiche Lat. 46.1131         Long. 9.5614 

TR (yrs) 712 

ag/g (-) 0.055 

F0 (-) 2.758 

Categoria sottosuolo B 

SS (-) 1.2 

Categoria topografica T2 

ST (-) 1.2 

amax/g (-) 0.079 

Tabella 4-2 – Parametri per la definizione dell’accelerazione sismica – Imbocco Nord 

 



 

COMPLETAMENTO DEI LAVORI CONCERNENTI LA FRANA DI BEMA SUL TORRENTE 
BITTO, REALIZZAZIONE E ADEGUAMENTO DEL COLLEGAMENTO COL FONDOVALLE 

DEPOSITO DELLO SMARINO - RELAZIONE DI CALCOLO 
GEOTECNICA E STRUTTURALE 

Data 30.05.2023 

Rev. 02 Pag.13/37 

 

 

 

5 CARATTERISTICHE DEI RINFORZI 

Nel corpo della terra rinforzata saranno poste ogni 60 cm di altezza delle geogriglie in poliestere ad 
alta tenacità con guaina protettiva di rivestimento di polietilene. Le geogriglie hanno lunghezza 
variabile tra i 6 e i 18m (oltre il tratto frontale e il risvolto) e valori nominali di resistenza a trazione 
pari a 200kN/m, 150kN/m e 100kN/m.  

Per le sezioni a 4 e 5 banche (sezioni 2÷11) è previsto l’utilizzo di geogriglie con resistenza a 
trazione nominale pari a 200kN/m per la base dei rilevati, pari a 150kN/m per la parte centrale degli 
stessi e pari a 100kN/m per due banche superiori. Per le sezioni a 3 banche (sezioni 11÷14) sono 
previste geogriglie con resistenza a trazione nominale di 150kN/m per la base dei rilevati e 
100kN/m per le ultime due banche superiori.  

Nella seguente figura si riporta lo schema di utilizzo delle geogriglie a diversa resistenza.  

 

 

Figura  5-1 – Schema di realizzazione dell’opera 
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6 APPROCCIO NORMATIVO: NTC-2018 

Di seguito vengono presentati gli approcci progettuali adottati, in accordo alle disposizioni delle 
NTC-2018 (Rif. [1]-[2]). 

 

6.1 Verifiche in condizioni statiche 

Le verifiche di stabilità globale per le opere di materiali sciolte vengono eseguite in accordo al § 6.8 
delle NTC-2018, adottando i coefficienti della combinazione: 

A2+M2+R2. 

Il coefficiente di sicurezza nei confronti dei diversi cinematismi analizzati deve essere valutato 
utilizzando i parametri di resistenza caratteristici opportunamente ridotti attraverso i coefficienti 
parziali sulle azioni (Tab. 6.2.I) e sui parametri geotecnici (Tab. 6.2.II): 

 

 
 

In accordo alla Tab. 6.8.I delle NTC-2018, il coefficiente R sulle resistenze da applicare è pari a: 

 stabilità globale: R = 1.1 

 
 

Le verifiche geotecniche della fondazione dell’opera vengono eseguite in accordo al §6.4.2delle 
NTC-2018, adottando i coefficienti della combinazione: 

A1+M1+R3 

e utilizzando i coefficienti parziali della Tab. 6.4.I: 

 capacità portante: R = 2.3;  
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 scorrimento: R = 1.1; 

 

6.2 Verifiche in condizioni sismiche 

Le verifiche in condizioni sismiche sono state condotte con riferimento allo stato limite ultimo di 
salvaguardia della vita (SLV), in accordo a quanto previsto dal § 7.11.5 delle NTC-2018. 

Nelle verifiche di sicurezza si deve controllare che la resistenza del sistema sia maggiore delle 
azioni: 

𝐸𝑑 ≤ 𝑅𝑑 

ponendo pari all’unità i coefficienti sulle azioni e sui parametri geotecnici e impiegando le 
resistenze di progetto calcolate con i seguenti coefficienti parziali: 

 

 R = 1.2 coefficiente parziale sulle resistenze per rilevati, 

 

I coefficienti sismici kh e kv da adottare sono ricavati con le equazioni 7.11.3 e 7.11.4 delle NTC-
2018, riportate di seguito: 

𝑘ℎ = 𝛽𝑠 ∙ (
𝑎𝑚𝑎𝑥

𝑔
) 

𝑘𝑣 = ±0.5 ∙ 𝑘ℎ 

dove: 

 s = 0.38 coefficiente di riduzione dell’accelerazione massima attesa al sito per verifiche 
allo stato limite ultimo SLV di rilevati, in accordo al §7.11.4 delle NTC-2018; 

 amax: definita al Par. 4.4. 

L’azione sismica considerata è quindi la seguente: 

𝑘ℎ = 𝛽𝑠 ∙ (
𝑎𝑚𝑎𝑥

𝑔
) = 0.38 ∙ 0.079 = 0.030 

𝑘𝑣 = ±0.5 ∙ 𝑘ℎ = ±0.015 

Le verifiche geotecniche del comportamento dell’opera come muro di sostegno nelle condizioni 
sismiche vengono eseguite in accordo al §7.11.III delle NTC-2018, adottando i coefficienti della 
combinazione: 

A1+M1+R3 

e utilizzando i coefficienti parziali della Tab. 7.11.II: 

 capacità portante: R = 2.3; 

 scorrimento: R = 1.1; 
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7 METODOLOGIA DI CALCOLO 

7.1 Verifiche eseguite 

Sono state effettuate le seguenti verifiche: 

- verifica di stabilità globale; 

- verifica di stabilità interna; 

- verifica dell’opera come muro di sostegno (capacità portante e scorrimento). 

 

I calcoli sono stati eseguiti con il software Slide2 Modeler di cui al (Rif. [3]) e con fogli di calcolo 
specifici. Le verifiche sono brevemente descritte nei seguenti paragrafi. 

7.2 Analisi di stabilità globale all’equilibrio limite 

Le verifiche di stabilità globale presentate nel successivo capitolo sono state effettuate attraverso 
l’utilizzo del software Slide 2 (Rif. [3]). Il software utilizzato opera secondo i metodi classici 
dell'equilibrio limite che effettua la ricerca automatica delle superfici di rottura e consente la 
valutazione del coefficiente di sicurezza minimo di un versante in condizioni statiche e in condizioni 
sismiche attraverso una verifica pseudostatica. 

Il livello di sicurezza è espresso, in generale, come rapporto tra la resistenza al taglio disponibile Ƭ𝑓, 

presa con il suo valore caratteristico, e sforzo di taglio mobilitato Ƭ lungo la superficie di 
scorrimento effettiva o potenziale (NTC18), valutata secondo il criterio di rottura di Coulomb. 
Quindi il fattore di sicurezza Fs è espresso da: 

𝐹𝑆 = 
Ƭ𝑓

Ƭ
 

I metodi di calcolo implementati nel programma operano suddividendo il volume di terreno 
potenzialmente instabile in conci elementari a lati verticali e paralleli e determinando la superficie 
di scivolamento a cui è associato il minimo fattore di sicurezza. Tra i diversi metodi di calcolo 
presenti in letteratura e implementati nel software di calcolo, si sono adottati per il caso in esame 
Bishop semplificato, GLE/Morgenstern-Price. 

Il software Slide2 permette inoltre di scegliere la forma della superficie di scivolamento (circolare e 
non) e il metodo di ricerca della stessa. In questo caso si è adottata una forma non circolare e il 
metodo denominato “path search”.  

Al fine di escludere i meccanismi di instabilità superficiali è stato imposto un valore minimo di 
profondità della superficie di rottura pari a 1m. 

In accordo a quanto stabilito al §2.6.1 della NTC18, la verifica della condizione 𝐸𝑑 ≤  𝑅𝑑 deve 
essere effettuata impiegando diverse combinazioni di gruppi di coefficienti parziali, rispettivamente 
definiti per le azioni, per i parametri geotecnici e per le resistenze. 

La verifica di stabilità globale deve essere effettuata secondo la Combinazione 2 (A2+M2+R2) 
dell’Approccio 1 tenendo conto dei coefficienti parziali riportati nelle Tabelle 6.2.I e 6.2.II (NTC18) 
per le azioni e i parametri geotecnici, e nella Tab. 6.8.I (NTC18) per le resistenze globali. 

 

I fattori per azioni e parametri indicati nelle precedenti tabelle sono stati inseriti direttamente nel 
programma di calcolo. Pertanto, il fattore minimo di sicurezza da considerare nelle analisi in 
condizioni SLU è pari a FS= 1.1  
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Per la condizione sismica, invece, sono stati adottati coefficienti parziali unitari per azioni e 
parametri dei materiali; il fattore di sicurezza minimo ricavato dalle analisi deve risultare pari a: Fs = 
1.2 

7.3 Analisi di stabilità interna 

La stabilità interna della zona di terra rinforzata dipende da due fattori principali: l'interazione 
terreno-rinforzo (rottura per sfilamento del rinforzo) e la resistenza a trazione a lungo termine del 
rinforzo. Per ogni livello di rinforzo, in corrispondenza di ogni potenziale superficie di scivolamento 
il software Slide 2 verifica la forza massima mobilizzabile considerando il valore minore tra la 
resistenza a sfilamento del telo, la rottura del telo e lo scivolamento del terreno sul telo stesso nella 
parte di bordo della terra rinforzata. A tal fine la resistenza ammissibile del rinforzo geosintetico è 
data dal valore nominale ridotto un fattore che tiene conto dei danni per installazione, effetti 
chimici/ambientali, effetti atmosferici e creep, generalmente compreso tra 1.5 e 1.6 (secondo le 
indicazioni del produttore).  

In sintesi, quindi, il fattore di sicurezza alla stabilità globale sconta di fatto anche la verifica interna 
della zona rinforzata.  

7.4 Verifica di capacità portante e scorrimento della fondazione 

In tale verifica l’opera in terra rinforzata viene considerata come un blocco monolitico, che sostiene 
le spinte del terreno che si trova a monte. Le verifiche effettuate sono quelle di capacità portante e 
scorrimento della fondazione del rilevato strutturale.  

Le modalità di calcolo delle azioni agenti in fondazione sono riportate nel successivo paragrafo 8.2 a 
cui si rimanda.  

Il calcolo della capacità portante limite viene valutata con riferimento alla dimensione efficace della 
fondazione definita come B’ = B – 2×eB, con eB pari al rapporto tra il momento agente e azione 
assiale.  

La verifica viene effettuata utilizzando la formula di Brinch-Hansen: 

qD = (½ B’ ϒ’ Ng sg dg ig + q’0 Nq sq dq iq + c’ Nc sc dc ic) / ϒR 

Dove: 

- q'0  =  pressione verticale efficace attorno alla base della fondazione; 

- B’  =  larghezza efficace della fondazione; 

- c’  =  coesione efficace del terreno di fondazione; 

- f’  =  angolo di resistenza a taglio (equivalente) del terreno di fondazione; 

- Ng(f’), Nq(f’), Nc(f’) = fattori di capacità portante definiti come: 

𝑁𝑞 = 𝑡𝑎𝑛2 (
𝜋

4
+

𝜑′

2
) 𝑒𝜋 𝑡𝑎𝑛 𝜑′ 

𝑁𝛾 = 2(𝑁𝑞 + 1) 𝑡𝑎𝑛 𝜑 ′ 

𝑁𝑐 = (𝑁𝑞 − 1) 𝑐𝑜𝑡 𝜑 ′ 

• ig , iq , ic (N, H, c’, f’, B’, L) = fattori correttivi che tengono conto dell’inclinazione del carico; 

𝑖𝛾 = [1 − 0.7
𝐻

𝑁 + 𝐵′ × 𝐿 × 𝑎
]

5

 

𝑖𝑞 = [1 − 0.5
𝐻

𝑁 + 𝐵′ × 𝐿 × 𝑎
]

5
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𝑖𝑐 = 𝑖𝑞 − [
1 − 𝑖𝑞

𝑁𝑐 × 𝑡𝑎𝑛 𝜑 ′
] 

• sg,  sq, sc (N, H, c’, f’, B’, L) = fattori di forma della fondazione; 

𝑠𝛾 = 1 − 0.4 ×
𝐵′

𝐿
× 𝑖𝛾 

𝑠𝑞 = 1 +
𝐵′

𝐿
× 𝑠𝑒𝑛𝜑′  ×   𝑖𝑞 

𝑠𝑐 = 𝑠𝑞 − [
1 − 𝑠𝑞

𝑁𝑐 × 𝑡𝑎𝑛 𝜑 ′
] 

• dg, dq , dc (f’, B’, D) =  fattori di profondità (del piano di posa) della fondazione; 

𝑑𝛾 = 1 

𝑑𝑞 = 1 + [2 𝑡𝑎𝑛 𝜑 ′  ×  (1 − 𝑠𝑒𝑛𝜑′)2 × 
𝐷

𝐵′
]  𝑝𝑒𝑟 

𝐷

𝐵′
< 1 

𝑑𝑞 = 1 + [2 𝑡𝑎𝑛 𝜑 ′  ×  (1 − 𝑠𝑒𝑛𝜑′)2 ×  𝑎𝑟𝑐𝑡𝑎𝑛 (
𝐷

𝐵′
)]  𝑝𝑒𝑟 

𝐷

𝐵′
> 1 

𝑑𝑐 = 𝑑𝑞 − [
1 − 𝑑𝑞

𝑁𝑐 × 𝑡𝑎𝑛 𝜑 ′
] 

Dove: 

- D = affondamento della fondazione rispetto al piano finito circostante; 

- H = forza orizzontale agente alla quota di imposta. 
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8 SEZIONI DI CALCOLO E RISULTATI 

I calcoli sono stati eseguiti con il software Slide2 Modeler della Rocscience (Rif. [3]) su tre sezioni di 
calcolo (sezione4, sezione 8 e sezione 12), rappresentative delle condizioni più severe per la 
struttura, come descritte nel seguito:  

 

1. Sezione n.4: il rilevato è realizzato su 5 banche; la sezione massimizza l’altezza del rilevato; 
per la morfologia del sito, il materiale abbancato a tergo ha una ridotta estensione in 
direzione orizzontale e limitata altezza oltre il colmo dell’argine (Figura 8-2). 

2. Sezione n.8: il rilevato è realizzato su 4 banche: l’altezza del rilevato strutturale è inferiore 
rispetto alla precedente, ma l’estensione in direzione orizzontale del materiale abbancato e 
l’altezza oltre il colmo dell’argine è maggiore (Figura 8-3).  

3. Sezione n.12 il rilevato è realizzato su 3 banche: l’altezza del rilevato strutturale è quindi 
minore rispetto alla precedente, con estensione in direzione orizzontale del materiale 
abbancato confrontabile con quella della sezione adiacente (Figura 8-4). 

 

Le caratteristiche geometriche e di resistenza delle geogriglie adottate per le sezioni di progetto 
sono riassunte in Tabella 8-1, Tabella 8-2, Tabella 8-3 

 

Sezioni 2 ÷ 6  

Banche Quota 

di 

base 

Quota 

colmo 

Larghezza 

rilevato 

strutturale 

H 

banca 

Inclinazione 

faccia 

frontale 

Lunghezza 

telo 

Spaziatura 

verticale 

geogriglie 

Lunghezza 

risvolto 

Resistenza 

geogriglia 

- m slm m slm m m - m m m kN/m 

1 432.04 435.04 6 3 (5v:1h) 6 0.60 3 100 

2 426.04 432.04 8 6 (5v:1h) 8 0.60 3 100 

3 420.04 426.04 10 6 (5v:1h) 10 0.60 3.5 150 

4 414.04 420.04 14÷15 6 (5v:1h) 14÷15 0.60 4.0 200 

5 410.04 414.04 14÷15 4 (5v:1h) 14÷15 0.60 4.0 200 

Tabella 8-1 – Sezione tipologica a 5 banche: caratteristiche geometriche dei rilevati strutturali 
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Sezioni 7 ÷ 10 

Banche Quota 

di base 

Quota 

colmo 

Larghezza 

rilevato 

strutturale 

H 

banca 

Inclinazione 

faccia 

frontale 

Lunghezza 

ancoraggio 

Spaziatura 

geogriglie 

Lunghezza 

risvolto 

Resistenza 

geogriglia 

- m slm m slm m m - m m m kN/m 

1 432.04 435.04 6 3 (5v:1h) 6 0.60 3 100 

2 426.04 432.04 8 6 (5v:1h) 8 0.60 3 100 

3 420.04 426.04 10 6 (5v:1h) 10 0.60 3.5 150 

4 414.54 420.04 18 5.5 (5v:1h) 18 0.60 4.0 200 

Tabella 8-2 – Sezione tipologica a 4 banche: caratteristiche geometriche dei rilevati strutturali 

Sezioni 11 ÷ 14 

Banche Quota 

di 

base 

Quota 

colmo 

Larghezza 

rilevato 

strutturale 

H 

banca 

Inclinazione 

faccia 

frontale 

Lunghezza 

ancoraggio 

Spaziatura 

geogriglie 

Lunghezza 

risvolto 

Resistenza 

geogriglia 

- m slm m slm m m - m m m kN/m 

1 432.04 435.04 6 3 (5v:1h) 6 0.60 3 100 

2 426.04 432.04 8 6 (5v:1h) 8 0.60 3 100 

3 422.04 426.04 11÷15 4 (5v:1h) 11÷15 0.60 3.5 150 

Tabella 8-3 – Sezione tipologica a 3 banche: caratteristiche geometriche dei rilevati strutturali 

Nella seguente figura è riportata la posizione in pianta delle sezioni considerate. 

 

Figura 8-1 – Sezione n.4 – Resistenze e lunghezza geogriglie 
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Figura 8-2 – Sezione n.4 – Resistenze e lunghezza geogriglie 
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Figura 8-3 – Sezione n.8 - Resistenze e lunghezza geogriglie 

 

Figura 8-4 – Sezione n.12 - Resistenze e lunghezza geogriglie  
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8.1 Verifica stabilità globale e stabilità locale 

Si riportano di seguito i risultati delle analisi eseguite per le tre sezioni di calcolo considerate. 

 

8.1.1 Sezione di calcolo n.4 

In Tabella  8-4 si riporta un riassunto dei fattori di sicurezza ottenuti, mentre in Figura 8-5 e in 
Figura 8-6 si riportano le viste delle superfici di rottura calcolate dal programma per ciascuna 
analisi. 

Le verifiche risultano tutte soddisfatte. 

SEZIONE n.4 - 5 banche - FATTORI DI SICUREZZA 

Tipologia analisi 
FS - STATICA FS - SISMICA 

Bishop Spencer GLE MEDIA Bishop Spencer GLE MEDIA 

Stabilità globale 1.204 1.346 1.357 1.302 1.373 1.544 1.571 1.496 

Tabella  8-4– Risultati Sezione n.4 – 5 banche 

 

Figura 8-5 – Sezione n.4 – Stabilità globale – Bishop – condizioni statiche 
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Figura 8-6 – Sezione n.4 – Stabilità globale – Bishop – condizioni sismiche 

8.1.2 Sezione di calcolo n.8 

In Tabella  8-5 si riporta un riassunto dei fattori di sicurezza ottenuti, mentre in Figura 8-7 e in 
Figura 8-8 si riportano le viste delle superfici di rottura calcolate dal programma per ciascuna 
analisi. 

Le verifiche risultano tutte soddisfatte. 

SEZIONE n.8 - 4 banche - FATTORI DI SICUREZZA 

Tipologia analisi 
FS - STATICA FS - SISMICA 

Bishop Spencer GLE MEDIA Bishop Spencer GLE MEDIA 

Stabilità globale 1.042 1.156 1.152 1.117 1.226 1.347 1.348 1.318 

Tabella  8-5– Risultati Sezione n.7 – 4 banche 
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Figura 8-7 – Sezione n.8– Stabilità globale – Bishop – condizioni statiche 

 

Figura 8-8 – Sezione n.8 – Stabilità globale – Bishop – condizioni sismiche 
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8.1.3 Sezione di calcolo n.12 

In Tabella  8-6 si riporta un riassunto dei fattori di sicurezza ottenuti, mentre da Figura 8-9 
Figura 8-10 si riportano le viste delle superfici di rottura calcolate dal programma per ciascuna 
analisi. 

Le verifiche risultano tutte soddisfatte. 

 

SEZIONE n.12 - 3 banche - FATTORI DI SICUREZZA 

Tipologia analisi 
FS - STATICA FS - SISMICA 

Bishop Spencer GLE MEDIA Bishop Spencer GLE MEDIA 

Stabilità globale 1.104 1.184 1.172 1.153 1.297 1.392 1.387 1.359 

Tabella  8-6– Risultati Sezione n.12 – 3 banche 

 

Figura 8-9 – Sezione n.12 – Stabilità globale – Bishop – condizioni statiche 
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Figura 8-10 – Sezione n.12 – Stabilità globale – Bishop – condizioni sismiche 
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8.2 Analisi delle forze agenti in fondazione 

Nel seguito del presente paragrafo si riportano le analisi effettuate per determinare le azioni agenti 
in fondazione utilizzate per le verifiche di capacità portante e scorrimento.  

Le forze verticali agenti alla base della struttura sono essenzialmente il peso proprio del volume 
rinforzato (NP) e la componente verticale della spinta del terreno abbancato presente a monte 
dell’opera (NV).  

La forza orizzontale agente in fondazione (T) corrisponde alla spinta del terreno abbancando a 
monte, è stata determinata come indicato nel seguito.  

- sono state considerate le sezioni di calcolo già analizzate ai fini della stabilità globale, 
annullando le resistenze del corpo rinforzato (determinate dal peso del materiale di 
riempimento e dalle resistenze delle geogriglie); 

- sono state studiate superfici di rottura piana, che si estendono dal piede di monte 
dell’opera con inclinazioni variabili, al fine di individuare quella che massimizza il carico 
instabilizzante sulla stessa; 

- sul fronte dell’opera in terra rinforzata si è distribuito un carico orizzontale uniforme, 
crescente da un valore iniziale di 5kPa fino a equilibrare le spinte di monte, ovvero 
Fs=1; 

- determinato il massimo valore del carico orizzontale agente, si è calcolato il 
corrispondente valore della forza verticale, assumendo che il vettore risultante di 
spinta sia parallelo al pendio. 

Le analisi descritte nei punti precedenti sono state ripetute per tutte le sezioni sia in condizioni 
statiche che sismiche, determinando quindi le spinte del terreno abbancato in entrambe le 
condizioni.  

Nella seguente tabella si riporta la sintesi dei risultati ottenuti dalle analisi effettuate:  

 
Tabella  8-7– Carico orizzontale equilibrante per FS=1 

 

Data la natura del rilevato in terra rinforzata e la sua deformabilità, al fine di valutare la massima 
pressione agente alla base considerando una distribuzione di pressione non uniforme (i.e. un valore 
di eccentricità del carico), si è considerato come punto di applicazione delle forze agenti in 
fondazione indicate in precedenza, il limite esterno del terzo medio. In tale condizione, infatti, la 
fondazione risulta sempre compressa, non essendo ammissibile, data la deformabilità del 
manufatto, considerare una rotazione della base che comporterebbe una pressione negativa (di 
trazione). Il valore di eccentricità considerato per le tre sezioni di verifica corrisponde a 1/6 della 
dimensione della base (B).  
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In accordo alla normativa di riferimento, i valori caratteristici delle azioni determinati dalle analisi 
descritte in precedenza, sono stati fattorizzati con i coefficienti parziali di normativa. Si precisa in tal 
senso che stante l’incertezza delle spinte esercitate dal terreno abbancato sul rilevato rinforzato, 
per queste azioni si è considerato il fattore parziale corrispondente a delle azioni variabili (ϒ = 1.5). 

Nelle seguenti tabelle sono indicate le azioni caratteristiche e di progetto considerate nelle 
verifiche in condizioni statiche (SLU) e sismiche (SLV).  

 

Tabella  8-8 - Azioni caratteristiche e di progetto per verifiche in condizioni statiche (SLU) 

 

Tabella  8-9 - Azioni caratteristiche e di progetto per verifiche in condizioni sismiche (SLV) 

 

Nelle seguenti figure si riportano le sezioni di calcolo considerate con la superficie di rottura che è 
risultata essere la più gravosa in termini di spinte sull’opera. Per ogni sezione si riportano inoltre i 
grafici della analisi di sensitività utilizzati per determinare il valore di carico instabilizzate 
corrispondente ad un fattore di sicurezza unitario. 
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Figura 8-11 – Sezione n.4 –Bishop – cuneo di rottura 56° – condizioni statiche 

 

Figura 8-12 – Sezione n.4 –Analisi di sensitività (condizioni statiche): Carico orizzontale Vs FS 
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Figura 8-13 – Sezione n.8 –Bishop – cuneo di rottura 57° – condizioni statiche 

 

Figura 8-14 – Sezione n.8 –Analisi di sensitività (condizioni statiche): Carico orizzontale Vs FS 
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Figura 8-15 – Sezione n.12 –Bishop – cuneo di rottura 57° – condizioni statiche 

 

Figura 8-16 – Sezione n.12 – Analisi di sensitività (condizioni statiche): Carico orizzontale Vs FS 
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Figura 8-17 – Sezione n.4 –Bishop – cuneo di rottura 54° – condizioni sismiche 

 

Figura 8-18 – Sezione n.4 –Analisi di sensitività (condizioni sismiche): Carico orizzontale Vs FS 
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Figura 8-19 – Sezione n.8 –Bishop – cuneo di rottura 55° – condizioni sismiche 

 

Figura 8-20 – Sezione n.8 –Analisi di sensitività (condizioni sismiche): Carico orizzontale Vs FS 
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Figura 8-21 – Sezione n.12 –Bishop – cuneo di rottura 55° – condizioni sismiche 

 

Figura 8-22 – Sezione n.12 – Analisi di sensitività (condizioni sismiche): Carico orizzontale Vs FS 
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8.3 Verifica di capacità portante 

 

Nella valutazione del carico limite ultimo per rottura a taglio del terreno, definito come capacità 
portante, deve valere la relazione: 

FS = Rd / Ed ≥ γR 

dove: 

- Ed = pressione verticale agente; 

- Rd = pressione verticale resistente, definita in base al metodo di Brinch-Hansen [1970]. 

Il metodo utilizzato è riportato nel Par.7.4.  

Il calcolo è eseguito mediante l’utilizzo di un foglio elettronico, i risultati sono sintetizzati nella 
seguente tabella: 

 

Tabella  8-10 – Sintesi di verifica di capacità portante 

In allegato si riportano i fogli di calcolo utilizzati. Tutte le verifiche risultano soddisfatte. 

 

8.4 Verifica allo scorrimento 

 

La verifica sul piano di posa ha lo scopo di stabilire la capacità della fondazione superficiale di 
resistere lungo il proprio piano di posa allo scorrimento, indotto dalle spinte orizzontali trasmesse 
alla fondazione dalla struttura. 

Deve valere la relazione: 

FS = Rd / Ed ≥ γR 

Dove: 

- Ed = forza orizzontale agente 

- Rd = forza orizzontale resistente definita dall’attrito della forza peso con il terreno di 
fondazione.  

Il calcolo è eseguito mediante l’utilizzo di un foglio elettronico. Nella seguente tabella si riporta la 
sintesi dei risultati: 
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Tabella  8-11 – Sintesi di verifica di scorrimento 

In allegato si riportano i fogli di calcolo utilizzati. Tutte le verifiche risultano soddisfatte. 
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9 ALLEGATI 

1- Allegato 1: output software di calcolo Slide 2 

2- Allegato 2: output verifiche di capacità portante 



Allegato1 – Output Slide 2 Modeler  
 



General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right
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Design Standard

Selected Type: Eurocode 7 (User Defined)

Name: A2+M2

Type Partial Factor

Permanent Actions: Unfavourable 1

Permanent Actions: Favourable 1

Variable Actions: Unfavourable 1

Variable Actions: Favourable 0

Effective cohesion 1.25

Coefficient of shearing resistance 1.25

Undrained strength 1.4

Weight density 1

Shear strength (other models) 1.25

Earth resistance 1

Tensile and plate strength 1

Shear strength 1

Compressive strength 1

Bond strength 1

Seismic Coefficient 1
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Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes
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Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None
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Surface Options

Surface Type: Non-Circular Path Search

Number of Surfaces: 5000

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Segment Length: Auto Defined

Minimum Elevation: Not Defined

Minimum Depth [m]: 2

Minimum Area: Not Defined

Minimum Weight: Not Defined

Upper Angle [deg]: Auto Defined

Lower Angle [deg]: Auto Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No

6/26

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 500

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1
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Support

GEOGRIGLIA150kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 150/5

Ultimate Tensile Strength 150 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 103.214 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 101.19 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No

GEOGRIGLIA100kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 100/5

Ultimate Tensile Strength 100 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 68.8091 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 67.46 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No
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GEOGRIGLIA 200 kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 200/5

Ultimate Tensile Strength 200 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 137.618 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 134.92 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No
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Global Minimums

Method: bishop simplified

FS 1.203910

Axis Location: -71568.900, 27652.888

Left Slip Surface Endpoint: -71634.156, 27616.658

Right Slip Surface Endpoint: -71579.070, 27578.945

Left Slope Intercept: -71634.156 27616.658

Right Slope Intercept: -71579.070 27579.877

Resisting Moment: 684550 kN-m

Driving Moment: 568606 kN-m

Passive Support Moment: 153124 kN-m

Maximum Single Support Force: 137.618 kN

Total Support Force: 2431.64 kN

Total Slice Area: 645.085 m2

Surface Horizontal Width: 55.086 m

Surface Average Height: 11.7105 m

Method: spencer

FS 1.345580

Axis Location: -71567.839, 27649.719

Left Slip Surface Endpoint: -71631.510, 27616.658

Right Slip Surface Endpoint: -71579.594, 27578.945

Left Slope Intercept: -71631.510 27616.658

Right Slope Intercept: -71579.594 27579.877

Resisting Moment: 616768 kN-m

Driving Moment: 458364 kN-m

Resisting Horizontal Force: 6883.02 kN

Driving Horizontal Force: 5115.26 kN

Passive Support Moment: 122843 kN-m

Passive Horizontal Support Force: 2054.81 kN

Maximum Single Support Force: 137.618 kN

Total Support Force: 2054.81 kN

Total Slice Area: 565.205 m2

Surface Horizontal Width: 51.9164 m

Surface Average Height: 10.8868 m

Method: gle/morgenstern-price
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FS 1.357410

Axis Location: -71568.276, 27651.737

Left Slip Surface Endpoint: -71632.956, 27616.658

Right Slip Surface Endpoint: -71579.022, 27578.945

Left Slope Intercept: -71632.956 27616.658

Right Slope Intercept: -71579.022 27579.877

Resisting Moment: 598209 kN-m

Driving Moment: 440698 kN-m

Resisting Horizontal Force: 6675.57 kN

Driving Horizontal Force: 4917.86 kN

Passive Support Moment: 123714 kN-m

Passive Horizontal Support Force: 1988.72 kN

Maximum Single Support Force: 137.618 kN

Total Support Force: 1988.72 kN

Total Slice Area: 529.157 m2

Surface Horizontal Width: 53.9345 m

Surface Average Height: 9.81112 m
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Global Minimum Coordinates

Method: bishop simplified

X Y

-71634.2 27616.7

-71630.5 27608.7

-71625 27598.5

-71619.2 27588.4

-71611.9 27579.3

-71601.4 27574.2

-71589.7 27574.3

-71579.1 27578.9

-71579.1 27579.9

Method: spencer

X Y

-71631.5 27616.7

-71630.3 27611.7

-71626.5 27600.7

-71621 27590.4

-71613.4 27581.6

-71602.6 27577.3

-71591 27576.4

-71579.6 27578.9

-71579.6 27579.9

Method: gle/morgenstern-price

X Y

-71633 27616.7

-71631.2 27611.9

-71626.6 27601.3

-71621.5 27590.8

-71612.8 27583

-71601.7 27579.5

-71590.4 27576.6

-71579 27578.9

-71579 27579.9
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Global Minimum Support Data

Method: bishop simplified

Number of Supports: 44

GEOGRIGLIA 200 kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71604.1,
27584.7

13.7469 12.1007 1.64621 12.1007 1.64621 137.618

-71604.2,
27585.3

14 12.4641 1.53593 12.4641 1.53593 137.618

-71604.3,
27585.9

14.2291 12.8274 1.40162 12.8274 1.40162 137.618

-71604.4,
27586.5

14.3153 13.1908 1.12444 13.1908 1.12444 137.618

-71604.5,
27587.1

14.4672 13.5542 0.913037 13.5542 0.913037 137.618

-71604.7,
27587.7

14.5365 13.9176 0.618953 13.9176 0.618953 137.618

-71604.8,
27588.3

14.5743 14.2809 0.293315 14.2809 0.293315 109.236

-71604.9,
27588.9

14.6369 14.54 0.0969417 14.54 0.0969417 35.1357

-71605,
27589.5

15.0103 14.768 0.242236 14.768 0.242236 85.3799

-71607.3,
27589.7

13.2095 12.584 0.625426 12.584 0.625426 137.618

-71607.4,
27590.3

13.6309 12.8118 0.81913 12.8118 0.81913 137.618

-71607.6,
27590.9

13.9301 13.0379 0.892202 13.0379 0.892202 137.618

-71607.7,
27591.5

14.2576 13.2682 0.989315 13.2682 0.989315 137.618

-71607.8,
27592.1

14.5838 13.4963 1.08752 13.4963 1.08752 137.618

-71607.9,
27592.7

14.7966 13.7244 1.07225 13.7244 1.07225 137.618

-71608,
27593.3

14.9597 13.9524 1.00723 13.9524 1.00723 137.618

-71608.2,
27593.9

15.1623 14.1805 0.981827 14.1805 0.981827 137.618

-71608.3,
27594.5

15.4894 14.4086 1.0808 14.4086 1.0808 137.618

-71608.4,
27595.1

15.8505 14.6366 1.21381 14.6366 1.21381 137.618

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

14/26

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



-71610.8,
27595.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71610.9,
27596.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71611,
27596.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.1,
27597.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.3,
27598.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.4,
27598.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.5,
27599.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.6,
27599.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.7,
27600.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.9,
27601.1

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71614.2,
27601.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.4,
27602.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.5,
27602.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.6,
27603.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.7,
27604.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.8,
27604.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71615,
27605.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.1,
27605.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.2,
27606.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.3,
27607.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71617.7,
27607.7

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.8,
27608.3

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.9,
27608.9

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.1,
27609.5

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.2,
27610.1

6 Not Effective Not Effective Not Effective Not Effective 0

Method: spencer
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Number of Supports: 44

GEOGRIGLIA 200 kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71604.1,
27584.7

13.7469 11.9498 1.79715 11.9498 1.79715 137.618

-71604.2,
27585.3

14 12.3517 1.64828 12.3517 1.64828 137.618

-71604.3,
27585.9

14.2291 12.7537 1.4754 12.7537 1.4754 137.618

-71604.4,
27586.5

14.3153 13.1556 1.15963 13.1556 1.15963 137.618

-71604.5,
27587.1

14.4672 13.5576 0.909642 13.5576 0.909642 137.618

-71604.7,
27587.7

14.5365 13.9595 0.576975 13.9595 0.576975 137.618

-71604.8,
27588.3

14.5743 14.3615 0.212754 14.3615 0.212754 79.2332

-71604.9,
27588.9

14.6369 Not Effective Not Effective Not Effective Not Effective 0

-71605,
27589.5

15.0103 Not Effective Not Effective Not Effective Not Effective 0

-71607.3,
27589.7

13.2095 13.0394 0.170067 13.0394 0.170067 59.3775

-71607.4,
27590.3

13.6309 13.4409 0.19006 13.4409 0.19006 65.2526

-71607.6,
27590.9

13.9301 13.6928 0.237311 13.6928 0.237311 80.217

-71607.7,
27591.5

14.2576 13.8985 0.359102 13.8985 0.359102 119.312

-71607.8,
27592.1

14.5838 14.1019 0.481935 14.1019 0.481935 137.618

-71607.9,
27592.7

14.7966 14.3053 0.491279 14.3053 0.491279 137.618

-71608,
27593.3

14.9597 14.5088 0.450887 14.5088 0.450887 137.618

-71608.2,
27593.9

15.1623 14.7122 0.450107 14.7122 0.450107 137.618

-71608.3,
27594.5

15.4894 14.9157 0.573705 14.9157 0.573705 137.618

-71608.4,
27595.1

15.8505 15.1191 0.731335 15.1191 0.731335 137.618

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71610.8,
27595.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71610.9,
27596.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71611,
27596.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.1,
27597.5

10 Not Effective Not Effective Not Effective Not Effective 0
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-71611.3,
27598.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.4,
27598.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.5,
27599.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.6,
27599.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.7,
27600.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.9,
27601.1

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71614.2,
27601.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.4,
27602.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.5,
27602.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.6,
27603.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.7,
27604.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.8,
27604.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71615,
27605.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.1,
27605.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.2,
27606.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.3,
27607.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71617.7,
27607.7

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.8,
27608.3

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.9,
27608.9

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.1,
27609.5

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.2,
27610.1

6 Not Effective Not Effective Not Effective Not Effective 0

Method: gle/morgenstern-price

Number of Supports: 44

GEOGRIGLIA 200 kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71604.1,
27584.7

13.7469 10.5692 3.17766 10.5692 3.17766 137.618
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-71604.2,
27585.3

14 11.1173 2.88272 11.1173 2.88272 137.618

-71604.3,
27585.9

14.2291 11.6653 2.56376 11.6653 2.56376 137.618

-71604.4,
27586.5

14.3153 12.2133 2.10192 12.2133 2.10192 137.618

-71604.5,
27587.1

14.4672 12.7614 1.70586 12.7614 1.70586 137.618

-71604.7,
27587.7

14.5365 13.3094 1.22712 13.3094 1.22712 137.618

-71604.8,
27588.3

14.5743 13.8574 0.716823 13.8574 0.716823 137.618

-71604.9,
27588.9

14.6369 14.4055 0.23143 14.4055 0.23143 83.8797

-71605,
27589.5

15.0103 14.9535 0.05676 14.9535 0.05676 20.006

-71607.3,
27589.7

13.2095 12.8762 0.333296 12.8762 0.333296 116.367

-71607.4,
27590.3

13.6309 13.4236 0.207349 13.4236 0.207349 71.1885

-71607.6,
27590.9

13.9301 Not Effective Not Effective Not Effective Not Effective 0

-71607.7,
27591.5

14.2576 14.1156 0.141912 14.1156 0.141912 47.243

-71607.8,
27592.1

14.5838 14.29 0.293836 14.29 0.293836 96.3236

-71607.9,
27592.7

14.7966 14.4644 0.332272 14.4644 0.332272 106.715

-71608,
27593.3

14.9597 14.6387 0.320971 14.6387 0.320971 100.928

-71608.2,
27593.9

15.1623 14.8131 0.349281 14.8131 0.349281 107.511

-71608.3,
27594.5

15.4894 14.9874 0.50197 14.9874 0.50197 137.618

-71608.4,
27595.1

15.8505 15.1618 0.688692 15.1618 0.688692 137.618

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71610.8,
27595.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71610.9,
27596.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71611,
27596.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.1,
27597.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.3,
27598.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.4,
27598.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.5,
27599.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.6,
27599.9

10 Not Effective Not Effective Not Effective Not Effective 0
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-71611.7,
27600.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.9,
27601.1

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71614.2,
27601.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.4,
27602.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.5,
27602.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.6,
27603.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.7,
27604.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.8,
27604.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71615,
27605.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.1,
27605.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.2,
27606.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.3,
27607.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71617.7,
27607.7

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.8,
27608.3

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.9,
27608.9

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.1,
27609.5

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.2,
27610.1

6 Not Effective Not Effective Not Effective Not Effective 0
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Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.20391

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.82974 68.8909 -65.2183
ABBANC
AMENTO

0 32.0066 9.20202 11.0784 17.7246 0 17.7246 37.6563 37.6563

2 1.82974 206.673 -65.2183
ABBANC
AMENTO

0 32.0066 27.606 33.2351 53.1739 0 53.1739 112.969 112.969

3 2.74613 526.956 -61.8526
ABBANC
AMENTO

0 32.0066 50.5672 60.8783 97.4009 0 97.4009 191.917 191.917

4 2.74613 704.912 -61.8526
ABBANC
AMENTO

0 32.0066 67.644 81.4373 130.294 0 130.294 256.728 256.728

5 1.94737 599.05 -59.8814
ABBANC
AMENTO

0 32.0066 84.2912 101.479 162.359 0 162.359 307.66 307.66

6 1.94737 675.22 -59.8814
ABBANC
AMENTO

0 32.0066 95.0088 114.382 183.003 0 183.003 346.779 346.779

7 1.94737 763.6 -59.8814
ABBANC
AMENTO

0 32.0066 107.45 129.36 206.967 0 206.967 392.189 392.189

8 3.11149 1319.72 -51.1443
ABBANC
AMENTO

0 32.0066 133.922 161.23 257.956 0 257.956 424.19 424.19

9 0.481321 215.436 -51.1443
MAGRON
E

24 38.6598 173.935 209.402 231.753 0 231.753 447.654 447.654

10 1.87813 764.149 -51.1443 FRANA 0 33.8726 131.708 158.565 243.425 7.21268 236.213 406.912 399.699

11 1.83313 740.811 -51.1443
ALUVION
ALE

4 32.0066 121.11 145.806 253.834 26.9546 226.879 404.165 377.211

12 2.61764 903.673 -25.9287
ALUVION
ALE

4 32.0066 128.797 155.06 282.621 40.9354 241.685 345.241 304.306

13 2.61764 762.818 -25.9287
ALUVION
ALE

4 32.0066 102.984 123.983 241.358 49.3946 191.963 291.428 242.033

14 2.61764 625.272 -25.9287
ALUVION
ALE

4 32.0066 77.6935 93.536 201.105 57.8537 143.251 238.879 181.025

15 2.61764 534.937 -25.9287
ALUVION
ALE

4 32.0066 59.8804 72.0906 175.253 66.3128 108.94 204.366 138.053

16 2.32847 496.965 0.300503
ALUVION
ALE

4 32.0066 78.6795 94.723 213.842 68.6919 145.15 213.429 144.737

17 2.32847 495.981 0.300503
ALUVION
ALE

4 32.0066 80.3862 96.7778 213.429 64.9909 148.438 213.007 148.016

18 2.32847 468.135 0.300503
ALUVION
ALE

4 32.0066 76.0871 91.602 201.447 61.29 140.157 201.048 139.758

19 2.32847 441.231 0.300503
ALUVION
ALE

4 32.0066 71.9989 86.6802 189.871 57.589 132.282 189.494 131.905

20 2.32847 305.393 0.300503
ALUVION
ALE

4 32.0066 42.776 51.4984 131.38 55.3863 75.9941 131.156 75.7698

21 2.13502 204.165 23.5222
ALUVION
ALE

4 32.0066 34.8563 41.9639 110.794 50.0549 60.7394 95.6222 45.5673

22 2.13502 159.823 23.5222
ALUVION
ALE

4 32.0066 27.0414 32.5554 86.6251 40.9383 45.6868 74.8547 33.9164

23 2.13502 115.673 23.5222
ALUVION
ALE

4 32.0066 19.2867 23.2194 62.5715 31.8217 30.7498 54.1765 22.3548

24 2.13502 76.052 23.5222
ALUVION
ALE

4 32.0066 12.9548 15.5964 41.2585 22.7051 18.5534 35.6197 12.9146

25 2.13502 38.3539 23.5222
ALUVION
ALE

4 32.0066 7.22687 8.7005 21.109 13.5885 7.52049 17.9633 4.37483
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Global Minimum Query (spencer) - Safety Factor: 1.34558

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.17409 55.7428 -76.7792
ABBANC
AMENTO

0 32.0066 4.75671 6.40054 10.2404 0 10.2404 30.4877 30.4877

2 1.90374 272.341 -70.9112
ABBANC
AMENTO

0 32.0066 16.9948 22.8679 36.5871 0 36.5871 85.6964 85.6964

3 1.90374 429.324 -70.9112
ABBANC
AMENTO

0 32.0066 26.7911 36.0496 57.6767 0 57.6767 135.094 135.094

4 2.76229 820.138 -61.672
ABBANC
AMENTO

0 32.0066 48.8873 65.7818 105.246 0 105.246 195.934 195.934

5 2.76229 992.421 -61.672
ABBANC
AMENTO

0 32.0066 89.846 120.895 193.424 0 193.424 360.091 360.091

6 1.19339 475.972 -48.9791
ABBANC
AMENTO

0 32.0066 104.6 140.747 225.185 0 225.185 345.424 345.424

7 0.31855 132.055 -48.9791 ROCCIA 400 38.6598 376.926 507.184 133.98 0 133.98 567.264 567.264

8 3.49168 1478.31 -48.9791
ABBANC
AMENTO

0 32.0066 128.492 172.896 276.622 0 276.622 424.326 424.326

9 0.62813 280 -48.9791
MAGRON
E

24 38.6598 143.709 193.372 211.715 0 211.715 376.912 376.912

10 2.00964 789.053 -48.9791 FRANA 0 33.8726 93.8762 126.318 194.876 6.70083 188.175 302.789 296.088

11 0.308847 118.514 -22.0694 FRANA 0 33.8726 158.655 213.483 334.887 16.8633 318.023 399.211 382.348

12 2.62016 927.395 -22.0694
ALUVION
ALE

4 32.0066 135.892 182.854 306.589 20.4357 286.153 361.684 341.249

13 2.62016 764.12 -22.0694
ALUVION
ALE

4 32.0066 107.383 144.492 251.604 26.8271 224.777 295.141 268.314

14 2.62016 552.251 -22.0694
ALUVION
ALE

4 32.0066 71.3723 96.0371 180.471 33.2186 147.253 209.408 176.189

15 2.62016 437.499 -22.0694
ALUVION
ALE

4 32.0066 50.3529 67.7538 141.611 39.61 102.001 162.026 122.416

16 2.32263 366.525 -4.07232
ALUVION
ALE

4 32.0066 73.4113 98.7808 193.473 41.8308 151.642 198.7 156.869

17 2.32263 374.45 -4.07232
ALUVION
ALE

4 32.0066 76.7323 103.249 198.673 39.8808 158.792 204.136 164.255

18 2.32263 371.59 -4.07232
ALUVION
ALE

4 32.0066 77.2278 103.916 197.79 37.9308 159.859 203.288 165.357

19 2.32263 343.059 -4.07232
ALUVION
ALE

4 32.0066 70.9973 95.5326 182.426 35.9808 146.446 187.481 151.5

20 2.32263 300.227 -4.07232
ALUVION
ALE

4 32.0066 60.7884 81.7957 158.862 34.3944 124.467 163.189 128.795

21 2.27325 145.372 12.5064
ALUVION
ALE

4 32.0066 46.6498 62.7711 125.379 31.3495 94.0296 115.032 83.6821

22 2.27325 109.248 12.5064
ALUVION
ALE

4 32.0066 34.3236 46.1852 93.8366 26.3432 67.4934 86.2232 59.88

23 2.27325 79.9393 12.5064
ALUVION
ALE

4 32.0066 25.2687 34.0011 69.3965 21.3966 47.9999 63.7915 42.3949

24 2.27325 53.4972 12.5064
ALUVION
ALE

4 32.0066 16.4835 22.1799 45.5365 16.4501 29.0864 41.8803 25.4302

25 2.27325 31.6572 12.5064
ALUVION
ALE

4 32.0066 11.0083 14.8126 28.8029 11.5035 17.2994 26.3612 14.8577
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 1.35741

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.71705 77.0055 -70.0126
ABBANC
AMENTO

0 32.0066 8.1917 11.1195 17.7904 0 17.7904 40.3123 40.3123

2 2.32173 323.449 -66.4945
ABBANC
AMENTO

0 32.0066 24.4832 33.2337 53.1715 0 53.1715 109.464 109.464

3 2.32173 508.706 -66.4945
ABBANC
AMENTO

0 32.0066 33.1567 45.0072 72.0083 0 72.0083 148.243 148.243

4 2.54591 733.963 -63.8679
ABBANC
AMENTO

0 32.0066 42.478 57.6601 92.252 0 92.252 178.838 178.838

5 2.54591 902.89 -63.8679
ABBANC
AMENTO

0 32.0066 68.818 93.4142 149.456 0 149.456 289.732 289.732

6 0.0360288 13.9933 -63.8679 ROCCIA 400 38.6598 279.787 379.786 -25.2681 0 -25.2681 545.04 545.04

7 0.0741323 28.839 -41.929 ROCCIA 400 38.6598 387.952 526.61 158.263 0 158.263 506.707 506.707

8 2.25785 902.386 -41.929
ABBANC
AMENTO

0 32.0066 111.984 152.008 243.202 0 243.202 343.782 343.782

9 2.25785 921.448 -41.929
ABBANC
AMENTO

0 32.0066 123.695 167.905 268.636 0 268.636 379.734 379.734

10 2.25785 911.959 -41.929
ABBANC
AMENTO

0 32.0066 135.213 183.539 293.65 0 293.65 415.093 415.093

11 0.800429 272.928 -41.929
MAGRON
E

24 38.6598 119.081 161.642 172.052 0 172.052 279.006 279.006

12 1.01363 353.919 -41.929 FRANA 0 33.8726 86.4794 117.388 174.873 0 174.873 252.545 252.545

13 2.93094 901.39 -17.6553 FRANA 0 33.8726 144.575 196.248 296.539 4.19007 292.349 342.555 338.365

14 2.93094 676.669 -17.6553 FRANA 0 33.8726 108.641 147.471 228.52 8.83373 219.686 263.098 254.265

15 2.93094 454.197 -17.6553 FRANA 0 33.8726 70.8533 96.177 156.752 13.4774 143.274 179.303 165.826

16 2.30133 253.169 -17.6553
ALUVION
ALE

4 32.0066 47.4438 64.4007 114.259 17.6223 96.6367 129.36 111.737

17 2.82047 339.704 -14.2982
ALUVION
ALE

4 32.0066 58.3662 79.2269 141.16 20.8023 120.357 156.035 135.233

18 2.82047 373.624 -14.2982
ALUVION
ALE

4 32.0066 63.7333 86.5122 155.53 23.5163 132.014 171.773 148.257

19 2.82047 365.681 -14.2982
ALUVION
ALE

4 32.0066 60.5859 82.2399 151.408 26.2302 125.178 166.85 140.619

20 2.82047 310.034 -14.2982
ALUVION
ALE

4 32.0066 48.5111 65.8494 128.525 29.571 98.9544 140.889 111.318

21 2.28166 131.238 11.5118
ALUVION
ALE

4 32.0066 48.1963 65.4222 127.815 29.5444 98.2711 118 88.4551

22 2.28166 101.849 11.5118
ALUVION
ALE

4 32.0066 30.0835 40.8356 83.9199 24.9857 58.9342 77.7929 52.8072

23 2.28166 74.1688 11.5118
ALUVION
ALE

4 32.0066 17.3526 23.5546 51.713 20.427 31.286 48.1789 27.7519

24 2.28166 51.0628 11.5118
ALUVION
ALE

4 32.0066 9.46741 12.8512 30.0295 15.8683 14.1612 28.1013 12.233

25 2.28166 30.9173 11.5118
ALUVION
ALE

4 32.0066 5.00446 6.7931 15.7784 11.3096 4.46876 14.7591 3.44952
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Entity Information

Water Table

X Y

-71667.5 27621.1

-71659.5 27620.2

-71653 27616.8

-71643.8 27609.9

-71636.1 27602.8

-71627.1 27593.3

-71617.3 27583.9

-71592.5 27580

-71589.7 27579.9

-71575.7 27579.9

External Boundary

X Y

-71667.5 27549

-71575.7 27549

-71575.7 27557.5

-71575.7 27578.9

-71583.9 27578.9

-71589.7 27579.9

-71590.7 27580.3

-71591 27580.9

-71591.4 27580.9

-71592.1 27583.8

-71592.5 27583.8

-71597.4 27585.6

-71602.4 27585.6

-71604.3 27585.7

-71605.1 27589.7

-71607.3 27589.7

-71608.5 27595.7

-71610.8 27595.7

-71612 27601.7

-71614.2 27601.7

-71615.4 27607.7

-71617.7 27607.7

-71618.3 27610.7

-71620.6 27610.7

-71629.6 27616.7

-71634.9 27616.7

-71635.3 27616.9

-71642.5 27630.9

-71667.5 27641.9

Material Boundary
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X Y

-71617.3 27583.9

-71616.1 27583.9

-71604 27584

-71602.4 27585.6

Material Boundary

X Y

-71620.8 27601.7

-71620.8 27595.7

-71619.3 27595.7

-71610.8 27595.7

Material Boundary

X Y

-71619.3 27595.7

-71619.3 27589.7

-71616.1 27589.7

-71607.3 27589.7

Material Boundary

X Y

-71622.2 27607.7

-71622.2 27601.7

-71620.8 27601.7

-71614.2 27601.7

Material Boundary

X Y

-71620.6 27610.7

-71623.7 27610.7

-71623.7 27607.7

-71622.2 27607.7

-71617.7 27607.7

Material Boundary

X Y

-71616.1 27589.7

-71616.1 27584.7

-71604.1 27584.7

-71604.3 27585.7

Material Boundary
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X Y

-71615.9 27582

-71609.9 27581

-71605.3 27580.3

-71600.4 27580.1

-71595.3 27580.2

-71593.4 27580.1

-71592.5 27580.4

-71599.3 27582.9

-71604 27584

Material Boundary

X Y

-71635.3 27616.9

-71626.1 27598.8

-71625.3 27596.4

-71624.2 27595

-71623.4 27594

-71622.8 27592.9

-71622.6 27592.2

-71622.4 27592.1

-71622.2 27591.8

-71622.1 27591.7

-71622 27591.6

-71621.7 27591.1

-71621.5 27590.9

-71621.3 27590.7

-71621.1 27590.3

-71621 27590.1

-71620.9 27590.1

-71620.6 27589.8

-71620.4 27589.5

-71620.3 27589.4

-71620 27589.2

-71619.9 27589.1

-71619.9 27589.1

-71619.5 27588.8

-71619.3 27588.2

-71619.2 27587.6

-71618.9 27586.7

-71618.8 27586.6

-71618.8 27586.5

-71618.5 27585.6

-71617.3 27583.9

-71616.4 27582.6

-71615.9 27582

-71612.3 27576.9

-71606.5 27569.7

-71600.4 27565.2

-71591.3 27561.4

-71583.9 27558.9

-71575.7 27557.5
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Material Boundary

X Y

-71592.5 27583.8

-71592.5 27580.4

-71592.5 27580

-71590.7 27580

-71590.7 27580.3

Material Boundary

X Y

-71616.1 27583.9

-71616.1 27584.7
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General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right
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Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes
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Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None
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Surface Options

Surface Type: Non-Circular Path Search

Number of Surfaces: 5000

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Segment Length: Auto Defined

Minimum Elevation: Not Defined

Minimum Depth [m]: 2

Minimum Area: Not Defined

Minimum Weight: Not Defined

Upper Angle [deg]: Auto Defined

Lower Angle [deg]: Auto Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No

Seismic Load Coefficient (Horizontal): 0.03

Seismic Load Coefficient (Vertical): -0.015
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Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 500

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1
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Support

GEOGRIGLIA150kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 150/5

Ultimate Tensile Strength 150 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 103.214 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 101.19 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No

GEOGRIGLIA100kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 100/5

Ultimate Tensile Strength 100 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 68.8091 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 67.46 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No
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GEOGRIGLIA 200 kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 200/5

Ultimate Tensile Strength 200 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 137.618 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 134.92 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No
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Global Minimums

Method: bishop simplified

FS 1.373120

Axis Location: -71568.125, 27653.513

Left Slip Surface Endpoint: -71633.693, 27616.658

Right Slip Surface Endpoint: -71577.982, 27578.945

Left Slope Intercept: -71633.693 27616.658

Right Slope Intercept: -71577.982 27579.877

Resisting Moment: 789046 kN-m

Driving Moment: 574636 kN-m

Passive Support Moment: 151764 kN-m

Maximum Single Support Force: 137.618 kN

Total Support Force: 2386.93 kN

Total Slice Area: 635.059 m2

Surface Horizontal Width: 55.7108 m

Surface Average Height: 11.3992 m

Method: spencer

FS 1.543730

Axis Location: -71601.800, 27630.092

Left Slip Surface Endpoint: -71634.685, 27616.658

Right Slip Surface Endpoint: -71610.784, 27595.723

Resisting Moment: 106830 kN-m

Driving Moment: 69202.2 kN-m

Resisting Horizontal Force: 2679.54 kN

Driving Horizontal Force: 1735.75 kN

Passive Support Moment: 23187 kN-m

Passive Horizontal Support Force: 723.914 kN

Maximum Single Support Force: 103.214 kN

Total Support Force: 723.914 kN

Total Slice Area: 177.828 m2

Surface Horizontal Width: 23.9011 m

Surface Average Height: 7.44016 m

Method: gle/morgenstern-price
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FS 1.570570

Axis Location: -71568.837, 27653.234

Left Slip Surface Endpoint: -71634.266, 27616.658

Right Slip Surface Endpoint: -71578.834, 27578.945

Left Slope Intercept: -71634.266 27616.658

Right Slope Intercept: -71578.834 27579.877

Resisting Moment: 679785 kN-m

Driving Moment: 432826 kN-m

Resisting Horizontal Force: 7625.76 kN

Driving Horizontal Force: 4855.39 kN

Passive Support Moment: 165738 kN-m

Passive Horizontal Support Force: 2614.74 kN

Maximum Single Support Force: 137.618 kN

Total Support Force: 2614.74 kN

Total Slice Area: 480.894 m2

Surface Horizontal Width: 55.4317 m

Surface Average Height: 8.67543 m
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Global Minimum Coordinates

Method: bishop simplified

X Y

-71633.7 27616.7

-71630.8 27608.3

-71625.3 27598

-71619.1 27588.2

-71611.1 27579.8

-71600.4 27575.1

-71588.8 27574.6

-71578 27578.9

-71578 27579.9

Method: spencer

X Y

-71634.7 27616.7

-71629.1 27609.1

-71621.5 27600.2

-71610.8 27595.7

Method: gle/morgenstern-price

X Y

-71634.3 27616.7

-71632.5 27612.6

-71626.6 27602.5

-71619.6 27593.2

-71612.1 27584.3

-71601.5 27579.5

-71590.2 27576.6

-71578.8 27578.9

-71578.8 27579.9
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Global Minimum Support Data

Method: bishop simplified

Number of Supports: 44

GEOGRIGLIA 200 kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71604.1,
27584.7

13.7469 11.6612 2.08567 11.6612 2.08567 137.618

-71604.2,
27585.3

14 12.1113 1.88869 12.1113 1.88869 137.618

-71604.3,
27585.9

14.2291 12.5614 1.66768 12.5614 1.66768 137.618

-71604.4,
27586.5

14.3153 13.0115 1.3038 13.0115 1.3038 137.618

-71604.5,
27587.1

14.4672 13.4615 1.00569 13.4615 1.00569 137.618

-71604.7,
27587.7

14.5365 13.9116 0.624906 13.9116 0.624906 137.618

-71604.8,
27588.3

14.5743 14.3459 0.228398 14.3459 0.228398 106.324

-71604.9,
27588.9

14.6369 14.6051 0.0318114 14.6051 0.0318114 14.4122

-71605,
27589.5

15.0103 14.8643 0.145948 14.8643 0.145948 64.3023

-71607.3,
27589.7

13.2095 12.6907 0.518753 12.6907 0.518753 137.618

-71607.4,
27590.3

13.6309 12.9496 0.681331 12.9496 0.681331 137.618

-71607.6,
27590.9

13.9301 13.2066 0.723453 13.2066 0.723453 137.618

-71607.7,
27591.5

14.2576 13.4684 0.78917 13.4684 0.78917 137.618

-71607.8,
27592.1

14.5838 13.7276 0.856223 13.7276 0.856223 137.618

-71607.9,
27592.7

14.7966 13.9868 0.809787 13.9868 0.809787 137.618

-71608,
27593.3

14.9597 14.2461 0.713615 14.2461 0.713615 137.618

-71608.2,
27593.9

15.1623 14.5053 0.657054 14.5053 0.657054 137.618

-71608.3,
27594.5

15.4894 14.7645 0.724872 14.7645 0.724872 137.618

-71608.4,
27595.1

15.8505 15.0237 0.826722 15.0237 0.826722 137.618

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)
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-71610.8,
27595.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71610.9,
27596.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71611,
27596.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.1,
27597.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.3,
27598.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.4,
27598.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.5,
27599.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.6,
27599.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.7,
27600.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.9,
27601.1

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71614.2,
27601.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.4,
27602.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.5,
27602.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.6,
27603.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.7,
27604.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.8,
27604.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71615,
27605.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.1,
27605.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.2,
27606.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.3,
27607.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71617.7,
27607.7

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.8,
27608.3

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.9,
27608.9

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.1,
27609.5

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.2,
27610.1

6 Not Effective Not Effective Not Effective Not Effective 0

Method: spencer
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Number of Supports: 44

GEOGRIGLIA 200 kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71604.1,
27584.7

13.7469 Not Effective Not Effective Not Effective Not Effective 0

-71604.2,
27585.3

14 Not Effective Not Effective Not Effective Not Effective 0

-71604.3,
27585.9

14.2291 Not Effective Not Effective Not Effective Not Effective 0

-71604.4,
27586.5

14.3153 Not Effective Not Effective Not Effective Not Effective 0

-71604.5,
27587.1

14.4672 Not Effective Not Effective Not Effective Not Effective 0

-71604.7,
27587.7

14.5365 Not Effective Not Effective Not Effective Not Effective 0

-71604.8,
27588.3

14.5743 Not Effective Not Effective Not Effective Not Effective 0

-71604.9,
27588.9

14.6369 Not Effective Not Effective Not Effective Not Effective 0

-71605,
27589.5

15.0103 Not Effective Not Effective Not Effective Not Effective 0

-71607.3,
27589.7

13.2095 Not Effective Not Effective Not Effective Not Effective 0

-71607.4,
27590.3

13.6309 Not Effective Not Effective Not Effective Not Effective 0

-71607.6,
27590.9

13.9301 Not Effective Not Effective Not Effective Not Effective 0

-71607.7,
27591.5

14.2576 Not Effective Not Effective Not Effective Not Effective 0

-71607.8,
27592.1

14.5838 Not Effective Not Effective Not Effective Not Effective 0

-71607.9,
27592.7

14.7966 Not Effective Not Effective Not Effective Not Effective 0

-71608,
27593.3

14.9597 Not Effective Not Effective Not Effective Not Effective 0

-71608.2,
27593.9

15.1623 Not Effective Not Effective Not Effective Not Effective 0

-71608.3,
27594.5

15.4894 Not Effective Not Effective Not Effective Not Effective 0

-71608.4,
27595.1

15.8505 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71610.8,
27595.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71610.9,
27596.3

10 1.16817 8.83183 1.16817 8.83183 103.214

-71611,
27596.9

10 2.48058 7.51942 2.48058 7.51942 103.214

-71611.1,
27597.5

10 3.79299 6.20701 3.79299 6.20701 103.214
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-71611.3,
27598.1

10 5.1054 4.8946 5.1054 4.8946 103.214

-71611.4,
27598.7

10 6.4178 3.5822 6.4178 3.5822 103.214

-71611.5,
27599.3

10 7.73021 2.26979 7.73021 2.26979 103.214

-71611.6,
27599.9

10 9.04262 0.957381 9.04262 0.957381 103.214

-71611.7,
27600.5

10 9.99376 0.00624069 9.99376 0.00624069 1.41627

-71611.9,
27601.1

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71614.2,
27601.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.4,
27602.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.5,
27602.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.6,
27603.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.7,
27604.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.8,
27604.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71615,
27605.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.1,
27605.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.2,
27606.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.3,
27607.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71617.7,
27607.7

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.8,
27608.3

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.9,
27608.9

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.1,
27609.5

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.2,
27610.1

6 Not Effective Not Effective Not Effective Not Effective 0

Method: gle/morgenstern-price

Number of Supports: 44

GEOGRIGLIA 200 kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71604.1,
27584.7

13.7469 8.32109 5.42581 8.32109 5.42581 137.618
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-71604.2,
27585.3

14 8.70638 5.29362 8.70638 5.29362 137.618

-71604.3,
27585.9

14.2291 9.09166 5.13741 9.09166 5.13741 137.618

-71604.4,
27586.5

14.3153 9.47695 4.83831 9.47695 4.83831 137.618

-71604.5,
27587.1

14.4672 9.86223 4.605 9.86223 4.605 137.618

-71604.7,
27587.7

14.5365 10.2475 4.289 10.2475 4.289 137.618

-71604.8,
27588.3

14.5743 10.6328 3.94145 10.6328 3.94145 137.618

-71604.9,
27588.9

14.6369 11.0181 3.61881 11.0181 3.61881 137.618

-71605,
27589.5

15.0103 11.4034 3.60688 11.4034 3.60688 137.618

-71607.3,
27589.7

13.2095 9.2718 3.93767 9.2718 3.93767 137.618

-71607.4,
27590.3

13.6309 9.65674 3.97419 9.65674 3.97419 137.618

-71607.6,
27590.9

13.9301 10.0398 3.89028 10.0398 3.89028 137.618

-71607.7,
27591.5

14.2576 10.4277 3.82991 10.4277 3.82991 137.618

-71607.8,
27592.1

14.5838 10.8129 3.7709 10.8129 3.7709 137.618

-71607.9,
27592.7

14.7966 11.1982 3.5984 11.1982 3.5984 137.618

-71608,
27593.3

14.9597 11.5811 3.37856 11.5811 3.37856 137.618

-71608.2,
27593.9

15.1623 11.9108 3.25151 11.9108 3.25151 137.618

-71608.3,
27594.5

15.4894 12.2405 3.24884 12.2405 3.24884 137.618

-71608.4,
27595.1

15.8505 12.5703 3.2802 12.5703 3.2802 137.618

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71610.8,
27595.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71610.9,
27596.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71611,
27596.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.1,
27597.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.3,
27598.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.4,
27598.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.5,
27599.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.6,
27599.9

10 Not Effective Not Effective Not Effective Not Effective 0
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-71611.7,
27600.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71611.9,
27601.1

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71614.2,
27601.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.4,
27602.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.5,
27602.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.6,
27603.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.7,
27604.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71614.8,
27604.7

8 Not Effective Not Effective Not Effective Not Effective 0

-71615,
27605.3

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.1,
27605.9

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.2,
27606.5

8 Not Effective Not Effective Not Effective Not Effective 0

-71615.3,
27607.1

8 Not Effective Not Effective Not Effective Not Effective 0

-71617.7,
27607.7

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.8,
27608.3

6 Not Effective Not Effective Not Effective Not Effective 0

-71617.9,
27608.9

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.1,
27609.5

6 Not Effective Not Effective Not Effective Not Effective 0

-71618.2,
27610.1

6 Not Effective Not Effective Not Effective Not Effective 0
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Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.37312

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 2.87734 228.306 -70.9912
ABBANC
AMENTO

0 38 16.7883 23.0523 29.5056 0 29.5056 78.2379 78.2379

2 2.75515 557.377 -61.7519
ABBANC
AMENTO

0 38 55.1135 75.6774 96.8627 0 96.8627 199.442 199.442

3 2.75515 739.8 -61.7519
ABBANC
AMENTO

0 38 73.1517 100.446 128.565 0 128.565 264.717 264.717

4 2.07343 658.966 -57.7054
ABBANC
AMENTO

0 38 93.8104 128.813 164.873 0 164.873 313.298 313.298

5 2.07343 733.747 -57.7054
ABBANC
AMENTO

0 38 104.456 143.431 183.583 0 183.583 348.852 348.852

6 2.07343 822.132 -57.7054
ABBANC
AMENTO

0 38 117.044 160.715 205.706 0 205.706 390.89 390.89

7 3.37316 1422.69 -46.465
ABBANC
AMENTO

0 38 147.936 203.134 260.001 0 260.001 415.702 415.702

8 0.685373 297.93 -46.465
MAGRON
E

30 45 189.029 259.56 229.56 0 229.56 428.512 428.512

9 2.37701 894.21 -46.465 FRANA 0 40 135.359 185.864 228.323 6.81982 221.504 370.788 363.968

10 1.58379 597.353 -46.465
ALUVION
ALE

5 38 125.947 172.94 239.175 24.2216 214.954 371.733 347.512

11 2.13378 670.074 -23.5982
ALUVION
ALE

5 38 128.376 176.275 253.334 34.1112 219.223 309.415 275.304

12 2.13378 576.134 -23.5982
ALUVION
ALE

5 38 105.935 145.461 219.756 39.9739 179.782 266.034 226.06

13 2.13378 489.671 -23.5982
ALUVION
ALE

5 38 85.0669 116.807 188.944 45.8365 143.107 226.105 180.269

14 2.13378 383.008 -23.5982
ALUVION
ALE

5 38 59.9485 82.3165 150.66 51.6992 98.9605 176.848 125.149

15 2.13378 401.361 -23.5982
ALUVION
ALE

5 38 61.1381 83.9499 158.613 57.5619 101.051 185.322 127.76

16 2.32593 461.119 -2.69303
ALUVION
ALE

5 38 78.9348 108.387 191.571 59.2412 132.329 195.283 136.042

17 2.32593 457.507 -2.69303
ALUVION
ALE

5 38 79.4752 109.129 190.016 56.7372 133.279 193.754 137.017

18 2.32593 427.014 -2.69303
ALUVION
ALE

5 38 73.7064 101.208 177.373 54.2332 123.14 180.84 126.607

19 2.32593 386.912 -2.69303
ALUVION
ALE

5 38 65.551 90.0094 160.774 51.9666 108.807 163.857 111.89

20 2.32593 242.947 -2.69303
ALUVION
ALE

5 38 31.9475 43.8678 101.389 51.6404 49.7487 102.892 51.2514

21 2.15699 193.529 22.1287
ALUVION
ALE

5 38 34.8285 47.8237 102.563 47.7508 54.812 88.4001 40.6493

22 2.15699 150.803 22.1287
ALUVION
ALE

5 38 26.7961 36.7942 79.8409 39.1462 40.6947 68.9445 29.7983

23 2.15699 109.837 22.1287
ALUVION
ALE

5 38 19.3487 26.5681 58.1476 30.5416 27.606 50.2796 19.738

24 2.15699 73.6259 22.1287
ALUVION
ALE

5 38 13.4817 18.512 39.2317 21.9371 17.2946 33.7495 11.8124

25 2.15699 37.679 22.1287
ALUVION
ALE

5 38 7.70263 10.5766 20.4703 13.3325 7.1378 17.3381 4.00559
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Global Minimum Query (spencer) - Safety Factor: 1.54373

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.931642 11.2 -53.6391
ABBANC
AMENTO

0 38 2.40736 3.71632 4.75667 0 4.75667 8.0266 8.0266

2 0.931642 33.6001 -53.6391
ABBANC
AMENTO

0 38 7.22205 11.1489 14.27 0 14.27 24.0797 24.0797

3 0.931642 56.0002 -53.6391
ABBANC
AMENTO

0 38 12.0368 18.5816 23.7833 0 23.7833 40.133 40.133

4 0.931642 78.4003 -53.6391
ABBANC
AMENTO

0 38 16.8515 26.0142 33.2967 0 33.2967 56.1862 56.1862

5 0.931642 100.8 -53.6391
ABBANC
AMENTO

0 38 21.6662 33.4468 42.81 0 42.81 72.2394 72.2394

6 0.931642 121.886 -53.6391
ABBANC
AMENTO

0 38 26.1984 40.4432 51.765 0 51.765 87.3504 87.3504

7 0.946586 135.359 -49.4257
ABBANC
AMENTO

0 38 31.896 49.2388 63.0228 0 63.0228 100.27 100.27

8 0.946586 143.89 -49.4257
ABBANC
AMENTO

0 38 33.9063 52.3421 66.9949 0 66.9949 106.59 106.59

9 0.946586 152.421 -49.4257
ABBANC
AMENTO

0 38 35.9166 55.4455 70.9667 0 70.9667 112.909 112.909

10 0.946586 160.953 -49.4257
ABBANC
AMENTO

0 38 37.9268 58.5488 74.9391 0 74.9391 119.229 119.229

11 0.946586 169.484 -49.4257
ABBANC
AMENTO

0 38 39.9372 61.6522 78.9114 0 78.9114 125.549 125.549

12 0.946586 178.015 -49.4257
ABBANC
AMENTO

0 38 41.9474 64.7555 82.883 0 82.883 131.868 131.868

13 0.946586 186.546 -49.4257
ABBANC
AMENTO

0 38 43.9578 67.8589 86.8554 0 86.8554 138.188 138.188

14 0.946586 195.077 -49.4257
ABBANC
AMENTO

0 38 46.1585 71.2562 91.2036 0 91.2036 145.106 145.106

15 0.976228 203.342 -22.7276
ABBANC
AMENTO

0 38 115.882 178.89 228.97 0 228.97 277.51 277.51

16 0.976228 204.947 -22.7276
ABBANC
AMENTO

0 38 89.6672 138.422 177.172 0 177.172 214.731 214.731

17 0.976228 212.532 -22.7276
ABBANC
AMENTO

0 38 119.902 185.097 236.914 0 236.914 287.138 287.138

18 0.976228 198.843 -22.7276
ABBANC
AMENTO

0 38 113.914 175.852 225.08 0 225.08 272.795 272.795

19 0.976228 172.056 -22.7276
ABBANC
AMENTO

0 38 75.2774 116.208 148.739 0 148.739 180.271 180.271

20 0.976228 179.641 -22.7276
ABBANC
AMENTO

0 38 105.512 162.882 208.48 0 208.48 252.677 252.677

21 0.976228 161.081 -22.7276
ABBANC
AMENTO

0 38 97.392 150.347 192.436 0 192.436 233.231 233.231

22 0.976228 93.4885 -22.7276
ABBANC
AMENTO

0 38 40.9026 63.1426 80.8188 0 80.8188 97.9519 97.9519

23 0.976228 91.1051 -22.7276
ABBANC
AMENTO

0 38 66.7766 103.085 131.943 0 131.943 159.914 159.914

24 0.976228 96.5834 -22.7276
ABBANC
AMENTO

0 38 69.1734 106.785 136.678 0 136.678 165.653 165.653

25 0.976228 41.4761 -22.7276
ABBANC
AMENTO

0 38 18.6494 28.7896 36.849 0 36.849 44.6608 44.6608
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 1.57057

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.79137 69.3053 -66.2565
ABBANC
AMENTO

0 38 8.09668 12.7164 16.2763 0 16.2763 34.683 34.683

2 2.94974 368.87 -59.5545
ABBANC
AMENTO

0 38 26.8106 42.108 53.8959 0 53.8959 99.5105 99.5105

3 2.94974 594.071 -59.5545
ABBANC
AMENTO

0 38 37.1677 58.3745 74.7159 0 74.7159 137.952 137.952

4 2.32756 570.607 -53.1476
ABBANC
AMENTO

0 38 47.5457 74.6738 95.578 0 95.578 159.013 159.013

5 2.32756 639.316 -53.1476
ABBANC
AMENTO

0 38 49.5975 77.8964 99.7028 0 99.7028 165.875 165.875

6 2.32756 713.84 -53.1476
ABBANC
AMENTO

0 38 79.0267 124.117 158.863 0 158.863 264.299 264.299

7 2.4069 816.362 -49.8979
ABBANC
AMENTO

0 38 94.1168 147.817 189.198 0 189.198 300.957 300.957

8 2.4069 835.569 -49.8979
ABBANC
AMENTO

0 38 113.617 178.444 228.397 0 228.397 363.312 363.312

9 2.4069 726.343 -49.8979
ABBANC
AMENTO

0 38 99.1678 155.75 199.351 0 199.351 317.108 317.108

10 0.278841 91.2198 -49.8979
MAGRON
E

30 45 99.4028 156.119 126.12 0 126.12 244.155 244.155

11 0.831932 255.657 -24.6998
MAGRON
E

30 45 187.286 294.146 264.147 0 264.147 350.288 350.288

12 2.71843 658.616 -24.6998 FRANA 0 40 102.169 160.463 191.233 0 191.233 238.225 238.225

13 2.71843 470.408 -24.6998 FRANA 0 40 73.141 114.873 139.537 2.63773 136.9 173.178 170.54

14 2.71843 345.644 -24.6998 FRANA 0 40 50.4069 79.1675 105.071 10.7225 94.348 128.255 117.532

15 1.59014 172.077 -24.6998
ALUVION
ALE

5 38 40.6184 63.7941 92.3828 17.1295 75.2533 111.065 93.9355

16 2.2562 270.163 -14.3153
ALUVION
ALE

5 38 62.6378 98.377 140.1 20.5831 119.517 156.084 135.501

17 2.2562 295.326 -14.3153
ALUVION
ALE

5 38 68.0912 106.942 153.241 22.7611 130.48 170.616 147.855

18 2.2562 297.422 -14.3153
ALUVION
ALE

5 38 67.2253 105.582 153.678 24.9392 128.739 170.833 145.893

19 2.2562 287.917 -14.3153
ALUVION
ALE

5 38 63.138 99.1627 147.64 27.1172 120.523 163.751 136.634

20 2.2562 226.322 -14.3153
ALUVION
ALE

5 38 46.6534 73.2725 117.754 30.3691 87.385 129.659 99.2901

21 2.28006 131.234 11.7082
ALUVION
ALE

5 38 54.9382 86.2843 133.929 29.8895 104.039 122.544 92.654

22 2.28006 102.322 11.7082
ALUVION
ALE

5 38 33.6678 52.8777 86.5349 25.2541 61.2808 79.5576 54.3035

23 2.28006 74.4281 11.7082
ALUVION
ALE

5 38 19.1671 30.1032 52.7493 20.6187 32.1306 48.7771 28.1584

24 2.28006 51.5348 11.7082
ALUVION
ALE

5 38 10.565 16.5931 30.8219 15.9833 14.8386 28.6324 12.6491

25 2.28006 31.0649 11.7082
ALUVION
ALE

5 38 5.59454 8.78662 16.1946 11.3479 4.8467 15.0352 3.68729

21/25

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



Entity Information

Water Table

X Y

-71667.5 27621.1

-71659.5 27620.2

-71653 27616.8

-71643.8 27609.9

-71636.1 27602.8

-71627.1 27593.3

-71617.3 27583.9

-71592.5 27580

-71589.7 27579.9

-71575.7 27579.9

External Boundary

X Y

-71667.5 27549

-71575.7 27549

-71575.7 27557.5

-71575.7 27578.9

-71583.9 27578.9

-71589.7 27579.9

-71590.7 27580.3

-71591 27580.9

-71591.4 27580.9

-71592.1 27583.8

-71592.5 27583.8

-71597.4 27585.6

-71602.4 27585.6

-71604.3 27585.7

-71605.1 27589.7

-71607.3 27589.7

-71608.5 27595.7

-71610.8 27595.7

-71612 27601.7

-71614.2 27601.7

-71615.4 27607.7

-71617.7 27607.7

-71618.3 27610.7

-71620.6 27610.7

-71629.6 27616.7

-71634.9 27616.7

-71635.3 27616.9

-71642.5 27630.9

-71667.5 27641.9

Material Boundary
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X Y

-71617.3 27583.9

-71616.1 27583.9

-71604 27584

-71602.4 27585.6

Material Boundary

X Y

-71620.8 27601.7

-71620.8 27595.7

-71619.3 27595.7

-71610.8 27595.7

Material Boundary

X Y

-71619.3 27595.7

-71619.3 27589.7

-71616.1 27589.7

-71607.3 27589.7

Material Boundary

X Y

-71622.2 27607.7

-71622.2 27601.7

-71620.8 27601.7

-71614.2 27601.7

Material Boundary

X Y

-71620.6 27610.7

-71623.7 27610.7

-71623.7 27607.7

-71622.2 27607.7

-71617.7 27607.7

Material Boundary

X Y

-71616.1 27589.7

-71616.1 27584.7

-71604.1 27584.7

-71604.3 27585.7

Material Boundary
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X Y

-71615.9 27582

-71609.9 27581

-71605.3 27580.3

-71600.4 27580.1

-71595.3 27580.2

-71593.4 27580.1

-71592.5 27580.4

-71599.3 27582.9

-71604 27584

Material Boundary

X Y

-71635.3 27616.9

-71626.1 27598.8

-71625.3 27596.4

-71624.2 27595

-71623.4 27594

-71622.8 27592.9

-71622.6 27592.2

-71622.4 27592.1

-71622.2 27591.8

-71622.1 27591.7

-71622 27591.6

-71621.7 27591.1

-71621.5 27590.9

-71621.3 27590.7

-71621.1 27590.3

-71621 27590.1

-71620.9 27590.1

-71620.6 27589.8

-71620.4 27589.5

-71620.3 27589.4

-71620 27589.2

-71619.9 27589.1

-71619.9 27589.1

-71619.5 27588.8

-71619.3 27588.2

-71619.2 27587.6

-71618.9 27586.7

-71618.8 27586.6

-71618.8 27586.5

-71618.5 27585.6

-71617.3 27583.9

-71616.4 27582.6

-71615.9 27582

-71612.3 27576.9

-71606.5 27569.7

-71600.4 27565.2

-71591.3 27561.4

-71583.9 27558.9

-71575.7 27557.5
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Material Boundary

X Y

-71592.5 27583.8

-71592.5 27580.4

-71592.5 27580

-71590.7 27580

-71590.7 27580.3

Material Boundary

X Y

-71616.1 27583.9

-71616.1 27584.7
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General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right
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Design Standard

Selected Type: Eurocode 7 (User Defined)

Name: A2+M2

Type Partial Factor

Permanent Actions: Unfavourable 1

Permanent Actions: Favourable 1

Variable Actions: Unfavourable 1

Variable Actions: Favourable 0

Effective cohesion 1.25

Coefficient of shearing resistance 1.25

Undrained strength 1.4

Weight density 1

Shear strength (other models) 1.25

Earth resistance 1

Tensile and plate strength 1

Shear strength 1

Compressive strength 1

Bond strength 1

Seismic Coefficient 1
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Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes
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Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None
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Surface Options

Surface Type: Non-Circular Path Search

Number of Surfaces: 5000

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Segment Length: 10

Minimum Elevation: Not Defined

Minimum Depth [m]: 2

Minimum Area: Not Defined

Minimum Weight: Not Defined

Upper Angle [deg]: Auto Defined

Lower Angle [deg]: Auto Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No
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Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 100

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

8/27

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



Support

GEOGRIGLIA150kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 150/5

Ultimate Tensile Strength 150 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 103.214 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 101.19 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No

GEOGRIGLIA100kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 100/5

Ultimate Tensile Strength 100 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 68.8091 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 67.46 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No
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GEOGRIGLIA 100kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 100/5

Ultimate Tensile Strength 100 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 68.8091 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 67.46 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No

GEOGRIGLIA 200kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 200/5

Ultimate Tensile Strength 200 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 137.618 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 134.92 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation Yes
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Global Minimums

Method: bishop simplified

FS 1.041940

Axis Location: -71513.243, 27681.196

Left Slip Surface Endpoint: -71610.333, 27622.621

Right Slip Surface Endpoint: -71524.638, 27568.380

Left Slope Intercept: -71610.333 27622.621

Right Slope Intercept: -71524.638 27569.948

Resisting Moment: 1.59725e+06 kN-m

Driving Moment: 1.53296e+06 kN-m

Total Slice Area: 1351.12 m2

Surface Horizontal Width: 85.6953 m

Surface Average Height: 15.7665 m

Method: spencer

FS 1.156290

Axis Location: -71568.080, 27625.983

Left Slip Surface Endpoint: -71590.214, 27611.436

Right Slip Surface Endpoint: -71569.724, 27599.548

Resisting Moment: 6088.33 kN-m

Driving Moment: 5265.41 kN-m

Resisting Horizontal Force: 212.264 kN

Driving Horizontal Force: 183.574 kN

Total Slice Area: 23.0928 m2

Surface Horizontal Width: 20.4899 m

Surface Average Height: 1.12703 m

Method: gle/morgenstern-price

FS 1.152160

Axis Location: -71515.637, 27657.819

Left Slip Surface Endpoint: -71593.743, 27612.894

Right Slip Surface Endpoint: -71526.561, 27568.380

Left Slope Intercept: -71593.743 27612.894

Right Slope Intercept: -71526.561 27569.948

Resisting Moment: 916514 kN-m

Driving Moment: 795475 kN-m

Resisting Horizontal Force: 8019.21 kN

Driving Horizontal Force: 6960.15 kN

Passive Support Moment: 27173.9 kN-m

Passive Horizontal Support Force: 353.441 kN

Maximum Single Support Force: 137.618 kN

Total Support Force: 353.441 kN

Total Slice Area: 864.254 m2

Surface Horizontal Width: 67.1815 m

Surface Average Height: 12.8645 m
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Global Minimum Coordinates

Method: bishop simplified

X Y

-71610.3 27622.6

-71609 27619.2

-71604.6 27610.2

-71598.9 27602

-71592.4 27594.4

-71585.6 27587.1

-71578 27580.7

-71570.3 27574.3

-71561.9 27568.8

-71553 27564.2

-71543.2 27562.1

-71533.3 27563.4

-71524.6 27568.4

-71524.6 27569.9

Method: spencer

X Y

-71590.2 27611.4

-71587.3 27608.8

-71579 27603.3

-71569.7 27599.5

Method: gle/morgenstern-price

X Y

-71593.7 27612.9

-71590.7 27603.4

-71586.9 27594.2

-71580.2 27586.8

-71572.9 27579.9

-71564.7 27574.2

-71555.6 27570.1

-71546 27567.3

-71536.1 27565.5

-71526.6 27568.4

-71526.6 27569.9
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Global Minimum Support Data

Method: bishop simplified

Number of Supports: 32

GEOGRIGLIA 200kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71556.7,
27580.4

18 Not Effective Not Effective Not Effective Not Effective 0

-71556.8,
27581

18 Not Effective Not Effective Not Effective Not Effective 0

-71557,
27581.6

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.1,
27582.2

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.2,
27582.8

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.3,
27583.4

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.4,
27584

18 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71559.8,
27584.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71559.9,
27585.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560,
27585.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.1,
27586.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.3,
27586.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.4,
27587.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.5,
27588.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.6,
27588.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.7,
27589.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.9,
27589.9

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)
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-71563.2,
27590.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.4,
27591

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.5,
27591.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.6,
27592.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.7,
27592.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.8,
27593.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71564,
27594

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.1,
27594.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.2,
27595.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.3,
27595.8

8 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71566.7,
27596.4

6 Not Effective Not Effective Not Effective Not Effective 0

-71566.8,
27597

6 Not Effective Not Effective Not Effective Not Effective 0

-71566.9,
27597.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.1,
27598.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.2,
27598.8

6 Not Effective Not Effective Not Effective Not Effective 0

Method: spencer

Number of Supports: 32

GEOGRIGLIA 200kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71556.7,
27580.4

18 Not Effective Not Effective Not Effective Not Effective 0

-71556.8,
27581

18 Not Effective Not Effective Not Effective Not Effective 0

-71557,
27581.6

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.1,
27582.2

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.2,
27582.8

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.3,
27583.4

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.4,
27584

18 Not Effective Not Effective Not Effective Not Effective 0
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GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71559.8,
27584.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71559.9,
27585.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560,
27585.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.1,
27586.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.3,
27586.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.4,
27587.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.5,
27588.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.6,
27588.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.7,
27589.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.9,
27589.9

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71563.2,
27590.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.4,
27591

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.5,
27591.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.6,
27592.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.7,
27592.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.8,
27593.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71564,
27594

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.1,
27594.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.2,
27595.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.3,
27595.8

8 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71566.7,
27596.4

6 Not Effective Not Effective Not Effective Not Effective 0
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-71566.8,
27597

6 Not Effective Not Effective Not Effective Not Effective 0

-71566.9,
27597.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.1,
27598.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.2,
27598.8

6 Not Effective Not Effective Not Effective Not Effective 0

Method: gle/morgenstern-price

Number of Supports: 32

GEOGRIGLIA 200kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71556.7,
27580.4

18 16.7639 1.23608 16.7639 1.23608 137.618

-71556.8,
27581

18 17.2714 0.728561 17.2714 0.728561 137.618

-71557,
27581.6

18 17.779 0.221045 17.779 0.221045 78.2048

-71557.1,
27582.2

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.2,
27582.8

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.3,
27583.4

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.4,
27584

18 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71559.8,
27584.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71559.9,
27585.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560,
27585.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.1,
27586.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.3,
27586.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.4,
27587.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.5,
27588.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.6,
27588.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.7,
27589.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.9,
27589.9

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic
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Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71563.2,
27590.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.4,
27591

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.5,
27591.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.6,
27592.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.7,
27592.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.8,
27593.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71564,
27594

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.1,
27594.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.2,
27595.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.3,
27595.8

8 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71566.7,
27596.4

6 Not Effective Not Effective Not Effective Not Effective 0

-71566.8,
27597

6 Not Effective Not Effective Not Effective Not Effective 0

-71566.9,
27597.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.1,
27598.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.2,
27598.8

6 Not Effective Not Effective Not Effective Not Effective 0
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Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.04194

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.28386 31.2235 -69.4013
ABBANC
AMENTO

0 32.0066 5.61982 5.85552 9.3684 0 9.3684 24.3207 24.3207

2 4.43119 468.552 -63.697
ABBANC
AMENTO

0 32.0066 28.6558 29.8576 47.77 0 47.77 105.743 105.743

3 2.84037 526.299 -55.3839
ABBANC
AMENTO

0 32.0066 59.4712 61.9654 99.1402 0 99.1402 185.297 185.297

4 2.84037 704.842 -55.3839
ABBANC
AMENTO

0 32.0066 79.6464 82.9868 132.773 0 132.773 248.158 248.158

5 3.27126 941.427 -49.1371
ABBANC
AMENTO

0 32.0066 101.947 106.223 169.949 0 169.949 287.794 287.794

6 3.27126 1040.91 -49.1371
ABBANC
AMENTO

0 32.0066 112.72 117.447 187.907 0 187.907 318.205 318.205

7 0.66815 224.486 -47.0144
ABBANC
AMENTO

0 32.0066 122.627 127.77 204.422 0 204.422 335.989 335.989

8 3.075 1123.37 -47.0144 FRANA 0 33.8726 139.17 145.007 216.016 0 216.016 365.333 365.333

9 3.075 1223.18 -47.0144 FRANA 0 33.8726 151.536 157.891 235.207 0 235.207 397.791 397.791

10 3.80977 1584.8 -40.3632 FRANA 0 33.8726 173.176 180.439 268.798 0 268.798 415.991 415.991

11 3.80977 1675.04 -40.3632 FRANA 0 33.8726 183.036 190.713 284.104 0 284.104 439.678 439.678

12 3.84676 1797.61 -39.7042 FRANA 0 33.8726 196.144 204.37 304.448 0 304.448 467.314 467.314

13 3.84676 1852.25 -39.7042 FRANA 0 33.8726 200.009 208.397 315.442 4.99605 310.446 481.517 476.521

14 4.17559 2048.55 -33.3719 FRANA 0 33.8726 212.376 221.283 350.722 21.0791 329.643 490.609 469.53

15 4.17559 1852.75 -33.3719 FRANA 0 33.8726 184.7 192.446 322.06 35.3743 286.686 443.717 408.343

16 4.45718 1565.58 -26.9456 FRANA 0 33.8726 147.683 153.877 276.18 46.9498 229.23 351.252 304.302

17 4.45718 1245.14 -26.9456 FRANA 0 33.8726 108.534 113.086 224.186 55.7232 168.463 279.357 223.634

18 3.25417 979.054 -12.5122 FRANA 0 33.8726 136.066 141.773 270.668 59.4693 211.198 300.863 241.394

19 3.25417 984.493 -12.5122 FRANA 0 33.8726 133.015 138.594 273.016 66.5536 206.463 302.535 235.981

20 3.25417 914.254 -12.5122 FRANA 0 33.8726 116.856 121.757 255.018 73.638 181.38 280.95 207.312

21 3.30217 835.11 7.84105 FRANA 0 33.8726 125.806 131.082 270.221 74.9496 195.272 252.896 177.947

22 3.30217 791.7 7.84105 FRANA 0 33.8726 119.666 124.685 256.23 70.4885 185.741 239.75 169.262

23 3.30217 370.972 7.84105 FRANA 0 33.8726 32.7436 34.1169 116.851 66.0274 50.8238 112.342 46.3146

24 4.3456 357.005 29.6434 FRANA 0 33.8726 31.0097 32.3102 99.799 51.6668 48.1322 82.152 30.4852

25 4.3456 163.564 29.6434 FRANA 0 33.8726 10.4081 10.8446 43.5618 27.4067 16.1551 37.6388 10.2321

18/27

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



Global Minimum Query (spencer) - Safety Factor: 1.15629

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.720351 4.43586 -42.1397
ABBANC
AMENTO

0 32.0066 1.95904 2.26522 3.62418 0 3.62418 5.39678 5.39678

2 0.720351 9.52648 -42.1397
ABBANC
AMENTO

0 32.0066 4.20725 4.8648 7.78333 0 7.78333 11.5902 11.5902

3 0.720351 11.8746 -42.1397
ABBANC
AMENTO

0 32.0066 5.24426 6.06388 9.70176 0 9.70176 14.4469 14.4469

4 0.720351 14.2226 -42.1397
ABBANC
AMENTO

0 32.0066 6.28124 7.26294 11.6202 0 11.6202 17.3036 17.3036

5 0.834935 17.796 -33.3909
ABBANC
AMENTO

0 32.0066 8.07881 9.34145 14.9456 0 14.9456 20.2708 20.2708

6 0.834935 17.6964 -33.3909
ABBANC
AMENTO

0 32.0066 8.03362 9.28919 14.862 0 14.862 20.1574 20.1574

7 0.834935 17.5969 -33.3909
ABBANC
AMENTO

0 32.0066 7.98842 9.23693 14.7784 0 14.7784 20.044 20.044

8 0.834935 17.4973 -33.3909
ABBANC
AMENTO

0 32.0066 7.94323 9.18468 14.6948 0 14.6948 19.9306 19.9306

9 0.834935 17.3978 -33.3909
ABBANC
AMENTO

0 32.0066 7.89804 9.13242 14.6112 0 14.6112 19.8172 19.8172

10 0.834935 17.2982 -33.3909
ABBANC
AMENTO

0 32.0066 7.85285 9.08017 14.5276 0 14.5276 19.7038 19.7038

11 0.834935 17.1987 -33.3909
ABBANC
AMENTO

0 32.0066 7.80765 9.02791 14.444 0 14.444 19.5904 19.5904

12 0.834935 17.0991 -33.3909
ABBANC
AMENTO

0 32.0066 7.76246 8.97566 14.3604 0 14.3604 19.477 19.477

13 0.834935 20.4468 -33.3909
ABBANC
AMENTO

0 32.0066 9.28219 10.7329 17.1719 0 17.1719 23.2903 23.2903

14 0.834935 29.1176 -33.3909
ABBANC
AMENTO

0 32.0066 13.2185 15.2844 24.4539 0 24.4539 33.1669 33.1669

15 0.841743 35.414 -22.1929
ABBANC
AMENTO

0 32.0066 19.8994 23.0095 36.8135 0 36.8135 44.9314 44.9314

16 0.841743 33.0875 -22.1929
ABBANC
AMENTO

0 32.0066 18.5921 21.4979 34.395 0 34.395 41.9796 41.9796

17 0.841743 29.6046 -22.1929
ABBANC
AMENTO

0 32.0066 16.635 19.2349 30.7745 0 30.7745 37.5607 37.5607

18 0.841743 26.1217 -22.1929
ABBANC
AMENTO

0 32.0066 14.678 16.972 27.1539 0 27.1539 33.1418 33.1418

19 0.841743 22.6388 -22.1929
ABBANC
AMENTO

0 32.0066 12.7209 14.7091 23.5334 0 23.5334 28.7229 28.7229

20 0.841743 19.1559 -22.1929
ABBANC
AMENTO

0 32.0066 10.7638 12.4461 19.913 0 19.913 24.3041 24.3041

21 0.841743 15.673 -22.1929
ABBANC
AMENTO

0 32.0066 8.80679 10.1832 16.2924 0 16.2924 19.8851 19.8851

22 0.841743 12.1901 -22.1929
ABBANC
AMENTO

0 32.0066 6.84973 7.92027 12.6719 0 12.6719 15.4662 15.4662

23 0.841743 8.70723 -22.1929
ABBANC
AMENTO

0 32.0066 4.89267 5.65734 9.05133 0 9.05133 11.0473 11.0473

24 0.841743 5.22434 -22.1929
ABBANC
AMENTO

0 32.0066 2.9356 3.3944 5.4308 0 5.4308 6.62837 6.62837

25 0.841743 1.74145 -22.1929
ABBANC
AMENTO

0 32.0066 1.00131 1.1578 1.8524 0 1.8524 2.26088 2.26088
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 1.15216

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 2.99861 216.766 -72.416
ABBANC
AMENTO

0 32.0066 12.9817 14.957 23.9302 0 23.9302 64.8935 64.8935

2 3.85199 878.561 -67.3439
ABBANC
AMENTO

0 32.0066 42.9255 49.4571 79.1278 0 79.1278 181.966 181.966

3 3.36989 1035.98 -47.6252
ABBANC
AMENTO

0 32.0066 84.0019 96.7836 154.847 0 154.847 246.922 246.922

4 3.36989 1129.67 -47.6252
ABBANC
AMENTO

0 32.0066 87.1025 100.356 160.563 0 160.563 256.037 256.037

5 3.33639 1262.28 -43.7159
ABBANC
AMENTO

0 32.0066 103.944 119.76 191.607 0 191.607 290.993 290.993

6 3.33639 1339.65 -43.7159
ABBANC
AMENTO

0 32.0066 127.535 146.941 235.095 0 235.095 357.038 357.038

7 0.554972 229.659 -43.7159
MAGRON
E

24 38.6598 160.611 185.05 201.313 0 201.313 354.882 354.882

8 0.243303 101.583 -34.8417
MAGRON
E

24 38.6598 199.284 229.607 257.009 0 257.009 395.73 395.73

9 2.65468 1109.45 -34.8417 FRANA 0 33.8726 150.694 173.624 258.647 0 258.647 363.545 363.545

10 2.65468 1139.46 -34.8417 FRANA 0 33.8726 156.949 180.83 269.381 0 269.381 378.633 378.633

11 2.65468 1099.77 -34.8417 FRANA 0 33.8726 153.527 176.888 263.508 0 263.508 370.378 370.378

12 3.03959 1078.3 -24.234 FRANA 0 33.8726 174.303 200.825 299.167 0 299.167 377.626 377.626

13 3.03959 850.747 -24.234 FRANA 0 33.8726 138.769 159.884 242.36 4.18177 238.178 304.824 300.642

14 3.03959 656.349 -24.234 FRANA 0 33.8726 107.933 124.356 193.682 8.42942 185.253 242.266 233.837

15 3.20516 629.037 -15.9404 FRANA 0 33.8726 125.94 145.103 226.366 10.2064 216.159 262.336 252.13

16 3.20516 685.807 -15.9404 FRANA 0 33.8726 136.861 157.686 246.895 11.9915 234.903 285.985 273.994

17 3.20516 684.892 -15.9404 FRANA 0 33.8726 129.007 148.637 242.396 20.9721 221.424 279.243 258.271

18 2.45882 480.569 -10.4142 FRANA 0 33.8726 127.86 147.315 247.132 27.679 219.453 270.632 242.953

19 2.45882 436.7 -10.4142 FRANA 0 33.8726 107.55 123.915 216.708 32.1122 184.595 236.474 204.362

20 2.45882 479.747 -10.4142 FRANA 0 33.8726 110.288 127.069 225.839 36.5454 189.293 246.109 209.563

21 2.45882 360.447 -10.4142 FRANA 0 33.8726 72.9482 84.048 166.184 40.9786 125.206 179.592 138.613

22 2.39662 151.704 16.5345 FRANA 0 33.8726 39.1076 45.0582 106.828 39.7054 67.123 95.2186 55.5132

23 2.39662 113.597 16.5345 FRANA 0 33.8726 20.4013 23.5056 67.742 32.7257 35.0163 61.6855 28.9598

24 2.39662 82.9042 16.5345 FRANA 0 33.8726 9.97795 11.4962 42.872 25.7461 17.1259 39.9099 14.1638

25 2.39662 52.2114 16.5345 FRANA 0 33.8726 2.89033 3.33012 23.7273 18.7664 4.96088 22.8692 4.10283
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Entity Information

Water Table

X Y

-71667.5 27648.5

-71658.8 27648.5

-71651.9 27645.9

-71643.5 27639.6

-71635.7 27628.3

-71624.3 27611.2

-71610.1 27597.7

-71591.5 27584.7

-71576.5 27577.8

-71567.8 27574.9

-71551.6 27569.9

-71543.5 27569.9

-71537 27569.9

-71520.4 27569.9

External Boundary
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X Y

-71624.1 27630.5

-71639.2 27648.9

-71654 27663.4

-71659 27667.6

-71667.5 27668.9

-71667.5 27648.5

-71667.5 27523.7

-71520.4 27523.7

-71520.4 27534.9

-71520.4 27552.8

-71520.4 27568.4

-71535.4 27568.4

-71535.7 27568.4

-71536.7 27568.4

-71538.3 27575.6

-71539.3 27575.8

-71541.5 27575.6

-71549.2 27580.3

-71556 27580.4

-71556.7 27580.4

-71557.5 27584.4

-71559.8 27584.4

-71561 27590.4

-71563.2 27590.4

-71564.4 27596.4

-71566.7 27596.4

-71567.3 27599.4

-71569.6 27599.4

-71578.6 27605.4

-71580.6 27605.4

-71589.6 27611.4

-71591.6 27611.4

-71600.6 27617.4

-71602.6 27617.4

-71611.6 27623.4

-71613.6 27623.4

-71622.6 27629.4

-71623.6 27629.4

Material Boundary

X Y

-71556 27580.4

-71556.7 27579.7

-71548.6 27573.6

-71539.3 27566.9

-71535.4 27566.9

-71535.4 27568.4

Material Boundary
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X Y

-71539.3 27575.8

-71539.3 27568.4

Material Boundary

X Y

-71539.3 27566.9

-71539.3 27568.4

Material Boundary

X Y

-71556.7 27579.7

-71559.2 27579.7

-71570.6 27579.7

-71574.7 27579.7

-71574.7 27580.4

-71572.8 27580.4

-71556.7 27580.4

Material Boundary

X Y

-71602.7 27602.6

-71598 27593.1

-71595.7 27588.8

-71587.8 27577.9

-71576.8 27567.1

-71568.7 27560.4

-71560.4 27557.5

-71545.9 27554.6

-71528.1 27552.9

-71520.4 27552.8

Material Boundary

X Y

-71587.8 27577.9

-71580 27559.1

-71575.2 27548.7

-71568.7 27540.4

-71565.6 27538.7

-71563.3 27537.9

-71553.4 27536.5

-71542.6 27534.9

-71530.7 27534.9

-71520.4 27534.9

Material Boundary

X Y

-71623.6 27629.4

-71619.1 27620.2

-71615.8 27613.6

-71613.6 27610.5
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-71613.3 27610.1

-71604.7 27603.7

-71602.7 27602.6

-71601.3 27601.9

-71595.1 27595.1

-71590.6 27593.3

-71590.4 27593.1

-71590.1 27592.8

-71590 27592.8

-71589.9 27592.7

-71589.6 27592.5

-71589.5 27592.4

-71589.3 27592.2

-71589 27592.1

-71588.9 27592

-71588.8 27591.9

-71588.6 27591.7

-71588.4 27591.7

-71588.2 27591.5

-71587.9 27591.2

-71587.8 27591.1

-71587.7 27591

-71587.5 27590.8

-71587.4 27590.7

-71587.1 27590.5

-71586.8 27590.2

-71586.7 27590.1

-71586.6 27590

-71586.4 27589.8

-71586.3 27589.7

-71586 27589.5

-71585.8 27589.3

-71585.7 27589.2

-71585.5 27589.1

-71585.3 27588.9

-71585.2 27588.8

-71584.9 27588.6

-71584.7 27588.3

-71584.6 27588.3

-71584.4 27588.1

-71584.2 27588

-71584.1 27587.9

-71583.9 27587.7

-71583.6 27587.4

-71583.5 27587.4

-71583.3 27587.2

-71583.1 27587.1

-71583.1 27587.1

-71582.8 27586.8

-71582.5 27586.6

-71582.4 27586.5

-71582.2 27586.3

-71582 27586.1
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-71582 27586.1

-71581.7 27585.9

-71581.4 27585.7

-71581.3 27585.6

-71581.1 27585.4

-71581 27585.3

-71580.9 27585.3

-71580.6 27585

-71580.4 27584.8

-71580.2 27584.7

-71580 27584.6

-71579.9 27584.5

-71579.8 27584.5

-71579.5 27584.2

-71579.3 27584

-71579.2 27583.9

-71578.9 27583.8

-71578.8 27583.7

-71578.7 27583.7

-71578.4 27583.5

-71578.2 27583.4

-71578.1 27583.3

-71577.8 27583.1

-71577.7 27583

-71577.7 27583

-71577.4 27582.9

-71577.1 27582.7

-71577 27582.7

-71576.7 27582.4

-71576.6 27582.4

-71576.6 27582.4

-71576.3 27582.2

-71576.1 27582.1

-71575.9 27582

-71575.6 27581.8

-71575.5 27581.7

-71575.5 27581.7

-71575.2 27581.6

-71575 27581.5

-71574.8 27581.4

-71574.5 27581.2

-71574.5 27581.2

-71574.4 27581.2

-71574.1 27581

-71573.9 27580.9

-71573.7 27580.9

-71573.4 27580.7

-71573.4 27580.7

-71573.4 27580.7

-71573 27580.5

-71572.8 27580.4

Material Boundary
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X Y

-71570.6 27579.7

-71570.5 27579.7

-71570.1 27579.6

-71569.8 27579.6

-71569.6 27579.7

-71569.4 27579.7

-71569.1 27579.5

-71569 27579.5

-71569 27579.5

-71568.7 27579.4

-71568.5 27579.4

-71568.3 27579.4

-71568 27579.3

-71568 27579.3

-71567.9 27579.3

-71567.6 27579.2

-71567.4 27579.1

-71567.2 27579

-71566.9 27578.6

-71566.9 27578.6

-71566.8 27578.6

-71566.5 27578.4

-71566.4 27578.4

-71566.2 27578.2

-71565.8 27578

-71565.8 27578

-71565.7 27578

-71565.4 27577.8

-71565.3 27577.8

-71565.1 27577.7

-71564.7 27577.6

-71564.7 27577.6

-71564.6 27577.6

-71564.3 27577.5

-71564.2 27577.5

-71564 27577.5

-71563.7 27577.5

-71563.6 27577.5

-71563.5 27577.5

-71563.3 27577.6

-71563.1 27577.6

-71562.9 27577.7

-71562.6 27577.8

-71562.5 27577.8

-71562.4 27577.8

-71562.2 27577.8

-71562.1 27577.9

-71561.8 27577.9

-71561.5 27578

-71561.5 27578

-71561.3 27578.1
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-71561.1 27578.2

-71561 27578.2

-71560.7 27578.4

-71560.4 27578.7

-71560.4 27578.8

-71560.3 27578.9

-71560 27579.1

-71559.9 27579.1

-71559.7 27579.3

-71559.4 27579.6

-71559.3 27579.6

-71559.2 27579.7

-71559.2 27579.8

Material Boundary

X Y

-71619.1 27620.2

-71613.2 27617.4

-71611.1 27617.4

-71598.5 27611.4

-71596.4 27611.4

-71583.9 27605.4

-71581.9 27605.4

-71569.6 27599.4

Material Boundary

X Y

-71576.7 27582.4

-71574.7 27580.4
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General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right

1/26

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes
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Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None
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Surface Options

Surface Type: Non-Circular Path Search

Number of Surfaces: 5000

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Segment Length: 10

Minimum Elevation: Not Defined

Minimum Depth [m]: 2

Minimum Area: Not Defined

Minimum Weight: Not Defined

Upper Angle [deg]: Auto Defined

Lower Angle [deg]: Auto Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No

Seismic Load Coefficient (Horizontal): 0.03

Seismic Load Coefficient (Vertical): -0.015
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Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 100

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1
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Support

GEOGRIGLIA150kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 150/5

Ultimate Tensile Strength 150 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 103.214 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 101.19 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No

GEOGRIGLIA100kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 100/5

Ultimate Tensile Strength 100 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 68.8091 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 67.46 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No

8/26

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



GEOGRIGLIA 100kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 100/5

Ultimate Tensile Strength 100 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 68.8091 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 67.46 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No

GEOGRIGLIA 200kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 200/5

Ultimate Tensile Strength 200 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 137.618 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 134.92 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation Yes
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Global Minimums

Method: bishop simplified

FS 1.225610

Axis Location: -71513.243, 27681.196

Left Slip Surface Endpoint: -71610.333, 27622.621

Right Slip Surface Endpoint: -71524.638, 27568.380

Left Slope Intercept: -71610.333 27622.621

Right Slope Intercept: -71524.638 27569.948

Resisting Moment: 1.92949e+06 kN-m

Driving Moment: 1.57431e+06 kN-m

Total Slice Area: 1351.12 m2

Surface Horizontal Width: 85.6953 m

Surface Average Height: 15.7665 m

Method: spencer

FS 1.347470

Axis Location: -71568.080, 27625.983

Left Slip Surface Endpoint: -71590.214, 27611.436

Right Slip Surface Endpoint: -71569.724, 27599.548

Resisting Moment: 7362.48 kN-m

Driving Moment: 5463.93 kN-m

Resisting Horizontal Force: 257.175 kN

Driving Horizontal Force: 190.858 kN

Total Slice Area: 23.0928 m2

Surface Horizontal Width: 20.4899 m

Surface Average Height: 1.12703 m

Method: gle/morgenstern-price

FS 1.348000

Axis Location: -71515.637, 27657.819

Left Slip Surface Endpoint: -71593.743, 27612.894

Right Slip Surface Endpoint: -71526.561, 27568.380

Left Slope Intercept: -71593.743 27612.894

Right Slope Intercept: -71526.561 27569.948

Resisting Moment: 1.10002e+06 kN-m

Driving Moment: 816040 kN-m

Resisting Horizontal Force: 9668.47 kN

Driving Horizontal Force: 7172.45 kN

Passive Support Moment: 28663.4 kN-m

Passive Horizontal Support Force: 372.992 kN

Maximum Single Support Force: 137.618 kN

Total Support Force: 372.992 kN

Total Slice Area: 864.254 m2

Surface Horizontal Width: 67.1815 m

Surface Average Height: 12.8645 m
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Global Minimum Coordinates

Method: bishop simplified

X Y

-71610.3 27622.6

-71609 27619.2

-71604.6 27610.2

-71598.9 27602

-71592.4 27594.4

-71585.6 27587.1

-71578 27580.7

-71570.3 27574.3

-71561.9 27568.8

-71553 27564.2

-71543.2 27562.1

-71533.3 27563.4

-71524.6 27568.4

-71524.6 27569.9

Method: spencer

X Y

-71590.2 27611.4

-71587.3 27608.8

-71579 27603.3

-71569.7 27599.5

Method: gle/morgenstern-price

X Y

-71593.7 27612.9

-71590.7 27603.4

-71586.9 27594.2

-71580.2 27586.8

-71572.9 27579.9

-71564.7 27574.2

-71555.6 27570.1

-71546 27567.3

-71536.1 27565.5

-71526.6 27568.4

-71526.6 27569.9
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Global Minimum Support Data

Method: bishop simplified

Number of Supports: 32

GEOGRIGLIA 200kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71556.7,
27580.4

18 Not Effective Not Effective Not Effective Not Effective 0

-71556.8,
27581

18 Not Effective Not Effective Not Effective Not Effective 0

-71557,
27581.6

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.1,
27582.2

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.2,
27582.8

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.3,
27583.4

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.4,
27584

18 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71559.8,
27584.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71559.9,
27585.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560,
27585.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.1,
27586.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.3,
27586.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.4,
27587.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.5,
27588.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.6,
27588.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.7,
27589.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.9,
27589.9

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)
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-71563.2,
27590.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.4,
27591

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.5,
27591.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.6,
27592.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.7,
27592.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.8,
27593.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71564,
27594

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.1,
27594.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.2,
27595.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.3,
27595.8

8 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71566.7,
27596.4

6 Not Effective Not Effective Not Effective Not Effective 0

-71566.8,
27597

6 Not Effective Not Effective Not Effective Not Effective 0

-71566.9,
27597.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.1,
27598.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.2,
27598.8

6 Not Effective Not Effective Not Effective Not Effective 0

Method: spencer

Number of Supports: 32

GEOGRIGLIA 200kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71556.7,
27580.4

18 Not Effective Not Effective Not Effective Not Effective 0

-71556.8,
27581

18 Not Effective Not Effective Not Effective Not Effective 0

-71557,
27581.6

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.1,
27582.2

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.2,
27582.8

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.3,
27583.4

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.4,
27584

18 Not Effective Not Effective Not Effective Not Effective 0

13/26

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71559.8,
27584.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71559.9,
27585.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560,
27585.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.1,
27586.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.3,
27586.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.4,
27587.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.5,
27588.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.6,
27588.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.7,
27589.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.9,
27589.9

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71563.2,
27590.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.4,
27591

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.5,
27591.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.6,
27592.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.7,
27592.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.8,
27593.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71564,
27594

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.1,
27594.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.2,
27595.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.3,
27595.8

8 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71566.7,
27596.4

6 Not Effective Not Effective Not Effective Not Effective 0
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-71566.8,
27597

6 Not Effective Not Effective Not Effective Not Effective 0

-71566.9,
27597.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.1,
27598.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.2,
27598.8

6 Not Effective Not Effective Not Effective Not Effective 0

Method: gle/morgenstern-price

Number of Supports: 32

GEOGRIGLIA 200kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71556.7,
27580.4

18 16.7639 1.23608 16.7639 1.23608 137.618

-71556.8,
27581

18 17.2714 0.728561 17.2714 0.728561 137.618

-71557,
27581.6

18 17.779 0.221045 17.779 0.221045 97.7561

-71557.1,
27582.2

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.2,
27582.8

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.3,
27583.4

18 Not Effective Not Effective Not Effective Not Effective 0

-71557.4,
27584

18 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71559.8,
27584.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71559.9,
27585.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560,
27585.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.1,
27586.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.3,
27586.9

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.4,
27587.5

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.5,
27588.1

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.6,
27588.7

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.7,
27589.3

10 Not Effective Not Effective Not Effective Not Effective 0

-71560.9,
27589.9

10 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic
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Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71563.2,
27590.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.4,
27591

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.5,
27591.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.6,
27592.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.7,
27592.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71563.8,
27593.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71564,
27594

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.1,
27594.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.2,
27595.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71564.3,
27595.8

8 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71566.7,
27596.4

6 Not Effective Not Effective Not Effective Not Effective 0

-71566.8,
27597

6 Not Effective Not Effective Not Effective Not Effective 0

-71566.9,
27597.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.1,
27598.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71567.2,
27598.8

6 Not Effective Not Effective Not Effective Not Effective 0
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Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.22561

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.28386 31.2235 -69.4013
ABBANC
AMENTO

0 38 5.66905 6.94805 8.89309 0 8.89309 23.9764 23.9764

2 4.43119 468.552 -63.697
ABBANC
AMENTO

0 38 29.0208 35.5682 45.5252 0 45.5252 104.237 104.237

3 2.84037 526.299 -55.3839
ABBANC
AMENTO

0 38 60.5273 74.1829 94.9498 0 94.9498 182.637 182.637

4 2.84037 704.842 -55.3839
ABBANC
AMENTO

0 38 81.0609 99.349 127.161 0 127.161 244.595 244.595

5 3.27126 941.427 -49.1371
ABBANC
AMENTO

0 38 104.102 127.588 163.305 0 163.305 283.641 283.641

6 3.27126 1040.91 -49.1371
ABBANC
AMENTO

0 38 115.102 141.07 180.562 0 180.562 313.613 313.613

7 0.66815 224.486 -47.0144
ABBANC
AMENTO

0 38 125.352 153.633 196.641 0 196.641 331.132 331.132

8 3.075 1123.37 -47.0144 FRANA 0 40 142.118 174.181 207.581 0 207.581 360.06 360.06

9 3.075 1223.18 -47.0144 FRANA 0 40 154.744 189.656 226.023 0 226.023 392.05 392.05

10 3.80977 1584.8 -40.3632 FRANA 0 40 177.426 217.455 259.152 0 259.152 409.957 409.957

11 3.80977 1675.04 -40.3632 FRANA 0 40 187.528 229.836 273.908 0 273.908 433.299 433.299

12 3.84676 1797.61 -39.7042 FRANA 0 40 201.021 246.373 293.616 0 293.616 460.532 460.532

13 3.84676 1852.25 -39.7042 FRANA 0 40 204.949 251.187 304.35 4.99605 299.354 474.527 469.531

14 4.17559 2048.55 -33.3719 FRANA 0 40 218.17 267.391 339.744 21.0791 318.665 483.447 462.368

15 4.17559 1852.75 -33.3719 FRANA 0 40 189.617 232.397 312.334 35.3743 276.96 437.23 401.856

16 4.45718 1565.58 -26.9456 FRANA 0 40 151.928 186.204 268.858 46.9498 221.908 346.088 299.138

17 4.45718 1245.14 -26.9456 FRANA 0 40 111.491 136.645 218.57 55.7232 162.847 275.245 219.521

18 3.25417 979.054 -12.5122 FRANA 0 40 140.813 172.582 265.144 59.4693 205.675 296.393 236.924

19 3.25417 984.493 -12.5122 FRANA 0 40 137.58 168.62 267.507 66.5536 200.953 298.038 231.485

20 3.25417 914.254 -12.5122 FRANA 0 40 120.731 147.969 249.98 73.638 176.342 276.772 203.134

21 3.30217 835.11 7.84105 FRANA 0 40 131.625 161.321 267.205 74.9496 192.255 249.078 174.129

22 3.30217 791.7 7.84105 FRANA 0 40 125.22 153.471 253.388 70.4885 182.9 236.144 165.655

23 3.30217 370.972 7.84105 FRANA 0 40 33.9043 41.5535 115.549 66.0274 49.5215 110.88 44.8524

24 4.3456 357.005 29.6434 FRANA 0 40 33.0417 40.4962 99.9282 51.6668 48.2614 81.1248 29.458

25 4.3456 163.564 29.6434 FRANA 0 40 11.0927 13.5953 43.609 27.4067 16.2023 37.2964 9.88967
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Global Minimum Query (spencer) - Safety Factor: 1.34747

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.720351 4.43586 -42.1397
ABBANC
AMENTO

0 38 2.01673 2.71748 3.47822 0 3.47822 5.30301 5.30301

2 0.720351 9.52648 -42.1397
ABBANC
AMENTO

0 38 4.33114 5.83608 7.46984 0 7.46984 11.3888 11.3888

3 0.720351 11.8746 -42.1397
ABBANC
AMENTO

0 38 5.39867 7.27455 9.311 0 9.311 14.1959 14.1959

4 0.720351 14.2226 -42.1397
ABBANC
AMENTO

0 38 6.4662 8.71301 11.1522 0 11.1522 17.0029 17.0029

5 0.834935 17.796 -33.3909
ABBANC
AMENTO

0 38 8.36694 11.2742 14.4303 0 14.4303 19.9454 19.9454

6 0.834935 17.6964 -33.3909
ABBANC
AMENTO

0 38 8.32011 11.2111 14.3496 0 14.3496 19.8338 19.8338

7 0.834935 17.5969 -33.3909
ABBANC
AMENTO

0 38 8.27336 11.1481 14.2689 0 14.2689 19.7223 19.7223

8 0.834935 17.4973 -33.3909
ABBANC
AMENTO

0 38 8.22653 11.085 14.1881 0 14.1881 19.6106 19.6106

9 0.834935 17.3978 -33.3909
ABBANC
AMENTO

0 38 8.1797 11.0219 14.1074 0 14.1074 19.4991 19.4991

10 0.834935 17.2982 -33.3909
ABBANC
AMENTO

0 38 8.13295 10.9589 14.0267 0 14.0267 19.3875 19.3875

11 0.834935 17.1987 -33.3909
ABBANC
AMENTO

0 38 8.08612 10.8958 13.946 0 13.946 19.276 19.276

12 0.834935 17.0991 -33.3909
ABBANC
AMENTO

0 38 8.03929 10.8327 13.8653 0 13.8653 19.1644 19.1644

13 0.834935 20.4468 -33.3909
ABBANC
AMENTO

0 38 9.61328 12.9536 16.5798 0 16.5798 22.9164 22.9164

14 0.834935 29.1176 -33.3909
ABBANC
AMENTO

0 38 13.6899 18.4467 23.6107 0 23.6107 32.6344 32.6344

15 0.841743 35.414 -22.1929
ABBANC
AMENTO

0 38 20.7787 27.9987 35.8367 0 35.8367 44.3133 44.3133

16 0.841743 33.0875 -22.1929
ABBANC
AMENTO

0 38 19.4136 26.1593 33.4825 0 33.4825 41.4022 41.4022

17 0.841743 29.6046 -22.1929
ABBANC
AMENTO

0 38 17.3701 23.4057 29.958 0 29.958 37.0441 37.0441

18 0.841743 26.1217 -22.1929
ABBANC
AMENTO

0 38 15.3266 20.6521 26.4334 0 26.4334 32.6859 32.6859

19 0.841743 22.6388 -22.1929
ABBANC
AMENTO

0 38 13.283 17.8985 22.909 0 22.909 28.3278 28.3278

20 0.841743 19.1559 -22.1929
ABBANC
AMENTO

0 38 11.2395 15.1449 19.3845 0 19.3845 23.9697 23.9697

21 0.841743 15.673 -22.1929
ABBANC
AMENTO

0 38 9.19597 12.3913 15.8601 0 15.8601 19.6116 19.6116

22 0.841743 12.1901 -22.1929
ABBANC
AMENTO

0 38 7.1524 9.63765 12.3356 0 12.3356 15.2534 15.2534

23 0.841743 8.70723 -22.1929
ABBANC
AMENTO

0 38 5.10886 6.88403 8.81115 0 8.81115 10.8953 10.8953

24 0.841743 5.22434 -22.1929
ABBANC
AMENTO

0 38 3.06531 4.13042 5.2867 0 5.2867 6.53719 6.53719

25 0.841743 1.74145 -22.1929
ABBANC
AMENTO

0 38 1.01215 1.36384 1.74563 0 1.74563 2.15854 2.15854
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 1.348

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 2.99861 216.766 -72.416
ABBANC
AMENTO

0 38 13.1205 17.6865 22.6377 0 22.6377 64.0391 64.0391

2 3.85199 878.561 -67.3439
ABBANC
AMENTO

0 38 43.5811 58.7473 75.1932 0 75.1932 179.602 179.602

3 3.36989 1035.98 -47.6252
ABBANC
AMENTO

0 38 86.0809 116.037 148.52 0 148.52 242.874 242.874

4 3.36989 1129.67 -47.6252
ABBANC
AMENTO

0 38 89.0645 120.059 153.668 0 153.668 251.292 251.292

5 3.33639 1262.28 -43.7159
ABBANC
AMENTO

0 38 106.306 143.3 183.415 0 183.415 285.06 285.06

6 3.33639 1339.65 -43.7159
ABBANC
AMENTO

0 38 129.07 173.987 222.693 0 222.693 346.104 346.104

7 0.554972 229.659 -43.7159
MAGRON
E

30 45 164.409 221.624 191.625 0 191.625 348.825 348.825

8 0.243303 101.583 -34.8417
MAGRON
E

30 45 205.301 276.746 246.746 0 246.746 389.656 389.656

9 2.65468 1109.45 -34.8417 FRANA 0 40 154.58 208.374 248.331 0 248.331 355.934 355.934

10 2.65468 1139.46 -34.8417 FRANA 0 40 161.073 217.127 258.762 0 258.762 370.885 370.885

11 2.65468 1099.77 -34.8417 FRANA 0 40 157.654 212.518 253.269 0 253.269 363.012 363.012

12 3.03959 1078.3 -24.234 FRANA 0 40 180.926 243.888 290.654 0 290.654 372.095 372.095

13 3.03959 850.747 -24.234 FRANA 0 40 144.151 194.315 235.757 4.18177 231.575 300.644 296.462

14 3.03959 656.349 -24.234 FRANA 0 40 112.222 151.275 188.711 8.42942 180.282 239.226 230.797

15 3.20516 629.037 -15.9404 FRANA 0 40 132.502 178.613 223.07 10.2064 212.863 260.915 250.708

16 3.20516 685.807 -15.9404 FRANA 0 40 143.917 194 243.192 11.9915 231.2 284.297 272.306

17 3.20516 684.892 -15.9404 FRANA 0 40 135.3 182.384 238.329 20.9721 217.357 276.973 256.001

18 2.45882 480.569 -10.4142 FRANA 0 40 134.671 181.536 244.026 27.679 216.347 268.777 241.098

19 2.45882 436.7 -10.4142 FRANA 0 40 112.907 152.198 213.494 32.1122 181.382 234.245 202.133

20 2.45882 479.747 -10.4142 FRANA 0 40 115.483 155.671 222.067 36.5454 185.521 243.291 206.746

21 2.45882 360.447 -10.4142 FRANA 0 40 76.1832 102.695 163.366 40.9786 122.387 177.368 136.389

22 2.39662 151.704 16.5345 FRANA 0 40 42.335 57.0676 107.716 39.7054 68.0106 95.148 55.4426

23 2.39662 113.597 16.5345 FRANA 0 40 21.8309 29.4281 67.7968 32.7257 35.0711 61.3159 28.5902

24 2.39662 82.9042 16.5345 FRANA 0 40 10.5941 14.2809 42.7652 25.7461 17.0191 39.6201 13.874

25 2.39662 52.2114 16.5345 FRANA 0 40 3.0538 4.11652 23.6723 18.7664 4.90592 22.7657 3.99934
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Entity Information

Water Table

X Y

-71667.5 27648.5

-71658.8 27648.5

-71651.9 27645.9

-71643.5 27639.6

-71635.7 27628.3

-71624.3 27611.2

-71610.1 27597.7

-71591.5 27584.7

-71576.5 27577.8

-71567.8 27574.9

-71551.6 27569.9

-71543.5 27569.9

-71537 27569.9

-71520.4 27569.9

External Boundary
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X Y

-71624.1 27630.5

-71639.2 27648.9

-71654 27663.4

-71659 27667.6

-71667.5 27668.9

-71667.5 27648.5

-71667.5 27523.7

-71520.4 27523.7

-71520.4 27534.9

-71520.4 27552.8

-71520.4 27568.4

-71535.4 27568.4

-71535.7 27568.4

-71536.7 27568.4

-71538.3 27575.6

-71539.3 27575.8

-71541.5 27575.6

-71549.2 27580.3

-71556 27580.4

-71556.7 27580.4

-71557.5 27584.4

-71559.8 27584.4

-71561 27590.4

-71563.2 27590.4

-71564.4 27596.4

-71566.7 27596.4

-71567.3 27599.4

-71569.6 27599.4

-71578.6 27605.4

-71580.6 27605.4

-71589.6 27611.4

-71591.6 27611.4

-71600.6 27617.4

-71602.6 27617.4

-71611.6 27623.4

-71613.6 27623.4

-71622.6 27629.4

-71623.6 27629.4

Material Boundary

X Y

-71556 27580.4

-71556.7 27579.7

-71548.6 27573.6

-71539.3 27566.9

-71535.4 27566.9

-71535.4 27568.4

Material Boundary
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X Y

-71539.3 27575.8

-71539.3 27568.4

Material Boundary

X Y

-71539.3 27566.9

-71539.3 27568.4

Material Boundary

X Y

-71556.7 27579.7

-71559.2 27579.7

-71570.6 27579.7

-71574.7 27579.7

-71574.7 27580.4

-71572.8 27580.4

-71556.7 27580.4

Material Boundary

X Y

-71602.7 27602.6

-71598 27593.1

-71595.7 27588.8

-71587.8 27577.9

-71576.8 27567.1

-71568.7 27560.4

-71560.4 27557.5

-71545.9 27554.6

-71528.1 27552.9

-71520.4 27552.8

Material Boundary

X Y

-71587.8 27577.9

-71580 27559.1

-71575.2 27548.7

-71568.7 27540.4

-71565.6 27538.7

-71563.3 27537.9

-71553.4 27536.5

-71542.6 27534.9

-71530.7 27534.9

-71520.4 27534.9

Material Boundary

X Y

-71623.6 27629.4

-71619.1 27620.2

-71615.8 27613.6

-71613.6 27610.5
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-71613.3 27610.1

-71604.7 27603.7

-71602.7 27602.6

-71601.3 27601.9

-71595.1 27595.1

-71590.6 27593.3

-71590.4 27593.1

-71590.1 27592.8

-71590 27592.8

-71589.9 27592.7

-71589.6 27592.5

-71589.5 27592.4

-71589.3 27592.2

-71589 27592.1

-71588.9 27592

-71588.8 27591.9

-71588.6 27591.7

-71588.4 27591.7

-71588.2 27591.5

-71587.9 27591.2

-71587.8 27591.1

-71587.7 27591

-71587.5 27590.8

-71587.4 27590.7

-71587.1 27590.5

-71586.8 27590.2

-71586.7 27590.1

-71586.6 27590

-71586.4 27589.8

-71586.3 27589.7

-71586 27589.5

-71585.8 27589.3

-71585.7 27589.2

-71585.5 27589.1

-71585.3 27588.9

-71585.2 27588.8

-71584.9 27588.6

-71584.7 27588.3

-71584.6 27588.3

-71584.4 27588.1

-71584.2 27588

-71584.1 27587.9

-71583.9 27587.7

-71583.6 27587.4

-71583.5 27587.4

-71583.3 27587.2

-71583.1 27587.1

-71583.1 27587.1

-71582.8 27586.8

-71582.5 27586.6

-71582.4 27586.5

-71582.2 27586.3

-71582 27586.1

23/26

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



-71582 27586.1

-71581.7 27585.9

-71581.4 27585.7

-71581.3 27585.6

-71581.1 27585.4

-71581 27585.3

-71580.9 27585.3

-71580.6 27585

-71580.4 27584.8

-71580.2 27584.7

-71580 27584.6

-71579.9 27584.5

-71579.8 27584.5

-71579.5 27584.2

-71579.3 27584

-71579.2 27583.9

-71578.9 27583.8

-71578.8 27583.7

-71578.7 27583.7

-71578.4 27583.5

-71578.2 27583.4

-71578.1 27583.3

-71577.8 27583.1

-71577.7 27583

-71577.7 27583

-71577.4 27582.9

-71577.1 27582.7

-71577 27582.7

-71576.7 27582.4

-71576.6 27582.4

-71576.6 27582.4

-71576.3 27582.2

-71576.1 27582.1

-71575.9 27582

-71575.6 27581.8

-71575.5 27581.7

-71575.5 27581.7

-71575.2 27581.6

-71575 27581.5

-71574.8 27581.4

-71574.5 27581.2

-71574.5 27581.2

-71574.4 27581.2

-71574.1 27581

-71573.9 27580.9

-71573.7 27580.9

-71573.4 27580.7

-71573.4 27580.7

-71573.4 27580.7

-71573 27580.5

-71572.8 27580.4

Material Boundary
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X Y

-71570.6 27579.7

-71570.5 27579.7

-71570.1 27579.6

-71569.8 27579.6

-71569.6 27579.7

-71569.4 27579.7

-71569.1 27579.5

-71569 27579.5

-71569 27579.5

-71568.7 27579.4

-71568.5 27579.4

-71568.3 27579.4

-71568 27579.3

-71568 27579.3

-71567.9 27579.3

-71567.6 27579.2

-71567.4 27579.1

-71567.2 27579

-71566.9 27578.6

-71566.9 27578.6

-71566.8 27578.6

-71566.5 27578.4

-71566.4 27578.4

-71566.2 27578.2

-71565.8 27578

-71565.8 27578

-71565.7 27578

-71565.4 27577.8

-71565.3 27577.8

-71565.1 27577.7

-71564.7 27577.6

-71564.7 27577.6

-71564.6 27577.6

-71564.3 27577.5

-71564.2 27577.5

-71564 27577.5

-71563.7 27577.5

-71563.6 27577.5

-71563.5 27577.5

-71563.3 27577.6

-71563.1 27577.6

-71562.9 27577.7

-71562.6 27577.8

-71562.5 27577.8

-71562.4 27577.8

-71562.2 27577.8

-71562.1 27577.9

-71561.8 27577.9

-71561.5 27578

-71561.5 27578

-71561.3 27578.1
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-71561.1 27578.2

-71561 27578.2

-71560.7 27578.4

-71560.4 27578.7

-71560.4 27578.8

-71560.3 27578.9

-71560 27579.1

-71559.9 27579.1

-71559.7 27579.3

-71559.4 27579.6

-71559.3 27579.6

-71559.2 27579.7

-71559.2 27579.8

Material Boundary

X Y

-71619.1 27620.2

-71613.2 27617.4

-71611.1 27617.4

-71598.5 27611.4

-71596.4 27611.4

-71583.9 27605.4

-71581.9 27605.4

-71569.6 27599.4

Material Boundary

X Y

-71576.7 27582.4

-71574.7 27580.4
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General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right
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Design Standard

Selected Type: Eurocode 7 (User Defined)

Name: A2+M2

Type Partial Factor

Permanent Actions: Unfavourable 1

Permanent Actions: Favourable 1

Variable Actions: Unfavourable 1

Variable Actions: Favourable 0

Effective cohesion 1.25

Coefficient of shearing resistance 1.25

Undrained strength 1.4

Weight density 1

Shear strength (other models) 1.25

Earth resistance 1

Tensile and plate strength 1

Shear strength 1

Compressive strength 1

Bond strength 1

Seismic Coefficient 1
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Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes
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Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None
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Surface Options

Surface Type: Non-Circular Path Search

Number of Surfaces: 5000

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Segment Length: Auto Defined

Minimum Elevation: Not Defined

Minimum Depth [m]: 5

Minimum Area: Not Defined

Minimum Weight: Not Defined

Upper Angle [deg]: Auto Defined

Lower Angle [deg]: Auto Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No
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Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 100

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1
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Support

GEOGRIGLIA150kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 150/5

Ultimate Tensile Strength 150 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 103.214 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 101.19 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No

GEOGRIGLIA100kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 100/5

Ultimate Tensile Strength 100 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 68.8091 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 67.46 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No
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GEOGRIGLIA 100kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 100/5

Ultimate Tensile Strength 100 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 68.8091 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 67.46 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No
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Global Minimums

Method: bishop simplified

FS 1.103570

Axis Location: -71547.424, 27658.752

Left Slip Surface Endpoint: -71608.312, 27617.571

Right Slip Surface Endpoint: -71551.014, 27585.334

Left Slope Intercept: -71608.312 27617.571

Right Slope Intercept: -71551.014 27586.211

Resisting Moment: 413471 kN-m

Driving Moment: 374666 kN-m

Total Slice Area: 529.886 m2

Surface Horizontal Width: 57.2982 m

Surface Average Height: 9.24786 m

Method: spencer

FS 1.183510

Axis Location: -71547.853, 27660.008

Left Slip Surface Endpoint: -71609.369, 27617.572

Right Slip Surface Endpoint: -71550.814, 27585.334

Left Slope Intercept: -71609.369 27617.572

Right Slope Intercept: -71550.814 27586.211

Resisting Moment: 399032 kN-m

Driving Moment: 337158 kN-m

Resisting Horizontal Force: 4429.29 kN

Driving Horizontal Force: 3742.49 kN

Total Slice Area: 480.694 m2

Surface Horizontal Width: 58.5547 m

Surface Average Height: 8.20931 m

Method: gle/morgenstern-price

FS 1.172280

Axis Location: -71547.853, 27660.008

Left Slip Surface Endpoint: -71609.369, 27617.572

Right Slip Surface Endpoint: -71550.814, 27585.334

Left Slope Intercept: -71609.369 27617.572

Right Slope Intercept: -71550.814 27586.211

Resisting Moment: 396344 kN-m

Driving Moment: 338097 kN-m

Resisting Horizontal Force: 4410.26 kN

Driving Horizontal Force: 3762.13 kN

Total Slice Area: 480.694 m2

Surface Horizontal Width: 58.5547 m

Surface Average Height: 8.20931 m

11/23

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



Global Minimum Coordinates

Method: bishop simplified

X Y

-71608.3 27617.6

-71607.3 27616

-71601.4 27607.8

-71594.8 27600.4

-71587.3 27593.6

-71579.7 27587.2

-71570.4 27583.3

-71560.5 27582.2

-71551 27585.3

-71551 27586.2

Method: spencer

X Y

-71609.4 27617.6

-71608.8 27616.6

-71602.9 27608.5

-71596 27601.3

-71588.4 27594.7

-71579.6 27590

-71570.6 27585.7

-71560.7 27583.9

-71550.8 27585.3

-71550.8 27586.2

Method: gle/morgenstern-price

X Y

-71609.4 27617.6

-71608.8 27616.6

-71602.9 27608.5

-71596 27601.3

-71588.4 27594.7

-71579.6 27590

-71570.6 27585.7

-71560.7 27583.9

-71550.8 27585.3

-71550.8 27586.2
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Global Minimum Support Data

Method: bishop simplified

Number of Supports: 22

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71573.4,
27592.6

10.8753 Not Effective Not Effective Not Effective Not Effective 0

-71573.5,
27593.2

11.5055 Not Effective Not Effective Not Effective Not Effective 0

-71573.6,
27593.8

12.148 Not Effective Not Effective Not Effective Not Effective 0

-71573.7,
27594.4

12.766 Not Effective Not Effective Not Effective Not Effective 0

-71573.8,
27595

13.3963 Not Effective Not Effective Not Effective Not Effective 0

-71574,
27595.6

14.0266 Not Effective Not Effective Not Effective Not Effective 0

-71574.1,
27596.2

14.6568 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71576.4,
27596.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.5,
27597.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.7,
27597.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.8,
27598.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.9,
27599

8 Not Effective Not Effective Not Effective Not Effective 0

-71577,
27599.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.1,
27600.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.3,
27600.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.4,
27601.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.5,
27602

8 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)
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-71579.9,
27602.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71580,
27603.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.1,
27603.8

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.2,
27604.4

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.4,
27605

6 Not Effective Not Effective Not Effective Not Effective 0

Method: spencer

Number of Supports: 22

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71573.4,
27592.6

10.8753 Not Effective Not Effective Not Effective Not Effective 0

-71573.5,
27593.2

11.5055 Not Effective Not Effective Not Effective Not Effective 0

-71573.6,
27593.8

12.148 Not Effective Not Effective Not Effective Not Effective 0

-71573.7,
27594.4

12.766 Not Effective Not Effective Not Effective Not Effective 0

-71573.8,
27595

13.3963 Not Effective Not Effective Not Effective Not Effective 0

-71574,
27595.6

14.0266 Not Effective Not Effective Not Effective Not Effective 0

-71574.1,
27596.2

14.6568 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71576.4,
27596.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.5,
27597.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.7,
27597.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.8,
27598.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.9,
27599

8 Not Effective Not Effective Not Effective Not Effective 0

-71577,
27599.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.1,
27600.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.3,
27600.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.4,
27601.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.5,
27602

8 Not Effective Not Effective Not Effective Not Effective 0
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GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71579.9,
27602.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71580,
27603.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.1,
27603.8

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.2,
27604.4

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.4,
27605

6 Not Effective Not Effective Not Effective Not Effective 0

Method: gle/morgenstern-price

Number of Supports: 22

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71573.4,
27592.6

10.8753 Not Effective Not Effective Not Effective Not Effective 0

-71573.5,
27593.2

11.5055 Not Effective Not Effective Not Effective Not Effective 0

-71573.6,
27593.8

12.148 Not Effective Not Effective Not Effective Not Effective 0

-71573.7,
27594.4

12.766 Not Effective Not Effective Not Effective Not Effective 0

-71573.8,
27595

13.3963 Not Effective Not Effective Not Effective Not Effective 0

-71574,
27595.6

14.0266 Not Effective Not Effective Not Effective Not Effective 0

-71574.1,
27596.2

14.6568 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71576.4,
27596.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.5,
27597.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.7,
27597.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.8,
27598.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.9,
27599

8 Not Effective Not Effective Not Effective Not Effective 0

-71577,
27599.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.1,
27600.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.3,
27600.8

8 Not Effective Not Effective Not Effective Not Effective 0
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-71577.4,
27601.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.5,
27602

8 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71579.9,
27602.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71580,
27603.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.1,
27603.8

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.2,
27604.4

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.4,
27605

6 Not Effective Not Effective Not Effective Not Effective 0
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Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.10357

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.05803 16.2257 -56.7612
ABBANC
AMENTO

0 32.0066 4.65989 5.14252 8.22764 0 8.22764 15.3382 15.3382

2 2.92663 184.089 -54.206
ABBANC
AMENTO

0 32.0066 19.956 22.0228 35.2349 0 35.2349 62.9106 62.9106

3 2.92663 310.669 -54.206
ABBANC
AMENTO

0 32.0066 33.6777 37.1657 59.4623 0 59.4623 106.168 106.168

4 2.86397 397.191 -48.4021
ABBANC
AMENTO

0 32.0066 47.9605 52.9278 84.6805 0 84.6805 138.704 138.704

5 2.86397 480.639 -48.4021
ABBANC
AMENTO

0 32.0066 58.0367 64.0476 102.471 0 102.471 167.845 167.845

6 0.916197 186.084 -48.4021 FRANA 0 33.8726 73.3226 80.9166 120.541 0 120.541 203.132 203.132

7 2.47391 578.164 -42.1323 FRANA 0 33.8726 91.7114 101.21 150.771 0 150.771 233.733 233.733

8 2.47391 658.928 -42.1323 FRANA 0 33.8726 104.523 115.348 171.832 0 171.832 266.383 266.383

9 2.47391 687.853 -42.1323 FRANA 0 33.8726 109.11 120.411 179.376 0 179.376 278.076 278.076

10 2.56008 736.191 -39.8764 FRANA 0 33.8726 115.994 128.008 190.693 0 190.693 287.598 287.598

11 2.56008 762.964 -39.8764 FRANA 0 33.8726 120.213 132.663 197.628 0 197.628 298.057 298.057

12 2.56008 812.273 -39.8764 FRANA 0 33.8726 127.982 141.237 210.4 0 210.4 317.32 317.32

13 2.30298 687.435 -23.0037 FRANA 0 33.8726 140.612 155.175 238.821 7.65829 231.163 298.518 290.859

14 2.30298 510.386 -23.0037 FRANA 0 33.8726 99.9837 110.339 179.185 14.815 164.37 221.634 206.819

15 2.30298 435.635 -23.0037 FRANA 0 33.8726 80.8307 89.2023 154.856 21.9718 132.884 189.173 167.201

16 2.30298 375.62 -23.0037 FRANA 0 33.8726 64.6947 71.3951 135.644 29.2878 106.357 163.111 133.823

17 1.98802 344.89 -6.66501 FRANA 0 33.8726 79.7189 87.9754 164.172 33.1152 131.057 173.487 140.372

18 1.98802 351.833 -6.66501 FRANA 0 33.8726 81.5173 89.96 167.454 33.4409 134.013 176.979 143.538

19 1.98802 358.704 -6.66501 FRANA 0 33.8726 83.1592 91.772 170.718 34.006 136.712 180.436 146.43

20 1.98802 367.42 -6.66501 FRANA 0 33.8726 84.3551 93.0918 174.963 36.2849 138.678 184.82 148.535

21 1.98802 319.091 -6.66501 FRANA 0 33.8726 69.2545 76.4272 152.417 38.5638 113.853 160.509 121.946

22 2.3722 141.468 18.5325 FRANA 0 33.8726 18.2088 20.0947 65.7378 35.8028 29.935 59.6338 23.831

23 2.3722 105.573 18.5325 FRANA 0 33.8726 12.6085 13.9144 48.7298 28.0016 20.7282 44.5031 16.5015

24 2.3722 71.3445 18.5325 FRANA 0 33.8726 7.5445 8.32588 32.6035 20.2005 12.403 30.0744 9.87391

25 2.3722 37.3889 18.5325 FRANA 0 33.8726 2.56855 2.83457 16.6221 12.3994 4.22267 15.761 3.36163
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Global Minimum Query (spencer) - Safety Factor: 1.18351

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.538751 5.15821 -61.8744
ABBANC
AMENTO

0 32.0066 1.88754 2.23392 3.57411 0 3.57411 7.10535 7.10535

2 2.96755 170.203 -53.6263
ABBANC
AMENTO

0 32.0066 13.7647 16.2907 26.0638 0 26.0638 44.7518 44.7518

3 2.96755 335.22 -53.6263
ABBANC
AMENTO

0 32.0066 27.11 32.085 51.3336 0 51.3336 88.1401 88.1401

4 2.99677 429.246 -46.2804
ABBANC
AMENTO

0 32.0066 40.4073 47.8224 76.5123 0 76.5123 118.767 118.767

5 2.99677 494.048 -46.2804
ABBANC
AMENTO

0 32.0066 46.5074 55.042 88.0631 0 88.0631 136.697 136.697

6 0.923114 172.015 -46.2804 FRANA 0 33.8726 55.8659 66.1179 98.4953 0 98.4953 156.916 156.916

7 2.51073 542.282 -41.1809 FRANA 0 33.8726 72.4078 85.6954 127.66 0 127.66 191.005 191.005

8 2.51073 642.195 -41.1809 FRANA 0 33.8726 85.7483 101.484 151.181 0 151.181 226.197 226.197

9 2.51073 685.612 -41.1809 FRANA 0 33.8726 91.5463 108.346 161.401 0 161.401 241.49 241.49

10 2.37643 654.184 -28.1292 FRANA 0 33.8726 121.774 144.121 214.695 0 214.695 279.797 279.797

11 2.37643 641.514 -28.1292 FRANA 0 33.8726 119.416 141.33 210.538 0 210.538 274.378 274.378

12 0.338692 90.3825 -28.1292
ABBANC
AMENTO

0 32.0066 109.556 129.661 207.448 0 207.448 266.018 266.018

13 0.167955 45.3736 -28.1292
MAGRON
E

24 38.6598 164.975 195.25 214.062 0 214.062 302.259 302.259

14 3.56619 974.104 -28.1292 FRANA 0 33.8726 120.832 143.006 213.034 0 213.034 277.632 277.632

15 3.01409 719.311 -25.3743 FRANA 0 33.8726 111.926 132.466 197.334 0 197.334 250.419 250.419

16 3.01409 488.305 -25.3743 FRANA 0 33.8726 75.9815 89.9249 133.96 0 133.96 169.997 169.997

17 3.01409 356.721 -25.3743 FRANA 0 33.8726 52.8399 62.5366 97.5438 4.38363 93.1601 122.605 118.221

18 2.4637 327.339 -10.0301 FRANA 0 33.8726 79.6871 94.3105 151.335 10.842 140.493 165.43 154.588

19 2.4637 343.759 -10.0301 FRANA 0 33.8726 82.7289 97.9105 158.553 12.6962 145.856 173.185 160.489

20 2.4637 362.607 -10.0301 FRANA 0 33.8726 85.4906 101.179 166.55 15.8248 150.726 181.671 165.846

21 2.4637 352.093 -10.0301 FRANA 0 33.8726 80.0958 94.7942 161.314 20.0996 141.214 175.48 155.381

22 2.47732 79.2495 8.04398 FRANA 0 33.8726 13.9322 16.4889 45.083 20.5197 24.5633 43.1141 22.5944

23 2.47732 60.6803 8.04398 FRANA 0 33.8726 9.46185 11.1982 33.767 17.0852 16.6818 32.4298 15.3446

24 2.47732 44.7333 8.04398 FRANA 0 33.8726 5.83287 6.90326 23.9344 13.6506 10.2838 23.11 9.45944

25 2.47732 29.1216 8.04398 FRANA 0 33.8726 2.49629 2.95439 14.6173 10.2161 4.40117 14.2645 4.04838
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 1.17228

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.538751 5.15821 -61.8744
ABBANC
AMENTO

0 32.0066 2.5225 2.95708 4.73111 0 4.73111 9.45026 9.45026

2 2.96755 170.203 -53.6263
ABBANC
AMENTO

0 32.0066 16.7021 19.5795 31.3257 0 31.3257 54.0016 54.0016

3 2.96755 335.22 -53.6263
ABBANC
AMENTO

0 32.0066 30.7385 36.0341 57.6519 0 57.6519 99.3847 99.3847

4 2.99677 429.246 -46.2804
ABBANC
AMENTO

0 32.0066 42.0658 49.3129 78.897 0 78.897 122.886 122.886

5 2.99677 494.048 -46.2804
ABBANC
AMENTO

0 32.0066 46.5836 54.609 87.3706 0 87.3706 136.084 136.084

6 0.923114 172.015 -46.2804 FRANA 0 33.8726 54.881 64.3359 95.8404 0 95.8404 153.231 153.231

7 2.51073 542.282 -41.1809 FRANA 0 33.8726 70.2704 82.3766 122.716 0 122.716 184.192 184.192

8 2.51073 642.195 -41.1809 FRANA 0 33.8726 83.1831 97.5139 145.266 0 145.266 218.038 218.038

9 2.51073 685.612 -41.1809 FRANA 0 33.8726 88.5829 103.844 154.695 0 154.695 232.192 232.192

10 2.37643 654.184 -28.1292 FRANA 0 33.8726 117.916 138.23 205.921 0 205.921 268.959 268.959

11 2.37643 641.514 -28.1292 FRANA 0 33.8726 117.308 137.518 204.859 0 204.859 267.573 267.573

12 0.338692 90.3825 -28.1292
ABBANC
AMENTO

0 32.0066 108.454 127.139 203.414 0 203.414 261.394 261.394

13 0.167955 45.3736 -28.1292
MAGRON
E

24 38.6598 164.655 193.022 211.277 0 211.277 299.303 299.303

14 3.56619 974.104 -28.1292 FRANA 0 33.8726 121.227 142.112 211.703 0 211.703 276.511 276.511

15 3.01409 719.311 -25.3743 FRANA 0 33.8726 114.583 134.323 200.099 0 200.099 254.444 254.444

16 3.01409 488.305 -25.3743 FRANA 0 33.8726 79.8303 93.5835 139.411 0 139.411 177.273 177.273

17 3.01409 356.721 -25.3743 FRANA 0 33.8726 57.83 67.7929 105.374 4.38363 100.99 132.802 128.418

18 2.4637 327.339 -10.0301 FRANA 0 33.8726 85.7278 100.497 160.552 10.842 149.71 175.715 164.873

19 2.4637 343.759 -10.0301 FRANA 0 33.8726 86.1202 100.957 163.092 12.6962 150.396 178.324 165.628

20 2.4637 362.607 -10.0301 FRANA 0 33.8726 85.247 99.9334 164.695 15.8248 148.87 179.772 163.948

21 2.4637 352.093 -10.0301 FRANA 0 33.8726 76.1326 89.2487 153.053 20.0996 132.953 166.518 146.418

22 2.47732 79.2495 8.04398 FRANA 0 33.8726 11.9417 13.999 41.3739 20.5197 20.8542 39.6863 19.1666

23 2.47732 60.6803 8.04398 FRANA 0 33.8726 7.02996 8.24108 29.3618 17.0852 12.2766 28.3683 11.2831

24 2.47732 44.7333 8.04398 FRANA 0 33.8726 3.68972 4.32538 20.0941 13.6506 6.44354 19.5727 5.9221

25 2.47732 29.1216 8.04398 FRANA 0 33.8726 1.16103 1.36105 12.2437 10.2161 2.02757 12.0796 1.86349
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Entity Information

Water Table

X Y

-71667.5 27633.2

-71654.7 27633.2

-71647.2 27631.6

-71640.1 27628.5

-71633 27623.6

-71622.5 27613.4

-71612.9 27604.8

-71602.3 27596.1

-71592.6 27589.9

-71585 27588.2

-71573.7 27587

-71565.7 27586.2

-71561.1 27586.2

-71542.1 27586.2

External Boundary

X Y

-71568.6 27592.9

-71568.9 27592.9

-71569 27592.8

-71569 27592.8

-71569.3 27592.8

-71569.5 27592.8

-71569.7 27592.8

-71570 27592.8

-71570.1 27592.8

-71570.1 27592.8

-71570.4 27592.8

-71570.6 27592.8

-71570.8 27592.8

-71571.1 27592.9

-71571.1 27592.9

-71571.2 27592.9

-71571.5 27592.8

-71571.6 27592.9

-71571.9 27592.9

-71572.2 27592.9

-71572.2 27592.9

-71572.3 27592.9

-71572.3 27592.9

-71572.6 27592.8

-71572.7 27592.8

-71572.9 27592.8

-71573.3 27592.8

-71573.3 27592.8
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-71573.4 27592.8

-71574.2 27596.6

-71576 27596.6

-71576.4 27596.6

-71577.3 27601.1

-71577.6 27602.6

-71579 27602.6

-71579.1 27602.6

-71579.9 27602.6

-71579.9 27602.6

-71580.5 27605.6

-71582.7 27605.6

-71591.7 27611.6

-71595 27611.6

-71597 27611.6

-71606 27617.6

-71609.5 27617.6

-71611.6 27617.6

-71613.2 27618.3

-71624 27627.6

-71629.2 27631.9

-71637.9 27640.4

-71644.8 27645.3

-71654.7 27652.4

-71667.5 27660.4

-71667.5 27642.6

-71667.5 27549

-71567.5 27549

-71542.1 27549

-71542.1 27567

-71542.1 27585.3

-71557.1 27585.3

-71559.2 27585.5

-71560.4 27585.4

-71561 27585.4

-71561.3 27589.4

-71561.4 27589.8

-71561.4 27589.9

-71561.7 27591.6

-71561.9 27592.4

-71562.4 27592.4

-71567 27592.7

Material Boundary

X Y

-71608.3 27586.6

-71600.6 27561.8

-71588.3 27552.1

-71572.3 27549.4

-71567.5 27549

Material Boundary
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X Y

-71582.7 27605.6

-71585.9 27605.6

-71585.9 27602.6

-71584.4 27602.6

-71579.9 27602.6

Material Boundary

X Y

-71584.4 27602.6

-71584.4 27596.6

-71583.4 27596.6

-71576.4 27596.6

Material Boundary

X Y

-71573.4 27592.8

-71573.4 27592.6

-71583.4 27592.6

-71583.4 27591.9

-71573.3 27591.9

-71572.3 27592.9

Material Boundary

X Y

-71613.2 27618.3

-71609.8 27615.4

-71607.5 27613.1

-71605.1 27607.9

-71592.6 27599.2

-71583.4 27591.9

Material Boundary

X Y

-71562.4 27592.4

-71562.4 27584.7

-71560.4 27584.7

-71560.4 27585.4

Material Boundary

X Y

-71567 27592.7

-71562.4 27584.7

Material Boundary
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X Y

-71667.5 27642.6

-71648.7 27625.7

-71618.1 27595.3

-71608.3 27586.6

-71600.6 27579.8

-71591.5 27573

-71580.8 27568.8

-71569.8 27567

-71562.7 27567

-71542.1 27567

Material Boundary

X Y

-71583.4 27592.6

-71583.4 27596.6
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General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right
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Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes
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Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None
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Surface Options

Surface Type: Non-Circular Path Search

Number of Surfaces: 5000

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Segment Length: Auto Defined

Minimum Elevation: Not Defined

Minimum Depth [m]: 5

Minimum Area: Not Defined

Minimum Weight: Not Defined

Upper Angle [deg]: Auto Defined

Lower Angle [deg]: Auto Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No

Seismic Load Coefficient (Horizontal): 0.03

Seismic Load Coefficient (Vertical): -0.015
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Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 100

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1
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Support

GEOGRIGLIA150kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 150/5

Ultimate Tensile Strength 150 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 103.214 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 101.19 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No

GEOGRIGLIA100kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 100/5

Ultimate Tensile Strength 100 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 68.8091 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 67.46 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No
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GEOGRIGLIA 100kN

Color

Type Geosynthetic

Force Application Passive (Method B)

Force Orientation Parallel to Reinforcement

Selected Manufacturer Maccaferri Paragrid 100/5

Ultimate Tensile Strength 100 kN/m

Creep Reduction Factor (RFcr) 1.37

Installation Damage Factor (RFid) 1.02

Deterioration in Service Factor (RFd) 1.04

Factor of Safety (Fr) 1.02

Strip Coverage (%) 100

Long Term Design Strength 68.8091 kN/m

Anchorage Slope Face

Connection Strength Input Constant

Connection Strength 67.46 kN/m

Input Type Coefficient of Interaction

Coefficient of Interaction 0.7

Material Dependent No

Use External Loads in Strength Computation No
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Global Minimums

Method: bishop simplified

FS 1.296650

Axis Location: -71547.424, 27658.752

Left Slip Surface Endpoint: -71608.312, 27617.571

Right Slip Surface Endpoint: -71551.014, 27585.334

Left Slope Intercept: -71608.312 27617.571

Right Slope Intercept: -71551.014 27586.211

Resisting Moment: 500216 kN-m

Driving Moment: 385776 kN-m

Total Slice Area: 529.886 m2

Surface Horizontal Width: 57.2982 m

Surface Average Height: 9.24786 m

Method: spencer

FS 1.391670

Axis Location: -71547.853, 27660.008

Left Slip Surface Endpoint: -71609.369, 27617.572

Right Slip Surface Endpoint: -71550.814, 27585.334

Left Slope Intercept: -71609.369 27617.572

Right Slope Intercept: -71550.814 27586.211

Resisting Moment: 483797 kN-m

Driving Moment: 347638 kN-m

Resisting Horizontal Force: 5383.87 kN

Driving Horizontal Force: 3868.64 kN

Total Slice Area: 480.694 m2

Surface Horizontal Width: 58.5547 m

Surface Average Height: 8.20931 m

Method: gle/morgenstern-price

FS 1.386970

Axis Location: -71547.853, 27660.008

Left Slip Surface Endpoint: -71609.369, 27617.572

Right Slip Surface Endpoint: -71550.814, 27585.334

Left Slope Intercept: -71609.369 27617.572

Right Slope Intercept: -71550.814 27586.211

Resisting Moment: 482781 kN-m

Driving Moment: 348083 kN-m

Resisting Horizontal Force: 5376.93 kN

Driving Horizontal Force: 3876.75 kN

Total Slice Area: 480.694 m2

Surface Horizontal Width: 58.5547 m

Surface Average Height: 8.20931 m
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Global Minimum Coordinates

Method: bishop simplified

X Y

-71608.3 27617.6

-71607.3 27616

-71601.4 27607.8

-71594.8 27600.4

-71587.3 27593.6

-71579.7 27587.2

-71570.4 27583.3

-71560.5 27582.2

-71551 27585.3

-71551 27586.2

Method: spencer

X Y

-71609.4 27617.6

-71608.8 27616.6

-71602.9 27608.5

-71596 27601.3

-71588.4 27594.7

-71579.6 27590

-71570.6 27585.7

-71560.7 27583.9

-71550.8 27585.3

-71550.8 27586.2

Method: gle/morgenstern-price

X Y

-71609.4 27617.6

-71608.8 27616.6

-71602.9 27608.5

-71596 27601.3

-71588.4 27594.7

-71579.6 27590

-71570.6 27585.7

-71560.7 27583.9

-71550.8 27585.3

-71550.8 27586.2
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Global Minimum Support Data

Method: bishop simplified

Number of Supports: 22

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71573.4,
27592.6

10.8753 Not Effective Not Effective Not Effective Not Effective 0

-71573.5,
27593.2

11.5055 Not Effective Not Effective Not Effective Not Effective 0

-71573.6,
27593.8

12.148 Not Effective Not Effective Not Effective Not Effective 0

-71573.7,
27594.4

12.766 Not Effective Not Effective Not Effective Not Effective 0

-71573.8,
27595

13.3963 Not Effective Not Effective Not Effective Not Effective 0

-71574,
27595.6

14.0266 Not Effective Not Effective Not Effective Not Effective 0

-71574.1,
27596.2

14.6568 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71576.4,
27596.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.5,
27597.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.7,
27597.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.8,
27598.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.9,
27599

8 Not Effective Not Effective Not Effective Not Effective 0

-71577,
27599.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.1,
27600.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.3,
27600.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.4,
27601.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.5,
27602

8 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)
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-71579.9,
27602.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71580,
27603.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.1,
27603.8

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.2,
27604.4

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.4,
27605

6 Not Effective Not Effective Not Effective Not Effective 0

Method: spencer

Number of Supports: 22

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71573.4,
27592.6

10.8753 Not Effective Not Effective Not Effective Not Effective 0

-71573.5,
27593.2

11.5055 Not Effective Not Effective Not Effective Not Effective 0

-71573.6,
27593.8

12.148 Not Effective Not Effective Not Effective Not Effective 0

-71573.7,
27594.4

12.766 Not Effective Not Effective Not Effective Not Effective 0

-71573.8,
27595

13.3963 Not Effective Not Effective Not Effective Not Effective 0

-71574,
27595.6

14.0266 Not Effective Not Effective Not Effective Not Effective 0

-71574.1,
27596.2

14.6568 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71576.4,
27596.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.5,
27597.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.7,
27597.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.8,
27598.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.9,
27599

8 Not Effective Not Effective Not Effective Not Effective 0

-71577,
27599.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.1,
27600.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.3,
27600.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.4,
27601.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.5,
27602

8 Not Effective Not Effective Not Effective Not Effective 0
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GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71579.9,
27602.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71580,
27603.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.1,
27603.8

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.2,
27604.4

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.4,
27605

6 Not Effective Not Effective Not Effective Not Effective 0

Method: gle/morgenstern-price

Number of Supports: 22

GEOGRIGLIA150kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71573.4,
27592.6

10.8753 Not Effective Not Effective Not Effective Not Effective 0

-71573.5,
27593.2

11.5055 Not Effective Not Effective Not Effective Not Effective 0

-71573.6,
27593.8

12.148 Not Effective Not Effective Not Effective Not Effective 0

-71573.7,
27594.4

12.766 Not Effective Not Effective Not Effective Not Effective 0

-71573.8,
27595

13.3963 Not Effective Not Effective Not Effective Not Effective 0

-71574,
27595.6

14.0266 Not Effective Not Effective Not Effective Not Effective 0

-71574.1,
27596.2

14.6568 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71576.4,
27596.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.5,
27597.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.7,
27597.8

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.8,
27598.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71576.9,
27599

8 Not Effective Not Effective Not Effective Not Effective 0

-71577,
27599.6

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.1,
27600.2

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.3,
27600.8

8 Not Effective Not Effective Not Effective Not Effective 0
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-71577.4,
27601.4

8 Not Effective Not Effective Not Effective Not Effective 0

-71577.5,
27602

8 Not Effective Not Effective Not Effective Not Effective 0

GEOGRIGLIA 100kN

Support Type: Geosynthetic

Start (x, y) Length (m)
L Inside SS

(m)
L Outside SS

(m)
Li (m) Lo (m) Force (kN)

-71579.9,
27602.6

6 Not Effective Not Effective Not Effective Not Effective 0

-71580,
27603.2

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.1,
27603.8

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.2,
27604.4

6 Not Effective Not Effective Not Effective Not Effective 0

-71580.4,
27605

6 Not Effective Not Effective Not Effective Not Effective 0
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Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 1.29665

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.05803 16.2257 -56.7612
ABBANC
AMENTO

0 38 4.74847 6.15711 7.88075 0 7.88075 15.1265 15.1265

2 2.92663 184.089 -54.206
ABBANC
AMENTO

0 38 20.3639 26.4049 33.7968 0 33.7968 62.0383 62.0383

3 2.92663 310.669 -54.206
ABBANC
AMENTO

0 38 34.3663 44.561 57.0354 0 57.0354 104.696 104.696

4 2.86397 397.191 -48.4021
ABBANC
AMENTO

0 38 49.0886 63.6507 81.4692 0 81.4692 136.763 136.763

5 2.86397 480.639 -48.4021
ABBANC
AMENTO

0 38 59.4018 77.0234 98.5854 0 98.5854 165.496 165.496

6 0.916197 186.084 -48.4021 FRANA 0 40 74.9706 97.2106 115.851 0 115.851 200.298 200.298

7 2.47391 578.164 -42.1323 FRANA 0 40 94.0624 121.966 145.353 0 145.353 230.442 230.442

8 2.47391 658.928 -42.1323 FRANA 0 40 107.202 139.004 165.658 0 165.658 262.633 262.633

9 2.47391 687.853 -42.1323 FRANA 0 40 111.908 145.105 172.93 0 172.93 274.161 274.161

10 2.56008 736.191 -39.8764 FRANA 0 40 119.097 154.427 184.039 0 184.039 283.536 283.536

11 2.56008 762.964 -39.8764 FRANA 0 40 123.428 160.043 190.732 0 190.732 293.847 293.847

12 2.56008 812.273 -39.8764 FRANA 0 40 131.405 170.386 203.058 0 203.058 312.838 312.838

13 2.30298 687.435 -23.0037 FRANA 0 40 145.463 188.614 232.44 7.65829 224.781 294.196 286.538

14 2.30298 510.386 -23.0037 FRANA 0 40 103.362 134.024 174.538 14.815 159.723 218.421 203.606

15 2.30298 435.635 -23.0037 FRANA 0 40 83.4851 108.251 150.981 21.9718 129.009 186.425 164.453

16 2.30298 375.62 -23.0037 FRANA 0 40 66.7303 86.5259 132.405 29.2878 103.118 160.736 131.448

17 1.98802 344.89 -6.66501 FRANA 0 40 82.9013 107.494 161.222 33.1152 128.107 170.909 137.794

18 1.98802 351.833 -6.66501 FRANA 0 40 84.7754 109.924 164.443 33.4409 131.003 174.35 140.909

19 1.98802 358.704 -6.66501 FRANA 0 40 86.4844 112.14 167.649 34.006 133.643 177.755 143.749

20 1.98802 367.42 -6.66501 FRANA 0 40 87.7114 113.731 171.824 36.2849 135.539 182.074 145.789

21 1.98802 319.091 -6.66501 FRANA 0 40 71.9513 93.2957 149.749 38.5638 111.186 158.157 119.593

22 2.3722 141.468 18.5325 FRANA 0 40 19.0367 24.6839 65.2198 35.8028 29.417 58.8383 23.0355

23 2.3722 105.573 18.5325 FRANA 0 40 13.1809 17.091 48.3697 28.0016 20.3681 43.9511 15.9495

24 2.3722 71.3445 18.5325 FRANA 0 40 7.88817 10.2282 32.39 20.2005 12.1895 29.7457 9.54515

25 2.3722 37.3889 18.5325 FRANA 0 40 2.68743 3.48466 16.5523 12.3994 4.15289 15.6514 3.25199
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Global Minimum Query (spencer) - Safety Factor: 1.39167

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.538751 5.15821 -61.8744
ABBANC
AMENTO

0 38 1.76055 2.4501 3.13598 0 3.13598 6.42964 6.42964

2 2.96755 170.203 -53.6263
ABBANC
AMENTO

0 38 13.638 18.9796 24.2928 0 24.2928 42.8087 42.8087

3 2.96755 335.22 -53.6263
ABBANC
AMENTO

0 38 26.8604 37.3808 47.8453 0 47.8453 84.3129 84.3129

4 2.99677 429.246 -46.2804
ABBANC
AMENTO

0 38 40.944 56.9806 72.9319 0 72.9319 115.748 115.748

5 2.99677 494.048 -46.2804
ABBANC
AMENTO

0 38 47.1253 65.5828 83.9421 0 83.9421 133.222 133.222

6 0.923114 172.015 -46.2804 FRANA 0 40 56.7162 78.9303 94.0652 0 94.0652 153.375 153.375

7 2.51073 542.282 -41.1809 FRANA 0 40 73.9565 102.923 122.658 0 122.658 187.359 187.359

8 2.51073 642.195 -41.1809 FRANA 0 40 87.5825 121.886 145.257 0 145.257 221.879 221.879

9 2.51073 685.612 -41.1809 FRANA 0 40 93.5035 130.126 155.078 0 155.078 236.879 236.879

10 2.37643 654.184 -28.1292 FRANA 0 40 125.38 174.488 207.946 0 207.946 274.975 274.975

11 2.37643 641.514 -28.1292 FRANA 0 40 122.952 171.108 203.919 0 203.919 269.65 269.65

12 0.338692 90.3825 -28.1292
ABBANC
AMENTO

0 38 112.793 156.971 200.914 0 200.914 261.214 261.214

13 0.167955 45.3736 -28.1292
MAGRON
E

30 45 170.821 237.727 207.727 0 207.727 299.049 299.049

14 3.56619 974.104 -28.1292 FRANA 0 40 124.41 173.138 206.337 0 206.337 272.848 272.848

15 3.01409 719.311 -25.3743 FRANA 0 40 115.464 160.688 191.501 0 191.501 246.264 246.264

16 3.01409 488.305 -25.3743 FRANA 0 40 78.3828 109.083 130.001 0 130.001 167.176 167.176

17 3.01409 356.721 -25.3743 FRANA 0 40 54.4032 75.7113 94.6129 4.38363 90.2293 120.416 116.032

18 2.4637 327.339 -10.0301 FRANA 0 40 83.8331 116.668 149.881 10.842 139.039 164.709 153.867

19 2.4637 343.759 -10.0301 FRANA 0 40 86.989 121.06 156.97 12.6962 144.274 172.356 159.659

20 2.4637 362.607 -10.0301 FRANA 0 40 89.8108 124.987 164.778 15.8248 148.953 180.663 164.838

21 2.4637 352.093 -10.0301 FRANA 0 40 84.0558 116.978 159.509 20.0996 139.409 174.376 154.276

22 2.47732 79.2495 8.04398 FRANA 0 40 15.7963 21.9833 46.7186 20.5197 26.1989 44.4862 23.9665

23 2.47732 60.6803 8.04398 FRANA 0 40 10.791 15.0175 34.9824 17.0852 17.8972 33.4573 16.3721

24 2.47732 44.7333 8.04398 FRANA 0 40 6.6897 9.30985 24.7457 13.6506 11.0951 23.8003 10.1497

25 2.47732 29.1216 8.04398 FRANA 0 40 4.15292 5.77949 17.1039 10.2161 6.88776 16.517 6.30085
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 1.38697

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.538751 5.15821 -61.8744
ABBANC
AMENTO

0 38 2.54698 3.53259 4.52151 0 4.52151 9.28646 9.28646

2 2.96755 170.203 -53.6263
ABBANC
AMENTO

0 38 16.8146 23.3214 29.8501 0 29.8501 52.6788 52.6788

3 2.96755 335.22 -53.6263
ABBANC
AMENTO

0 38 30.6175 42.4655 54.3533 0 54.3533 95.9217 95.9217

4 2.99677 429.246 -46.2804
ABBANC
AMENTO

0 38 41.8065 57.9844 74.2167 0 74.2167 117.935 117.935

5 2.99677 494.048 -46.2804
ABBANC
AMENTO

0 38 45.9624 63.7485 81.5943 0 81.5943 129.658 129.658

6 0.923114 172.015 -46.2804 FRANA 0 40 54.0384 74.9497 89.3215 0 89.3215 145.831 145.831

7 2.51073 542.282 -41.1809 FRANA 0 40 69.6626 96.6199 115.147 0 115.147 176.091 176.091

8 2.51073 642.195 -41.1809 FRANA 0 40 82.4127 114.304 136.222 0 136.222 208.321 208.321

9 2.51073 685.612 -41.1809 FRANA 0 40 87.6868 121.619 144.94 0 144.94 221.653 221.653

10 2.37643 654.184 -28.1292 FRANA 0 40 119.969 166.394 198.301 0 198.301 262.437 262.437

11 2.37643 641.514 -28.1292 FRANA 0 40 119.646 165.945 197.765 0 197.765 261.728 261.728

12 0.338692 90.3825 -28.1292
ABBANC
AMENTO

0 38 110.392 153.111 195.973 0 195.973 254.99 254.99

13 0.167955 45.3736 -28.1292
MAGRON
E

30 45 171.829 238.321 208.321 0 208.321 300.181 300.181

14 3.56619 974.104 -28.1292 FRANA 0 40 124.148 172.189 205.206 0 205.206 271.576 271.576

15 3.01409 719.311 -25.3743 FRANA 0 40 118.677 164.601 196.163 0 196.163 252.45 252.45

16 3.01409 488.305 -25.3743 FRANA 0 40 83.1554 115.334 137.45 0 137.45 176.89 176.89

17 3.01409 356.721 -25.3743 FRANA 0 40 60.5633 83.9995 104.49 4.38363 100.107 133.215 128.831

18 2.4637 327.339 -10.0301 FRANA 0 40 93.6314 129.864 165.608 10.842 154.766 182.168 171.326

19 2.4637 343.759 -10.0301 FRANA 0 40 93.3373 129.456 166.976 12.6962 154.28 183.485 170.788

20 2.4637 362.607 -10.0301 FRANA 0 40 91.4865 126.889 167.045 15.8248 151.22 183.226 167.401

21 2.4637 352.093 -10.0301 FRANA 0 40 80.9059 112.214 153.831 20.0996 133.732 168.141 148.041

22 2.47732 79.2495 8.04398 FRANA 0 40 13.3608 18.531 42.6042 20.5197 22.0845 40.716 20.1963

23 2.47732 60.6803 8.04398 FRANA 0 40 7.7156 10.7013 29.8385 17.0852 12.7533 28.7481 11.6629

24 2.47732 44.7333 8.04398 FRANA 0 40 3.96433 5.49841 20.2034 13.6506 6.55281 19.6432 5.99256

25 2.47732 29.1216 8.04398 FRANA 0 40 1.22946 1.70522 12.2483 10.2161 2.03224 12.0746 1.85849
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Entity Information

Water Table

X Y

-71667.5 27633.2

-71654.7 27633.2

-71647.2 27631.6

-71640.1 27628.5

-71633 27623.6

-71622.5 27613.4

-71612.9 27604.8

-71602.3 27596.1

-71592.6 27589.9

-71585 27588.2

-71573.7 27587

-71565.7 27586.2

-71561.1 27586.2

-71542.1 27586.2

External Boundary

X Y

-71568.6 27592.9

-71568.9 27592.9

-71569 27592.8

-71569 27592.8

-71569.3 27592.8

-71569.5 27592.8

-71569.7 27592.8

-71570 27592.8

-71570.1 27592.8

-71570.1 27592.8

-71570.4 27592.8

-71570.6 27592.8

-71570.8 27592.8

-71571.1 27592.9

-71571.1 27592.9

-71571.2 27592.9

-71571.5 27592.8

-71571.6 27592.9

-71571.9 27592.9

-71572.2 27592.9

-71572.2 27592.9

-71572.3 27592.9

-71572.3 27592.9

-71572.6 27592.8

-71572.7 27592.8

-71572.9 27592.8

-71573.3 27592.8

-71573.3 27592.8
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-71573.4 27592.8

-71574.2 27596.6

-71576 27596.6

-71576.4 27596.6

-71577.3 27601.1

-71577.6 27602.6

-71579 27602.6

-71579.1 27602.6

-71579.9 27602.6

-71579.9 27602.6

-71580.5 27605.6

-71582.7 27605.6

-71591.7 27611.6

-71595 27611.6

-71597 27611.6

-71606 27617.6

-71609.5 27617.6

-71611.6 27617.6

-71613.2 27618.3

-71624 27627.6

-71629.2 27631.9

-71637.9 27640.4

-71644.8 27645.3

-71654.7 27652.4

-71667.5 27660.4

-71667.5 27642.6

-71667.5 27549

-71567.5 27549

-71542.1 27549

-71542.1 27567

-71542.1 27585.3

-71557.1 27585.3

-71559.2 27585.5

-71560.4 27585.4

-71561 27585.4

-71561.3 27589.4

-71561.4 27589.8

-71561.4 27589.9

-71561.7 27591.6

-71561.9 27592.4

-71562.4 27592.4

-71567 27592.7

Material Boundary

X Y

-71608.3 27586.6

-71600.6 27561.8

-71588.3 27552.1

-71572.3 27549.4

-71567.5 27549

Material Boundary
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X Y

-71582.7 27605.6

-71585.9 27605.6

-71585.9 27602.6

-71584.4 27602.6

-71579.9 27602.6

Material Boundary

X Y

-71584.4 27602.6

-71584.4 27596.6

-71583.4 27596.6

-71576.4 27596.6

Material Boundary

X Y

-71573.4 27592.8

-71573.4 27592.6

-71583.4 27592.6

-71583.4 27591.9

-71573.3 27591.9

-71572.3 27592.9

Material Boundary

X Y

-71613.2 27618.3

-71609.8 27615.4

-71607.5 27613.1

-71605.1 27607.9

-71592.6 27599.2

-71583.4 27591.9

Material Boundary

X Y

-71562.4 27592.4

-71562.4 27584.7

-71560.4 27584.7

-71560.4 27585.4

Material Boundary

X Y

-71567 27592.7

-71562.4 27584.7

Material Boundary
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X Y

-71667.5 27642.6

-71648.7 27625.7

-71618.1 27595.3

-71608.3 27586.6

-71600.6 27579.8

-71591.5 27573

-71580.8 27568.8

-71569.8 27567

-71562.7 27567

-71542.1 27567

Material Boundary

X Y

-71583.4 27592.6

-71583.4 27596.6
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General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right
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Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes
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Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None

3/19

venerdì 3 marzo 2023SLIDE - An Interactive Slope Stability Program



Surface Options

Surface Type: Non-Circular Block Search

Number of Surfaces: 5000

Multiple Groups: Disabled

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Left Projection Angle (Start Angle) [deg]: 135

Left Projection Angle (End Angle) [deg]: 135

Right Projection Angle (Start Angle) [deg]: 45

Right Projection Angle (End Angle) [deg]: 45

Minimum Elevation: Not Defined

Minimum Depth [m]: 2

Minimum Area: Not Defined

Minimum Weight: Not Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No
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Loading

1 Distributed Load present

Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 5

Orientation: Horizontal
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Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 500

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

VUOTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 1e-07

Cohesion [kPa] 0

Friction Angle [deg] 0

Water Surface Water Table

Hu Value 1
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Probabilistic Input Data

General Settings

Sensitivity Analysis: On

Probabilistic Analysis: Off

Spatial Variability Analysis: Off

Variables

Loads Property Distribution Mean Min Max
Other

Properties

Distributed
Load

Magnitude Normal 5 0 105

Constant
Distribution,
Orientation:
Horizontal,
Magnitude:  5
kN/m2,
Creates
Excess Pore
Pressure: No
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Global Minimums

Method: bishop simplified

FS 0.573790

Axis Location: -71601.815, 27630.744

Left Slip Surface Endpoint: -71635.258, 27616.856

Right Slip Surface Endpoint: -71610.771, 27595.658

Resisting Moment: 32233.3 kN-m

Driving Moment: 56176.1 kN-m

Total Slice Area: 231.537 m2

Surface Horizontal Width: 24.487 m

Surface Average Height: 9.45553 m

Method: spencer

FS 0.570598

Axis Location: -71601.815, 27630.744

Left Slip Surface Endpoint: -71635.258, 27616.856

Right Slip Surface Endpoint: -71610.771, 27595.658

Resisting Moment: 32054 kN-m

Driving Moment: 56176.1 kN-m

Resisting Horizontal Force: 501.76 kN

Driving Horizontal Force: 879.358 kN

Total Slice Area: 231.537 m2

Surface Horizontal Width: 24.487 m

Surface Average Height: 9.45553 m

Method: gle/morgenstern-price

FS 0.570598

Axis Location: -71601.815, 27630.744

Left Slip Surface Endpoint: -71635.258, 27616.856

Right Slip Surface Endpoint: -71610.771, 27595.658

Resisting Moment: 32054 kN-m

Driving Moment: 56176.1 kN-m

Resisting Horizontal Force: 501.76 kN

Driving Horizontal Force: 879.358 kN

Total Slice Area: 231.537 m2

Surface Horizontal Width: 24.487 m

Surface Average Height: 9.45553 m
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Global Minimum Coordinates

Method: bishop simplified

X Y

-71635.3 27616.9

-71620.8 27595.2

-71610.8 27595.7

Method: spencer

X Y

-71635.3 27616.9

-71620.8 27595.2

-71610.8 27595.7

Method: gle/morgenstern-price

X Y

-71635.3 27616.9

-71620.8 27595.2

-71610.8 27595.7
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Global Minimum Support Data

No Supports Present

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.57379

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.965798 10.397 -56.271
ABBANC
AMENTO

0 38 4.82412 2.76803 3.54292 0 3.54292 10.7685 10.7685

2 0.965798 36.1743 -56.271
ABBANC
AMENTO

0 38 16.7845 9.63079 12.3268 0 12.3268 37.4666 37.4666

3 0.965798 62.719 -56.271
ABBANC
AMENTO

0 38 29.1011 16.6979 21.3723 0 21.3723 64.9597 64.9597

4 0.965798 89.2638 -56.271
ABBANC
AMENTO

0 38 41.4176 23.765 30.4178 0 30.4178 92.4529 92.4529

5 0.965798 115.808 -56.271
ABBANC
AMENTO

0 38 53.7341 30.8321 39.4632 0 39.4632 119.946 119.946

6 0.965798 142.304 -56.271
ABBANC
AMENTO

0 38 66.0278 37.8861 48.4921 0 48.4921 147.388 147.388

7 0.965798 161.916 -56.271
ABBANC
AMENTO

0 38 75.1275 43.1074 55.175 0 55.175 167.701 167.701

8 0.965798 176.646 -56.271
ABBANC
AMENTO

0 38 81.962 47.029 60.1945 0 60.1945 182.957 182.957

9 0.965798 191.376 -56.271
ABBANC
AMENTO

0 38 88.7964 50.9505 65.2136 0 65.2136 198.213 198.213

10 0.965798 206.105 -56.271
ABBANC
AMENTO

0 38 95.631 54.8721 70.2333 0 70.2333 213.469 213.469

11 0.965798 220.835 -56.271
ABBANC
AMENTO

0 38 102.465 58.7936 75.2524 0 75.2524 228.725 228.725

12 0.965798 217.249 -56.271
ABBANC
AMENTO

0 38 100.802 57.8389 74.0301 0 74.0301 225.01 225.01

13 0.965798 171.327 -56.271
ABBANC
AMENTO

0 38 79.4939 45.6128 58.3817 0 58.3817 177.447 177.447

14 0.965798 108.458 -56.271
ABBANC
AMENTO

0 38 50.3236 28.8752 36.9585 0 36.9585 112.333 112.333

15 0.965798 48.8079 -56.271
ABBANC
AMENTO

0 38 22.6464 12.9943 16.6319 0 16.6319 50.5517 50.5517

16 1 0.306534 2.86241 VUOTO 0 0 0 0 0.306534 0 0.306534 0.306534 0.306534

17 1 1.5425e-06 2.86241 VUOTO 0 0 0 0 1.5425e-06 0 1.5425e-06 1.5425e-06 1.5425e-06

18 1 1.4699e-06 2.86241 VUOTO 0 0 0 0 1.4699e-06 0 1.4699e-06 1.4699e-06 1.4699e-06

19 1 1.2341e-06 2.86241 VUOTO 0 0 0 0 1.2341e-06 0 1.2341e-06 1.2341e-06 1.2341e-06

20 1 1.2275e-06 2.86241 VUOTO 0 0 0 0 1.2275e-06 0 1.2275e-06 1.2275e-06 1.2275e-06

21 1 1.1136e-06 2.86241 VUOTO 0 0 0 0 1.1136e-06 0 1.1136e-06 1.1136e-06 1.1136e-06

22 1 6.904e-07 2.86241 VUOTO 0 0 0 0 6.904e-07 0 6.904e-07 6.904e-07 6.904e-07

23 1 6.125e-07 2.86241 VUOTO 0 0 0 0 6.125e-07 0 6.125e-07 6.125e-07 6.125e-07

24 1 5.975e-07 2.86241 VUOTO 0 0 0 0 5.975e-07 0 5.975e-07 5.975e-07 5.975e-07

25 1 2.525e-07 2.86241 VUOTO 0 0 0 0 2.525e-07 0 2.525e-07 2.525e-07 2.525e-07
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Global Minimum Query (spencer) - Safety Factor: 0.570598

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.965798 10.397 -56.271
ABBANC
AMENTO

0 38 4.83135 2.75676 3.52849 0 3.52849 10.7649 10.7649

2 0.965798 36.1743 -56.271
ABBANC
AMENTO

0 38 16.8097 9.59156 12.2766 0 12.2766 37.4541 37.4541

3 0.965798 62.719 -56.271
ABBANC
AMENTO

0 38 29.1447 16.6299 21.2852 0 21.2852 64.938 64.938

4 0.965798 89.2638 -56.271
ABBANC
AMENTO

0 38 41.4796 23.6682 30.2939 0 30.2939 92.4219 92.4219

5 0.965798 115.808 -56.271
ABBANC
AMENTO

0 38 53.8146 30.7065 39.3025 0 39.3025 119.906 119.906

6 0.965798 142.304 -56.271
ABBANC
AMENTO

0 38 66.1268 37.7318 48.2945 0 48.2945 147.339 147.339

7 0.965798 161.916 -56.271
ABBANC
AMENTO

0 38 75.2402 42.9319 54.9503 0 54.9503 167.645 167.645

8 0.965798 176.646 -56.271
ABBANC
AMENTO

0 38 82.0848 46.8374 59.949 0 59.949 182.895 182.895

9 0.965798 191.376 -56.271
ABBANC
AMENTO

0 38 88.9295 50.743 64.948 0 64.948 198.146 198.146

10 0.965798 206.105 -56.271
ABBANC
AMENTO

0 38 95.7743 54.6486 69.947 0 69.947 213.397 213.397

11 0.965798 220.835 -56.271
ABBANC
AMENTO

0 38 102.619 58.5541 74.946 0 74.946 228.648 228.648

12 0.965798 217.249 -56.271
ABBANC
AMENTO

0 38 100.953 57.6033 73.7289 0 73.7289 224.935 224.935

13 0.965798 171.327 -56.271
ABBANC
AMENTO

0 38 79.613 45.427 58.1437 0 58.1437 177.388 177.388

14 0.965798 108.458 -56.271
ABBANC
AMENTO

0 38 50.3989 28.7575 36.808 0 36.808 112.295 112.295

15 0.965798 48.8079 -56.271
ABBANC
AMENTO

0 38 22.6804 12.9414 16.5642 0 16.5642 50.5348 50.5348

16 1 0.306534 2.86241 VUOTO 0 0 0 0 0.306534 0 0.306534 0.306534 0.306534

17 1 1.5425e-06 2.86241 VUOTO 0 0 0 0 1.5425e-06 0 1.5425e-06 1.5425e-06 1.5425e-06

18 1 1.4699e-06 2.86241 VUOTO 0 0 0 0 1.4699e-06 0 1.4699e-06 1.4699e-06 1.4699e-06

19 1 1.2341e-06 2.86241 VUOTO 0 0 0 0 1.2341e-06 0 1.2341e-06 1.2341e-06 1.2341e-06

20 1 1.2275e-06 2.86241 VUOTO 0 0 0 0 1.2275e-06 0 1.2275e-06 1.2275e-06 1.2275e-06

21 1 1.1136e-06 2.86241 VUOTO 0 0 0 0 1.1136e-06 0 1.1136e-06 1.1136e-06 1.1136e-06

22 1 6.904e-07 2.86241 VUOTO 0 0 0 0 6.904e-07 0 6.904e-07 6.904e-07 6.904e-07

23 1 6.125e-07 2.86241 VUOTO 0 0 0 0 6.125e-07 0 6.125e-07 6.125e-07 6.125e-07

24 1 5.975e-07 2.86241 VUOTO 0 0 0 0 5.975e-07 0 5.975e-07 5.975e-07 5.975e-07

25 1 2.525e-07 2.86241 VUOTO 0 0 0 0 2.525e-07 0 2.525e-07 2.525e-07 2.525e-07
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 0.570598

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.965798 10.397 -56.271
ABBANC
AMENTO

0 38 4.83135 2.75676 3.52849 0 3.52849 10.7649 10.7649

2 0.965798 36.1743 -56.271
ABBANC
AMENTO

0 38 16.8097 9.59156 12.2766 0 12.2766 37.4541 37.4541

3 0.965798 62.719 -56.271
ABBANC
AMENTO

0 38 29.1447 16.6299 21.2852 0 21.2852 64.938 64.938

4 0.965798 89.2638 -56.271
ABBANC
AMENTO

0 38 41.4796 23.6682 30.2939 0 30.2939 92.4219 92.4219

5 0.965798 115.808 -56.271
ABBANC
AMENTO

0 38 53.8146 30.7065 39.3025 0 39.3025 119.906 119.906

6 0.965798 142.304 -56.271
ABBANC
AMENTO

0 38 66.1268 37.7318 48.2945 0 48.2945 147.339 147.339

7 0.965798 161.916 -56.271
ABBANC
AMENTO

0 38 75.2402 42.9319 54.9503 0 54.9503 167.645 167.645

8 0.965798 176.646 -56.271
ABBANC
AMENTO

0 38 82.0848 46.8374 59.949 0 59.949 182.895 182.895

9 0.965798 191.376 -56.271
ABBANC
AMENTO

0 38 88.9295 50.743 64.948 0 64.948 198.146 198.146

10 0.965798 206.105 -56.271
ABBANC
AMENTO

0 38 95.7743 54.6486 69.947 0 69.947 213.397 213.397

11 0.965798 220.835 -56.271
ABBANC
AMENTO

0 38 102.619 58.5541 74.946 0 74.946 228.648 228.648

12 0.965798 217.249 -56.271
ABBANC
AMENTO

0 38 100.953 57.6033 73.7289 0 73.7289 224.935 224.935

13 0.965798 171.327 -56.271
ABBANC
AMENTO

0 38 79.613 45.427 58.1437 0 58.1437 177.388 177.388

14 0.965798 108.458 -56.271
ABBANC
AMENTO

0 38 50.3989 28.7575 36.808 0 36.808 112.295 112.295

15 0.965798 48.8079 -56.271
ABBANC
AMENTO

0 38 22.6804 12.9414 16.5642 0 16.5642 50.5348 50.5348

16 1 0.306534 2.86241 VUOTO 0 0 0 0 0.306534 0 0.306534 0.306534 0.306534

17 1 1.5425e-06 2.86241 VUOTO 0 0 0 0 1.5425e-06 0 1.5425e-06 1.5425e-06 1.5425e-06

18 1 1.4699e-06 2.86241 VUOTO 0 0 0 0 1.4699e-06 0 1.4699e-06 1.4699e-06 1.4699e-06

19 1 1.2341e-06 2.86241 VUOTO 0 0 0 0 1.2341e-06 0 1.2341e-06 1.2341e-06 1.2341e-06

20 1 1.2275e-06 2.86241 VUOTO 0 0 0 0 1.2275e-06 0 1.2275e-06 1.2275e-06 1.2275e-06

21 1 1.1136e-06 2.86241 VUOTO 0 0 0 0 1.1136e-06 0 1.1136e-06 1.1136e-06 1.1136e-06

22 1 6.904e-07 2.86241 VUOTO 0 0 0 0 6.904e-07 0 6.904e-07 6.904e-07 6.904e-07

23 1 6.125e-07 2.86241 VUOTO 0 0 0 0 6.125e-07 0 6.125e-07 6.125e-07 6.125e-07

24 1 5.975e-07 2.86241 VUOTO 0 0 0 0 5.975e-07 0 5.975e-07 5.975e-07 5.975e-07

25 1 2.525e-07 2.86241 VUOTO 0 0 0 0 2.525e-07 0 2.525e-07 2.525e-07 2.525e-07
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Entity Information

Water Table

X Y

-71667.5 27621.1

-71659.5 27620.2

-71653 27616.8

-71643.8 27609.9

-71636.1 27602.8

-71627.1 27593.3

-71617.3 27583.9

-71592.5 27580

-71589.7 27579.9

-71575.7 27579.9

Distributed Load

X Y

-71620.8 27595.2

-71620.8 27595.7

-71621.9 27601.2

-71621.9 27601.7

-71622.2 27601.7

-71623.3 27607.2

-71623.3 27607.7

-71623.7 27607.7

-71624.3 27610.7

Non-Circular Failure Surface

X Y

-71635.3 27616.9

-71620.8 27595.2

-71610.8 27595.7

External Boundary
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X Y

-71667.5 27549

-71575.7 27549

-71575.7 27557.5

-71575.7 27578.9

-71583.9 27578.9

-71589.7 27579.9

-71590.7 27580.3

-71591 27580.9

-71591.4 27580.9

-71592.1 27583.8

-71592.5 27583.8

-71597.4 27585.6

-71602.4 27585.6

-71604.3 27585.7

-71605.1 27589.7

-71607.3 27589.7

-71608.5 27595.7

-71610.8 27595.7

-71612 27601.7

-71614.2 27601.7

-71615.4 27607.7

-71617.7 27607.7

-71618.3 27610.7

-71620.6 27610.7

-71629.6 27616.7

-71634.9 27616.7

-71635.3 27616.9

-71642.5 27630.9

-71667.5 27641.9

Material Boundary

X Y

-71617.3 27583.9

-71616.1 27583.9

-71604 27584

-71602.4 27585.6

Material Boundary

X Y

-71616.1 27584.7

-71604.1 27584.7

-71604.3 27585.7

Material Boundary
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X Y

-71615.9 27582

-71609.9 27581

-71605.3 27580.3

-71600.4 27580.1

-71595.3 27580.2

-71593.4 27580.1

-71592.5 27580.4

-71599.3 27582.9

-71604 27584

Material Boundary
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X Y

-71635.3 27616.9

-71626.1 27598.8

-71625.3 27596.4

-71624.3 27595.2

-71624.2 27595

-71623.4 27594

-71622.8 27592.9

-71622.6 27592.2

-71622.4 27592.1

-71622.2 27591.8

-71622.1 27591.7

-71622 27591.6

-71621.7 27591.1

-71621.5 27590.9

-71621.3 27590.7

-71621.1 27590.3

-71621 27590.1

-71620.9 27590.1

-71620.6 27589.8

-71620.4 27589.5

-71620.3 27589.4

-71620 27589.2

-71619.9 27589.1

-71619.9 27589.1

-71619.5 27588.8

-71619.3 27588.2

-71619.2 27587.6

-71618.9 27586.7

-71618.8 27586.6

-71618.8 27586.5

-71618.5 27585.6

-71617.3 27583.9

-71616.4 27582.6

-71615.9 27582

-71612.3 27576.9

-71606.5 27569.7

-71600.4 27565.2

-71591.3 27561.4

-71583.9 27558.9

-71575.7 27557.5

Material Boundary

X Y

-71592.5 27583.8

-71592.5 27580.4

-71592.5 27580

-71590.7 27580

-71590.7 27580.3

Material Boundary
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X Y

-71616.1 27583.9

-71616.1 27584.7

Material Boundary

X Y

-71624.3 27595.2

-71620.8 27595.2

-71620.8 27595.7

-71621.9 27601.2

-71621.9 27601.7

-71622.2 27601.7

-71623.3 27607.2

-71623.3 27607.7

-71623.7 27607.7

-71624.3 27610.7

-71620.6 27610.7
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General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right
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Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes

2/19

venerdì 3 marzo 2023SLIDE - An Interactive Slope Stability Program



Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None
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Surface Options

Surface Type: Non-Circular Block Search

Number of Surfaces: 5000

Multiple Groups: Disabled

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Left Projection Angle (Start Angle) [deg]: 135

Left Projection Angle (End Angle) [deg]: 135

Right Projection Angle (Start Angle) [deg]: 45

Right Projection Angle (End Angle) [deg]: 45

Minimum Elevation: Not Defined

Minimum Depth [m]: 2

Minimum Area: Not Defined

Minimum Weight: Not Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No

Seismic Load Coefficient (Horizontal): 0.03

Seismic Load Coefficient (Vertical): -0.015

5/19

venerdì 3 marzo 2023SLIDE - An Interactive Slope Stability Program



Loading

1 Distributed Load present

Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 5

Orientation: Horizontal
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Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 500

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

VUOTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 1e-07

Cohesion [kPa] 0

Friction Angle [deg] 0

Water Surface Water Table

Hu Value 1
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Probabilistic Input Data

General Settings

Sensitivity Analysis: On

Probabilistic Analysis: Off

Spatial Variability Analysis: Off

Variables

Loads Property Distribution Mean Min Max
Other

Properties

Distributed
Load

Magnitude Normal 5 0 105

Constant
Distribution,
Orientation:
Horizontal,
Magnitude:  5
kN/m2,
Creates
Excess Pore
Pressure: No
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Global Minimums

Method: bishop simplified

FS 0.572134

Axis Location: -71601.815, 27630.744

Left Slip Surface Endpoint: -71635.258, 27616.856

Right Slip Surface Endpoint: -71610.771, 27595.658

Resisting Moment: 34850.3 kN-m

Driving Moment: 60912.7 kN-m

Total Slice Area: 240.021 m2

Surface Horizontal Width: 24.487 m

Surface Average Height: 9.802 m

Method: spencer

FS 0.560813

Axis Location: -71601.815, 27630.744

Left Slip Surface Endpoint: -71635.258, 27616.856

Right Slip Surface Endpoint: -71610.771, 27595.658

Resisting Moment: 34320.9 kN-m

Driving Moment: 61198.6 kN-m

Resisting Horizontal Force: 548.598 kN

Driving Horizontal Force: 978.219 kN

Total Slice Area: 240.021 m2

Surface Horizontal Width: 24.487 m

Surface Average Height: 9.802 m

Method: gle/morgenstern-price

FS 0.560008

Axis Location: -71601.815, 27630.744

Left Slip Surface Endpoint: -71635.258, 27616.856

Right Slip Surface Endpoint: -71610.771, 27595.658

Resisting Moment: 34283.5 kN-m

Driving Moment: 61219.6 kN-m

Resisting Horizontal Force: 548.364 kN

Driving Horizontal Force: 979.206 kN

Total Slice Area: 240.021 m2

Surface Horizontal Width: 24.487 m

Surface Average Height: 9.802 m
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Global Minimum Coordinates

Method: bishop simplified

X Y

-71635.3 27616.9

-71632.8 27612

-71620.8 27595.2

-71610.8 27595.7

Method: spencer

X Y

-71635.3 27616.9

-71632.8 27612

-71620.8 27595.2

-71610.8 27595.7

Method: gle/morgenstern-price

X Y

-71635.3 27616.9

-71632.8 27612

-71620.8 27595.2

-71610.8 27595.7
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Global Minimum Support Data

No Supports Present

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.572134

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.82278 10.3483 -63.114
ABBANC
AMENTO

0 38 4.58214 2.6216 3.35549 0 3.35549 12.3929 12.3929

2 0.82278 34.9493 -63.114
ABBANC
AMENTO

0 38 15.4752 8.8539 11.3325 0 11.3325 41.8542 41.8542

3 0.82278 60.3177 -63.114
ABBANC
AMENTO

0 38 26.7081 15.2806 19.5583 0 19.5583 72.2347 72.2347

4 1.00155 102.208 -54.469
ABBANC
AMENTO

0 38 47.1482 26.9751 34.5265 0 34.5265 100.55 100.55

5 1.00155 128.897 -54.469
ABBANC
AMENTO

0 38 59.4597 34.0189 43.5422 0 43.5422 126.806 126.806

6 1.00155 155.587 -54.469
ABBANC
AMENTO

0 38 71.7713 41.0628 52.558 0 52.558 153.063 153.063

7 1.00155 178.544 -54.469
ABBANC
AMENTO

0 38 82.3616 47.1219 60.3134 0 60.3134 175.648 175.648

8 1.00155 192.874 -54.469
ABBANC
AMENTO

0 38 88.9718 50.9038 65.1537 0 65.1537 189.745 189.745

9 1.00155 206.857 -54.469
ABBANC
AMENTO

0 38 95.4222 54.5943 69.8775 0 69.8775 203.501 203.501

10 1.00155 220.841 -54.469
ABBANC
AMENTO

0 38 101.873 58.2848 74.6013 0 74.6013 217.258 217.258

11 1.00155 234.824 -54.469
ABBANC
AMENTO

0 38 108.323 61.9753 79.3244 0 79.3244 231.014 231.014

12 1.00155 236.263 -54.469
ABBANC
AMENTO

0 38 108.987 62.3552 79.8113 0 79.8113 232.431 232.431

13 1.00155 186.782 -54.469
ABBANC
AMENTO

0 38 86.1616 49.296 63.0962 0 63.0962 183.752 183.752

14 1.00155 118.324 -54.469
ABBANC
AMENTO

0 38 54.5823 31.2284 39.9706 0 39.9706 116.405 116.405

15 1.00155 52.9617 -54.469
ABBANC
AMENTO

0 38 24.431 13.9778 17.8907 0 17.8907 52.1025 52.1025

16 1 0.306534 2.86241 VUOTO 0 0 0 0 0.301937 0 0.301937 0.301937 0.301937

17 1 1.5425e-06 2.86241 VUOTO 0 0 0 0
1.51936e-
06

0
1.51936e-
06

1.51936e-
06

1.51936e-
06

18 1 1.4699e-06 2.86241 VUOTO 0 0 0 0
1.44785e-
06

0
1.44785e-
06

1.44785e-
06

1.44785e-
06

19 1 1.2341e-06 2.86241 VUOTO 0 0 0 0
1.21559e-
06

0
1.21559e-
06

1.21559e-
06

1.21559e-
06

20 1 1.2275e-06 2.86241 VUOTO 0 0 0 0
1.20909e-
06

0
1.20909e-
06

1.20909e-
06

1.20909e-
06

21 1 1.1136e-06 2.86241 VUOTO 0 0 0 0 1.0969e-06 0 1.0969e-06 1.0969e-06 1.0969e-06

22 1 6.904e-07 2.86241 VUOTO 0 0 0 0
6.80044e-
07

0
6.80044e-
07

6.80044e-
07

6.80044e-
07

23 1 6.125e-07 2.86241 VUOTO 0 0 0 0
6.03312e-
07

0
6.03312e-
07

6.03312e-
07

6.03312e-
07

24 1 5.975e-07 2.86241 VUOTO 0 0 0 0
5.88538e-
07

0
5.88538e-
07

5.88538e-
07

5.88538e-
07

25 1 2.525e-07 2.86241 VUOTO 0 0 0 0
2.48712e-
07

0
2.48712e-
07

2.48712e-
07

2.48712e-
07
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Global Minimum Query (spencer) - Safety Factor: 0.560813

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.82278 10.3483 -63.114
ABBANC
AMENTO

0 38 3.95212 2.2164 2.83686 0 2.83686 10.6316 10.6316

2 0.82278 34.9493 -63.114
ABBANC
AMENTO

0 38 13.3475 7.48543 9.58088 0 9.58088 35.9061 35.9061

3 0.82278 60.3177 -63.114
ABBANC
AMENTO

0 38 23.0358 12.9188 16.5353 0 16.5353 61.9689 61.9689

4 1.00155 102.208 -54.469
ABBANC
AMENTO

0 38 46.3302 25.9826 33.2562 0 33.2562 98.1344 98.1344

5 1.00155 128.897 -54.469
ABBANC
AMENTO

0 38 58.4282 32.7673 41.9402 0 41.9402 123.76 123.76

6 1.00155 155.587 -54.469
ABBANC
AMENTO

0 38 70.5262 39.552 50.6242 0 50.6242 149.385 149.385

7 1.00155 178.544 -54.469
ABBANC
AMENTO

0 38 80.9327 45.3881 58.0939 0 58.0939 171.428 171.428

8 1.00155 192.874 -54.469
ABBANC
AMENTO

0 38 87.4283 49.0309 62.7568 0 62.7568 185.186 185.186

9 1.00155 206.857 -54.469
ABBANC
AMENTO

0 38 93.7667 52.5856 67.3064 0 67.3064 198.612 198.612

10 1.00155 220.841 -54.469
ABBANC
AMENTO

0 38 100.105 56.1403 71.8561 0 71.8561 212.038 212.038

11 1.00155 234.824 -54.469
ABBANC
AMENTO

0 38 106.444 59.695 76.4058 0 76.4058 225.464 225.464

12 1.00155 236.263 -54.469
ABBANC
AMENTO

0 38 111.899 62.7544 80.3219 0 80.3219 237.019 237.019

13 1.00155 186.782 -54.469
ABBANC
AMENTO

0 38 92.1803 51.6959 66.168 0 66.168 195.252 195.252

14 1.00155 118.324 -54.469
ABBANC
AMENTO

0 38 61.2627 34.3569 43.9748 0 43.9748 129.764 129.764

15 1.00155 52.9617 -54.469
ABBANC
AMENTO

0 38 34.2638 19.2156 24.5949 0 24.5949 72.576 72.576

16 1 0.306534 2.86241 VUOTO 0 0 0 0 0.306522 0 0.306522 0.306522 0.306522

17 1 1.5425e-06 2.86241 VUOTO 0 0 0 0
1.54243e-
06

0
1.54243e-
06

1.54243e-
06

1.54243e-
06

18 1 1.4699e-06 2.86241 VUOTO 0 0 0 0
1.46984e-
06

0
1.46984e-
06

1.46984e-
06

1.46984e-
06

19 1 1.2341e-06 2.86241 VUOTO 0 0 0 0
1.23405e-
06

0
1.23405e-
06

1.23405e-
06

1.23405e-
06

20 1 1.2275e-06 2.86241 VUOTO 0 0 0 0
1.22745e-
06

0
1.22745e-
06

1.22745e-
06

1.22745e-
06

21 1 1.1136e-06 2.86241 VUOTO 0 0 0 0
1.11356e-
06

0
1.11356e-
06

1.11356e-
06

1.11356e-
06

22 1 6.904e-07 2.86241 VUOTO 0 0 0 0
6.90373e-
07

0
6.90373e-
07

6.90373e-
07

6.90373e-
07

23 1 6.125e-07 2.86241 VUOTO 0 0 0 0
6.12476e-
07

0
6.12476e-
07

6.12476e-
07

6.12476e-
07

24 1 5.975e-07 2.86241 VUOTO 0 0 0 0
5.97476e-
07

0
5.97476e-
07

5.97476e-
07

5.97476e-
07

25 1 2.525e-07 2.86241 VUOTO 0 0 0 0 -4.90596 0 -4.90596 -4.90596 -4.90596
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 0.560008

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.82278 10.3483 -63.114
ABBANC
AMENTO

0 38 4.51958 2.531 3.23953 0 3.23953 12.1535 12.1535

2 0.82278 34.9493 -63.114
ABBANC
AMENTO

0 38 14.8926 8.33996 10.6747 0 10.6747 40.0473 40.0473

3 0.82278 60.3177 -63.114
ABBANC
AMENTO

0 38 25.0025 14.0016 17.9213 0 17.9213 67.2337 67.2337

4 1.00155 102.208 -54.469
ABBANC
AMENTO

0 38 45.8524 25.6777 32.866 0 32.866 97.0751 97.0751

5 1.00155 128.897 -54.469
ABBANC
AMENTO

0 38 57.817 32.378 41.442 0 41.442 122.406 122.406

6 1.00155 155.587 -54.469
ABBANC
AMENTO

0 38 69.7254 39.0468 49.9775 0 49.9775 147.617 147.617

7 1.00155 178.544 -54.469
ABBANC
AMENTO

0 38 79.9108 44.7507 57.2783 0 57.2783 169.181 169.181

8 1.00155 192.874 -54.469
ABBANC
AMENTO

0 38 86.2022 48.2739 61.7878 0 61.7878 182.5 182.5

9 1.00155 206.857 -54.469
ABBANC
AMENTO

0 38 92.4119 51.7514 66.2388 0 66.2388 195.647 195.647

10 1.00155 220.841 -54.469
ABBANC
AMENTO

0 38 98.7216 55.2849 70.7612 0 70.7612 209.005 209.005

11 1.00155 234.824 -54.469
ABBANC
AMENTO

0 38 105.153 58.8866 75.3712 0 75.3712 222.622 222.622

12 1.00155 236.263 -54.469
ABBANC
AMENTO

0 38 112.083 62.7675 80.3387 0 80.3387 237.294 237.294

13 1.00155 186.782 -54.469
ABBANC
AMENTO

0 38 93.6396 52.4389 67.1184 0 67.1184 198.246 198.246

14 1.00155 118.324 -54.469
ABBANC
AMENTO

0 38 63.1084 35.3412 45.2346 0 45.2346 133.608 133.608

15 1.00155 52.9617 -54.469
ABBANC
AMENTO

0 38 36.5768 20.4833 26.2174 0 26.2174 77.4375 77.4375

16 1 0.306534 2.86241 VUOTO 0 0 0 0 0.0348116 0 0.0348116 0.0348116 0.0348116

17 1 1.5425e-06 2.86241 VUOTO 0 0 0 0 -0.365394 0 -0.365394 -0.365394 -0.365394

18 1 1.4699e-06 2.86241 VUOTO 0 0 0 0 -0.452129 0 -0.452129 -0.452129 -0.452129

19 1 1.2341e-06 2.86241 VUOTO 0 0 0 0 -0.531434 0 -0.531434 -0.531434 -0.531434

20 1 1.2275e-06 2.86241 VUOTO 0 0 0 0 -0.602002 0 -0.602002 -0.602002 -0.602002

21 1 1.1136e-06 2.86241 VUOTO 0 0 0 0 -0.662675 0 -0.662675 -0.662675 -0.662675

22 1 6.904e-07 2.86241 VUOTO 0 0 0 0 -0.712456 0 -0.712456 -0.712456 -0.712456

23 1 6.125e-07 2.86241 VUOTO 0 0 0 0 -0.750525 0 -0.750525 -0.750525 -0.750525

24 1 5.975e-07 2.86241 VUOTO 0 0 0 0 -0.776258 0 -0.776258 -0.776258 -0.776258

25 1 2.525e-07 2.86241 VUOTO 0 0 0 0 -0.789231 0 -0.789231 -0.789231 -0.789231
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Entity Information

Water Table

X Y

-71667.5 27621.1

-71659.5 27620.2

-71653 27616.8

-71643.8 27609.9

-71636.1 27602.8

-71627.1 27593.3

-71617.3 27583.9

-71592.5 27580

-71589.7 27579.9

-71575.7 27579.9

Distributed Load

X Y

-71620.8 27595.2

-71620.8 27595.7

-71621.9 27601.2

-71621.9 27601.7

-71622.2 27601.7

-71623.3 27607.2

-71623.3 27607.7

-71623.7 27607.7

-71624.3 27610.7

Non-Circular Failure Surface

X Y

-71635.3 27616.9

-71632.8 27612

-71620.8 27595.2

-71610.8 27595.7

External Boundary

15/19

venerdì 3 marzo 2023SLIDE - An Interactive Slope Stability Program



X Y

-71667.5 27549

-71575.7 27549

-71575.7 27557.5

-71575.7 27578.9

-71583.9 27578.9

-71589.7 27579.9

-71590.7 27580.3

-71591 27580.9

-71591.4 27580.9

-71592.1 27583.8

-71592.5 27583.8

-71597.4 27585.6

-71602.4 27585.6

-71604.3 27585.7

-71605.1 27589.7

-71607.3 27589.7

-71608.5 27595.7

-71610.8 27595.7

-71612 27601.7

-71614.2 27601.7

-71615.4 27607.7

-71617.7 27607.7

-71618.3 27610.7

-71620.6 27610.7

-71629.6 27616.7

-71634.9 27616.7

-71635.3 27616.9

-71642.5 27630.9

-71667.5 27641.9

Material Boundary

X Y

-71617.3 27583.9

-71616.1 27583.9

-71604 27584

-71602.4 27585.6

Material Boundary

X Y

-71616.1 27584.7

-71604.1 27584.7

-71604.3 27585.7

Material Boundary
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X Y

-71615.9 27582

-71609.9 27581

-71605.3 27580.3

-71600.4 27580.1

-71595.3 27580.2

-71593.4 27580.1

-71592.5 27580.4

-71599.3 27582.9

-71604 27584

Material Boundary
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X Y

-71635.3 27616.9

-71626.1 27598.8

-71625.3 27596.4

-71624.3 27595.2

-71624.2 27595

-71623.4 27594

-71622.8 27592.9

-71622.6 27592.2

-71622.4 27592.1

-71622.2 27591.8

-71622.1 27591.7

-71622 27591.6

-71621.7 27591.1

-71621.5 27590.9

-71621.3 27590.7

-71621.1 27590.3

-71621 27590.1

-71620.9 27590.1

-71620.6 27589.8

-71620.4 27589.5

-71620.3 27589.4

-71620 27589.2

-71619.9 27589.1

-71619.9 27589.1

-71619.5 27588.8

-71619.3 27588.2

-71619.2 27587.6

-71618.9 27586.7

-71618.8 27586.6

-71618.8 27586.5

-71618.5 27585.6

-71617.3 27583.9

-71616.4 27582.6

-71615.9 27582

-71612.3 27576.9

-71606.5 27569.7

-71600.4 27565.2

-71591.3 27561.4

-71583.9 27558.9

-71575.7 27557.5

Material Boundary

X Y

-71592.5 27583.8

-71592.5 27580.4

-71592.5 27580

-71590.7 27580

-71590.7 27580.3

Material Boundary
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X Y

-71616.1 27583.9

-71616.1 27584.7

Material Boundary

X Y

-71624.3 27595.2

-71620.8 27595.2

-71620.8 27595.7

-71621.9 27601.2

-71621.9 27601.7

-71622.2 27601.7

-71623.3 27607.2

-71623.3 27607.7

-71623.7 27607.7

-71624.3 27610.7

-71620.6 27610.7
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General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right
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Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes

2/24

venerdì 3 marzo 2023SLIDE - An Interactive Slope Stability Program



Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None
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Random Numbers

Pseudo-random Seed: 10116

Random Number Generation Method: Park and Miller v.3
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Surface Options

Surface Type: Non-Circular Block Search

Number of Surfaces: 5000

Multiple Groups: Disabled

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Left Projection Angle (Start Angle) [deg]: 135

Left Projection Angle (End Angle) [deg]: 135

Right Projection Angle (Start Angle) [deg]: 45

Right Projection Angle (End Angle) [deg]: 45

Minimum Elevation: Not Defined

Minimum Depth [m]: 2

Minimum Area: Not Defined

Minimum Weight: Not Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No
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Loading

1 Distributed Load present

Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 5

Orientation: Horizontal
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Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 100

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

VUOTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 1e-05

Cohesion [kPa] 0

Friction Angle [deg] 0

Water Surface Water Table

Hu Value 1
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Probabilistic Input Data

General Settings

Sensitivity Analysis: On

Probabilistic Analysis: Off

Spatial Variability Analysis: Off

Variables

Loads Property Distribution Mean Min Max
Other

Properties

Distributed
Load

Magnitude Normal 5 0 105

Constant
Distribution,
Orientation:
Horizontal,
Magnitude:  5
kN/m2,
Creates
Excess Pore
Pressure: No
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Global Minimums

Method: bishop simplified

FS 0.543891

Axis Location: -71542.114, 27638.944

Left Slip Surface Endpoint: -71597.681, 27615.520

Right Slip Surface Endpoint: -71556.716, 27580.436

Resisting Moment: 127353 kN-m

Driving Moment: 234153 kN-m

Total Slice Area: 508.294 m2

Surface Horizontal Width: 40.965 m

Surface Average Height: 12.408 m

Method: spencer

FS 0.541256

Axis Location: -71542.114, 27638.944

Left Slip Surface Endpoint: -71597.681, 27615.520

Right Slip Surface Endpoint: -71556.716, 27580.436

Resisting Moment: 126737 kN-m

Driving Moment: 234153 kN-m

Resisting Horizontal Force: 1171.48 kN

Driving Horizontal Force: 2164.38 kN

Total Slice Area: 508.294 m2

Surface Horizontal Width: 40.965 m

Surface Average Height: 12.408 m

Method: gle/morgenstern-price

FS 0.541256

Axis Location: -71542.114, 27638.944

Left Slip Surface Endpoint: -71597.681, 27615.520

Right Slip Surface Endpoint: -71556.716, 27580.436

Resisting Moment: 126737 kN-m

Driving Moment: 234153 kN-m

Resisting Horizontal Force: 1171.48 kN

Driving Horizontal Force: 2164.38 kN

Total Slice Area: 508.294 m2

Surface Horizontal Width: 40.965 m

Surface Average Height: 12.408 m
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Global Minimum Coordinates

Method: bishop simplified

X Y

-71597.7 27615.5

-71574.7 27580.4

-71556.7 27580.4

Method: spencer

X Y

-71597.7 27615.5

-71574.7 27580.4

-71556.7 27580.4

Method: gle/morgenstern-price

X Y

-71597.7 27615.5

-71574.7 27580.4

-71556.7 27580.4
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Global Minimum Support Data

No Supports Present

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.543891

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.76629 25.5165 -56.7906
ABBANC
AMENTO

0 38 6.49877 3.53462 4.5241 0 4.5241 14.4517 14.4517

2 1.76629 76.5494 -56.7906
ABBANC
AMENTO

0 38 19.4964 10.6039 13.5723 0 13.5723 43.3552 43.3552

3 1.76629 127.582 -56.7906
ABBANC
AMENTO

0 38 32.4938 17.6731 22.6206 0 22.6206 72.2585 72.2585

4 1.76629 184.214 -56.7906
ABBANC
AMENTO

0 38 46.9173 25.5179 32.6614 0 32.6614 104.333 104.333

5 1.76629 267.28 -56.7906
ABBANC
AMENTO

0 38 68.0734 37.0245 47.3893 0 47.3893 151.379 151.379

6 1.76629 325.427 -56.7906
ABBANC
AMENTO

0 38 82.8828 45.0792 57.6987 0 57.6987 184.311 184.311

7 1.76629 376.46 -56.7906
ABBANC
AMENTO

0 38 95.8802 52.1484 66.747 0 66.747 213.215 213.215

8 1.76629 427.493 -56.7906
ABBANC
AMENTO

0 38 108.878 59.2177 75.795 0 75.795 242.118 242.118

9 1.76629 478.526 -56.7906
ABBANC
AMENTO

0 38 121.875 66.2869 84.8434 0 84.8434 271.021 271.021

10 1.76629 531.391 -56.7906
ABBANC
AMENTO

0 38 135.34 73.61 94.2163 0 94.2163 300.963 300.963

11 1.76629 611.798 -56.7906
ABBANC
AMENTO

0 38 155.819 84.7483 108.473 0 108.473 346.503 346.503

12 1.76629 676.37 -56.7906
ABBANC
AMENTO

0 38 172.264 93.693 119.922 0 119.922 383.074 383.074

13 1.76629 697.207 -56.7906
ABBANC
AMENTO

0 38 177.571 96.5793 123.616 0 123.616 394.875 394.875

14 0.0903234 31.6002 -0.0214629 VUOTO 0 0 0 0 349.856 0 349.856 349.856 349.856

15 1.62845 548.255 -0.0214629 VUOTO 0 0 0 0 336.673 0 336.673 336.673 336.673

16 1.62845 374.889 -0.0214629 VUOTO 0 0 0 0 230.213 0 230.213 230.213 230.213

17 1.62845 133.815 -0.0214629 VUOTO 0 0 0 0 82.1734 0 82.1734 82.1734 82.1734

18 1.62845 0.223106 -0.0214629 VUOTO 0 0 0 0 0.137005 0 0.137005 0.137005 0.137005

19 1.62845
0.0002940
61

-0.0214629 VUOTO 0 0 0 0
0.0001805
78

0
0.0001805
78

0.0001805
78

0.0001805
78

20 1.62845
0.0002604
97

-0.0214629 VUOTO 0 0 0 0
0.0001599
66

0
0.0001599
66

0.0001599
66

0.0001599
66

21 1.62845
0.0002241
34

-0.0214629 VUOTO 0 0 0 0
0.0001376
37

0
0.0001376
37

0.0001376
37

0.0001376
37

22 1.62845
0.0001628
1

-0.0214629 VUOTO 0 0 0 0
9.99787e-
05

0
9.99787e-
05

9.99787e-
05

9.99787e-
05

23 1.62845
0.0001376
64

-0.0214629 VUOTO 0 0 0 0 8.4537e-05 0 8.4537e-05 8.4537e-05 8.4537e-05

24 1.62845
6.60922e-
05

-0.0214629 VUOTO 0 0 0 0 4.0586e-05 0 4.0586e-05 4.0586e-05 4.0586e-05

25 1.62845
4.91329e-
05

-0.0214629 VUOTO 0 0 0 0
3.01716e-
05

0
3.01716e-
05

3.01716e-
05

3.01716e-
05
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Global Minimum Query (spencer) - Safety Factor: 0.541256

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.76629 25.5165 -56.7906
ABBANC
AMENTO

0 38 6.50618 3.52151 4.50732 0 4.50732 14.4462 14.4462

2 1.76629 76.5494 -56.7906
ABBANC
AMENTO

0 38 19.5185 10.5645 13.522 0 13.522 43.3387 43.3387

3 1.76629 127.582 -56.7906
ABBANC
AMENTO

0 38 32.531 17.6076 22.5366 0 22.5366 72.2314 72.2314

4 1.76629 184.214 -56.7906
ABBANC
AMENTO

0 38 46.9707 25.4232 32.5402 0 32.5402 104.293 104.293

5 1.76629 267.28 -56.7906
ABBANC
AMENTO

0 38 68.1511 36.8872 47.2134 0 47.2134 151.322 151.322

6 1.76629 325.427 -56.7906
ABBANC
AMENTO

0 38 82.9774 44.912 57.4847 0 57.4847 184.242 184.242

7 1.76629 376.46 -56.7906
ABBANC
AMENTO

0 38 95.9897 51.955 66.4993 0 66.4993 213.134 213.134

8 1.76629 427.493 -56.7906
ABBANC
AMENTO

0 38 109.002 58.998 75.5141 0 75.5141 242.027 242.027

9 1.76629 478.526 -56.7906
ABBANC
AMENTO

0 38 122.015 66.0411 84.5286 0 84.5286 270.919 270.919

10 1.76629 531.391 -56.7906
ABBANC
AMENTO

0 38 135.494 73.337 93.8672 0 93.8672 300.849 300.849

11 1.76629 611.798 -56.7906
ABBANC
AMENTO

0 38 155.996 84.434 108.071 0 108.071 346.373 346.373

12 1.76629 676.37 -56.7906
ABBANC
AMENTO

0 38 172.461 93.3455 119.477 0 119.477 382.93 382.93

13 1.76629 697.207 -56.7906
ABBANC
AMENTO

0 38 177.774 96.2211 123.157 0 123.157 394.726 394.726

14 0.0903234 31.6002 -0.0214629 VUOTO 0 0 0 0 349.856 0 349.856 349.856 349.856

15 1.62845 548.255 -0.0214629 VUOTO 0 0 0 0 336.673 0 336.673 336.673 336.673

16 1.62845 374.889 -0.0214629 VUOTO 0 0 0 0 230.213 0 230.213 230.213 230.213

17 1.62845 133.815 -0.0214629 VUOTO 0 0 0 0 82.1734 0 82.1734 82.1734 82.1734

18 1.62845 0.223106 -0.0214629 VUOTO 0 0 0 0 0.137005 0 0.137005 0.137005 0.137005

19 1.62845
0.0002940
61

-0.0214629 VUOTO 0 0 0 0
0.0001805
78

0
0.0001805
78

0.0001805
78

0.0001805
78

20 1.62845
0.0002604
97

-0.0214629 VUOTO 0 0 0 0
0.0001599
66

0
0.0001599
66

0.0001599
66

0.0001599
66

21 1.62845
0.0002241
34

-0.0214629 VUOTO 0 0 0 0
0.0001376
37

0
0.0001376
37

0.0001376
37

0.0001376
37

22 1.62845
0.0001628
1

-0.0214629 VUOTO 0 0 0 0
9.99787e-
05

0
9.99787e-
05

9.99787e-
05

9.99787e-
05

23 1.62845
0.0001376
64

-0.0214629 VUOTO 0 0 0 0 8.4537e-05 0 8.4537e-05 8.4537e-05 8.4537e-05

24 1.62845
6.60922e-
05

-0.0214629 VUOTO 0 0 0 0 4.0586e-05 0 4.0586e-05 4.0586e-05 4.0586e-05

25 1.62845
4.91329e-
05

-0.0214629 VUOTO 0 0 0 0
3.01716e-
05

0
3.01716e-
05

3.01716e-
05

3.01716e-
05
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 0.541256

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.76629 25.5165 -56.7906
ABBANC
AMENTO

0 38 6.50618 3.52151 4.50732 0 4.50732 14.4462 14.4462

2 1.76629 76.5494 -56.7906
ABBANC
AMENTO

0 38 19.5185 10.5645 13.522 0 13.522 43.3387 43.3387

3 1.76629 127.582 -56.7906
ABBANC
AMENTO

0 38 32.531 17.6076 22.5366 0 22.5366 72.2314 72.2314

4 1.76629 184.214 -56.7906
ABBANC
AMENTO

0 38 46.9707 25.4232 32.5402 0 32.5402 104.293 104.293

5 1.76629 267.28 -56.7906
ABBANC
AMENTO

0 38 68.1511 36.8872 47.2134 0 47.2134 151.322 151.322

6 1.76629 325.427 -56.7906
ABBANC
AMENTO

0 38 82.9774 44.912 57.4847 0 57.4847 184.242 184.242

7 1.76629 376.46 -56.7906
ABBANC
AMENTO

0 38 95.9897 51.955 66.4993 0 66.4993 213.134 213.134

8 1.76629 427.493 -56.7906
ABBANC
AMENTO

0 38 109.002 58.998 75.5141 0 75.5141 242.027 242.027

9 1.76629 478.526 -56.7906
ABBANC
AMENTO

0 38 122.015 66.0411 84.5286 0 84.5286 270.919 270.919

10 1.76629 531.391 -56.7906
ABBANC
AMENTO

0 38 135.494 73.337 93.8672 0 93.8672 300.849 300.849

11 1.76629 611.798 -56.7906
ABBANC
AMENTO

0 38 155.996 84.434 108.071 0 108.071 346.373 346.373

12 1.76629 676.37 -56.7906
ABBANC
AMENTO

0 38 172.461 93.3455 119.477 0 119.477 382.93 382.93

13 1.76629 697.207 -56.7906
ABBANC
AMENTO

0 38 177.774 96.2211 123.157 0 123.157 394.726 394.726

14 0.0903234 31.6002 -0.0214629 VUOTO 0 0 0 0 349.856 0 349.856 349.856 349.856

15 1.62845 548.255 -0.0214629 VUOTO 0 0 0 0 336.673 0 336.673 336.673 336.673

16 1.62845 374.889 -0.0214629 VUOTO 0 0 0 0 230.213 0 230.213 230.213 230.213

17 1.62845 133.815 -0.0214629 VUOTO 0 0 0 0 82.1734 0 82.1734 82.1734 82.1734

18 1.62845 0.223106 -0.0214629 VUOTO 0 0 0 0 0.137005 0 0.137005 0.137005 0.137005

19 1.62845
0.0002940
61

-0.0214629 VUOTO 0 0 0 0
0.0001805
78

0
0.0001805
78

0.0001805
78

0.0001805
78

20 1.62845
0.0002604
97

-0.0214629 VUOTO 0 0 0 0
0.0001599
66

0
0.0001599
66

0.0001599
66

0.0001599
66

21 1.62845
0.0002241
34

-0.0214629 VUOTO 0 0 0 0
0.0001376
37

0
0.0001376
37

0.0001376
37

0.0001376
37

22 1.62845
0.0001628
1

-0.0214629 VUOTO 0 0 0 0
9.99787e-
05

0
9.99787e-
05

9.99787e-
05

9.99787e-
05

23 1.62845
0.0001376
64

-0.0214629 VUOTO 0 0 0 0 8.4537e-05 0 8.4537e-05 8.4537e-05 8.4537e-05

24 1.62845
6.60922e-
05

-0.0214629 VUOTO 0 0 0 0 4.0586e-05 0 4.0586e-05 4.0586e-05 4.0586e-05

25 1.62845
4.91329e-
05

-0.0214629 VUOTO 0 0 0 0
3.01716e-
05

0
3.01716e-
05

3.01716e-
05

3.01716e-
05
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Entity Information

Water Table

X Y

-71667.5 27648.5

-71658.8 27648.5

-71651.9 27645.9

-71643.5 27639.6

-71635.7 27628.3

-71624.3 27611.2

-71610.1 27597.7

-71591.5 27584.7

-71576.5 27577.8

-71567.8 27574.9

-71551.6 27569.9

-71543.5 27569.9

-71537 27569.9

-71520.4 27569.9

Distributed Load
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X Y

-71574.7 27580.4

-71574.9 27581.4

-71574.9 27581.4

-71575 27581.9

-71575.1 27582.4

-71575.2 27582.9

-71575.3 27583.4

-71575.4 27583.9

-71575.5 27584.4

-71569.8 27584.4

-71569.9 27584.9

-71570 27585.4

-71570.1 27585.9

-71570.2 27586.4

-71570.3 27586.9

-71570.4 27587.4

-71570.5 27587.9

-71570.6 27588.4

-71570.7 27588.9

-71570.8 27589.4

-71570.9 27589.9

-71571.2 27590.4

-71571.3 27590.9

-71571.4 27591.4

-71571.5 27591.9

-71571.6 27592.4

-71571.7 27592.9

-71571.8 27593.4

-71571.9 27593.9

-71572 27594.4

-71572.1 27594.9

-71572.2 27595.4

-71572.3 27595.9

-71572.7 27596.4

-71572.8 27596.9

-71572.9 27597.4

-71573 27597.9

-71573.1 27598.4

-71573.2 27598.9

-71573.2 27599.4

Non-Circular Failure Surface

X Y

-71597.7 27615.5

-71574.7 27580.4

-71556.7 27580.4

External Boundary
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X Y

-71624.1 27630.5

-71639.2 27648.9

-71654 27663.4

-71659 27667.6

-71667.5 27668.9

-71667.5 27648.5

-71667.5 27523.7

-71520.4 27523.7

-71520.4 27534.9

-71520.4 27552.8

-71520.4 27568.4

-71535.4 27568.4

-71535.7 27568.4

-71536.7 27568.4

-71538.3 27575.6

-71539.3 27575.8

-71541.5 27575.6

-71549.2 27580.3

-71556 27580.4

-71556.7 27580.4

-71557.5 27584.4

-71559.8 27584.4

-71561 27590.4

-71563.2 27590.4

-71564.4 27596.4

-71566.7 27596.4

-71567.3 27599.4

-71569.6 27599.4

-71578.6 27605.4

-71580.6 27605.4

-71589.6 27611.4

-71591.6 27611.4

-71600.6 27617.4

-71602.6 27617.4

-71611.6 27623.4

-71613.6 27623.4

-71622.6 27629.4

-71623.6 27629.4

Material Boundary

X Y

-71556 27580.4

-71556.7 27579.7

-71548.6 27573.6

-71539.3 27566.9

-71535.4 27566.9

-71535.4 27568.4

Material Boundary
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X Y

-71539.3 27575.8

-71539.3 27568.4

Material Boundary

X Y

-71539.3 27566.9

-71539.3 27568.4

Material Boundary

X Y

-71556.7 27579.7

-71559.2 27579.7

-71570.6 27579.7

-71574.7 27579.7

-71574.7 27580.4

-71574.4 27580.4

-71572.8 27580.4

-71556.7 27580.4

Material Boundary

X Y

-71602.7 27602.6

-71598 27593.1

-71595.7 27588.8

-71587.8 27577.9

-71576.8 27567.1

-71568.7 27560.4

-71560.4 27557.5

-71545.9 27554.6

-71528.1 27552.9

-71520.4 27552.8

Material Boundary

X Y

-71587.8 27577.9

-71580 27559.1

-71575.2 27548.7

-71568.7 27540.4

-71565.6 27538.7

-71563.3 27537.9

-71553.4 27536.5

-71542.6 27534.9

-71530.7 27534.9

-71520.4 27534.9

Material Boundary

X Y

-71623.6 27629.4

-71619.1 27620.2

-71615.8 27613.6
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-71613.6 27610.5

-71613.3 27610.1

-71604.7 27603.7

-71602.7 27602.6

-71601.3 27601.9

-71595.1 27595.1

-71590.6 27593.3

-71590.4 27593.1

-71590.1 27592.8

-71590 27592.8

-71589.9 27592.7

-71589.6 27592.5

-71589.5 27592.4

-71589.3 27592.2

-71589 27592.1

-71588.9 27592

-71588.8 27591.9

-71588.6 27591.7

-71588.4 27591.7

-71588.2 27591.5

-71587.9 27591.2

-71587.8 27591.1

-71587.7 27591

-71587.5 27590.8

-71587.4 27590.7

-71587.1 27590.5

-71586.8 27590.2

-71586.7 27590.1

-71586.6 27590

-71586.4 27589.8

-71586.3 27589.7

-71586 27589.5

-71585.8 27589.3

-71585.7 27589.2

-71585.5 27589.1

-71585.3 27588.9

-71585.2 27588.8

-71584.9 27588.6

-71584.7 27588.3

-71584.6 27588.3

-71584.4 27588.1

-71584.2 27588

-71584.1 27587.9

-71583.9 27587.7

-71583.6 27587.4

-71583.5 27587.4

-71583.3 27587.2

-71583.1 27587.1

-71583.1 27587.1

-71582.8 27586.8

-71582.5 27586.6

-71582.4 27586.5

-71582.2 27586.3
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-71582 27586.1

-71582 27586.1

-71581.7 27585.9

-71581.4 27585.7

-71581.3 27585.6

-71581.1 27585.4

-71581 27585.3

-71580.9 27585.3

-71580.6 27585

-71580.4 27584.8

-71580.2 27584.7

-71580 27584.6

-71579.9 27584.5

-71579.8 27584.5

-71579.5 27584.2

-71579.3 27584

-71579.2 27583.9

-71578.9 27583.8

-71578.8 27583.7

-71578.7 27583.7

-71578.4 27583.5

-71578.2 27583.4

-71578.1 27583.3

-71577.8 27583.1

-71577.7 27583

-71577.7 27583

-71577.4 27582.9

-71577.1 27582.7

-71577 27582.7

-71576.7 27582.4

-71576.6 27582.4

-71576.6 27582.4

-71576.3 27582.2

-71576.1 27582.1

-71575.9 27582

-71575.6 27581.8

-71575.5 27581.7

-71575.5 27581.7

-71575.2 27581.6

-71575 27581.5

-71574.9 27581.4

Material Boundary

X Y

-71570.6 27579.7

-71570.5 27579.7

-71570.1 27579.6

-71569.8 27579.6

-71569.6 27579.7

-71569.4 27579.7

-71569.1 27579.5

-71569 27579.5
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-71569 27579.5

-71568.7 27579.4

-71568.5 27579.4

-71568.3 27579.4

-71568 27579.3

-71568 27579.3

-71567.9 27579.3

-71567.6 27579.2

-71567.4 27579.1

-71567.2 27579

-71566.9 27578.6

-71566.9 27578.6

-71566.8 27578.6

-71566.5 27578.4

-71566.4 27578.4

-71566.2 27578.2

-71565.8 27578

-71565.8 27578

-71565.7 27578

-71565.4 27577.8

-71565.3 27577.8

-71565.1 27577.7

-71564.7 27577.6

-71564.7 27577.6

-71564.6 27577.6

-71564.3 27577.5

-71564.2 27577.5

-71564 27577.5

-71563.7 27577.5

-71563.6 27577.5

-71563.5 27577.5

-71563.3 27577.6

-71563.1 27577.6

-71562.9 27577.7

-71562.6 27577.8

-71562.5 27577.8

-71562.4 27577.8

-71562.2 27577.8

-71562.1 27577.9

-71561.8 27577.9

-71561.5 27578

-71561.5 27578

-71561.3 27578.1

-71561.1 27578.2

-71561 27578.2

-71560.7 27578.4

-71560.4 27578.7

-71560.4 27578.8

-71560.3 27578.9

-71560 27579.1

-71559.9 27579.1

-71559.7 27579.3

-71559.4 27579.6
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-71559.3 27579.6

-71559.2 27579.7

-71559.2 27579.8

Material Boundary

X Y

-71619.1 27620.2

-71613.2 27617.4

-71611.1 27617.4

-71598.5 27611.4

-71596.4 27611.4

-71583.9 27605.4

-71581.9 27605.4

-71569.6 27599.4

Material Boundary
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X Y

-71574.7 27580.4

-71574.9 27581.4

-71574.9 27581.4

-71575 27581.9

-71575.1 27582.4

-71575.2 27582.9

-71575.3 27583.4

-71575.4 27583.9

-71575.5 27584.4

-71569.8 27584.4

-71569.9 27584.9

-71570 27585.4

-71570.1 27585.9

-71570.2 27586.4

-71570.3 27586.9

-71570.4 27587.4

-71570.5 27587.9

-71570.6 27588.4

-71570.7 27588.9

-71570.8 27589.4

-71570.9 27589.9

-71571.2 27590.4

-71571.3 27590.9

-71571.4 27591.4

-71571.5 27591.9

-71571.6 27592.4

-71571.7 27592.9

-71571.8 27593.4

-71571.9 27593.9

-71572 27594.4

-71572.1 27594.9

-71572.2 27595.4

-71572.3 27595.9

-71572.7 27596.4

-71572.8 27596.9

-71572.9 27597.4

-71573 27597.9

-71573.1 27598.4

-71573.2 27598.9

-71573.2 27599.4

-71569.6 27599.4

Material Boundary

X Y

-71576.7 27582.4

-71574.7 27580.4
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General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right

1/23

venerdì 3 marzo 2023SLIDE - An Interactive Slope Stability Program



Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes
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Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None
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Surface Options

Surface Type: Non-Circular Block Search

Number of Surfaces: 5000

Multiple Groups: Disabled

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Left Projection Angle (Start Angle) [deg]: 135

Left Projection Angle (End Angle) [deg]: 135

Right Projection Angle (Start Angle) [deg]: 45

Right Projection Angle (End Angle) [deg]: 45

Minimum Elevation: Not Defined

Minimum Depth [m]: 2

Minimum Area: Not Defined

Minimum Weight: Not Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No

Seismic Load Coefficient (Horizontal): 0.03

Seismic Load Coefficient (Vertical): -0.015
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Loading

1 Distributed Load present

Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 5

Orientation: Horizontal

6/23

venerdì 3 marzo 2023SLIDE - An Interactive Slope Stability Program



Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 100

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

VUOTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 1e-05

Cohesion [kPa] 0

Friction Angle [deg] 0

Water Surface Water Table

Hu Value 1
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Probabilistic Input Data

General Settings

Sensitivity Analysis: On

Probabilistic Analysis: Off

Spatial Variability Analysis: Off

Variables

Loads Property Distribution Mean Min Max
Other

Properties

Distributed
Load

Magnitude Normal 5 0 105

Constant
Distribution,
Orientation:
Horizontal,
Magnitude:  5
kN/m2,
Creates
Excess Pore
Pressure: No
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Global Minimums

Method: bishop simplified

FS 0.538746

Axis Location: -71541.635, 27642.777

Left Slip Surface Endpoint: -71600.556, 27617.436

Right Slip Surface Endpoint: -71556.716, 27580.436

Resisting Moment: 146756 kN-m

Driving Moment: 272403 kN-m

Total Slice Area: 536.712 m2

Surface Horizontal Width: 43.84 m

Surface Average Height: 12.2425 m

Method: spencer

FS 0.530867

Axis Location: -71541.635, 27642.777

Left Slip Surface Endpoint: -71600.556, 27617.436

Right Slip Surface Endpoint: -71556.716, 27580.436

Resisting Moment: 143601 kN-m

Driving Moment: 270504 kN-m

Resisting Horizontal Force: 1309.38 kN

Driving Horizontal Force: 2466.49 kN

Total Slice Area: 536.712 m2

Surface Horizontal Width: 43.84 m

Surface Average Height: 12.2425 m

Method: gle/morgenstern-price

FS 0.530849

Axis Location: -71541.635, 27642.777

Left Slip Surface Endpoint: -71600.556, 27617.436

Right Slip Surface Endpoint: -71556.716, 27580.436

Resisting Moment: 143475 kN-m

Driving Moment: 270275 kN-m

Resisting Horizontal Force: 1307.79 kN

Driving Horizontal Force: 2463.58 kN

Total Slice Area: 536.712 m2

Surface Horizontal Width: 43.84 m

Surface Average Height: 12.2425 m
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Global Minimum Coordinates

Method: bishop simplified

X Y

-71600.6 27617.4

-71574.7 27580.4

-71556.7 27580.4

Method: spencer

X Y

-71600.6 27617.4

-71574.7 27580.4

-71556.7 27580.4

Method: gle/morgenstern-price

X Y

-71600.6 27617.4

-71574.7 27580.4

-71556.7 27580.4
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Global Minimum Support Data

No Supports Present

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.538746

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.84548 24.7562 -55.0689
ABBANC
AMENTO

0 38 6.23097 3.35691 4.29666 0 4.29666 13.2182 13.2182

2 1.84548 74.2687 -55.0689
ABBANC
AMENTO

0 38 18.6929 10.0707 12.89 0 12.89 39.6545 39.6545

3 1.84548 123.781 -55.0689
ABBANC
AMENTO

0 38 31.1549 16.7846 21.4833 0 21.4833 66.0911 66.0911

4 1.84548 173.294 -55.0689
ABBANC
AMENTO

0 38 43.6168 23.4984 30.0766 0 30.0766 92.5275 92.5275

5 1.84548 223.134 -55.0689
ABBANC
AMENTO

0 38 56.1612 30.2566 38.7269 0 38.7269 119.139 119.139

6 1.84548 299.171 -55.0689
ABBANC
AMENTO

0 38 75.2993 40.5672 51.9237 0 51.9237 159.738 159.738

7 1.84548 368.583 -55.0689
ABBANC
AMENTO

0 38 92.7699 49.9794 63.9708 0 63.9708 196.799 196.799

8 1.84548 418.096 -55.0689
ABBANC
AMENTO

0 38 105.232 56.6932 72.5639 0 72.5639 223.236 223.236

9 1.84548 467.608 -55.0689
ABBANC
AMENTO

0 38 117.694 63.407 81.1574 0 81.1574 249.672 249.672

10 1.84548 517.121 -55.0689
ABBANC
AMENTO

0 38 130.156 70.1209 89.7505 0 89.7505 276.108 276.108

11 1.84548 567.205 -55.0689
ABBANC
AMENTO

0 38 142.761 76.9121 98.4429 0 98.4429 302.85 302.85

12 1.84548 644.601 -55.0689
ABBANC
AMENTO

0 38 162.242 87.407 111.876 0 111.876 344.175 344.175

13 1.84548 712.411 -55.0689
ABBANC
AMENTO

0 38 179.309 96.6019 123.645 0 123.645 380.38 380.38

14 1.84548 731.727 -55.0689
ABBANC
AMENTO

0 38 184.17 99.2211 126.997 0 126.997 390.694 390.694

15 0.0903234 31.6002 -0.0214629 VUOTO 0 0 0 0 344.608 0 344.608 344.608 344.608

16 1.79129 595.766 -0.0214629 VUOTO 0 0 0 0 327.601 0 327.601 327.601 327.601

17 1.79129 371.725 -0.0214629 VUOTO 0 0 0 0 204.405 0 204.405 204.405 204.405

18 1.79129 89.6914 -0.0214629 VUOTO 0 0 0 0 49.3198 0 49.3198 49.3198 49.3198

19 1.79129
0.0003402
67

-0.0214629 VUOTO 0 0 0 0
0.0001871
07

0
0.0001871
07

0.0001871
07

0.0001871
07

20 1.79129
0.0003005
73

-0.0214629 VUOTO 0 0 0 0
0.0001652
8

0
0.0001652
8

0.0001652
8

0.0001652
8

21 1.79129
0.0002788
57

-0.0214629 VUOTO 0 0 0 0
0.0001533
38

0
0.0001533
38

0.0001533
38

0.0001533
38

22 1.79129
0.0001894
93

-0.0214629 VUOTO 0 0 0 0
0.0001041
99

0
0.0001041
99

0.0001041
99

0.0001041
99

23 1.79129
0.0001676
27

-0.0214629 VUOTO 0 0 0 0
9.21748e-
05

0
9.21748e-
05

9.21748e-
05

9.21748e-
05

24 1.79129 7.8461e-05 -0.0214629 VUOTO 0 0 0 0
4.31443e-
05

0
4.31443e-
05

4.31443e-
05

4.31443e-
05

25 1.79129
5.56457e-
05

-0.0214629 VUOTO 0 0 0 0
3.05986e-
05

0
3.05986e-
05

3.05986e-
05

3.05986e-
05
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Global Minimum Query (spencer) - Safety Factor: 0.530867

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.84548 24.7562 -55.0689
ABBANC
AMENTO

0 38 6.17019 3.27555 4.19251 0 4.19251 13.027 13.027

2 1.84548 74.2687 -55.0689
ABBANC
AMENTO

0 38 18.5105 9.82664 12.5775 0 12.5775 39.0811 39.0811

3 1.84548 123.781 -55.0689
ABBANC
AMENTO

0 38 30.8509 16.3777 20.9625 0 20.9625 65.135 65.135

4 1.84548 173.294 -55.0689
ABBANC
AMENTO

0 38 43.1912 22.9288 29.3476 0 29.3476 91.1891 91.1891

5 1.84548 223.134 -55.0689
ABBANC
AMENTO

0 38 55.6134 29.5233 37.788 0 37.788 117.416 117.416

6 1.84548 299.171 -55.0689
ABBANC
AMENTO

0 38 74.5646 39.5839 50.665 0 50.665 157.427 157.427

7 1.84548 368.583 -55.0689
ABBANC
AMENTO

0 38 91.8648 48.768 62.42 0 62.42 193.953 193.953

8 1.84548 418.096 -55.0689
ABBANC
AMENTO

0 38 104.205 55.3191 70.8053 0 70.8053 220.007 220.007

9 1.84548 467.608 -55.0689
ABBANC
AMENTO

0 38 116.546 61.8702 79.1903 0 79.1903 246.061 246.061

10 1.84548 517.121 -55.0689
ABBANC
AMENTO

0 38 128.886 68.4213 87.5752 0 87.5752 272.115 272.115

11 1.84548 567.205 -55.0689
ABBANC
AMENTO

0 38 141.369 75.0479 96.057 0 96.057 298.469 298.469

12 1.84548 644.601 -55.0689
ABBANC
AMENTO

0 38 160.659 85.2885 109.164 0 109.164 339.197 339.197

13 1.84548 712.411 -55.0689
ABBANC
AMENTO

0 38 177.559 94.2604 120.648 0 120.648 374.879 374.879

14 1.84548 731.727 -55.0689
ABBANC
AMENTO

0 38 186.513 99.0137 126.732 0 126.732 393.783 393.783

15 0.0903234 31.6002 -0.0214629 VUOTO 0 0 0 0 341.095 0 341.095 341.095 341.095

16 1.79129 595.766 -0.0214629 VUOTO 0 0 0 0 328.529 0 328.529 328.529 328.529

17 1.79129 371.725 -0.0214629 VUOTO 0 0 0 0 216.991 0 216.991 216.991 216.991

18 1.79129 89.6914 -0.0214629 VUOTO 0 0 0 0 61.574 0 61.574 61.574 61.574

19 1.79129
0.0003402
67

-0.0214629 VUOTO 0 0 0 0
0.0001832
84

0
0.0001832
84

0.0001832
84

0.0001832
84

20 1.79129
0.0003005
73

-0.0214629 VUOTO 0 0 0 0
0.0001619
03

0
0.0001619
03

0.0001619
03

0.0001619
03

21 1.79129
0.0002788
57

-0.0214629 VUOTO 0 0 0 0
0.0001502
06

0
0.0001502
06

0.0001502
06

0.0001502
06

22 1.79129
0.0001894
93

-0.0214629 VUOTO 0 0 0 0
0.0001020
7

0
0.0001020
7

0.0001020
7

0.0001020
7

23 1.79129
0.0001676
27

-0.0214629 VUOTO 0 0 0 0
9.02918e-
05

0
9.02918e-
05

9.02918e-
05

9.02918e-
05

24 1.79129 7.8461e-05 -0.0214629 VUOTO 0 0 0 0
4.22628e-
05

0
4.22628e-
05

4.22628e-
05

4.22628e-
05

25 1.79129
5.56457e-
05

-0.0214629 VUOTO 0 0 0 0 7.76775 0 7.76775 7.76775 7.76775
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 0.530849

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 1.84548 24.7562 -55.0689
ABBANC
AMENTO

0 38 6.24692 3.31617 4.24451 0 4.24451 13.1889 13.1889

2 1.84548 74.2687 -55.0689
ABBANC
AMENTO

0 38 18.687 9.91995 12.6969 0 12.6969 39.4531 39.4531

3 1.84548 123.781 -55.0689
ABBANC
AMENTO

0 38 31.0504 16.4831 21.0974 0 21.0974 65.5557 65.5557

4 1.84548 173.294 -55.0689
ABBANC
AMENTO

0 38 43.347 23.0107 29.4524 0 29.4524 91.5169 91.5169

5 1.84548 223.134 -55.0689
ABBANC
AMENTO

0 38 55.6718 29.5533 37.8265 0 37.8265 117.538 117.538

6 1.84548 299.171 -55.0689
ABBANC
AMENTO

0 38 74.5067 39.5518 50.624 0 50.624 157.303 157.303

7 1.84548 368.583 -55.0689
ABBANC
AMENTO

0 38 91.6436 48.6489 62.2677 0 62.2677 193.484 193.484

8 1.84548 418.096 -55.0689
ABBANC
AMENTO

0 38 103.814 55.1096 70.5369 0 70.5369 219.179 219.179

9 1.84548 467.608 -55.0689
ABBANC
AMENTO

0 38 116.024 61.5914 78.8335 0 78.8335 244.958 244.958

10 1.84548 517.121 -55.0689
ABBANC
AMENTO

0 38 128.3 68.1079 87.174 0 87.174 270.875 270.875

11 1.84548 567.205 -55.0689
ABBANC
AMENTO

0 38 140.807 74.7475 95.6722 0 95.6722 297.281 297.281

12 1.84548 644.601 -55.0689
ABBANC
AMENTO

0 38 160.22 85.0526 108.862 0 108.862 338.266 338.266

13 1.84548 712.411 -55.0689
ABBANC
AMENTO

0 38 177.384 94.1643 120.525 0 120.525 374.505 374.505

14 1.84548 731.727 -55.0689
ABBANC
AMENTO

0 38 187.22 99.3856 127.208 0 127.208 395.271 395.271

15 0.0903234 31.6002 -0.0214629 VUOTO 0 0 0 0 342.111 0 342.111 342.111 342.111

16 1.79129 595.766 -0.0214629 VUOTO 0 0 0 0 330.282 0 330.282 330.282 330.282

17 1.79129 371.725 -0.0214629 VUOTO 0 0 0 0 219.022 0 219.022 219.022 219.022

18 1.79129 89.6914 -0.0214629 VUOTO 0 0 0 0 62.0435 0 62.0435 62.0435 62.0435

19 1.79129
0.0003402
67

-0.0214629 VUOTO 0 0 0 0 0.77041 0 0.77041 0.77041 0.77041

20 1.79129
0.0003005
73

-0.0214629 VUOTO 0 0 0 0 0.872817 0 0.872817 0.872817 0.872817

21 1.79129
0.0002788
57

-0.0214629 VUOTO 0 0 0 0 0.960871 0 0.960871 0.960871 0.960871

22 1.79129
0.0001894
93

-0.0214629 VUOTO 0 0 0 0 1.03308 0 1.03308 1.03308 1.03308

23 1.79129
0.0001676
27

-0.0214629 VUOTO 0 0 0 0 1.08833 0 1.08833 1.08833 1.08833

24 1.79129 7.8461e-05 -0.0214629 VUOTO 0 0 0 0 1.12563 0 1.12563 1.12563 1.12563

25 1.79129
5.56457e-
05

-0.0214629 VUOTO 0 0 0 0 1.14445 0 1.14445 1.14445 1.14445
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Entity Information

Water Table

X Y

-71667.5 27648.5

-71658.8 27648.5

-71651.9 27645.9

-71643.5 27639.6

-71635.7 27628.3

-71624.3 27611.2

-71610.1 27597.7

-71591.5 27584.7

-71576.5 27577.8

-71567.8 27574.9

-71551.6 27569.9

-71543.5 27569.9

-71537 27569.9

-71520.4 27569.9

Distributed Load
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X Y

-71574.7 27580.4

-71574.9 27581.4

-71574.9 27581.4

-71575 27581.9

-71575.1 27582.4

-71575.2 27582.9

-71575.3 27583.4

-71575.4 27583.9

-71575.5 27584.4

-71569.8 27584.4

-71569.9 27584.9

-71570 27585.4

-71570.1 27585.9

-71570.2 27586.4

-71570.3 27586.9

-71570.4 27587.4

-71570.5 27587.9

-71570.6 27588.4

-71570.7 27588.9

-71570.8 27589.4

-71570.9 27589.9

-71571.2 27590.4

-71571.3 27590.9

-71571.4 27591.4

-71571.5 27591.9

-71571.6 27592.4

-71571.7 27592.9

-71571.8 27593.4

-71571.9 27593.9

-71572 27594.4

-71572.1 27594.9

-71572.2 27595.4

-71572.3 27595.9

-71572.7 27596.4

-71572.8 27596.9

-71572.9 27597.4

-71573 27597.9

-71573.1 27598.4

-71573.2 27598.9

-71573.2 27599.4

Non-Circular Failure Surface

X Y

-71600.6 27617.4

-71574.7 27580.4

-71556.7 27580.4

External Boundary
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X Y

-71624.1 27630.5

-71639.2 27648.9

-71654 27663.4

-71659 27667.6

-71667.5 27668.9

-71667.5 27648.5

-71667.5 27523.7

-71520.4 27523.7

-71520.4 27534.9

-71520.4 27552.8

-71520.4 27568.4

-71535.4 27568.4

-71535.7 27568.4

-71536.7 27568.4

-71538.3 27575.6

-71539.3 27575.8

-71541.5 27575.6

-71549.2 27580.3

-71556 27580.4

-71556.7 27580.4

-71557.5 27584.4

-71559.8 27584.4

-71561 27590.4

-71563.2 27590.4

-71564.4 27596.4

-71566.7 27596.4

-71567.3 27599.4

-71569.6 27599.4

-71578.6 27605.4

-71580.6 27605.4

-71589.6 27611.4

-71591.6 27611.4

-71600.6 27617.4

-71602.6 27617.4

-71611.6 27623.4

-71613.6 27623.4

-71622.6 27629.4

-71623.6 27629.4

Material Boundary

X Y

-71556 27580.4

-71556.7 27579.7

-71548.6 27573.6

-71539.3 27566.9

-71535.4 27566.9

-71535.4 27568.4

Material Boundary
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X Y

-71539.3 27575.8

-71539.3 27568.4

Material Boundary

X Y

-71539.3 27566.9

-71539.3 27568.4

Material Boundary

X Y

-71556.7 27579.7

-71559.2 27579.7

-71570.6 27579.7

-71574.7 27579.7

-71574.7 27580.4

-71574.4 27580.4

-71572.8 27580.4

-71556.7 27580.4

Material Boundary

X Y

-71602.7 27602.6

-71598 27593.1

-71595.7 27588.8

-71587.8 27577.9

-71576.8 27567.1

-71568.7 27560.4

-71560.4 27557.5

-71545.9 27554.6

-71528.1 27552.9

-71520.4 27552.8

Material Boundary

X Y

-71587.8 27577.9

-71580 27559.1

-71575.2 27548.7

-71568.7 27540.4

-71565.6 27538.7

-71563.3 27537.9

-71553.4 27536.5

-71542.6 27534.9

-71530.7 27534.9

-71520.4 27534.9

Material Boundary

X Y

-71623.6 27629.4

-71619.1 27620.2

-71615.8 27613.6
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-71613.6 27610.5

-71613.3 27610.1

-71604.7 27603.7

-71602.7 27602.6

-71601.3 27601.9

-71595.1 27595.1

-71590.6 27593.3

-71590.4 27593.1

-71590.1 27592.8

-71590 27592.8

-71589.9 27592.7

-71589.6 27592.5

-71589.5 27592.4

-71589.3 27592.2

-71589 27592.1

-71588.9 27592

-71588.8 27591.9

-71588.6 27591.7

-71588.4 27591.7

-71588.2 27591.5

-71587.9 27591.2

-71587.8 27591.1

-71587.7 27591

-71587.5 27590.8

-71587.4 27590.7

-71587.1 27590.5

-71586.8 27590.2

-71586.7 27590.1

-71586.6 27590

-71586.4 27589.8

-71586.3 27589.7

-71586 27589.5

-71585.8 27589.3

-71585.7 27589.2

-71585.5 27589.1

-71585.3 27588.9

-71585.2 27588.8

-71584.9 27588.6

-71584.7 27588.3

-71584.6 27588.3

-71584.4 27588.1

-71584.2 27588

-71584.1 27587.9

-71583.9 27587.7

-71583.6 27587.4

-71583.5 27587.4

-71583.3 27587.2

-71583.1 27587.1

-71583.1 27587.1

-71582.8 27586.8

-71582.5 27586.6

-71582.4 27586.5

-71582.2 27586.3
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-71582 27586.1

-71582 27586.1

-71581.7 27585.9

-71581.4 27585.7

-71581.3 27585.6

-71581.1 27585.4

-71581 27585.3

-71580.9 27585.3

-71580.6 27585

-71580.4 27584.8

-71580.2 27584.7

-71580 27584.6

-71579.9 27584.5

-71579.8 27584.5

-71579.5 27584.2

-71579.3 27584

-71579.2 27583.9

-71578.9 27583.8

-71578.8 27583.7

-71578.7 27583.7

-71578.4 27583.5

-71578.2 27583.4

-71578.1 27583.3

-71577.8 27583.1

-71577.7 27583

-71577.7 27583

-71577.4 27582.9

-71577.1 27582.7

-71577 27582.7

-71576.7 27582.4

-71576.6 27582.4

-71576.6 27582.4

-71576.3 27582.2

-71576.1 27582.1

-71575.9 27582

-71575.6 27581.8

-71575.5 27581.7

-71575.5 27581.7

-71575.2 27581.6

-71575 27581.5

-71574.9 27581.4

Material Boundary

X Y

-71570.6 27579.7

-71570.5 27579.7

-71570.1 27579.6

-71569.8 27579.6

-71569.6 27579.7

-71569.4 27579.7

-71569.1 27579.5

-71569 27579.5
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-71569 27579.5

-71568.7 27579.4

-71568.5 27579.4

-71568.3 27579.4

-71568 27579.3

-71568 27579.3

-71567.9 27579.3

-71567.6 27579.2

-71567.4 27579.1

-71567.2 27579

-71566.9 27578.6

-71566.9 27578.6

-71566.8 27578.6

-71566.5 27578.4

-71566.4 27578.4

-71566.2 27578.2

-71565.8 27578

-71565.8 27578

-71565.7 27578

-71565.4 27577.8

-71565.3 27577.8

-71565.1 27577.7

-71564.7 27577.6

-71564.7 27577.6

-71564.6 27577.6

-71564.3 27577.5

-71564.2 27577.5

-71564 27577.5

-71563.7 27577.5

-71563.6 27577.5

-71563.5 27577.5

-71563.3 27577.6

-71563.1 27577.6

-71562.9 27577.7

-71562.6 27577.8

-71562.5 27577.8

-71562.4 27577.8

-71562.2 27577.8

-71562.1 27577.9

-71561.8 27577.9

-71561.5 27578

-71561.5 27578

-71561.3 27578.1

-71561.1 27578.2

-71561 27578.2

-71560.7 27578.4

-71560.4 27578.7

-71560.4 27578.8

-71560.3 27578.9

-71560 27579.1

-71559.9 27579.1

-71559.7 27579.3

-71559.4 27579.6

21/23

venerdì 3 marzo 2023SLIDE - An Interactive Slope Stability Program



-71559.3 27579.6

-71559.2 27579.7

-71559.2 27579.8

Material Boundary

X Y

-71619.1 27620.2

-71613.2 27617.4

-71611.1 27617.4

-71598.5 27611.4

-71596.4 27611.4

-71583.9 27605.4

-71581.9 27605.4

-71569.6 27599.4

Material Boundary
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X Y

-71574.7 27580.4

-71574.9 27581.4

-71574.9 27581.4

-71575 27581.9

-71575.1 27582.4

-71575.2 27582.9

-71575.3 27583.4

-71575.4 27583.9

-71575.5 27584.4

-71569.8 27584.4

-71569.9 27584.9

-71570 27585.4

-71570.1 27585.9

-71570.2 27586.4

-71570.3 27586.9

-71570.4 27587.4

-71570.5 27587.9

-71570.6 27588.4

-71570.7 27588.9

-71570.8 27589.4

-71570.9 27589.9

-71571.2 27590.4

-71571.3 27590.9

-71571.4 27591.4

-71571.5 27591.9

-71571.6 27592.4

-71571.7 27592.9

-71571.8 27593.4

-71571.9 27593.9

-71572 27594.4

-71572.1 27594.9

-71572.2 27595.4

-71572.3 27595.9

-71572.7 27596.4

-71572.8 27596.9

-71572.9 27597.4

-71573 27597.9

-71573.1 27598.4

-71573.2 27598.9

-71573.2 27599.4

-71569.6 27599.4

Material Boundary

X Y

-71576.7 27582.4

-71574.7 27580.4
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General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right
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Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes
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Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None
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Surface Options

Surface Type: Non-Circular Block Search

Number of Surfaces: 5000

Multiple Groups: Disabled

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Left Projection Angle (Start Angle) [deg]: 135

Left Projection Angle (End Angle) [deg]: 135

Right Projection Angle (Start Angle) [deg]: 45

Right Projection Angle (End Angle) [deg]: 45

Minimum Elevation: Not Defined

Minimum Depth [m]: 5

Minimum Area: Not Defined

Minimum Weight: Not Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No
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Loading

1 Distributed Load present

Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 5

Orientation: Horizontal
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Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 100

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

VUOTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 1e-07

Cohesion [kPa] 0

Friction Angle [deg] 0

Water Surface Water Table

Hu Value 1
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Probabilistic Input Data

General Settings

Sensitivity Analysis: On

Probabilistic Analysis: Off

Spatial Variability Analysis: Off

Variables

Material Property Distribution Mean Min Max

FRANA Cohesion Normal 0 0 5

Loads Property Distribution Mean Min Max
Other

Properties

Distributed
Load

Magnitude Normal 5 5 105

Constant
Distribution,
Orientation:
Horizontal,
Magnitude:  5
kN/m2,
Creates
Excess Pore
Pressure: No
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Global Minimums

Method: bishop simplified

FS 0.583111

Axis Location: -71570.381, 27622.005

Left Slip Surface Endpoint: -71594.348, 27611.572

Right Slip Surface Endpoint: -71576.415, 27596.572

Resisting Moment: 10921 kN-m

Driving Moment: 18728.9 kN-m

Total Slice Area: 114.69 m2

Surface Horizontal Width: 17.933 m

Surface Average Height: 6.39546 m

Method: spencer

FS 0.576966

Axis Location: -71570.381, 27622.005

Left Slip Surface Endpoint: -71594.348, 27611.572

Right Slip Surface Endpoint: -71576.415, 27596.572

Resisting Moment: 10842.1 kN-m

Driving Moment: 18791.6 kN-m

Resisting Horizontal Force: 232.419 kN

Driving Horizontal Force: 402.83 kN

Total Slice Area: 114.69 m2

Surface Horizontal Width: 17.933 m

Surface Average Height: 6.39546 m

Method: gle/morgenstern-price

FS 0.576966

Axis Location: -71570.381, 27622.005

Left Slip Surface Endpoint: -71594.348, 27611.572

Right Slip Surface Endpoint: -71576.415, 27596.572

Resisting Moment: 10837.6 kN-m

Driving Moment: 18783.7 kN-m

Resisting Horizontal Force: 232.42 kN

Driving Horizontal Force: 402.832 kN

Total Slice Area: 114.69 m2

Surface Horizontal Width: 17.933 m

Surface Average Height: 6.39546 m
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Global Minimum Coordinates

Method: bishop simplified

X Y

-71594.3 27611.6

-71584.4 27596.6

-71576.4 27596.6

Method: spencer

X Y

-71594.3 27611.6

-71584.4 27596.6

-71576.4 27596.6

Method: gle/morgenstern-price

X Y

-71594.3 27611.6

-71584.4 27596.6

-71576.4 27596.6
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Global Minimum Support Data

No Supports Present

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.583111

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.7095 7.22094 -56.4873
ABBANC
AMENTO

0 38 4.51158 2.63075 3.3672 0 3.3672 10.1802 10.1802

2 0.7095 21.6628 -56.4873
ABBANC
AMENTO

0 38 13.5347 7.89224 10.1016 0 10.1016 30.5405 30.5405

3 0.7095 36.1047 -56.4873
ABBANC
AMENTO

0 38 22.5578 13.1537 16.836 0 16.836 50.9007 50.9007

4 0.7095 50.2248 -56.4873
ABBANC
AMENTO

0 38 31.38 18.298 23.4204 0 23.4204 70.8075 70.8075

5 0.7095 59.7756 -56.4873
ABBANC
AMENTO

0 38 37.3473 21.7776 27.874 0 27.874 84.2724 84.2724

6 0.7095 67.843 -56.4873
ABBANC
AMENTO

0 38 42.3876 24.7167 31.6359 0 31.6359 95.6458 95.6458

7 0.7095 75.9103 -56.4873
ABBANC
AMENTO

0 38 47.428 27.6558 35.3978 0 35.3978 107.019 107.019

8 0.7095 83.9777 -56.4873
ABBANC
AMENTO

0 38 52.4684 30.5949 39.1597 0 39.1597 118.393 118.393

9 0.7095 92.045 -56.4873
ABBANC
AMENTO

0 38 57.5088 33.534 42.9215 0 42.9215 129.766 129.766

10 0.7095 100.112 -56.4873
ABBANC
AMENTO

0 38 62.5492 36.4731 46.6834 0 46.6834 141.139 141.139

11 0.7095 108.18 -56.4873
ABBANC
AMENTO

0 38 67.5895 39.4122 50.4453 0 50.4453 152.513 152.513

12 0.7095 96.8848 -56.4873
ABBANC
AMENTO

0 38 60.5327 35.2973 45.1784 0 45.1784 136.589 136.589

13 0.7095 71.226 -56.4873
ABBANC
AMENTO

0 38 44.5013 25.9492 33.2135 0 33.2135 100.415 100.415

14 0.7095 34.9654 -56.4873
ABBANC
AMENTO

0 38 21.8461 12.7387 16.3048 0 16.3048 49.2947 49.2947

15 0.727273 12.1191 0 VUOTO 0 0 0 0 16.6638 0 16.6638 16.6638 16.6638

16 0.727273 5.4197 0 VUOTO 0 0 0 0 7.45209 0 7.45209 7.45209 7.45209

17 0.727273 0.319797 0 VUOTO 0 0 0 0 0.439721 0 0.439721 0.439721 0.439721

18 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0
8.99999e-
07

0
8.99999e-
07

8.99999e-
07

8.99999e-
07

19 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0
8.99999e-
07

0
8.99999e-
07

8.99999e-
07

8.99999e-
07

20 0.727273
6.09583e-
07

0 VUOTO 0 0 0 0
8.38177e-
07

0
8.38177e-
07

8.38177e-
07

8.38177e-
07

21 0.727273
4.44103e-
07

0 VUOTO 0 0 0 0
6.10642e-
07

0
6.10642e-
07

6.10642e-
07

6.10642e-
07

22 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0 6e-07 0 6e-07 6e-07 6e-07

23 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0 6e-07 0 6e-07 6e-07 6e-07

24 0.727273
3.80469e-
07

0 VUOTO 0 0 0 0
5.23145e-
07

0
5.23145e-
07

5.23145e-
07

5.23145e-
07

25 0.727273
1.32216e-
07

0 VUOTO 0 0 0 0
1.81797e-
07

0
1.81797e-
07

1.81797e-
07

1.81797e-
07
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Global Minimum Query (spencer) - Safety Factor: 0.576966

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.7095 7.22094 -56.4873
ABBANC
AMENTO

0 38 4.39527 2.53592 3.24584 0 3.24584 9.88316 9.88316

2 0.7095 21.6628 -56.4873
ABBANC
AMENTO

0 38 13.1858 7.60777 9.7375 0 9.7375 29.6495 29.6495

3 0.7095 36.1047 -56.4873
ABBANC
AMENTO

0 38 21.9763 12.6796 16.2292 0 16.2292 49.4158 49.4158

4 0.7095 50.2248 -56.4873
ABBANC
AMENTO

0 38 30.571 17.6384 22.5762 0 22.5762 68.7416 68.7416

5 0.7095 59.7756 -56.4873
ABBANC
AMENTO

0 38 36.3845 20.9926 26.8693 0 26.8693 81.8137 81.8137

6 0.7095 67.843 -56.4873
ABBANC
AMENTO

0 38 41.295 23.8258 30.4956 0 30.4956 92.8555 92.8555

7 0.7095 75.9103 -56.4873
ABBANC
AMENTO

0 38 46.2053 26.6589 34.1219 0 34.1219 103.897 103.897

8 0.7095 83.9777 -56.4873
ABBANC
AMENTO

0 38 51.1158 29.4921 37.7482 0 37.7482 114.939 114.939

9 0.7095 92.045 -56.4873
ABBANC
AMENTO

0 38 56.0264 32.3253 41.3745 0 41.3745 125.98 125.98

10 0.7095 100.112 -56.4873
ABBANC
AMENTO

0 38 60.9369 35.1585 45.0008 0 45.0008 137.022 137.022

11 0.7095 108.18 -56.4873
ABBANC
AMENTO

0 38 65.8472 37.9916 48.627 0 48.627 148.063 148.063

12 0.7095 96.8848 -56.4873
ABBANC
AMENTO

0 38 64.4346 37.1766 47.5839 0 47.5839 144.887 144.887

13 0.7095 71.226 -56.4873
ABBANC
AMENTO

0 38 47.7876 27.5718 35.2903 0 35.2903 107.455 107.455

14 0.7095 34.9654 -56.4873
ABBANC
AMENTO

0 38 27.6042 15.9267 20.3852 0 20.3852 62.0706 62.0706

15 0.727273 12.1191 0 VUOTO 0 0 0 0 16.6638 0 16.6638 16.6638 16.6638

16 0.727273 5.4197 0 VUOTO 0 0 0 0 7.45209 0 7.45209 7.45209 7.45209

17 0.727273 0.319797 0 VUOTO 0 0 0 0 0.439721 0 0.439721 0.439721 0.439721

18 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0
8.99999e-
07

0
8.99999e-
07

8.99999e-
07

8.99999e-
07

19 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0
8.99999e-
07

0
8.99999e-
07

8.99999e-
07

8.99999e-
07

20 0.727273
6.09583e-
07

0 VUOTO 0 0 0 0
8.38177e-
07

0
8.38177e-
07

8.38177e-
07

8.38177e-
07

21 0.727273
4.44103e-
07

0 VUOTO 0 0 0 0
6.10642e-
07

0
6.10642e-
07

6.10642e-
07

6.10642e-
07

22 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0 6e-07 0 6e-07 6e-07 6e-07

23 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0 6e-07 0 6e-07 6e-07 6e-07

24 0.727273
3.80469e-
07

0 VUOTO 0 0 0 0
5.23145e-
07

0
5.23145e-
07

5.23145e-
07

5.23145e-
07

25 0.727273
1.32216e-
07

0 VUOTO 0 0 0 0 0.356517 0 0.356517 0.356517 0.356517
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 0.576966

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.7095 7.22094 -56.4873
ABBANC
AMENTO

0 38 4.50962 2.6019 3.33028 0 3.33028 10.1403 10.1403

2 0.7095 21.6628 -56.4873
ABBANC
AMENTO

0 38 13.4651 7.76892 9.94379 0 9.94379 30.2776 30.2776

3 0.7095 36.1047 -56.4873
ABBANC
AMENTO

0 38 22.3296 12.8834 16.49 0 16.49 50.21 50.21

4 0.7095 50.2248 -56.4873
ABBANC
AMENTO

0 38 30.9136 17.8361 22.8291 0 22.8291 69.512 69.512

5 0.7095 59.7756 -56.4873
ABBANC
AMENTO

0 38 36.6165 21.1265 27.0407 0 27.0407 82.3356 82.3356

6 0.7095 67.843 -56.4873
ABBANC
AMENTO

0 38 41.3846 23.8775 30.5618 0 30.5618 93.0569 93.0569

7 0.7095 75.9103 -56.4873
ABBANC
AMENTO

0 38 46.1519 26.6281 34.0824 0 34.0824 103.777 103.777

8 0.7095 83.9777 -56.4873
ABBANC
AMENTO

0 38 50.9345 29.3875 37.6143 0 37.6143 114.531 114.531

9 0.7095 92.045 -56.4873
ABBANC
AMENTO

0 38 55.7487 32.1651 41.1695 0 41.1695 125.356 125.356

10 0.7095 100.112 -56.4873
ABBANC
AMENTO

0 38 60.6109 34.9704 44.7601 0 44.7601 136.289 136.289

11 0.7095 108.18 -56.4873
ABBANC
AMENTO

0 38 65.5368 37.8125 48.3978 0 48.3978 147.365 147.365

12 0.7095 96.8848 -56.4873
ABBANC
AMENTO

0 38 64.2005 37.0415 47.411 0 47.411 144.361 144.361

13 0.7095 71.226 -56.4873
ABBANC
AMENTO

0 38 47.7652 27.5589 35.2738 0 35.2738 107.404 107.404

14 0.7095 34.9654 -56.4873
ABBANC
AMENTO

0 38 27.6006 15.9246 20.3825 0 20.3825 62.0623 62.0623

15 0.727273 12.1191 0 VUOTO 0 0 0 0 16.6742 0 16.6742 16.6742 16.6742

16 0.727273 5.4197 0 VUOTO 0 0 0 0 7.46809 0 7.46809 7.46809 7.46809

17 0.727273 0.319797 0 VUOTO 0 0 0 0 0.460998 0 0.460998 0.460998 0.460998

18 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0 0.0261992 0 0.0261992 0.0261992 0.0261992

19 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0 0.030697 0 0.030697 0.030697 0.030697

20 0.727273
6.09583e-
07

0 VUOTO 0 0 0 0 0.034697 0 0.034697 0.034697 0.034697

21 0.727273
4.44103e-
07

0 VUOTO 0 0 0 0 0.0381344 0 0.0381344 0.0381344 0.0381344

22 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0 0.040954 0 0.040954 0.040954 0.040954

23 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0 0.0431095 0 0.0431095 0.0431095 0.0431095

24 0.727273
3.80469e-
07

0 VUOTO 0 0 0 0 0.0445662 0 0.0445662 0.0445662 0.0445662

25 0.727273
1.32216e-
07

0 VUOTO 0 0 0 0 0.0453002 0 0.0453002 0.0453002 0.0453002
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Entity Information

Water Table

X Y

-71667.5 27633.2

-71654.7 27633.2

-71647.2 27631.6

-71640.1 27628.5

-71633 27623.6

-71622.5 27613.4

-71612.9 27604.8

-71602.3 27596.1

-71592.6 27589.9

-71585 27588.2

-71573.7 27587

-71565.7 27586.2

-71561.1 27586.2

-71542.1 27586.2

Distributed Load

X Y

-71584.4 27596.6

-71585.3 27601.1

-71585.5 27602.1

-71585.9 27602.6

-71586 27603.1

-71586.1 27603.6

-71586.2 27604.1

-71586.3 27604.6

-71586.4 27605.1

-71586.4 27605.6

Non-Circular Failure Surface

X Y

-71594.3 27611.6

-71584.4 27596.6

-71576.4 27596.6

External Boundary

X Y

-71568.6 27592.9

-71568.9 27592.9

-71569 27592.8

-71569 27592.8

-71569.3 27592.8

-71569.5 27592.8

-71569.7 27592.8

-71570 27592.8
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-71570.1 27592.8

-71570.1 27592.8

-71570.4 27592.8

-71570.6 27592.8

-71570.8 27592.8

-71571.1 27592.9

-71571.1 27592.9

-71571.2 27592.9

-71571.5 27592.8

-71571.6 27592.9

-71571.9 27592.9

-71572.2 27592.9

-71572.2 27592.9

-71572.3 27592.9

-71572.3 27592.9

-71572.6 27592.8

-71572.7 27592.8

-71572.9 27592.8

-71573.3 27592.8

-71573.3 27592.8

-71573.4 27592.8

-71574.2 27596.6

-71576 27596.6

-71576.4 27596.6

-71577.3 27601.1

-71577.6 27602.6

-71579 27602.6

-71579.1 27602.6

-71579.9 27602.6

-71579.9 27602.6

-71580.5 27605.6

-71582.7 27605.6

-71591.7 27611.6

-71595 27611.6

-71597 27611.6

-71606 27617.6

-71609.5 27617.6

-71611.6 27617.6

-71613.2 27618.3

-71624 27627.6

-71629.2 27631.9

-71637.9 27640.4

-71644.8 27645.3

-71654.7 27652.4

-71667.5 27660.4

-71667.5 27642.6

-71667.5 27549

-71567.5 27549

-71542.1 27549

-71542.1 27567

-71542.1 27585.3

-71557.1 27585.3

-71559.2 27585.5
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-71560.4 27585.4

-71561 27585.4

-71561.3 27589.4

-71561.4 27589.8

-71561.4 27589.9

-71561.7 27591.6

-71561.9 27592.4

-71562.4 27592.4

-71567 27592.7

Material Boundary

X Y

-71608.3 27586.6

-71600.6 27561.8

-71588.3 27552.1

-71572.3 27549.4

-71567.5 27549

Material Boundary

X Y

-71573.4 27592.8

-71573.4 27592.6

-71583.4 27592.6

-71583.4 27591.9

-71573.3 27591.9

-71572.3 27592.9

Material Boundary

X Y

-71613.2 27618.3

-71609.8 27615.4

-71607.5 27613.1

-71605.1 27607.9

-71592.6 27599.2

-71589.2 27596.6

-71584.2 27592.6

-71583.4 27591.9

Material Boundary

X Y

-71562.4 27592.4

-71562.4 27584.7

-71560.4 27584.7

-71560.4 27585.4

Material Boundary

X Y

-71567 27592.7

-71562.4 27584.7

Material Boundary
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X Y

-71667.5 27642.6

-71648.7 27625.7

-71618.1 27595.3

-71608.3 27586.6

-71600.6 27579.8

-71591.5 27573

-71580.8 27568.8

-71569.8 27567

-71562.7 27567

-71542.1 27567

Material Boundary

X Y

-71589.2 27596.6

-71584.4 27596.6

-71585.3 27601.1

-71585.5 27602.1

-71585.9 27602.6

-71586 27603.1

-71586.1 27603.6

-71586.2 27604.1

-71586.3 27604.6

-71586.4 27605.1

-71586.4 27605.6

-71582.7 27605.6

Material Boundary

X Y

-71584.2 27592.6

-71583.4 27592.6
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General Settings

Units of Measurement: Metric Units

Time Units: days

Permeability Units: meters/second

Data Output: Standard

Failure Direction: Left to Right
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Analysis Options

Slices Type: Vertical

Analysis Methods Used

Bishop simplified

GLE/Morgenstern-Price with interslice force function
(Half Sine)

Spencer

Number of slices: 25

Tolerance: 0.005

Maximum number of iterations: 50

Check malpha < 0.2: Yes

Initial trial value of FS: 1

Steffensen Iteration: Yes
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Groundwater Analysis

Groundwater Method: Water Surfaces

Pore Fluid Unit Weight [kN/m3]: 9.81

Use negative pore pressure cutoff: Yes

Maximum negative pore pressure [kPa]: 0

Advanced Groundwater Method: None
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Surface Options

Surface Type: Non-Circular Block Search

Number of Surfaces: 5000

Multiple Groups: Disabled

Pseudo-Random Surfaces: Enabled

Convex Surfaces Only: Disabled

Left Projection Angle (Start Angle) [deg]: 135

Left Projection Angle (End Angle) [deg]: 135

Right Projection Angle (Start Angle) [deg]: 45

Right Projection Angle (End Angle) [deg]: 45

Minimum Elevation: Not Defined

Minimum Depth [m]: 5

Minimum Area: Not Defined

Minimum Weight: Not Defined
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Seismic Loading

Advanced seismic analysis: No

Staged pseudostatic analysis: No

Seismic Load Coefficient (Horizontal): 0.03

Seismic Load Coefficient (Vertical): -0.015
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Loading

1 Distributed Load present

Distributed Load 1

Distribution: Constant

Magnitude [kPa]: 5

Orientation: Horizontal

6/18

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



Materials

ROCCIA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 26

Cohesion [kPa] 100

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

FRANA

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 18

Cohesion [kPa] 0

Friction Angle [deg] 40

Water Surface Water Table

Hu Value 1

ALUVIONALE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

RILEVATO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 5

Friction Angle [deg] 35

Water Surface Water Table

Hu Value 1

ABBANCAMENTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 19

Cohesion [kPa] 0

Friction Angle [deg] 38

Water Surface Water Table

Hu Value 1

MURO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 100
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Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

MAGRONE

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 25

Cohesion [kPa] 30

Friction Angle [deg] 45

Water Surface Water Table

Hu Value 1

VUOTO

Color

Strength Type Mohr-Coulomb

Unit Weight [kN/m3] 1e-07

Cohesion [kPa] 0

Friction Angle [deg] 0

Water Surface Water Table

Hu Value 1
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Probabilistic Input Data

General Settings

Sensitivity Analysis: On

Probabilistic Analysis: Off

Spatial Variability Analysis: Off

Variables

Material Property Distribution Mean Min Max

FRANA Cohesion Normal 0 0 5

Loads Property Distribution Mean Min Max
Other

Properties

Distributed
Load

Magnitude Normal 5 5 105

Constant
Distribution,
Orientation:
Horizontal,
Magnitude:  5
kN/m2,
Creates
Excess Pore
Pressure: No
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Global Minimums

Method: bishop simplified

FS 0.576431

Axis Location: -71570.643, 27622.530

Left Slip Surface Endpoint: -71594.873, 27611.572

Right Slip Surface Endpoint: -71576.415, 27596.572

Resisting Moment: 11723.7 kN-m

Driving Moment: 20338.5 kN-m

Total Slice Area: 118.625 m2

Surface Horizontal Width: 18.4577 m

Surface Average Height: 6.42683 m

Method: spencer

FS 0.564682

Axis Location: -71570.643, 27622.530

Left Slip Surface Endpoint: -71594.873, 27611.572

Right Slip Surface Endpoint: -71576.415, 27596.572

Resisting Moment: 11538 kN-m

Driving Moment: 20432.7 kN-m

Resisting Horizontal Force: 253.021 kN

Driving Horizontal Force: 448.077 kN

Total Slice Area: 118.625 m2

Surface Horizontal Width: 18.4577 m

Surface Average Height: 6.42683 m

Method: gle/morgenstern-price

FS 0.564681

Axis Location: -71570.643, 27622.530

Left Slip Surface Endpoint: -71594.873, 27611.572

Right Slip Surface Endpoint: -71576.415, 27596.572

Resisting Moment: 11538.3 kN-m

Driving Moment: 20433.3 kN-m

Resisting Horizontal Force: 253.031 kN

Driving Horizontal Force: 448.096 kN

Total Slice Area: 118.625 m2

Surface Horizontal Width: 18.4577 m

Surface Average Height: 6.42683 m
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Global Minimum Coordinates

Method: bishop simplified

X Y

-71594.9 27611.6

-71584.4 27596.6

-71576.4 27596.6

Method: spencer

X Y

-71594.9 27611.6

-71584.4 27596.6

-71576.4 27596.6

Method: gle/morgenstern-price

X Y

-71594.9 27611.6

-71584.4 27596.6

-71576.4 27596.6
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Global Minimum Support Data

No Supports Present

Slice Data

Global Minimum Query (bishop simplified) - Safety Factor: 0.576431

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.74698 7.60239 -55.1165
ABBANC
AMENTO

0 38 4.61642 2.66105 3.406 0 3.406 10.0275 10.0275

2 0.74698 22.8072 -55.1165
ABBANC
AMENTO

0 38 13.8493 7.98316 10.218 0 10.218 30.0827 30.0827

3 0.74698 38.012 -55.1165
ABBANC
AMENTO

0 38 23.0822 13.3053 17.03 0 17.03 50.1378 50.1378

4 0.74698 53.2167 -55.1165
ABBANC
AMENTO

0 38 32.3151 18.6274 23.8419 0 23.8419 70.1929 70.1929

5 0.74698 66.16 -55.1165
ABBANC
AMENTO

0 38 40.1746 23.1579 29.6407 0 29.6407 87.265 87.265

6 0.74698 74.4402 -55.1165
ABBANC
AMENTO

0 38 45.2026 26.0562 33.3505 0 33.3505 98.1866 98.1866

7 0.74698 82.5792 -55.1165
ABBANC
AMENTO

0 38 50.1449 28.9051 36.9968 0 36.9968 108.922 108.922

8 0.74698 90.7182 -55.1165
ABBANC
AMENTO

0 38 55.0873 31.754 40.6432 0 40.6432 119.657 119.657

9 0.74698 98.8571 -55.1165
ABBANC
AMENTO

0 38 60.0294 34.6028 44.2896 0 44.2896 130.392 130.392

10 0.74698 106.996 -55.1165
ABBANC
AMENTO

0 38 64.9717 37.4517 47.936 0 47.936 141.128 141.128

11 0.74698 115.135 -55.1165
ABBANC
AMENTO

0 38 69.914 40.3006 51.5824 0 51.5824 151.863 151.863

12 0.74698 108.154 -55.1165
ABBANC
AMENTO

0 38 65.6746 37.8569 48.4546 0 48.4546 142.655 142.655

13 0.74698 77.8992 -55.1165
ABBANC
AMENTO

0 38 47.3031 27.267 34.9001 0 34.9001 102.749 102.749

14 0.74698 38.3194 -55.1165
ABBANC
AMENTO

0 38 23.2689 13.4129 17.1677 0 17.1677 50.5433 50.5433

15 0.727273 12.1191 0 VUOTO 0 0 0 0 16.4138 0 16.4138 16.4138 16.4138

16 0.727273 5.4197 0 VUOTO 0 0 0 0 7.34031 0 7.34031 7.34031 7.34031

17 0.727273 0.319797 0 VUOTO 0 0 0 0 0.433125 0 0.433125 0.433125 0.433125

18 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0 8.865e-07 0 8.865e-07 8.865e-07 8.865e-07

19 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0 8.865e-07 0 8.865e-07 8.865e-07 8.865e-07

20 0.727273
6.09583e-
07

0 VUOTO 0 0 0 0
8.25604e-
07

0
8.25604e-
07

8.25604e-
07

8.25604e-
07

21 0.727273
4.44103e-
07

0 VUOTO 0 0 0 0
6.01483e-
07

0
6.01483e-
07

6.01483e-
07

6.01483e-
07

22 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0 5.91e-07 0 5.91e-07 5.91e-07 5.91e-07

23 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0 5.91e-07 0 5.91e-07 5.91e-07 5.91e-07

24 0.727273
3.80469e-
07

0 VUOTO 0 0 0 0
5.15298e-
07

0
5.15298e-
07

5.15298e-
07

5.15298e-
07

25 0.727273
1.32216e-
07

0 VUOTO 0 0 0 0 1.7907e-07 0 1.7907e-07 1.7907e-07 1.7907e-07
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Global Minimum Query (spencer) - Safety Factor: 0.564682

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.74698 7.60239 -55.1165
ABBANC
AMENTO

0 38 4.48357 2.53179 3.24054 0 3.24054 9.67152 9.67152

2 0.74698 22.8072 -55.1165
ABBANC
AMENTO

0 38 13.4507 7.59536 9.72159 0 9.72159 29.0145 29.0145

3 0.74698 38.012 -55.1165
ABBANC
AMENTO

0 38 22.4178 12.6589 16.2027 0 16.2027 48.3575 48.3575

4 0.74698 53.2167 -55.1165
ABBANC
AMENTO

0 38 31.3849 17.7225 22.6838 0 22.6838 67.7006 67.7006

5 0.74698 66.16 -55.1165
ABBANC
AMENTO

0 38 39.0182 22.0329 28.2009 0 28.2009 84.1665 84.1665

6 0.74698 74.4402 -55.1165
ABBANC
AMENTO

0 38 43.9015 24.7904 31.7303 0 31.7303 94.7002 94.7002

7 0.74698 82.5792 -55.1165
ABBANC
AMENTO

0 38 48.7016 27.5009 35.1996 0 35.1996 105.054 105.054

8 0.74698 90.7182 -55.1165
ABBANC
AMENTO

0 38 53.5016 30.2114 38.6688 0 38.6688 115.409 115.409

9 0.74698 98.8571 -55.1165
ABBANC
AMENTO

0 38 58.3017 32.9219 42.1381 0 42.1381 125.763 125.763

10 0.74698 106.996 -55.1165
ABBANC
AMENTO

0 38 63.1017 35.6324 45.6073 0 45.6073 136.117 136.117

11 0.74698 115.135 -55.1165
ABBANC
AMENTO

0 38 67.9016 38.3428 49.0766 0 49.0766 146.471 146.471

12 0.74698 108.154 -55.1165
ABBANC
AMENTO

0 38 70.4225 39.7663 50.8985 0 50.8985 151.909 151.909

13 0.74698 77.8992 -55.1165
ABBANC
AMENTO

0 38 51.8982 29.306 37.51 0 37.51 111.95 111.95

14 0.74698 38.3194 -55.1165
ABBANC
AMENTO

0 38 31.3653 17.7114 22.6696 0 22.6696 67.6582 67.6582

15 0.727273 12.1191 0 VUOTO 0 0 0 0 16.0429 0 16.0429 16.0429 16.0429

16 0.727273 5.4197 0 VUOTO 0 0 0 0 7.17447 0 7.17447 7.17447 7.17447

17 0.727273 0.319797 0 VUOTO 0 0 0 0 0.423341 0 0.423341 0.423341 0.423341

18 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0
8.66471e-
07

0
8.66471e-
07

8.66471e-
07

8.66471e-
07

19 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0
8.66471e-
07

0
8.66471e-
07

8.66471e-
07

8.66471e-
07

20 0.727273
6.09583e-
07

0 VUOTO 0 0 0 0
8.06952e-
07

0
8.06952e-
07

8.06952e-
07

8.06952e-
07

21 0.727273
4.44103e-
07

0 VUOTO 0 0 0 0
5.87894e-
07

0
5.87894e-
07

5.87894e-
07

5.87894e-
07

22 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0
5.77648e-
07

0
5.77648e-
07

5.77648e-
07

5.77648e-
07

23 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0
5.77648e-
07

0
5.77648e-
07

5.77648e-
07

5.77648e-
07

24 0.727273
3.80469e-
07

0 VUOTO 0 0 0 0
5.03656e-
07

0
5.03656e-
07

5.03656e-
07

5.03656e-
07

25 0.727273
1.32216e-
07

0 VUOTO 0 0 0 0 0.0528176 0 0.0528176 0.0528176 0.0528176
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Global Minimum Query (gle/morgenstern-price) - Safety Factor: 0.564681

Slice
Number

Width
[m]

Weight
[kN]

Angle  of
Slice Base

[deg]

Base
Material

Base
Cohesion

[kPa]

Base
Friction
Angle
[deg]

Shear
Stress
[kPa]

Shear
Strength

[kPa]

Base
Normal
Stress
[kPa]

Pore
Pressure

[kPa]

Effective
Normal
Stress
[kPa]

Base
Vertical
Stress
[kPa]

Effective
Vertical
Stress
[kPa]

1 0.74698 7.60239 -55.1165
ABBANC
AMENTO

0 38 4.62383 2.61099 3.34191 0 3.34191 9.97408 9.97408

2 0.74698 22.8072 -55.1165
ABBANC
AMENTO

0 38 13.7787 7.78057 9.9587 0 9.9587 29.7221 29.7221

3 0.74698 38.012 -55.1165
ABBANC
AMENTO

0 38 22.8012 12.8754 16.4798 0 16.4798 49.1846 49.1846

4 0.74698 53.2167 -55.1165
ABBANC
AMENTO

0 38 31.7062 17.9039 22.9159 0 22.9159 68.3936 68.3936

5 0.74698 66.16 -55.1165
ABBANC
AMENTO

0 38 39.1657 22.1161 28.3074 0 28.3074 84.4845 84.4845

6 0.74698 74.4402 -55.1165
ABBANC
AMENTO

0 38 43.8014 24.7338 31.6579 0 31.6579 94.4842 94.4842

7 0.74698 82.5792 -55.1165
ABBANC
AMENTO

0 38 48.36 27.308 34.9526 0 34.9526 104.318 104.318

8 0.74698 90.7182 -55.1165
ABBANC
AMENTO

0 38 52.9495 29.8996 38.2697 0 38.2697 114.218 114.218

9 0.74698 98.8571 -55.1165
ABBANC
AMENTO

0 38 57.5941 32.5223 41.6267 0 41.6267 124.237 124.237

10 0.74698 106.996 -55.1165
ABBANC
AMENTO

0 38 62.3178 35.1897 45.0407 0 45.0407 134.426 134.426

11 0.74698 115.135 -55.1165
ABBANC
AMENTO

0 38 67.1434 37.9146 48.5285 0 48.5285 144.835 144.835

12 0.74698 108.154 -55.1165
ABBANC
AMENTO

0 38 70.7433 39.9474 51.1304 0 51.1304 152.601 152.601

13 0.74698 77.8992 -55.1165
ABBANC
AMENTO

0 38 52.4907 29.6405 37.9381 0 37.9381 113.228 113.228

14 0.74698 38.3194 -55.1165
ABBANC
AMENTO

0 38 32.4009 18.2962 23.418 0 23.418 69.8922 69.8922

15 0.727273 12.1191 0 VUOTO 0 0 0 0 15.9976 0 15.9976 15.9976 15.9976

16 0.727273 5.4197 0 VUOTO 0 0 0 0 7.16478 0 7.16478 7.16478 7.16478

17 0.727273 0.319797 0 VUOTO 0 0 0 0 0.426834 0 0.426834 0.426834 0.426834

18 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0
0.0044431
7

0
0.0044431
7

0.0044431
7

0.0044431
7

19 0.727273
6.54545e-
07

0 VUOTO 0 0 0 0
0.0051421
8

0
0.0051421
8

0.0051421
8

0.0051421
8

20 0.727273
6.09583e-
07

0 VUOTO 0 0 0 0
0.0057624
5

0
0.0057624
5

0.0057624
5

0.0057624
5

21 0.727273
4.44103e-
07

0 VUOTO 0 0 0 0
0.0062943
8

0
0.0062943
8

0.0062943
8

0.0062943
8

22 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0 0.0067302 0 0.0067302 0.0067302 0.0067302

23 0.727273
4.36364e-
07

0 VUOTO 0 0 0 0
0.0070630
6

0
0.0070630
6

0.0070630
6

0.0070630
6

24 0.727273
3.80469e-
07

0 VUOTO 0 0 0 0
0.0072877
5

0
0.0072877
5

0.0072877
5

0.0072877
5

25 0.727273
1.32216e-
07

0 VUOTO 0 0 0 0
0.0074006
8

0
0.0074006
8

0.0074006
8

0.0074006
8
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Entity Information

Water Table

X Y

-71667.5 27633.2

-71654.7 27633.2

-71647.2 27631.6

-71640.1 27628.5

-71633 27623.6

-71622.5 27613.4

-71612.9 27604.8

-71602.3 27596.1

-71592.6 27589.9

-71585 27588.2

-71573.7 27587

-71565.7 27586.2

-71561.1 27586.2

-71542.1 27586.2

Distributed Load

X Y

-71584.4 27596.6

-71585.3 27601.1

-71585.5 27602.1

-71585.9 27602.6

-71586 27603.1

-71586.1 27603.6

-71586.2 27604.1

-71586.3 27604.6

-71586.4 27605.1

-71586.4 27605.6

Non-Circular Failure Surface

X Y

-71594.9 27611.6

-71584.4 27596.6

-71576.4 27596.6

External Boundary

X Y

-71568.6 27592.9

-71568.9 27592.9

-71569 27592.8

-71569 27592.8

-71569.3 27592.8

-71569.5 27592.8

-71569.7 27592.8

-71570 27592.8
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-71570.1 27592.8

-71570.1 27592.8

-71570.4 27592.8

-71570.6 27592.8

-71570.8 27592.8

-71571.1 27592.9

-71571.1 27592.9

-71571.2 27592.9

-71571.5 27592.8

-71571.6 27592.9

-71571.9 27592.9

-71572.2 27592.9

-71572.2 27592.9

-71572.3 27592.9

-71572.3 27592.9

-71572.6 27592.8

-71572.7 27592.8

-71572.9 27592.8

-71573.3 27592.8

-71573.3 27592.8

-71573.4 27592.8

-71574.2 27596.6

-71576 27596.6

-71576.4 27596.6

-71577.3 27601.1

-71577.6 27602.6

-71579 27602.6

-71579.1 27602.6

-71579.9 27602.6

-71579.9 27602.6

-71580.5 27605.6

-71582.7 27605.6

-71591.7 27611.6

-71595 27611.6

-71597 27611.6

-71606 27617.6

-71609.5 27617.6

-71611.6 27617.6

-71613.2 27618.3

-71624 27627.6

-71629.2 27631.9

-71637.9 27640.4

-71644.8 27645.3

-71654.7 27652.4

-71667.5 27660.4

-71667.5 27642.6

-71667.5 27549

-71567.5 27549

-71542.1 27549

-71542.1 27567

-71542.1 27585.3

-71557.1 27585.3

-71559.2 27585.5

16/18

lunedì 6 marzo 2023SLIDE - An Interactive Slope Stability Program



-71560.4 27585.4

-71561 27585.4

-71561.3 27589.4

-71561.4 27589.8

-71561.4 27589.9

-71561.7 27591.6

-71561.9 27592.4

-71562.4 27592.4

-71567 27592.7

Material Boundary

X Y

-71608.3 27586.6

-71600.6 27561.8

-71588.3 27552.1

-71572.3 27549.4

-71567.5 27549

Material Boundary

X Y

-71573.4 27592.8

-71573.4 27592.6

-71583.4 27592.6

-71583.4 27591.9

-71573.3 27591.9

-71572.3 27592.9

Material Boundary

X Y

-71613.2 27618.3

-71609.8 27615.4

-71607.5 27613.1

-71605.1 27607.9

-71592.6 27599.2

-71589.2 27596.6

-71584.2 27592.6

-71583.4 27591.9

Material Boundary

X Y

-71562.4 27592.4

-71562.4 27584.7

-71560.4 27584.7

-71560.4 27585.4

Material Boundary

X Y

-71567 27592.7

-71562.4 27584.7

Material Boundary
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X Y

-71667.5 27642.6

-71648.7 27625.7

-71618.1 27595.3

-71608.3 27586.6

-71600.6 27579.8

-71591.5 27573

-71580.8 27568.8

-71569.8 27567

-71562.7 27567

-71542.1 27567

Material Boundary

X Y

-71589.2 27596.6

-71584.4 27596.6

-71585.3 27601.1

-71585.5 27602.1

-71585.9 27602.6

-71586 27603.1

-71586.1 27603.6

-71586.2 27604.1

-71586.3 27604.6

-71586.4 27605.1

-71586.4 27605.6

-71582.7 27605.6

Material Boundary

X Y

-71584.2 27592.6

-71583.4 27592.6
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Allegato2 – Output fogli di calcolo (Verifica capacità portante e scorrimento) 
  



 

Sezione n.4 – Verifiche capacità portante e a scorrimento– condizioni statiche 

DATI DI INPUT 

AZIONI di PROGETTO A INTRADOSSO FONDAZIONE APPROCCIO NORMATIVO: A1+M1+R3

Nd TB,d TL,d MB,d ML,d Azioni o effetto delle azioni (Tab.6.2.I)

(kN) (kN) (kN) (kNm) (kNm) gG1 gG2 gQ

9846 1560 0 0 0 1.3 1.5 1.5

PARAMETRI GEOTECNICI Parametri geotecnici del terreno (Tab.6.2.II)

gsat,k c'k f'k ak gf ' gc' gCu gg

(kN/m
3
) (kPa) (°) (kPa) 1.0 1.0 1.0 1.0

18.00 5 40.0 0.0 Stati limite ultimi fondaz. superf. (Tab.6.4.I)

gsat,d c'd f'd ad gR,R3

(kN/m
3
) (kPa) (°) (kPa) Carico limite 1.0

18.00 5 40.0 0.0 Scorrimento 1.0

GEOMETRIA DELLA FONDAZIONE

D hw B L w a q'

(m) (m) (m) (m) (°) (°) (kPa)

1.0 3.0 13.25 1.00 0.00 0.00 0.0

CALCOLO FATTORI DI CAPACITA' PORTANTE

DIMENSIONI EFFICACI

eB eL B' L' A' qEd g* CHECKS

(m) (m) (m) (m) (m
2
) (kPa) (kN/m

3
) eB < B/6 sì

2.20 0.00 8.85 1.00 8.85 1112.56 10.3 eL < L/6 sì

COEFFICIENTI DI CAPACITA' PORTANTE Ng Nq Nc eB < B → B' > 0 sì

109.41 64.20 75.31 eL < L → L' > 0 sì

COEFFICIENTI DI FORMA sg sq sc

Direz. B 0.600 4.765 4.825

Direz. L 0.970 1.049 1.049

INCLINAZIONE ig iq ic

Direz. B 0.556 0.662 0.657

Direz. L 1.000 1.000 1.000

AFFONDAMENTO dg dq dc

Direz. B 1.000 1.024 1.025

Direz. L 1.000 1.214 1.218

INCLINAZIONE DEL PIANO CAMPAGNA gg gq gc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

INCLINAZIONE DEL PIANO DI POSA bg bq bc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

VERIFICHE - CONDIZIONI DRENATE

CAPACITA' PORTANTE SCORRIMENTO

qlim qRd qEd TEd TRd

(kPa) (kPa) (kPa) (kN) (kN)

Direz. B 2878.64 2878.64 1112.56 2.59 Scorrim. 1560.0 8261.9 5.30

DI PROGETTO

CARATTERISTICI

FSFS

WARNING:

-

-



 

Sezione n.4 – Verifiche capacità portante e a scorrimento– condizioni sismiche 

DATI DI INPUT

AZIONI di PROGETTO A INTRADOSSO FONDAZIONE APPROCCIO NORMATIVO: A1+M1+R3

Nd TB,d TL,d MB,d ML,d Azioni o effetto delle azioni (Tab.6.2.I)

(kN) (kN) (kN) (kNm) (kNm) gG1 gG2 gQ

7433 1118 0 0 0 1.3 1.5 1.5

PARAMETRI GEOTECNICI Parametri geotecnici del terreno (Tab.6.2.II)

gsat,k c'k f'k ak gf ' gc' gCu gg

(kN/m
3
) (kPa) (°) (kPa) 1.0 1.0 1.0 1.0

18.00 5 40.0 0.0 Stati limite ultimi fondaz. superf. (Tab.6.4.I)

gsat,d c'd f'd ad gR,R3

(kN/m
3
) (kPa) (°) (kPa) Carico limite 1.0

18.00 5 40.0 0.0 Scorrimento 1.0

GEOMETRIA DELLA FONDAZIONE

D hw B L w a q'

(m) (m) (m) (m) (°) (°) (kPa)

1.0 3.0 13.25 1.00 0.00 0.00 0.0

CALCOLO FATTORI DI CAPACITA' PORTANTE

DIMENSIONI EFFICACI

eB eL B' L' A' qEd g* CHECKS

(m) (m) (m) (m) (m
2
) (kPa) (kN/m

3
) eB < B/6 sì

2.20 0.00 8.85 1.00 8.85 839.88 10.3 eL < L/6 sì

COEFFICIENTI DI CAPACITA' PORTANTE Ng Nq Nc eB < B → B' > 0 sì

109.41 64.20 75.31 eL < L → L' > 0 sì

COEFFICIENTI DI FORMA sg sq sc

Direz. B 0.600 4.848 4.909

Direz. L 0.970 1.049 1.049

INCLINAZIONE ig iq ic

Direz. B 0.573 0.676 0.671

Direz. L 1.000 1.000 1.000

AFFONDAMENTO dg dq dc

Direz. B 1.000 1.024 1.025

Direz. L 1.000 1.214 1.218

INCLINAZIONE DEL PIANO CAMPAGNA gg gq gc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

INCLINAZIONE DEL PIANO DI POSA bg bq bc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

VERIFICHE - CONDIZIONI DRENATE

CAPACITA' PORTANTE SCORRIMENTO

qlim qRd qEd TEd TRd

(kPa) (kPa) (kPa) (kN) (kN)

Direz. B 2980.92 2980.92 839.88 3.55 Scorrim. 1118.0 6237.0 5.58

DI PROGETTO

CARATTERISTICI

FSFS

WARNING:

-

-



  

Sezione n.8 – Verifiche capacità portante e a scorrimento– condizioni statiche 

DATI DI INPUT

AZIONI di PROGETTO A INTRADOSSO FONDAZIONE APPROCCIO NORMATIVO: A1+M1+R3

Nd TB,d TL,d MB,d ML,d Azioni o effetto delle azioni (Tab.6.2.I)

(kN) (kN) (kN) (kNm) (kNm) gG1 gG2 gQ

5918 1716 0 0 0 1.3 1.5 1.5

PARAMETRI GEOTECNICI Parametri geotecnici del terreno (Tab.6.2.II)

gsat,k c'k f'k ak gf ' gc' gCu gg

(kN/m
3
) (kPa) (°) (kPa) 1.0 1.0 1.0 1.0

18.00 5 40.0 0.0 Stati limite ultimi fondaz. superf. (Tab.6.4.I)

gsat,d c'd f'd ad gR,R3

(kN/m
3
) (kPa) (°) (kPa) Carico limite 1.0

18.00 5 40.0 0.0 Scorrimento 1.0

GEOMETRIA DELLA FONDAZIONE

D hw B L w a q'

(m) (m) (m) (m) (°) (°) (kPa)

1.0 3.0 18.00 1.00 0.00 0.00 0.0

CALCOLO FATTORI DI CAPACITA' PORTANTE

DIMENSIONI EFFICACI

eB eL B' L' A' qEd g* CHECKS

(m) (m) (m) (m) (m
2
) (kPa) (kN/m

3
) eB < B/6 sì

3.00 0.00 12.01 1.00 12.01 492.75 9.7 eL < L/6 sì

COEFFICIENTI DI CAPACITA' PORTANTE Ng Nq Nc eB < B → B' > 0 sì

109.41 64.20 75.31 eL < L → L' > 0 sì

COEFFICIENTI DI FORMA sg sq sc

Direz. B 0.600 4.528 4.584

Direz. L 0.978 1.036 1.036

INCLINAZIONE ig iq ic

Direz. B 0.322 0.457 0.448

Direz. L 1.000 1.000 1.000

AFFONDAMENTO dg dq dc

Direz. B 1.000 1.018 1.018

Direz. L 1.000 1.214 1.218

INCLINAZIONE DEL PIANO CAMPAGNA gg gq gc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

INCLINAZIONE DEL PIANO DI POSA bg bq bc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

VERIFICHE - CONDIZIONI DRENATE

CAPACITA' PORTANTE SCORRIMENTO

qlim qRd qEd TEd TRd

(kPa) (kPa) (kPa) (kN) (kN)

Direz. B 2013.99 2013.99 492.75 4.09 Scorrim. 1715.7 4965.7 2.89

DI PROGETTO

CARATTERISTICI

FSFS

WARNING:

-

-



 

Sezione n.8 – Verifiche capacità portante e a scorrimento– condizioni sismiche 

DATI DI INPUT

AZIONI di PROGETTO A INTRADOSSO FONDAZIONE APPROCCIO NORMATIVO: A1+M1+R3

Nd TB,d TL,d MB,d ML,d Azioni o effetto delle azioni (Tab.6.2.I)

(kN) (kN) (kN) (kNm) (kNm) gG1 gG2 gQ

4509 1245 0 0 0 1.3 1.5 1.5

PARAMETRI GEOTECNICI Parametri geotecnici del terreno (Tab.6.2.II)

gsat,k c'k f'k ak gf ' gc' gCu gg

(kN/m
3
) (kPa) (°) (kPa) 1.0 1.0 1.0 1.0

18.00 5 40.0 0.0 Stati limite ultimi fondaz. superf. (Tab.6.4.I)

gsat,d c'd f'd ad gR,R3

(kN/m
3
) (kPa) (°) (kPa) Carico limite 1.0

18.00 5 40.0 0.0 Scorrimento 1.0

GEOMETRIA DELLA FONDAZIONE

D hw B L w a q'

(m) (m) (m) (m) (°) (°) (kPa)

1.0 3.0 18.00 1.00 0.00 0.00 0.0

CALCOLO FATTORI DI CAPACITA' PORTANTE

DIMENSIONI EFFICACI

eB eL B' L' A' qEd g* CHECKS

(m) (m) (m) (m) (m
2
) (kPa) (kN/m

3
) eB < B/6 sì

2.99 0.00 12.02 1.00 12.02 375.16 9.7 eL < L/6 sì

COEFFICIENTI DI CAPACITA' PORTANTE Ng Nq Nc eB < B → B' > 0 sì

109.41 64.20 75.31 eL < L → L' > 0 sì

COEFFICIENTI DI FORMA sg sq sc

Direz. B 0.600 4.677 4.736

Direz. L 0.978 1.036 1.036

INCLINAZIONE ig iq ic

Direz. B 0.342 0.476 0.468

Direz. L 1.000 1.000 1.000

AFFONDAMENTO dg dq dc

Direz. B 1.000 1.018 1.018

Direz. L 1.000 1.214 1.218

INCLINAZIONE DEL PIANO CAMPAGNA gg gq gc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

INCLINAZIONE DEL PIANO DI POSA bg bq bc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

VERIFICHE - CONDIZIONI DRENATE

CAPACITA' PORTANTE SCORRIMENTO

qlim qRd qEd TEd TRd

(kPa) (kPa) (kPa) (kN) (kN)

Direz. B 2152.88 2152.88 375.16 5.74 Scorrim. 1244.5 3783.8 3.04

DI PROGETTO

CARATTERISTICI

FSFS

WARNING:

-

-



 

Sezione n.12 – Verifiche capacità portante e a scorrimento– condizioni statiche 

DATI DI INPUT

AZIONI di PROGETTO A INTRADOSSO FONDAZIONE APPROCCIO NORMATIVO: A1+M1+R3

Nd TB,d TL,d MB,d ML,d Azioni o effetto delle azioni (Tab.6.2.I)

(kN) (kN) (kN) (kNm) (kNm) gG1 gG2 gQ

1899 643.5 0 0 0 1.3 1.5 1.5

PARAMETRI GEOTECNICI Parametri geotecnici del terreno (Tab.6.2.II)

gsat,k c'k f'k ak gf ' gc' gCu gg

(kN/m
3
) (kPa) (°) (kPa) 1.0 1.0 1.0 1.0

18.00 5 40.0 0.0 Stati limite ultimi fondaz. superf. (Tab.6.4.I)

gsat,d c'd f'd ad gR,R3

(kN/m
3
) (kPa) (°) (kPa) Carico limite 1.0

18.00 5 40.0 0.0 Scorrimento 1.0

GEOMETRIA DELLA FONDAZIONE

D hw B L w a q'

(m) (m) (m) (m) (°) (°) (kPa)

1.0 3.0 10.00 1.00 0.00 0.00 0.0

CALCOLO FATTORI DI CAPACITA' PORTANTE

DIMENSIONI EFFICACI

eB eL B' L' A' qEd g* CHECKS

(m) (m) (m) (m) (m
2
) (kPa) (kN/m

3
) eB < B/6 sì

1.66 0.00 6.68 1.00 6.68 284.29 11.0 eL < L/6 sì

COEFFICIENTI DI CAPACITA' PORTANTE Ng Nq Nc eB < B → B' > 0 sì

109.41 64.20 75.31 eL < L → L' > 0 sì

COEFFICIENTI DI FORMA sg sq sc

Direz. B 0.600 2.697 2.724

Direz. L 0.960 1.064 1.065

INCLINAZIONE ig iq ic

Direz. B 0.258 0.395 0.386

Direz. L 1.000 1.000 1.000

AFFONDAMENTO dg dq dc

Direz. B 1.000 1.032 1.033

Direz. L 1.000 1.214 1.218

INCLINAZIONE DEL PIANO CAMPAGNA gg gq gc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

INCLINAZIONE DEL PIANO DI POSA bg bq bc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

VERIFICHE - CONDIZIONI DRENATE

CAPACITA' PORTANTE SCORRIMENTO

qlim qRd qEd TEd TRd

(kPa) (kPa) (kPa) (kN) (kN)

Direz. B 1031.41 1031.41 284.29 3.63 Scorrim. 643.5 1593.5 2.48

DI PROGETTO

CARATTERISTICI

FSFS

WARNING:

-

-



 

Sezione n.12 – Verifiche capacità portante e a scorrimento– condizioni sismiche 

DATI DI INPUT

AZIONI di PROGETTO A INTRADOSSO FONDAZIONE APPROCCIO NORMATIVO: A1+M1+R3

Nd TB,d TL,d MB,d ML,d Azioni o effetto delle azioni (Tab.6.2.I)

(kN) (kN) (kN) (kNm) (kNm) gG1 gG2 gQ

1438 468 0 0 0 1.3 1.5 1.5

PARAMETRI GEOTECNICI Parametri geotecnici del terreno (Tab.6.2.II)

gsat,k c'k f'k ak gf ' gc' gCu gg

(kN/m
3
) (kPa) (°) (kPa) 1.0 1.0 1.0 1.0

18.00 5 40.0 0.0 Stati limite ultimi fondaz. superf. (Tab.6.4.I)

gsat,d c'd f'd ad gR,R3

(kN/m
3
) (kPa) (°) (kPa) Carico limite 1.0

18.00 5 40.0 0.0 Scorrimento 1.0

GEOMETRIA DELLA FONDAZIONE

D hw B L w a q'

(m) (m) (m) (m) (°) (°) (kPa)

1.0 3.0 10.00 1.00 0.00 0.00 0.0

CALCOLO FATTORI DI CAPACITA' PORTANTE

DIMENSIONI EFFICACI

eB eL B' L' A' qEd g* CHECKS

(m) (m) (m) (m) (m
2
) (kPa) (kN/m

3
) eB < B/6 sì

1.66 0.00 6.68 1.00 6.68 215.29 11.0 eL < L/6 sì

COEFFICIENTI DI CAPACITA' PORTANTE Ng Nq Nc eB < B → B' > 0 sì

109.41 64.20 75.31 eL < L → L' > 0 sì

COEFFICIENTI DI FORMA sg sq sc

Direz. B 0.600 2.767 2.795

Direz. L 0.960 1.064 1.065

INCLINAZIONE ig iq ic

Direz. B 0.275 0.412 0.402

Direz. L 1.000 1.000 1.000

AFFONDAMENTO dg dq dc

Direz. B 1.000 1.032 1.033

Direz. L 1.000 1.214 1.218

INCLINAZIONE DEL PIANO CAMPAGNA gg gq gc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

INCLINAZIONE DEL PIANO DI POSA bg bq bc

Direz. B 1.000 1.000 1.000

Direz. L 1.000 1.000 1.000

VERIFICHE - CONDIZIONI DRENATE

CAPACITA' PORTANTE SCORRIMENTO

qlim qRd qEd TEd TRd

(kPa) (kPa) (kPa) (kN) (kN)

Direz. B 1099.30 1099.30 215.29 5.11 Scorrim. 468.0 1206.7 2.58

DI PROGETTO

CARATTERISTICI

FSFS

WARNING:

-

-


