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INQUADRAMENTO DEL PROGETTO

Il progetto prevede:

1) la costmzone all'miemo nella zona di CA del PRAC & un mpianto per la produzone i
conglomerato bitummoso. calcestruzzo e distnbutore Ing con lo spostamento della zona destmata a
impianto mobile di inerti edili gla awtonzzata il tufto come megho indicato pegh elaborat
progetiuali

Gh impianh verranmo reabizzan nella zona pianeggiante delle ex vasche di decantazione compresa
tra 1l no 5 a sud ed 1l no 3 alla base del versante 1drografico destro del tomrente Bevera. Per la
realizzazione di tali mmpianti sono previste esclusivamente modeste sistemaziom superficiah
dell’area pianegmante e costrumione di fondamiom su pal per sostenere le strutture der divers:
manufath mpiantistict, ufficl e magazzim

2} Ia realizzazione di una completa sistemazione ambientale a parco della restante parte dell area
delle ex vasche di decantazione della cava Berpamases;



PIANO DI BACINO ROIA CARTA SUSCETTIVITA' AL DISSESTO.
L'area di mtervento & mdividuata in area speciale di tipo A “cave attive™ la fascia di versante subito
a monte & mdividuata come zona Pgl a media suscethvita.

La Pegione con deliberazione del deliberazmone del Consigho regionale n 7 del 26 maggio 2020 ha
approvato 1l nuovo Piano termtonale regionale delle attivita di cava

Nel nuovo piano cave la zona dove € presista la costrumone della zona verde parco & stata siraleiata
dall"area mdividuata come CA.
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Heraara |
Individuazione zona di intervento su stralcio da Cartografia Regione Ligunia con sovrapposizione
CTE. suscettvita al dissesto & Ptrac

Nelle more dell”adeguamento della carta della suscettivita al dissesto & conmmaque da ritenere che la

zona attualmente esclusa dalla zona A (dove & prevista la sistemmazione a parce wbano) vada
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precisazione che 1'area & stata oggetto di sistemarione come da progetto approvato e relative
e d stabilits



In particolare I"arginatura del nlevato dei bacini di decantazione fu autorizzata dalla Provincia di
Impuia:nnnmmﬁnmputmnﬂu 18501 del 03.06.1996 e tah opere sono furono comettamente
E.SEEH'EW =

Le venfiche di stabihita del nlevato argimale in sponda destra al Tomrente Bevera furono effettnate
nell ambito del progetto di variante al piano di coltivazione della cava Bergamasca approvato con
DGR n® 1229 del 22.10.1999.

51 precisa che il muovo progetio PAT “disset peomorfolomer™ 1 corso di consuliazione e previsto
in adozione a luglio 2023 individua I'intera area di cava in zona: P3a classe speciale.
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CONDIZIONI GEOLOGICHE, MORFOLOGICHE ED IDROGEOLOGICHE.
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Flysch di Ventimiglia- strah arenacel di potenza vanabile da pochi centimetn 2 2-3 m, con evidenh
mmpronte di frascimamenio e'o docce derosione, mfercalati a sitati mmlloscistos1 finemente
scaghettah e molto erodibili peneralmente di potenza non supenore al metro e strah mamos: talora
molio potenti.

sud nota come "sinchinale di Latte”. _ In prossiomta della cava é troncata da una fagha subverticale
che porta a contatto il flysch eocenico con la Formazmone mamosa cretacea costituente 1a base della
serie sedimentaria su cui & impostata la coltivazione della Cava Bergamasca.



Nel fondovalle 1a Formazione del Flysch si immerge al di sotto de: potenhi sedimenti fhinnah
ghiaios: e ciottolos: del tomente Bevera sovrastat nells zona di mtervento dall’sbbancamento
realizzato per decantazione del hom (nifiuti di estrazione) denvanti dal lavaggio inerti.

L'assetto morfologico & forfemente condimonato dalla disposizione strutturale e dalls natura
litologica della Formazione del Flysch ; nspetto all'asse della sinclinale la stratificazione presenta
ad owvest gacitura a franappogmo. con mclinazons maggmore o ugoale a quella del pendio, i 1a
marcata erosione differenziale ha esposto una potente bancata mamosa dove s1 € mpostato um
reficolo idrologico a calanchi; verso 1l basso 1l reficolo segue le discontimuta Itelogiche, Iz an
selettivita & evidennata dalle brusche vanaziom di pendenza parbcolarmente evidenti attomo a
quota Tislm

Ad est dell'asze della piega la macihora assume mediamente andamento a fraverpogmo; qui il pendio
presenta pendenza decisamente pra umforme e 1l reticolo 1drolomco st dirada

Cas tutta ['area & temrazzata in fasce contermute da mureth a secco In genere non pm di 2 m, talvolta
lesionab spanciat o localmente crollat, tah puntiformm dissesh sono da mputare soprattutto alla
decennale mancanza di manutenzione.

La colire elnmio-colluviale e formata da scarso deinto rocciose 1mmerse i una matnce hmo-
arpillosa  All'mizio degli anm 90 al fine di accertare 1a potenza delle colin naturali, fir eseguita
una estesa campagna di prove pensirometniche ubicate ner lemby di versante a morfoloma dolee e
prvi di affioramenti; 51 & cosi appurate che la zona a copertura maggiore nsulta la porzone di
versante a ndosso del nlevato artificiale (ex vasca di decantazione della cava) m prossmmta ed a
nord dell’asse della piega dove localmente s1 & misurata una potenza massima di circa 7 m mentre
altrove la roccia e quasi sempre subaffiorante.

Nella fascia pedemontana dove onginanamente 51 aveva il passagmo tra 1 deposth alhnnonah ghimo
ciottolos: del tomente ed 1 deposifi eluvio-colluviali, con 'atovita dell'impianto estrattivo della cava
51 & determunato una notevole modificazione dell'ongmano assetto del versante, 11 infath a partire
dalla fine degh anm '60 e fino a1 prom anm 20MM), e stato via via realizzato un bacine artificiale di
sedimentazione e stoccaggio defimtrvo der hmm di lavaggio denvanti dalla franhumazione del
matenale di cava.
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Tale bacino & stato ncavato mediante la costruzone di un nlevato arpmale nella prana alhmnonale
del Bevera e via via nempito a monte con 1l hme secondo lo schema della sezone geologica di
seguito riportata.

SEZIONE AA
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 DEPOSITI ALLUVIONALL

oL, SCOGLIERA ARGINALE
pi] SUBSTRATO ROCCHISO

I imi sedimentati m codesto bacino sono stati successivamente consohidat mediante I'whlizzo di
pali dremanti infissi pei sedimenti; Tuhlizzo di tale sistema ha consentito di dremare [acqua
trattenuta all'mterno, azzerando le sovrapressiom mferstiziah e portando il terreno allo stato diun
hmo normalconsohdato.

Sw hmw sono state eseguite prove di permeabilita che hanmo permesso di misurare valon compres
tra 13 E-6 =k =211 E-§; fah valon permettono di considerare 1 lim pressoche immpermeabils.

| | PpES In suparficie — guota 0.0 m Coefficients dl permeablita 1.3 E-&
? | Fpfll quota = 0.5 m Coefficienis di permeabiith 6.3 F-8
3 | PoELZ quota - 1.1 m Coelficierte di permeabilta 3.32 E-8
4 Pﬁm quota -1.Tm Coefficiente di permeabilita 2,11 E-B
5 IEEREE guata -1.8 m Coafficiente di pormeablita 1.96 E-7
4 | PpEZ gquota -2.4 m Coalfficients di parmeabillta 1.29 E-7




SONDAGGL

Nella zona dove & prevista la realizzazone delle sinutiure dell'impianto asfalh, calcestuzz e
magarzim uffici 51 sono eseguti 4 sondaggl a carotagmo continue finalizzat alla determmamone
delio spessore dei i di mporto nspetto al substrato e al materasso alluvionale all'miemo del quale
saranno portatl a msistere 1 pah di fondazone delle struthare.
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ubicazione sondagg nispetto alla posizione delle strutture a progetto



In allegato alla relazone sono nporfate le stratigrafie del sondaggi che hammo consenfifo nlevare
mna spessore det matenal di nporto compreso fra 6.40 & massimo 1670 metn, le prove SPT a
punta aperta eseguite nei limi hanno nlevato valon di Nspt=13

51 allaga alla presente relanone anche le indagim esegutfe m precedenza su sondaggio analogo
relativamente a prelievo di campione mdisturbato s hmm m banco da cm nsultano 1 seguenh
paramein geotecmicl
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Sul versante naturale. non mieressato dan lavon, le colin naturah a monte della parte pranegmate
comspondente al nempmeento con 1l di cava sono anch’esse carattenizzate dalla presenza di uma
elevata matnce lmo-armllosa che ne determina condiziom di scarsa permeahhita

Anche 1] substrato data la natura delle rocce flyschoidi con presenza di una elevata componente
siltosa e armlloscistosa e da ntenere scarsamente permeahbile.

Non sono present sorgenti ne pozz nella zona oggetto di mtervento
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LZone Sismogenetiche della Liguria - D.G.R.534 del 15.06.2021
Non presenti m comspondenza del sito di miervento:

Aree Interessate da liquefazione ai sensi della D.G.R. n. 535 del 18.06.2021
1 Commme di Ventmugha e mdmiduato fra quelh a nschio hguefazione a causa der valon &

]

stralcio cartografico da portale remionale: zone sismogenetiche e comum a nschio hquefazione, la
freccia mdividua i1l punto di mtervento sulla carta.



Le mdamm svolte consentono di mtenere che il nschio di hquefazione del nempimento degh ex
bacim di decantanione della cava sia pressoche nulle m quanto il fiso granulometnco ncade al di
fuon della fascia di hiquefacibilita ed inoltre Ia falda acquufera  al di sotto del livello dell"argime.
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Per quanto nguarda 1 deposih alhmionali del torrente Bevera sono di tipo grossolano ghiaio
ciottoloso e quindi non bguefacibali
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PRESCRIZIONI PEE LAREDAZIONE DELLA RETAJIONE GEOLOGICADILIVELLO
ESECUTIVO.

In fase di redazione della progettazione esecutivo delle strathure a1 prevede la esecuzone di n® 2
stese masw per la determinazione del profilo di Vs ed il conseguente calcolo della Vs equivalente
che nspetto al plano campagna s1 ntiene ragionevole stimare gia m quests sede in categona
strahgrafica E © Terreni con caraiterisfiche e valori di velocita equivalenie riconducibili a quelle
definite per le categorie C o D, con profondita del substrato non superiore a 30 m.™

FONDAZIONI DELLE STRUTTURE IMPIANTI E FABBRICATI DI SERVIZIO.

Le fondazmom delle struthme degh mmpianh e fabbncah di servizio saramnmo realizzate su pah

mmmorsati sul substrato o nel materasso alluvionale grossolano m modo da garantire 1'assenza di
. .

1l dimensionamento delle fondaziom su pali avverra in fase di redazione del progetto esecufivo.

CONSIDERAZIONI CONCLUSIVE.

In base all’analisi eseputa € possibile ntenere che |'miervento sia fathbile dal punto di wista
geologico e geotecnico non nlevandosi particolan crticita quali elevato nschio di hquefanione der
terrem.

Andora maggio 2023 geologo Vittono Vezzaro
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Sondaggio: 51 Data: MARZO- 2023 Localith: Cave Bergamasca (Ventimiglia)

tipo: caroitaggio continuo Committents: SOC. "Pratelli Carminati 8.p.a."
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Sondaggio: 52 Data: MARZO- 2023 Localitd: Cava Bergamasca (Ventimiglia)

tipo: cansiaggio continmo Committente: SOC. "Fratelli Carminati §.p.a."
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Sondaggio:

54 Data: MARZO- 2023 Localith: Cava Bergamasca (Ventimiglia)

Committemte: S0C. "Fratelli Carminati 3.p.a.”

Tipo carotiery  Carcther semplics, roroma 3 widie [ 13,00 5 H-00m)
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Sondaggio: 83 Data: MARZO- 2023 Localitd: Cava Bergamascs (Ventimighia)

tipo: carotaggio contimuo Committente: S0C. "Fratelli Carminati 5.p.a."
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Le elaboraziont del parametn nportate sono 1l nisultato di considerazionl e
osservazionl esclusivamente di laboratono sul matenall sottoposti ad analisi.
MNelle schede di descrizione dei singoli campiont ed In ogni rapporto di prova
vengono, di volta in volta, segnalate le carattenstiche peculian e le eventual
anomalie riscontrate durante le fasi di lavorazione ed esecuzione.

1l settore geotacnico del Laberatorio, basandosi sulla classificazione della qualita
dei campioni proposta nelle Raccomandaziont AGI (1977) e nell” UNI ENV 1997-
2:2002 "EBEurocodice 7 - Progettazione geotecnica - Parte 2: Progettazione
assistita da prove di laboratono” |, ha definito una classe di gualita intermedia del
campions tra Q4 e Q5. La necessita di tale classificazione & qiustificata in molt
casi dalla coesistenza di porziont di carcta Q2 e di porziont Q5 In uno stessc
campione. Evidentemente le prove meccaniche vengono effettuate nella porzicne
0%, mentre 1 nisultatt della porzione Q4 possono essere assimilati a quelll che si
ottengono da campiont nmaneggiatl.

la pil appropnata e completa valutazicne dei nsultati, in ogni caso, viene
nmandata, come da normativa, al progetiista che trova nelle certificazion delle

prove tuth 1 dati sorgente necessan.
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T UNIVERSITA

ma

“weitm SIENA 1240
CGT

Cantro di GeeTecnologles

Committente: F.lli Carminati Spa
Cantiere/Localitsa: Cava Bergamasca
Sondagglo: PZ1

Campione: 1

Profondita prafievo {m): 5,00 = 5,70
Data prefievo: 30/04/2019

Data apartura: 08/05/2019

Verbale accettazione n®* 019

Descrizigne: Limo con argilla debolmente sabbioso (Raccomandazion! AGT 1877).
Camplone di bassa consistenza.

Colore; 2.5Y 5/2= Grayish brown {(Munsalf So0 Calar Chart)

Pocket (kg/cm?):

Lunghezrza carota; 51 cm
Diametro carota: 88.9 mm

o4 03 05 02 04 05 05 04 06 04
| | | 1 | 1 | | 1 | 1 |
1] 5 10 15 20 25 aa a5 40 45 50 55
PARAMETRI ALL'APERTURA Valore '.‘.“‘. T E ~
W - Contenuto naturale d'acqua [%) 24,0 hei PR g [
pw = Densith umida (g/cm?) 2,03 a Soe - e
po - Denaltd secca (g/em”) 1,64
Past = Densita satura (g/cm™) 2,03
@y - Porasita (adim,) 0,39
a - Indice dei yuoti (adim.) 0,64
5, = Grado di saturazions {9%) 10

Modalita di prelieve: Sondaggio a rotazione

Tipo di fustella: Shelby

Classe di gualitad del campione: Q4/7Q5 {Raccomandazioni AGT 1977
C2/C1 (Eurocodice 7)

Prove eseguite:

Cont, Acqua W X | Granulom, @r X T, Residuag TR X

Peso Volume y X | Compress. ELL = Sostanza Organica SO -

Peso Specifico Gs | X | Edometria Ed X Triassiale Ciclica TXC -

Limiti Cons. LL X | T. Biretto TD X Taglia Tersionale Cidico T7C | X
CGET Spinait kenprasa Soclae ol -EE— = Autorizzazions M. 2573 del 23/05/2008
sede operativa : via Brinelles 10-24 - Cavrighia — 520232 e e Settoe| A 0 6
Tl +25.055 46 500,80 - Fare +39.055 51 16 £39 e Art.S30.R. n. 380/2001 Circ, JE1820008TC
Minil! infeil@spl=f  PEC: cptspiralimpresasociale@ legrmes. il e e 0 Minissara delle Infrasbruitune & ded Trasport
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Committenta F.l Canmnali
D9t prove DREISOS
Data cerificaio +AHSPMNE
Wik Acrattazhans aia
H, CartHicats 2132018
Bondaggie __Ta Camplene 3 Pt joiy EResT0
CONTENUTO DPACGUA ALLD STATO NATURALE
Py - Massa Conhenions 1TET 1793 1T
i
Py - Ma==a Campione
TH
lumices » Covieniiors (g s Candll
P, « Massa Carpione
Fowaa = Sl e o8 o =|E SRR
Ik
W—El:“nlll:‘ull'n i A A 231 45 o
Valors meadls 2,0
]
Peaceilmania dl cdlealn
1P -
R
[Fimra s irasic.
EETH DR
B 1377 ; Pat 2 1l
[ m . b
e
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T o TR (155 6, MG, B - Fidn, 0300 55805 501, 19,40 LR e S, B [P AL ABIUO0E Cire, PBIA/IINE ST
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2142018
&4 Camplens 1 Frofumditi {mi 5 00-5 T
PESO DELL'UNITA DI VOLUME
| Humtic Prova 1 £ - —
|® « kias=a Term Umida = x .
Fusinin g} LEA. 157 6O TR
Py - Massa Fusisis 45 53 e :
iy
P —Magta Terrs Lmids 5407 1187 47 a5
iak Y
Y= W0 Fuszi=ia
2 54,89 548 veE 2u
(= ]
o= PEso 3 Yoleme .
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AR LINIVERSITA
Cl}m SIEMA 1240
CGT

i CEniTe df Seo Fecn oo e

Committente F_li Carminati SpA pagina 1 di 2
Cantiare Cava Bergamasca
Cata prova 140572018
PESO DELL'UNITA' DI VOLUME DEI GRANULI SOLIDI Data cerfificain 2305/2018
(Picnometro ad elio) Verb. Acceltazione TiE}
Marma di riferimeanis ASTM DS550 | M. eartifcals 215/2018
ACcuPyc Il 1340 V1,05 Lendt 1 Seral & 488 Fage 1
Sampie: SPZ1 CY
Operator. Riccardo Giovannini
Submitter:
Bar Code:
File: CA.WAISHIRSPZ1 C1.5MP
Analysis Gas; Helium Analysis Start 14052019 10.18.47
Reporiad: 22052019 17.04.37 Analysis End: 14052019 10,3715
Sampe Mass: B, 7300g EqQuitit. Rl 0005 peagimin
Temperature; 2018 Expansion Volume: 92361

Mumer of Furges. 10 Cell Volume: 11.7938 cm?
Chamber insert: None

Commenls. VAD19- Fratelll Carménali S p.a.- Cava Bergamesca- SFZ1- Ct (3,00-5,70 m)

Combined Report
Tabular 1
Cycled  Volume Volume Chensity Dlensity Total Pore Tota Pore
{em®) Deviabon {gicm®) Deviaton Violume Vialume
{om*) (gicm") {em*a) Deviation
{emtg)
{ 32500 40,0002 26871 00002 0 2387 0.0000
2 32495 00006 2 6874 00005 02387 &.6001
) S 2003 D002 2 6668 000G G2286: 0LDO00
4 32502 0.0001 2 BBEY 400001 0.23487 0.0000
5 32507 00005 2 GABS -0.0004 02386 -0.0001
Summary Dala Average Slandard
Dleviat
\iiimee: 3.2502 " 0.0004 an*
Densify; 26869 glam®  0.0D03 glom?®
Total Pore Volume: 02387 ety D.DD00 emtg

IWie/ PN WIS Lol

CaT Spinofd imposss Sockie aarl P — nlh Buiboriisaemne ML 2% del 20RO
sinke nprfalva -l Brisebes 10028 - Cinmifhi = 51021 Vo a Seitur & e B
il -0 P A SO0 - P, 4 D CR L 100 PR Bt A0 DOPR. L ARG IO001 T PELEEIE0 BT

Wit pha@irglied  PEC rpmmnaifmoressss ubs @iegoimnl » Wi CETLT Mimainm dele irtmorutues o dsi Traegani 5
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Apaypsd an Halum

TempeRe 30 19
Chambet et hliore

AeeuPye W 1340 V1.00

el WASTE Crgall Carrmat Ew s

PESO DELL'UNITA' DI VOLUME DEI GRANULI SOLIDI

Picnometro ad elio)
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,{,?_":],UNIVERSITﬁ
w01 SIENA 1240
CGT
; Candra of GoaTecnoiagis
Commilleiie F il Carminall Ga,
Coansan Cava Bergamasca
Daln prova AR Pag. 1di2
cortficabo 280eE0
Ve Accellazions i)
W_Caririeato TRFND
=i H'"'l' £ g‘lﬁﬂ' N
Senaaggio FZ1 Camplng 1 Protanait (mp 5,005, 70

ANALIS| GRANULOMETRICA PER SEDIMENTAZIONE E PER STACCIATURA (SEDIGRAFIA RAGG! X) [ASTM D421, D432,

D140, D217, BS 1377 = Part 2 © 1980; UNI 8520 - Parte §; Raccomandazioni AG1- 1954; 150 17832-4)

Curva Granulometrica

e B
EII!-E. H‘I'"”"i |
g LB |
= i :
o i |
32 T T IR T g
1 1 “{\ { i
el 1 T 1 &
0 | ! b 3
2 i b - '
0 R T V5 11 £ W G R T R
o LS RN EEPi 4§ | 10K B piiil
A0 OO0 10 003 1,000 013 o.01a a0
Ddametro del grand {rmm))
Classificezipnsg AGI 1234
Rigpllogo ded risultati
Ciottali > B0 mim) 0.0
Ghiaia B0 - 2 mm | g2
Sabbia 2 - 0,080 mm ) 6.2
Limo 0,060-0,002mm| 636
|Argilla < 0,002 mm ) 30.0
D10 0,001
o0 0.0020
[Deo 0.0095

> 845

lonte di uniformiti, UC
oefficlents di Curnvatura, Cc

-

Lo

AT AT AT A 2
5 : AT I T VY,
100 90 B0 T B0 S an 30 10 14 0
aabbia @ ghiala

2

V0P v T

/ )
IIﬁFﬁ_ﬁMﬁ

CiET Spiral? impreas Sooeie L -_'m- ‘. Smneremiane F %1 el JURIIE
iale cpprE R ols Brioedes 10-T9 - Cewgpia - S00031 1.;".“\.- Aerroi ha B
Pl 4 3005% 65, WA - Pas < JLAS L TR AT A, S IR L NN e AR 20T L L
Ml iffnfcerci PR rpejand Mg sl sl pirssi 5 e R Pl paitain dails =R & b Traipesl



,{f:rUNIVERSITﬁ
fae' T SIEMNA 1240

CGT
Candra of GoaTecnoiagis
Commilienie FAll Carminatl GaA
Cantan Caba Bergamesca
el prova TR e Pag 2 di2
corificabo 2AR0EECI0
Ve Aposazicns L]
N_Carifeat PALIFAIL)
Senaaggio Pz ame i Frafondih (M} 5.00-5.70

ANALIS| GRANULOMETRICA PER SEDIMENTAZIONE E PER STACCIATURA (SEDIGRAFIA RAGGT K) [ASTM D421, D422,
0240, D217, BS 1377 - Part 2 - 1940; UN| B520 - Parte 5; Raccomandazioni AGI- 1004, 120 17092-4)

Setacciatura: Vagl Apertura Mazsa | Traflenuto’| Passants
gl Trattenuta
Massa maienake (g) 124.4% A5TH {mim) igl ] %
Y 75,000 0oo 0.0 1000
2 50,600 D00 0.0 100.0
1587 ar.gog 0.0 n.o 1000
1" 25.000 0.0 oo 100.0
304" 19000 | 000 oo 1000
S o k) [T [THY] UL
Mo.4 4750 0.00 n.o 100.0
Mo 10 2000 0238 0.2 &0B
No 20 T 023 0.4 _998
Mo 40 0425 Q.35 LI 203
Mo G0 0,250 083 1.4 Sf6
Mo 140 0, 105 3.38 .1 S5 1
N 200 007 | 268 B2 | o038 |
Sedigr Diametro | Traflenuto | Passante
Materinl Mass {g) 4 586l (i) % %
ifatenalLiqud: goi | §.30% Sociure Mezophasphota (wiwh 00600 G.4 893.6
Messurement Principle! X-Ray morbared qravily sedimentabon | 00800 85 B35
Cadrulshan Mefod: Siokes sedimentabon &nd Besr's i af edlinclion () D400 B H = 5 I
Test Mumber ) 0. 03000 1a.7 a3
Analyeed: 14052019 34,34 43 00250 18,0 BZ 0
Hesarted: LM 04715 00200 23T TE.3
Llegald Wise: LFI33 mibas 00150 30T 83,3
Anhysis Temgn 3487 00100 355 B1.1
Fuli Scalo hiass EERA _I_Z!-_E!I:Iﬂﬂ 42 9 ..E.:.? 1
Analyais Typs: High Speef &) 0.0060 483 5.7
Aun Time: =04 hrsomen 0.0050 520 480
Sample Dersity; 2687 phom’ 00040 5.9 431
Licp il Darnsicy; p.a54] gicm® 0.0030 620 T2
Basy'Full Seak 1347 80 kCniss go020 | 700 | 300
Arymialds Number: 40 00015 a3 257
0.0010 793 207
o
B . V0 o T
'I L]
CiET Spiral® mpreas Soomiearl -E_.E.- -;- Aarewesvignm F. 151 el IR TILIE
ikl opdrmie - via liosles 10-M - Lewgpia — 58031 - ;"'-HM-" dsmoid Aa B
Tl 4308 S 00 - e« M 0SS L T AT Ak, P OPA . ST Che TRARIOTS LY.L
Mot i dneaniel  PEC | it Tingom s lsledd g il 8 LR Fellraatann e s FramIraFIay o dal Traser]
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Ve Aocsliasions oia

Senaaggio FZ1 Campkng i Prodanaita [mp 5,005,750

CONSULENZA DI LABORATORIO

FOTENZIALE D LIGUEFAGIBILITA
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CommillEna F il Carminat SpA
Enoam n Hegamesca
e prova E=a]
Vi Acettazions o1
Sandaggio il Camprng 1 Profondita {m} 500310

CONSULENZA DI LABORATORIO

SUSCETTIBILITA” ALLA LIQUEFAZIONE (NTC 2018)

Uc =35
Poashiis di
= uwinziow
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T R — 'ﬁ'ﬂ 'ﬂ.u'.'-“
- jj
| Fi
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i i
|
! i | |
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& |af | | S— il
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T LUNIVERSITA,
r:-."l' i SIERA 1240
i CGT

Cavdre ¥ GraTecosinghs
Commitiente F il Carmenatl SpA Pag. 1di1
Canliere Cava Berpamasca

Dt prigiva 140512
LIMITI D COMSISTENZA O DI ATTEREERG Dala cerdificalo  Z306/18
[Marma o rerimenis ASTMDAZ1E, 5 1377 PO ] 19890, B0 1180G-17 N_Cenfcan FRRIFAIL
Sondagmo SPE1 Campone 1 Profondds {m) 5.00-5.70
Limite Liguldo 30.8 i
Numero tare B4t | B33 | a03 il
MUMmEe ded Goip 18 i 27
P. smido = lara g | 4775 | 5782 | 51,83 -
P.secod + tam g | 4060 | 4636 | 4303 4_:.
Peso tara @] 1831 | 1816 | 17,94 i el '., 1 |
Peso umido g | 2044 | 3REG6 | 33A5 B l'-,
Peso secco q | 2220 | 3020 2545 b .
Contenulo dasgua % | 3208 | 31.32 | 3044 % 1
1,0 )
Limite Plastico 17.8 E -
Humero tara ADY | Ba6 h
P. umidg: + [ara a | 2862 | 30,16
P.spoch + tara g | 2782 | 2837 30
Feso tara g | 1754 | 4837 13 ! 1ne
|Pes0 umido g | 12081 1169
Peso $ecco g | 1078 1gh'_,ﬂ1 e
Contenuto dagqua % | 1751 | 17,72 | |
Umidita Maturake
Murmis o Bira A13
P umido  [ara o_| 6418 Limite Plastico Lr
P. gecco 4 tara 0 | 5572 Indice di Plasticitaip 1
Peso 1ara I e e Umidita Malurale wn 239
Peso umics o | 4847 Indice di Consisienza ic
Pesa secco g | 375 .
Conlenulo datgua % 238 Ip=LL—-10 le = II_I'H
7
70 ML
a0 | Catla i Plasticita | EITﬁuuW“munlu i hasss
o | f‘ MH
£ } CH Lirsi irargansci & alta
E &0 | "‘fr Elmnu
% - | | _I__,..-"“'f Argiile inorganiche di basse
- + |Eatint i
- o] T 1 1| =
E argife inerganiche di alos
10 L § ‘,“'L"f MH: oH ..;-Lm
0 + | A __.-r" fl“.l""“- 1 | | | Airgife organichs di Banes
i 20 an i &) 1068 [ nnlﬂuhnﬂ
Bl Hgpuinks (3] Argime organichie gl slts
plasticid
Lo mgerimentaore

CET Spincdl imprws Sochie el -I:Eﬁ'r— .;. Butertmmdons W FES del 2502 2000

stk apasvilivi L wia Beoeelees 124 - Cawiglia - ST - — il g S

T+ 00, ;855 SO ESD - i, #M41 GG5 9L L AT S E——. Al S5 5P AL L SII0OL Che. TEIBAI0AN 5.T.C,

Pl mlo@oqEn i PEC crisawet funere satodialediom lmal R T ILES BAinstans dele sheaiunuie B dal Trsoem
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£58 UNIVERSITA

st D1 SIEMEA 4 540
CGT

Camire o Foo Tecnologde

DETERMIMATEON OF SHEAR STRENGTH BY DIRECT SHEAR [in the smafl shearbox apparatus)
Set of single siage tests - tested in sccordance with BS 1377:1990:Part T: Clause 4 {procedure 4.5.4)

h |

TEST REPDRAT - SUMMARY
|Project location Cowve Bergomasea
Project reference P Carmingt 5 pA, Samphe depth {m] 5.00-5.70
Borehols number PF Sample type Uindisturbed cohasive
Sample number i Bpecimen orlentatisn Wartical
Sampla description Limo con orgiffa debolmente sabbioso
Particle density (Mgfm"| 289 [Meosured] Specimens tested dry
INITIAL CONDITIONS Specimean 1 Specimen I Specimen 3
Spacimen depth [m) 5.00-5.70 F00-5.70 5.00-5.70
Hueight {mm) L0 L0 0.0
. GO0 s0.0 s0.0
Dizmater {mm] [ i) k] .0
Area [mm?) 8274 28254 28274
Iolsture content (measured) (5] 25 26 24
Moisturs cantent [trmmings) (%) 25 25 25
Bulk density (Mg/m’} 1.97 1.97 2.02
Diry density (Mg/m®) 157 1.56 1.63
Woids ratio 0.714 0720 &80
| Degree of saturation (%} ar a5 a8
Volds ratio at the end of consclldation 0.549 oarg 428
SHEARING
Rate of displacemant {mmy'min} 0.010000 g.010000 6,.010000
Condltlons at peak shear stress
Moemal stress {kPa) 100 200 400
Shear stress (kPa) 4 128 233
Harivontal displacament {mm) 3.5 4,30 415
Vertical deformatian IFI:1I'1‘II o369 2435 Q406

Comments [ varlations from procedures:
Strumento whilizzato: Toghio N® 1.
Verbole df occettorione & 01T

o T
! prasente certificato & sostitulto da 17 pogine. hh""-.._"-'_f..!-'-"’
Tested Datt. Lamberti Chieskad Dott.sse Sfalenge Appraved Praf. Carmignoni
Duite 15/05/2019 Date 16/05/2019 Date 2212018
COT Spizss! frrgmesas Soclsie sl = Tm—- Auinrirnaroess M. 151 da ] TR ID0E

g Opwiwlive vl Brueeles 1024 0 Casrigha - 300QEL
Wil o 300005 6. 00058 Fin »HLOWR AL [DAkE
)l aefodleane PO gt il Hivmriesa gai i L bei@aga bagil &
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i JEOFRET] Che, MRCHTR0LD 3. 1.0
Fifinidrn dalle nfsinie ullerm o dol Fraaspois
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BB Camire di Foo Tecnologde

DETERMINATION OF SHEAR STRENGTH BY DIRECT SHEAR (in the small shaarbox apparatus) .
Set of single stage tests - tested In accordance with BS 1377:19980:Part 7 Clause 4 (procedure 4.5.4)
TEST REPORT - SHEARING
Project kocation Cava Bergamasca
Project referance F.Ni Corminati 5.p.4.  Sample depth (m) 5.00-5. 70
Borehole number PZ1 Samgple type Undisturbed cohesive
sample number 1 Specimén arientation Vertieat

A00

250 -

w 200
£
g 150
=
=
£ 100
| ———Specimen 1
>0 e ST
s Spaciman 3
0 T T T T T T T
a a5 i 15 2 15 3 i5 4 4.5 5
Horizontal displacement [mm)
0
0.05

Change in specimen height [mm)
g &

35
0.4
.45
0.5 T T T T T T T T T
1] 0.5 1 15 2 15 3 35 4 a5k 5
Horizontal displacement [mim)
Tested Datt. Lamberti Cheched Dt 55 Sfalange Approved Braf. Carmignanl
Date 15/05/2019 Date 16/05/2019 Date 221/2019
COT Spizaci| irrgerena Socisin el _..I—;'E._ J-..:I.I Auinrirsaricss M. 153 da) 7300 1008
i O peralve vl Brueslies 10240 Caveigla - 30002 "_‘ vy Samimi Awl
Wil o 300055 6. D083« Pim = UGS A1 LA XS AT B DR SRR Chet, MoBTDod 3.1

S wePpdean. RO, g simied Hrvwriernd gii i L LoD g ksl B v L AL Pt dafla liifaiie ilberm @ dad Fraapoisi
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AT LINIVERSITA
-._'Il:u SIEMA 1240

CGT
.12 canfra o) e Tecmalngia
DETERMINATION OF SHEAR STRENGTH BY DIRECT SHEAR {n the small shearbox apparatis) l
Set of single stage tests - tested in accordance with B5 1377:1990:Mart T: Chause 4 (procedure 4.5 NITN o
TEST DATA - CONSOLIDATION

Project location Cove Bergamascn
Project reference F0l Carmingti 5.p.4, sample depth [m] =, 005, 70
Barehale number EF Sample type Undisturbed cahesie
Sample Aumber 1 Sgecifmen orienttion Viertieal
| seECIMEN 1 Normal stress (kPs) 100 !
Recorded data Cajculated data
Time Vertical dlsplacement Tirmi Vertlcal deforrmaton of spaciman
{mins) [mm) {root mins) {mm]
.05 0839 o2 Q000
0,08 1.374 .3 0535
013 1.508 4 D565
0,23 1.558 0.5 o319
03z 1.742 o.& nans
051 1819 o7 0520
51 1.894 o5 L35
1.2% 1.987 L 1148
204 Z.085 14 1245
325 ik 18 1383
517 2366 £3 L5237
521 2.507 2.9 LGS
13.06 L6271 EN 1783
20. 76 LBG55 a6 LA16
2301 il - 1885
5248 2701 ] 1862
8343 2713 9.1 1874
13286 2. 734 11§ 1 885
21052 2. 735 14.5 1 897
335.37 2748 1831 1510
533.23 AL 2431 14914
F47.83 2. 760 25.1 1821
592.13 2762 1.5 L8923
CGT Epnsdl inpras Socisle pil -IE'IHI- n.-:- Marbarmmcicsa K. 253 il 13003000
e opwaber | A Diceslss 1029 - Comghe - 220020 e ki !.l'!u'nIAll
Vgl 0 e, O B o SO B - P, 4 MR OS5, 0,10 400 A B UPA, B OGS O Clic. PSIEAIRIG R T4
Ml aloabcglin g BEC glEEe Timpressi e il ey sl i) wdaw LRI Fineteen nte ideprtiuvlees o dai Framoes
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DETERMINATION OF SHEAR STREMGTH BY DIRECT SHEAR {n the small shearbox apparatis)
Set of single stage tests - tested in accordance with BS 1377:1990:Part 7: Clause 4 (procadiure 4,5.4]

TEST DATA - CONSOLIDATION
Project location Cove Bergamascn
Project reference F.iii Carminati 5.p.4, Sample depth [m] 5,570
Borehale number PEl Sample type Undisturbed cohesive
Sample Aumber 1 Sgecifmen orienttion Viertical
| seECIMEN 1 Normal stress (kPa) 100 |
0,000

0.500

1.000

1.500 4

T -

't
:

Vertical deformation (mm)

2.000
T100; 1.00
2.500 - - - - -
0.0 G, 10.0 15.0 20,0 25.0 30.0 35.0
Time {root mins)
0,000

Vertical deformation (mm)

2,500 T - - -
0.1 1.0 10.0 100.0 10000 100000
Time {mins]
Tested Dot Lambert Checked Dottt ssa Sfalange Approved Eraf Carmigman
Date 0&8/05/20159 [rate 16/05/2015 Date 2212019
CGT Spinotf Impras Socisls ol —IE'E'- n:- Marbarmmcicsa K. 253 il 13003000
srde oprabve ;e Brossmiles 10-29 - Casriglis - 50002 “‘-I-“ '_"_“ e Aw B
AT W LPA, N e R Chic, PEIErRRdG &1L

Tl 35, 0 5 0, SO0 B - . + 38,0055, 9. 19,430

psil ilo@ogrisa  FEC: cgispimolTimpresssosisle il eg sl it e L ] Minwtary dole HideeiiuTees & dai Framom
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TEST DATA - SHEARING

DETERMIMATION OF SHEAR STRENGTH BY DIRECT SHEAR [in the small shearbox apparatus)
Set of single stage tests - tested in accordance with BS 1377:1990:Fart T: Clause A (procedoure 4.?———
W \mpr

o

‘

Project location Covn Bergamasco
Project reference EN Carminali 5,04, sample depth [m] 5,00-5, 71 >
Barehale number PZ1 Sample type Undisturbed cahesive
Sample number 1 cifmen orientation Vertical
. — h‘-v_.:,gth L
| seecimEn 1 Mormal siress (kPa) IH
Recorded data Calculated data
Elapsed Vertical | Horizontal | Horizontal Vartical deformation Harlrantal | Horeontal |
tlrme disp. disp. force disp. foree
[mins) [mmj} frmm) (M) [mm) mmj N} (ki*a)
.00 0.008 0.00 a.F 0.000 nog o0 0.0
il 0.030 .07 326 G023 006 aL% 11.3
208, 0 0043 o186 51.0 G035 (.16 53 1748
300 0.052 0.7a 65,9 0,044 .26 65,3 231
A0 00 D085 .35 779 0.oFrF 35 Fid 273
5000 01148 o.44 883 o108 04 875 1.0
G.0d 017 52 976 2119 032 469 34.3
FAOLod 0142 &I I06.5 134 ral 1058 74
BiLO0 0.155 .71 114.3 0147 o 1136 a2
SiL00 0167 a.81 1204 0,159 el nwr 433
100.00 8174 .51 1256 0166 .50 1.9 da. 3
110,00 0,185 055 1305 G177 99 123.8 45,5
100,00 0. 206 1.08 i34.9 4158 1.08 1343 47.5
130,00 Q217 115 139.0 (et Lig 1353 485
140,00 0221 128 1436 0,213 1.28 1439 50.5
15000 D234 1.38 147.4 EZ16 137 1457 515
16000 0234 1.47 1505 G2 147 145.8 534
170.00 0247 1.56 I54.0 0.2589 156 1539 547
18000 0252 1.66 156.3 a4 Lb5 155.6 55.0
180.00 A6 1.75 I158.7 0258 L7F 158.0 35,5
A0000 02n 1.54 1610 0262 1.84 160.3 557
210,00 0278 1.93 1627 0. 258 193 1620 573
220,00 0.281 2.02 165.3 0,283 L 16406 581
230,00 0.283 212 1671 0, k85 212 1854 58.5
240,00 0.287 2.21 169.2 0.253 2.20 1658.5 58.5
250,00 0.305 2,32 imz @301 437 170.0 &
260,00 0.320 2.40 1721 0,313 240 i71.4 605
27000 0.330 2.43 173.2 G323 249 1725 &1.0
28000 03358 255 174.4 G330 258 1737 614
250,00 0340 268 174.8 0332 268 1741 [
20000 0345 278 175.3 [LRE = iy A 1745 &61.E
310,00 0347 2EBF I176.0 G339 286 1753 &2.0
FA0O0 0354 297 17582 0346 2H7 1765 old
330.00 0.354 3.06 1774 0.34& 3.06 75T BL5
CGT Spinotf Impras Socisls ol —[Em:'- n.-:- Marbarmmcicsa K. 253 il 13003000
sy apratea ; aa Broseles 10-29 - Casriglis - 53022 “‘-I-“ M Semuri A w il
Tl 438 055,95 500 B - Fac +35.055,91.19.439 A B UPA, B OGS O Clic. PSIEAIRIG R T4
Pl loEBEglis A BEC! s pis Tinpresacos il e i o sl i1 e CTIL L Fineteen nte ideprtiuvlees o dai Framoes
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DETERMINATION OF SHEAR STRERGTH BY DIRECT SHEAR (inthe small shearbox apparatus)

TEST DATA - SHEARING

N

5ot of single stage tests - tested in accordance with B5 1377 1990:Fart 7: Clause 4 [procedurs aj_w-—.._
]

Project location Covn Bergamasco
Project reference FN Carminadi 5.0.4, sample depth [m] 5.00-5.70
Barehole number PZ1 sample type Undisturbed cahesive
Sample Aumber 1 Sgecifmen orienttion Viertical
| seecimEn 1 Mormal stress (kPa) 100
Recorded data Calculated data
Elapsed Vertical | Horizontal | Horizontal Vertieal deformation Harlrantal | Horeontal |
tlrme disp. disp. force disp. foree
{mins] {mm] {mm] i) fmmi {mmj ] (k=)
340,00 0,354 317 178.2 0,346 air 177.5 5B
350.00 0,351 3,26 1786 0,353 2.6 i7re 65
20,01 03563 336 ima.3 3,355 36 1785 632
37000 03567 345 179.3 7.359 245 1785 [ v
FRO.00 0367 155 179.8 0359 355 il 5313
20000 0377 168 1795 0,359 N 178.8 [ E e
SO0L00 0377 3,75 1789 364 275 1782 &30
410,00 0377 31.54 I80.0 L5369 IE4 178.3 oid
420,00 0.377 393 1807 0,359 N IR0 837
430,00 0.377 4.01 1805 0,365 4.0 ireg B
436,22 0.377 4.08 180.2 0.359 407 1185 B35
CGT Spinotf Impras Socisls ol -[1-'1.5['- L Marbarmmcicsa K. 253 il 13003000
sy apratea ; aa Broseles 10-29 - Casriglis - 53022 “‘-I-“ M Semuri A w il
Tl 438 055,95 500 B - Fac +35.055,91.19.439 A B UPA, B OGS O Clic. PSIEAIRIG R T4
Pl loEBEglis A BEC! s pis Tinpresacos il e i o sl i1 e CTIL L Fineteen nte ideprtiuvlees o dai Framoes
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DETERMINATION OF SHEAR STRERGTH BY DIRECT SHEAR (inthe small shearbow apparatus) l
Set of single stage tests - tested in accordance with BS 1377:1990:Part 7: Clause 4 (procadire 4.5.4) W \m

TEST DATA - SHEARING
Project location Covn Bergamasco
Project reference F.N Carminadi 5.g.4. sample depth [m] 5.00-5. 70
Barehole number PZ1 sample type Undisturbed cahesive
Sample Aumber 1 Sgecifmen orienttion Viertical
| seECIMEN 1 Normal stress (kPa) 100 |
Pt
e e
B0 2
_ 50
m
=
= A4
=
5 01
i
=
L]
FL R
10
0 -
0 0.5 1 1.5 2 2.5 A 3.5 i 4.5
Horirontal displacerment (mm)
[N LE ]
oosn
E
__E_ 0,100
§ 0.150
m
E 0.200 -
‘B
= 0.250
:
L300
=
L350
0.E00 - -
o 0.5 1 1.5 i &5 3 a5 L 4.5
Horizonta! displacement (mm)
Tasted Dott. Lambert Checked Dot ssa Sfalanga Approved Profl Carmignan
[ate DE05/2019 Dane 16/05/20159 Date 2212019
CGT Sposdf Impram Socisle nil -Eﬁ['- n:- Aarbaremcicca K. IS0 el 130083008
et opmabew | AE iceslss 10-39 - Cemmgim -~ 20000 s’ Sefuri AmE
Teed 42080 05 5 o SO B - P, 4 I D55, 0010000 P —— AL S LR 3OO0 Clic, PEIRFRRIS &1
Ml wloacglie s BEC gl vl il ad i1 derdaws LI Flinmiery ol irdeptiufees & dai Fremom 18
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DETERMINATION OF SHEAR STRENGTH BY DIRECT SHEAR [in the small shearbox apparatus)
5ot of single stage tests - tested in accordance with B5 1377:1990:Part T: Cause 4 [procedure 4.5.4
TEST DATA - CONSOLIDATION
Project location Cove Bergamoscs
Project reference F.N Carminati 5.p.4, Sample depth [m] 3, 00570
Borehole number PEl Sample type Lindfsturbed cohesive
Sample Aumber 1 Sgecifmen orientstion Vertieal
| seEcimEn 2 Noreal stress (kPa) 200 |
Recorded data Calculated data
Time Wertical displacemert Tlrme Vartlcal deforrmation of speciman
{mins) [mm) [ropt mins) [mm]
.05 0259 o2 0000
0,08 1.085 0.3 07806
013 2334 a4 2.035
020 2424 o4 2125
03z 2 48R 0.6 2189
051 2585 o7 239
51 2711 0.5 L 41
1.2% 2855 1 2555
2.05 3.027 14 2728
325 3234 18 24933
517 3438 3 Ji3@
521 3614 2.9 3315
13.06 3687 EN 3,388
20. 76 3.717 4.5 2418
33.00 3. 746 57 34487
5247 3765 o 2 AGF
8343 3773 2.1 1474
13286 3. 7RI 11§ 3 48T
21052 I 7BE 14.5 1487
335.37 3783 183 2454
533.23 3801 291 3.500
F47.83 3808 29.1 3.507
B85.13 3.807 304 3.508
R i e
T sl imioreme Sacila e, TR Ainestipagann M 153 el EASA0LE
sivh cpwraiion | via Srussbes D000 - Cawrppie - 35003 il Satinr Aw il

T (5, ST B - T D005, 9. DA fort. 0 CLPUR. n. IO/ I00T Tirs PRI IOLO S T.C
Wit imedPugiieg PEC! camononibogress isd lagalmail i e, LA 1 Winismm dabs InframuTune « Sai Traagani
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DETERMIMATION OF SHEAR STREMGTH BY DIRECT SHEAR [in the small shearbox apparatus) l
Set of single stage tests - tested in accordance with BS 1377:1990:Part 7: Clause 4 (procadun: 4,3.9) gl

TEST DATA - CONSOLIDATION
Project location Cove Bergamoscs
Project reference F.N Carminati 5.p.4, sample depth [m) 5.00-5.70
Borehale number Pzl sample type Lindisturbed cohesive
Sample Aumber 1 Sgecifmen orientstion Virtieal
| seEcimEn 2 Noreol stress (kPa) 200 !
0,000
0.500 4
1000
E
E 1500 -
g
'E 2000 4
E 2500
T 3000
g 3,500 [4——— + + + - -
t100; 0.68
&.000 -
4,500 : . : :
0.0 5.0 10 15.0 200 250 30.0 350
Time (root mins)
0.oDn
C.500
1.000 -

Vertical deformation (rmm)

o1 1.0

100 1000

L0 0 LRG0

Timea {mins]
Tasted Dott. Lambertl Checked Dot ssa Sfalanga Approved Prof. Carmigmani
Date oums 2018 Date 16/05/2019 Ciate 2212019
A
EOT Sained] imnrma Saclala arl TR e Aiririin ferren M 153 el PUDSS I00E
mirvle epwraiion | via Brussbes D00 - Cawrigpie - 30000 - Tatinr Aud
Tl -+ W [ SALHEL A - T e, = 18005 9L EG 10 A TR DLPLL n. MY 00T Core. PRERGIODD S T.C
Wil idelPedlie R PEC cpTLnoi bogre s s el Legadna L 1 W A Winigam dals inframnriuns @ 28 Traageni

in
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DETERMINATION OF SHEAR STRENGTH BY DIRECT SHEAR {in the small shearbox apparatis)
Set of single stage tests - tested in accordance with BS 1377 1990:Part T: Clause 4 [procedure 4,54
TEST DATA - SHEARING
Project location Cove Bergamoscs
Project reference F.N Carminati 5.p.4, Sample depth [m] 5,005,710
Borehole number PZ1 Sample type Undisturbed cohesive
Sample Aumber 1 Sgecifmen orientstion Verrical
| seEcimEn 2 Noreal stress (kPa) 200 |
Recorded data Calculated data
Elapsed Vertical | Horizontal | Horizontal Horlrantal | Horkontal
tlfne- disp. disp. force ML GRTOR=p dilsp. faree FEMACAREREL
[mins] {mm] {mm] (M) [mim} mmi [N} (kfa)
.00 0.000 0.00 .3 0.000 nog oo oo
IO 0.000 0.0 409 2.000 oo d05 4.4
208, 0 0011 011 735 0011 01l Fa6 280
3000 0043 0.19 5a5 0043 e - s 351
A0 00 0.078 ox7 1235 0078 2F 1232 436
S0.00 0102 036 1451 01032 D3 144 8 51.2
G oo 0123 5 I63.4 k123 45 1631 557
FOLOO 01458 .54 1798 0148 154 1785 635
SO0 0.161 0.63 I194.6 0151 [T I3 &a.7
SO0 01584 .72 2.6 0, 184 .72 2083 b )
100.00 0158 0.82 221.3 0188 a2 2210 T2
110.00 0.206 .51 2324 0206 o8 23d.1 821
12000 0220 .01 2427 Q.280 Lo 248 85,7
130.00 0231 1.09 251.6 2231 L8 251.3 585
140,00 0.236 118 260.3 0235 118 260.0 =¥ A v
15000 0254 1.28 A7 7254 I 28 = B4 4
15000 0252 1.38 2753 1252 I37F 2750 573
170,00 0279 147 2823 oz2rg Lar JE2 0 LoF
18000 o288 1.56 28E.5 02Eg L56 2FE.2 JoLg
150,00 0311 1.65 2844 Qa3 1A&5 254, 1 1040
200,00 0.319 1.75 300.0 0.319 175 299.7 106.0
210,08 0.323 1.84 J04.9 8323 184 M5 1ox?
220,00 0.327 1.53 a8 a3z 152 308.5 1085
230,00 0.331 2.02 314.5 0331 01 314.3 I11i1
240,00 0.334 211 319.0 2.334 210 3187 1.7
250,00 0335 2,21 323.2 2339 220 322.9 114.2
260,00 0.345 2.30 326.9 0.345 229 326,56 1155
27000 0347 2.40 330.0 0347 240 3287 1166
28000 0357 2458 3330 0357 248 3327 B
250,00 0 35d 258 36.3 0354 258 350 1188
20000 0375 &7 F33.9 D375 267 I8 B 198
310,00 0386 2FF 3406 0388 2TF 0.3 1204
FA0O0 0386 2.BG 3424 0.386 2BA 21 1210
330.00 0.350 2.95 344.1 0350 295 I35 1315
?Lm:u:‘mﬂhnt_;ti - Caremiglin — 32002 11'-:':_'2: ::H s h:ﬂff:i
Tl -+, (5. 4 RN - Fas <380E5. 0L ERLE10 A TR DLPLL n. MY 00T Core. PRERGIODD S T.C

Wait indgdcgtini  PEC; cpuspinoflimpre sasc: b ledi legalma il it e, LA L Winipmrg dabe infremuriune & sl Traagani
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DETERMIMATION OF SHEAR STRENGTH BY DIRECT SHEAR [in the small shearbox apparotes) I
Set of single stage tests - tested in accordance with BS 1377:1990:Part 7 Clause 4 [procedure 4,5
TEST DATA - SHEARING
Project location Cove Bergamoscs
Project reference F.ii Carminati 5.p.4, Sample depth [m) 5.00-5.70
Borehole number PZ1 Sample type Undisturbed cohesive
Sample Aumber 1 Sgecifmen orientstion Virtical
| seecimen 2 Mormal stress (kPa] 200 |
Recorded data iLalculated data
Elapsid Wertical | Horizontal | Horizontal Vertieal deformation Harlrontal | Horzontal Shaar Ttrect
tlrme disp. disp. force dilsp. faree
{mins] {mm] {mm] i) fmmi} [mmj} ] (kFa)
30.00 0.385 305 3450 0355 205 2447 1219
25000 0.400 3.15 LW 0. 400 215 3455 122.2
26000 0405 1,26 3486 0,406 126 3481 1233
37000 0411 335 is0.9 0411 134 3506 1240
FRO.00 0415 344 535 D415 342 552 1249
20000 0418 3,54 355.3 o418 A58 2550 1256
SO0L00 0423 .64 356.3 (e kL b4 3560 125.9
410,00 0425 .75 3573 lZ5 i 5240 1263
420.00 0.425 3.54 3586 O425 384 3589 1267
438,00 D430 153 359.4 G430 3.2 3585 1271
.00 0430 d.01 &Ly Q430 401 514 1278
458,00 o435 411 3629 G435 4.1 1626 1282
450,00 D435 4,50 5618 G439 4.0 2615 1373
#6519 0439 4,6 600 0433 4326 3557 1373
T
T basvead] miiruss baciala ail, e Bsiinaguren 4 153 el FATISS 200G
sivh cpwraiion | via Srussbes D000 - Cawrppie - 35003 il Satinr Aw il
Tl -+ W [ SALHEL A - T e, = 18005 9L EG 10 A TR DLPLL n. MY 00T Core. PRERGIODD S T.C

Wit indgleie R PEC] cpnomofibopme s s legabna L i o, LA Winipmrg dabe infremuriune & sl Traagani
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DETERBINATION OF SHEAR STRENGTH BY DIRECT SHEAR (b thi small shearbox apparatuy)
Set of single stage tests - tested in accordance with B5 1377:1990:Mart T: Clausa 4 (procadure 4.5.4)

TEST DATA - SHEARING
Project location Cove Bergamoscs
Project reference F.ili Carminati 5.p.4, Sample depth [m) 5.00-5.70
Borehale number P71 sample type Lindisturbed cohesive
Sample Aumber 1 Sgecifmen orientstion Varrical
| seEcimEn 2 Norenal stress (kPa] 200 |
140
120
100
‘i a0 -
% &0
]
E -4
L=, ]
a0 4
20 -
(8} . - . < - . :
(¢} 05 1 15 ] 1.5 | 1.5 4 4.5
Horirontal displacerment (mm)
[N LE ]
. 0.100
E
E
= 0.200
(=]
=
m
E 0.300 -
b
k=
T 0.a00
E
{.500
LEDD = . : : . =
a 0.5 1.5 i 1.5 3 a5 L 4.5
Horizonta! displacement (mm)
Tasted Dott. Lamberti Checked Dot ssa Sfalanga Approved Profl Carmignan
[rate oas0s/2me Date 16/05/2019 Ciate 2212019
e
EOT Saasad] imiiesa baviala al, TR Kirtina e 0 153 e FRTOAO0E
mirvle epwraiion | via Brussbes D00 - Cawrigpie - 30000 - Tatinr Aud

Tl -+ W DS WL RA - Taw, 5 L9005, 90 ER 410

Wit indgleie R PEC] cpnomofibopme s s legabna L i

o, LA

ot 0 CLP n. WY 00T Tz PRERGIOED S T.C
Wnimm dals inframumns & 2l Treagani
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DETERMINATION OF SHEAR STRENGTH BY DIRECT SHEAR (inthe small shearbox apparatus)
Set of single stage tests - tested in accordance with BS 1377:1990:Part 7: Ciause 4 (procadurs 4.5.4)

TEST DATA - CONSOLIDATION
Project location Covg Bergamoscn
Project reference F.ii Carminati 5.p.4. Sample depth [m) 5.00-5.70
Borehale number PEl Sample typs Undisturbed cohesive
Sample Aumber 1 Sgecifmen orientstion Virtical
| seecimen 3 Mormal stress (kPa) 400
Recorded data Calculated data
Time Vertical displacemert Tl Vartlcal deforrmation of specimean
{mins) [mm) {root mins) {mm]
2.05 1.501 a2 La0p
o.08 2284 .3 0.783
.13 2485 4 0884
021 2580 ¢ G 1073
03z el L o.& riog
051 2825 o7 1324
51 J.002 .5 1.5
1.2% 3175 b k| Larg
205 3401 14 1 800
325 F.636 14 2135
51F 3852 &3 2361
521 3.543 29 2482
i3.05 4,038 e 2537
2076 4053 a.& 2557
3300 4.078 - 2.578
5247 4103 s 2603
8343 4119 9.1 2GR
13286 4 15F 115 2631
21052 4 143 14.5 2642
F35.36 4158 1873 2649
533.23 4 164 231 2663
B4 53 4172 251 264
1094.91 4175 331 2671
T
T basvead] miiruss baciala ail, e Bsiinaguren 4 153 el FATISS 200G
mirvle epwraiion | via Brussbes D00 - Cawrigpie - 30000 - Tatinr Aud
Tl -+ W [ SALHEL A - T e, = 18005 9L EG 10 A TR DLPLL n. MY 00T Core. PRERGIODD S T.C

Wit indgleie R PEC] cpnomofibopme s s legabna L i o, LA Winipmrg dabe infremuriune & sl Traagani
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ETERMINATION ©F SHEAR STRENGTH 8Y DIRELT SHEAR {bnthe small shearbox apparatus)
Set of single stage tests - tested n accordance with BS 1377:1990:Part 7: Ciause 4 (procadure 4.5.4]

TEST DATA - CONSDLIDATION
Froject location L Bergomoscn
Project refenenos F.i Corminoti 5.0 A, Samiple depth [m) 5005700
Borehale Aumber PEl Sample type Undisturbed cohesive
Sumple Aumber 1 Saeclimien orientstion Virtiea)
SPECIMEN 3 Normal stress (kPa] 400 |
3
£
8
E
g _ - e &
3.500 ; - . .
.0 50 10,0 15.0 200 5.0 300 5.0
Time [root mins)
0.oo0
0.500
€ 1o00-
-E- 1.000
g
E ;.E'DU -
E 2.000 -
.
B 2 3
- . e
=
3.000
3500 -
1 1.4 0.0 loo0.d 1000.0 100300
Tirme [mins]
Tasted Dot Lambert Checked Dot ssa Sfalanga Approved Eraf Carmigman
Date 10/05/2018 Date 16/05/20118 Date 221/2019
F—
T basvead] miiruss baciala ail, e Bsiinaguren 4 153 el FATISS 200G
mirvle epwraiion | via Brussbes D00 - Cawrigpie - 30000 - Tatinr Aud
Tl -+ W [ SALHEL A - T e, = 18005 9L EG 10 A TR DLPLL n. MY 00T Core. PRERGIODD S T.C
Wil idelPedlie R PEC cpTLnoi bogre s s el Legadna L 1 W A Winigam dals inframnriuns @ 28 Traageni
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DETERMINATION OF SHEAR STRERGTH BY DIRECT SHEAR [in the small shearbox apparatus)
Set of single stage tests - tested in accordance with BS 1377:1990:Part T: Clause A [procedure 4.5.4)
TEST DATA - SHEARING
Project location Covg Bergamoscn
Project reference F.Ni Carminati 5.p0.4, Sample depth [m) 5.00-5.70
Barehole number PZ1 sample type Undisturbed cohesive
Sample Aumber 1 Sgecifmen orientstion Vertieal
| seECIMEN 3 Norenal stress (kPa) 400 |
Fecorded data iCalculated data
Elapsid Wertical | Horizontal | Horizontal Vartical deformation Harirontal | Horeontal |
‘tirme dizp. disp. farce disp, fores
{mins] {mm] {mm] i) {mmj [mmj} ] (kFa)
.00 0.000 0.00 a0 2.000 noa ag oo
00 2.000 Q.05 523 G.000 oS 62,3 220
2000 2.00% 211 Q5.6 G009 il = 338
3000 Q.07 ois 135 3 orr [F o F 1353 475
A0 00 0057 0.6 1757 0.087 26 175F & E
50,00 0.057 053 214.3 0057 o=z 2143 75,5
G000 0.o77 o1 242 oor7 ral 27 574
FOLO0 o107 .50 2TA6 aio7 asa ITEE BH5
So.00 0123 0.58 71 0133 P 2071 Iog2s
SO 0141 .66 3340 G141 Gh 3340 1181
104.00 0.155 a.75 I58.2 0156 075 3582 1267
110.00 0164 .84 F81.0 @264 .84 281.0 1344
1.20.00 0.208 0.53 401.2 8208 33 401,28 1419
130.00 0209 1.02 421.1 Q.38 L2 4x1.1 12249
140.00 0213 111 439.0 2213 L1l 434.0 1553
15000 Qrxd 1.20 4552 234 I 20 455.F 1634
16000 0255 1.27 469.7 255 rar 2557 I66.1
170,00 02556 1.536 484.9 LI56 138 4524.9 1715
12000 02640 145 499.0 0250 Ldo 495.0 1765
190,00 DL AR 1.56 5074 02648 156 074 1785
200.00 0287 165 523.2 Q257 165 5232 1550
210.00 0285 120 52382 4.259 1.7 5282 1868
220.07 0250 171 5305 0,250 § Fe i | 530,5 1876
230.00 0.28% 1.80 5413 0,289 180 413 Isi4
240.00 0282 1.58 509 2.2482 1.08 5508 1344
250.00 0.283 1.7 559.4 2233 La7 S804 1574
260.00 0317 2,06 567.4 2317 206 SE7.4 2007
270.00 0317 2,16 5751 [y 216 5751 J03.4
28000 (LI by 274 5826 [FRE & by 224 5876 JOET
250,00 0751 2.54 586.8 0331 L34 SRR 2075
20000 0330 243 5350 0330 243 50950 2104
310,00 0330 .53 GO0 .33 253 GOGO 2122
FA0O0 0378 2t G04.49 0124 262 Gl 2 1385
330.00 0330 271 50498 8330 22 BO4.H 215.7
AT Smiread] lrm o e Saciabe wrl, Ly Bsiinaguren 4 153 el FATISS 200G
sy opuratiea : via Brusples 1024 - Cesriglia - 32002 ”"-ﬁﬂ;"'_l e Tatinr Aud
Tl -+, (5. 4 RN - Fas <380E5. 0L ERLE10 A TR DLPLL n. MY 00T Core. PRERGIODD S T.C

Wait indgdcgtini  PEC; cpuspinoflimpre sasc: b ledi legalma il it e, LA L Winipmrg dabe infremuriune & sl Traagani
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DETERMINATION OF SHEAR STRERGTH BY DIRECT SHEAR (v the small shearbox apparatis) l
5ot of single stage tests - tested in accordance with BS 1377:1990:Fart 7: Clause 4 [procedure 4.5.4) ™
& L

TEST DATA - SHEARIMG

Project location Covg Bergamoscn
Project reference F.ii Carmningii 5.p.4, sample depth [m) 5,00-5.71
Borehale number PEl Sample typs Undisturbed cohesive
Sample Aumber 1 Sgecifmen orientstion Virtieal
| seECIMEN 3 Norenal stress (kPa) 400 |
Recorded data Calculated data
Elapsid Wertical | Horizontal | Horizontal Vertical defarmatian Harirantal | Horeontal |
tlrme disp. disp. force disp. foree
[mins] {mm] fmm] (M) fmim [} M) (kfa)
240,00 0353 280 G187 0.353 280 Ei57 2178
25000 0352 250 S23.0 0.352 250 G20 2203
250,00 03252 3,00 G286 4352 .00 [ da2.3
27000 0353 108 G336 0.353 o8 633.5 2241
38000 0.792 318 &37.7 0.393 318 o JI55
35000 0.350 328 543.1 0,390 328 G431 2275
400.00 0.3750 3.38 54756 0,390 i38 E47.6 2290
410.00 0.350 347 B50.5 03590 34r B50.5 2301
420,00 0.408 31.57 6519 0408 57 651.8 2306
430,00 0405 .66 G542 0,406 66 G542 231.4
d0.00 0405 a.rr hhd. 6 (05 k. G54 & 2315
450,00 0405 387 55,2 e 18F G552 231.F
460,00 {405 ER G561 0405 396 LT 2320
470,00 0405 4,05 G572 (.45 .05 L 2324
480,00 0406 4,15 G527 0406 415 ES7T 4326
450,00 0.421 4,734 G565 o421 474 E55.6 73237
500.00 0.420 4,35 §53.2 o420 435 653.2 2310
58043 0.420 4,35 6528 0420 435 6515 2309
?Lm:u:‘mﬂhnt_;ti - Caremiglin — 32002 11'-:':_'2: ::H s h:ﬂff:i
Tl -+, 055, &6 HELEN - Fax. +39005. GL 0430 AE R DLPS . M0 DL o PRERCTOED S TC
Mgk irdedBcgiini  PEC cpmpinoMimpressucclaledilegaimall. i v, L i Winiswm dabe infraemntiune s el Teaagan

e



G UNIVERSITA

et ral SIEREA 1z
CaT
..... = Cuniro o Ger Tooreolopie

DETERMINATION OF SHEAR STRENGTH BY DIRECT SHEAR {n thie small shearbox apparatus)
Set of single stage tests - tested in accordance with BS 1377:1990:Part 7: Clause 4 (procadure 4.5.4]

TEST DATA - SHEARING
Project location Covg Bergamoscn
Project reference FW Corminati 5.p. A, Sample depth [m] 5,005, 70
Borehale number PEl Sample typs Undisturbed cohesive
Sample Aumber 1 Sgecifmen orientstion Virtieal
| seECIMEN 3 Norenal stress (kPa] 400 |
250
200 -
5. 150
b
5 100
¥ -
L]
50 4
a
0 (1 1.1 i 15 F i5 | s 4 4.5 5
Horirontal displacerment (mm)
LR E ]
_ 0,100 -
E
E
& 0.3D0
=]
-
i)
E 0.300 |
]
-
_Ill_ 0400 4
0.500 4
0500 T T J T ; ; T T T
i Q.5 1 15 | 2.5 3 3.5 A1 4.5 5
Horlzontal displacement [mm)
Tasted Dott. Lambert Checked Dot ssa Sfalanga Approved Profl Carmignan
Date 10/05/2018 Date 16/05/20189 Date 2312019
e
T sl imioreme Sacila e, TR Ainestipagann M 153 el EASA0LE
mirvle epwraiion | via Brussbes D00 - Cawrigpie - 30000 - Tatinr Aud
A TR DLPLL n. MY 00T Core. PRERGIODD S T.C

Tl -+ W DS WL RA - Taw, 5 L9005, 90 ER 410

Wit indgleie R PEC] cpnomofibopme s s legabna L i o, LA Winipmrg dabe infremuriune & sl Traagani
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DETERMINATION OF SHEAR STRENGTH BY DIRECT SHEAR (in the small shearbox apparatus) .
et of single stage tests - tested In sccordance with BS 1377:1990:Part 7: Clause 4 (procedure 4.5.4)
TEST REPOAT - SHEARING
Project locatlon Cova Sergomasog
Project reference FAl Corminati S.p.A.  Samgle depth (m) 5.00-5, 20
Borehole number ral Sample type Undisturbed cohesle
Sample number 1 Speciman arlentation Verticol

CONSULENZA DI LABORATORIO

00
g'= 115 kPa
p'= 291 °©
250 o
200

Shear stress (kifa)
[
5

1K 4

d

a T T T T - 1 - -
] a0 100 150 200 250 06 50 400 A5 00
Mormal stress (kPa)
Testad Date, Lamberti Checkes Datt, o Sfolanga
|oate 15/05/2018 Cate 16/05/2019
COT Spizaci| irrgerena Socisin el —|_;_=— J-.i-lul Auinrirsaricss M. 153 da) 7300 1008
it OpreUve o wld Brucehies 10024 - Cavrlgha - 32022 M Sartor A w @
Wirh 4 250 G55, 0, 5+ P, » UGS AL 180 e Em fer 30 GuPUNL i BROVEO0L D, FOCEADIDD 3.1.0
S wePpdean. RO, g simied Hrvwriernd gii i L LoD g ksl B v L AL Pt dafla liifaiie ilberm @ dad Fraapoisi
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DETEAMINATION OF RESDUAL STRENGTH LISING THE SMALL RING SHEAR APPARATLIS
Mulrisrage test - teuted in accordance with 85 1377:1990;Part 7.Clause &
TEST REPORT - SUMMARY

Project lesation Cowg Bergomassa
Probeet refarance F.l Cerminat! Sampla depth [m] 500570
Barehala number PE1 Sample bype Hemouwlter
Sampie numbes |
Samipde description Moteriale possonte o 0425 mm o confanubs o acgur compreso fro LL # LR
Preparation method mmggmndmﬂ determinata imidlit
[inmAL conpimions Stage 1 Stage 2 Stage 3
Specimen depth (m| 500570 - -
Specimen thickness {mm) 5.0 . .
cuternal ring radies (mm) 5o0.a - -
intefral fing radius [mm) LA - -
Massiure ::rntlnﬂl.‘rnﬂnﬂn!'it{ﬁ'l 25 . -
SHEARING
Average linear desplacement {memy'min) f.ois 0.8 008
Rate of ungular diplacement [*/min) .04 o.024 (el ]
Conditions &t end of ghear
Marmal stress |kPa) 3 25 50
Resldua! shear stress (BPq] A ] 16
Mverage linear deplacement [mm) 7.584 5493 5,88
iimhf displacamarnt ('] 104 RO 23
FINAL MEASUREMENTS
Mbgezture contant (R 25 - -
|Commerts f varlatians fram procedures:
Strumento wtiliznota; teglio N¥ 2,
Werbale dl pocettorions N 019,
I presente certificoto ¢ castituito do 19 pogine.
Testad Dot Lomberti Checked Dott.ss0 Sfelonga Approvad
Date 2405/ 2018 Haga 270542013 Date
CET hpnoif imprem Sotste el _."-"_lT I-l_-- Airaricarions S 51 del #1555 ST18
il boding | W il Wi E Dawiigis - SOASR - = SgfeidoB
Tl =8 TP S OO P — Fa. & T5. I e A0 T A T B AR A TP Cer, RS0 k1.6

Mail minPegiini L. cpreeed lrnpes sescci sl e iega irsil i A Lt Mmnbism defs nfrermuisers & ded T

G
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BETEAMINATION OF RESEDUAL STRENGTH LSING THE SMALL RING SHEAR APPARATUS
Mulsistage test - tested in accardance with BS 1377:1900:Part 7.Clause &

TEST REPOHRT - SHEARING
Project reference Fl Carminati sample depth (m) 500570
Borehole number PZ1 " Sample type Remoulded
e number 3
18.0
160 - — = e
d--'—-._'-
g 14.0 /"
- 120 - i
'E 100 f
; [
a4 Stagal |
- — 2
20 s — i —
—Wa
00 ‘
DU 1.0 200 N L] 4.00 500 500 7.00 B.00 2.00
fverage Bnear dizplacement (mm]
0,000 -
-E 0,050 -
£ B
E I.EE-:. -
i 0. 30
E 0. 150
E 0. 200
E 0.250
.30 .
0,0 1040 2.0 3.00 4,00 500 .00 7.00 B.00 o.00
Average Hnear displacemant [mim]
I'rumi Dett.Lamberti Checked Dott,ssa Sfolanga Approved
Date 24/05/2019 BDage 2705, 2019 Date
CGT Spnotf imprem Soosls el —IEE-.E._- l;- Alrcarrarions & 450 del 21T ATLE
Sl bl ® | sl ERe il WS Ddwiigies - SR .-:-:Hh-.ﬂ-- SgfeidoB

Tl 43 AW S SO0 B - s & T8 DR A 1M A

Mail minBPegiinn

ML e T sasccd =Fiega irsil i

e Lt e

- BN AR A TR0 Cer, TRlRIaI0 k1.0
Mmnbism defs nfrermuisers & ded T

|
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DETERMIMATION OF RESIDUAL STRENGTH USING THE SMALL RING SHEAR APPARATUS l
Multistage test - tested in accordance with B5 1377:1990:Part ¥;Clause &
TEST DATA - CONSOLIDATION
Project location Cove Bergamascn
Project reference F.W Carminati sample depth {m) 5,00-5.70
Barehole number PZ1 sample type Remouided
Sample Aumber 1
| sTace1 Mormalstress (kPa) 13 |
Recorded data Calculated data
Time Wertical displacemert Tirme Vertlcal deforracon of specimean
\mins) [mm) {root mins) {mm]
.05 0035 0.2 Q.000
0,08 0041 0.3 .00
013 0044 &4 o009
0,20 0048 0.5 o013
03z 0051 o0& oLO01E
051 o052 o7 QoF
51 D055 o.% GLO2E
1.2% (Rl L LL2s
204 0.080 14 o025
125 o.0e1 18 ellir.
51r 0.085 23 D030
521 067 2.9 oo
13.06 0073 EN L.038
20. 76 Q076 a6 il
33.00 0.078 - ogd
5247 Q0 ] el iy
8343 D088 9.1 LSS
13266 Dosg 11§ CLO5d
21092 o090 14.5 LOs5
33537 [PERL 183 O35
533.23 0.090 231 0055
54783 0,090 25.1 055
108536 0090 33.0 L.055
CGT Spinotf Impram Socisle p.l -[1-'1.5['- Y Aarbaremcicca K. IS0 el 130083008
sy apratea ; aa Broseles 10-29 - Casriglis - 53022 “‘-I-“ M Semuri A w il
Tl 438 055,95 500 B - Fac +35.055,91.19.439 A B UPA, B OGS O Clic. PSIEAIRIG R T4

pAgl il gris A BEC) ¢ grspaead Tingeesasod i il e et it i CEHEL DL Flinmiery ol irdeptiufees & dai Fremom
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DETERMIMATION OF RESIDAUMAL STRENGTH USING THE S6ALL RING SHEAR APPARATUS
Multistage test - tested in accordance with B5 1377:1990:Part ¥;Clause &
TEST DATA - CONSOLIDATION
Project location Cove Bergamascn
Project reference F. Carminati sample depth {m) 5,00-5.70
Barehole number PZ1 sample type Remouided
Sample Aumber 1
| sTace1 Mormalstress (kPa) 13 |
0.000
0.010
-E 0.020
£
é 0.030
E
-E 0.040
-
]
E 0.050
0.060
0.a70 - - -
0.0 Lo 10,0 15.0 0.0 15.0 304 35.0
Time [root mins)
0. 0
0010
E oo
5
= 0030 A
s |
E
13 0.40
=
g 0.050 -
0.060
Q.07 T T : .
0.1 1.0 10.0 100u0 1000.0 100000
Tima {rmins]
Tested Dot Lambert! Checked Dottt ssa Sfalonga Approved
Date 2170542019 Date 27705720189 Date
CGT Spinotf Impram Socisle p.l —[Em:'- n.-:- Aarbaremcicca K. IS0 el 130083008
srde oprabve ;e Brossmiles 10-29 - Casriglis - 50002 H"'I-“ it Sefuri AmE
Tl 438 055,95 500 B - Fac +35.055,91.19.439 A B UPA, B OGS O Clic. PSIEAIRIG R T4

pAgl il gris A BEC) ¢ grspaead Tingeesasod i il e et it i CEHEL DL Flinsiery Unin

tidwmtiiafieen & ol Tramgrs
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DETERMIMATION OF RESIDUAL STRENGTH USING THE S6ALL RING SHEAR APFARATUS
Multistage test - tested in accordance with BS 1377:19580:Part ¥:Clause &
TEST DATA - SHEARING
Project location Cove Bergamasca
Project reference F.W Corminati sample depth {m) 5,00-5.70
Barehole nurmber PZ1 sample type Remouided
Sample Aumber 1
| sTace1 Mormal stress (kPa) 13
Recorded data Calculated data
Elapsed Viartical | Shear force | Shear force | Angular Average Varticad | Avg. shoar | Avg. shoar
tirme disp. A B rotation | linear disp. disp, force sEFEsS
{mins] {mmj] L] i) il immi {mmj Ll (kFa)
.01 0.085 or 0.8 a0 0,00 0000 (7 X ) .o
500 0.097 4.1 45 0.1 .05 o002 16 L&
J0.00 0.100 4.4 4.5 o2 018 i0.005 35 L7
I5.00 0105 4.6 50 04 827 oOTg 4.1 158
J0L00 0115 4.7 50 05 035 L0 41 Iy
25.00 0123 4.8 51 06 045 o028 .2 L9
3000 0178 4.9 5. [riry .54 G134 a3 s
I5.00 0132 50 5.3 08 0.3 Losr s N
40,00 0.135 50 53 10 a7z Q.40 4.4 N
A5.00 0138 51 5.4 11 a1 PRk 5 L
SO 0.142 LW 5.5 i1z 0.54 QM7 £.6 L1
L5000 0.144 53 &7 i3 085 o045 4.8 il
G 0.145 5.2 57 15 1,08 0,050 £7 A
65,00 D145 5.3 57 1.6 117 0051 .8 2.1
F.00 0.147 54 5& 1.7 126 0052 4.8 i
75.00 Q148 55 55 1B 135 6,054 449 2.3
5000 0151 55 5F 19 144 G056 489 22
H5.00 0154 55 57 21 153 Losg ) d
So.00 0156 56 55 ) 162 (PR LIN 5.0 £
G5.00 0157 5.7 5.8 X3 1.7 [FXL iy .0 £ d
10000 0158 5.6 LE 24 1.80 L.k 50 2.3
105.00 0160 5.7 55 25 ia9 0,055 54 22
110.00 0.161 58 55 2.7 158 0,055 L 23
11500 0.182 LF. L5 2.8 L07 D.057 L | 23
120.00 0163 5.8 58 2.9 216 0,058 L | i3
125.00 0.163 5.8 55 3.0 225 00468 5.1 .3
130.00 0154 5.8 &0 32 £.34 0,059 53 43
135.00 0165 54 6.0 33 243 0.0 52 43
140.00 0166 5.9 6.0 34 252 0071 52 23
14500 0165 59 [ 35 241 LLex0 53 24
150,00 0. 166 .0 6.2 16 2,50 [FRLFH 54 2.4
155.00 0167 b.0 6.z 3.8 278 ord 5.4 24
160.00 o1er B0 6. 38 A Lord 3.4 2 |
165.00 0.168 6.1 6.2 4.0 297 8.073 54 24
CLTSpnott Impram Secisle pol -KE“- lll.-r Aurtarmecissa K. IS5 el 1008/2000

srde oprabve ;e Brossmiles 10-29 - Casriglis - 50002
Tl 35, 0 5 0, SO0 B - . + 38,0055, 9. 19,430

PAm L vl o ris A

BEC: CgispisnTimrpresssod sl e i egsleaid it

I L

i LRI

IsRuri Aw B
AL B LR . OO R Chic, PSIEAIEDE & T

Fifistern nle iidewitiufees & dai Tremons
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DETERMIMATION OF RESIDUAL STRENGTH USING THE S6ALL RING SHEAR APFARATUS
Multistage test - tested in accordance with BS 1377:19580:Part ¥:Clause &
TEST DATA - SHEARING

Project location Cove Bergamasca

Project reference F.W Corminati sample depth {m) 5,00-5.70

Barehole nurmber PZ1 sample type Remouided

Sample Aumber 1

| sTace1 Normal stress (kfa) 13 |
Recorded data Calculated data
Elapsed Viartical | Shear force | Shear force | Angular Average Varticad | Avg. shoar | Avg. shoar
tirme disp. A B rotation | linear disp. disp, force sEFEsS
{mins] {mmj] L] i) i1 immj {mmj L] (kPa)
170.00 0169 B.1 6.3 4.1 308 007 55 24
175.00 oari 6.2 6.2 4.2 215 0076 55 24
180.00 0.172 6.2 6.3 4.4 324 0077 55 L5
185.00 0174 63 6.3 45 133 0079 5.5 FE]
19000 0176 6.4 [ 4.6 J42 GL0ET 56 5
19500 0178 b5 8.3 d.7 351 (PR 57 2.5
A00.00 0182 b.6 a4 4.9 i} o057 .8 il ]
A05.00 0150 B.E b5 5.0 368 D085 &l A7
210.00 0183 6.9 6.7 51 E& ) 0.054 &1 FEr
21500 0.1%5 6.4 6.5 52 387 0101 [ L
22000 0200 ro a5 53 385 0,185 [ 28
22500 0.204 2.2 o 55 4,058 0108 B4 28
230.00 0.20% 7.3 r 5.6 414 0114 &5 25
235.00 0217 74 FiF 57 .43 o122 BB i
240.00 0.225 7.6 73 5B £33 0130 &7 10
24500 Q230 7.8 Iy 54 £ 47 0135 9 a1
25000 0237 79 r.r 6.1 4 50 042 | iz
25500 0240 ao rE 6.2 458 0 145 T 32
260.00 0245 a2 g 6.3 468 o150 73 i3
L6500 0250 a4 Hi b4 4. 77 0. 155 .5 33
270.00 0254 K &2 [ 485 0159 I5 i4
275.00 0255 R 8.2 6.7 4.85 0154 r? 34
280.00 0.265 ar a3 6.8 L% 0.170 7.8 .5
285.00 0.2m 849 8.3 &5 £i3 0175 75 3.5
250.00 0.272 8.1 8.4 .0 522 0177 20 6
255.00 0276 2.1 8.4 il 531 0. 181 &0 16
200.00 0275 8.3 8.5 73 5440 0,154 8.2 a7
205.00 0282 9.4 8.6 74 545 D157 83 iz
21001 0285 9.5 5.5 5 558 (PR o 15
31500 0287 9.5 5E 7B 5467 Oiey B4 a8
22000 0288 9.6 55 B 576 (e 25 ig
F25.00 0291 8.7 59 ;9 585 0 156 a6 15
330,00 0282 58 G .0 5.5 [FBEry 8y i%
335.00 0204 5.8 4.0 8.1 503 0155 B2 19
CLTSpnott Impram Secisle pol -KE“- lll.-r Aurtarmecissa K. IS5 el 1008/2000

srde oprabve ;e Brossmiles 10-29 - Casriglis - 50002
Tl 35, 0 5 0, SO0 B - . + 38,0055, 9. 19,430
Mail lodBoghis 1 BEC (gIspita Tirpresacoe ibde il iy sdesad i1

IsRuri Aw B
AL B LR . OO R Chic, PSIEAIEDE & T
Fifistern nle iidewitiufees & dai Tremons
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DETERMINATION OF RESIDUAL STRENGTH LUSING THE SMALL RING SHEAR AFFARATUS
Multistage test - tested in accordance with BS 1377:19580:Part ¥:Clause &

‘

TEST DATA - SHEARING
Project location Cove Bergamasca
Project reference F.if Carminati Sample depth {m) 5.00-5.70
Barehole nurmber PZ1 sample type Remouided
Sample Aumber 1
| sTace1 Mormal stress (kPa) 13
Recorded data Calculated data
Elapsed Viartical | Shear force | Shear force | Angular Average Varticad | Avg. shoar | Avg. shoar
tirme disp. A B rotation | linear disp. disp, force sEFEsS
[mins) [mm) [N} (M) I’ ymimi {mmj N} [kFa)
J40.00 0.297 8.9 5.0 8.3 §.12 (7, rF &7 g
345,00 0.239 0.0 5.1 8.4 &.21 0. B8 L
250,00 0.201 i0.1 8.2 B85 &30 0, 08 849 4.0
355,00 0303 0.0 9.1 8.6 639 0708 oF ] ig
F60.00 0305 01 or a7 545 0211 o) 4.0
265,00 0209 102 a5 84 657 0214 20 4.0
FA0.00 0313 oQ 8.5 8.0 6 iy 0218 oA 19
375.00 0318 {i ey L 81 6. 75 0223 2a d.0
380.00 0.322 102 .4 82 .84 Q0237 21 d.1
38500 0.325 103 g4 83 553 0230 21 4.1
FH0.00 0329 104 .4 85 PR 0234 8.3 4.1
395,00 0.332 103 5.3 8.6 211 0237 8l 4.1
400,00 0336 1.4 5.4 a7 7.8 0,243 2.3 a3
405,00 0335 10,4 4.5 2.8 A 0144 2.3 i1
410,00 0.345 10,4 5.3 8.3 7.38 0250 21 4.1
£15.00 0345 104 o4 101 747 0258 oz 4.1
£20.00 0350 0.5 94 102 7 5 0255 B2 4.1
42500 0355 105 a5 103 FB5 D258 o3 4.1
430,00 0360 104 4.5 104 A | 0265 B2 4.1
435.00 [P 104 4.5 Ie S.83 0569 B2 4.1
435.57 T B ] 9.5 1oe A8 02549 53 4.1
S oo i Bl i Ssargha i 305 “‘“ ~ R
T 43190, 005 5,95, 500, B3 - Fiae, +3%, 0055, 911, 19,439 e A S LB, SRR Clic, PEIEFIRIG & 1.4
mgil iloMBCihs A BEC! I pi Tinpee s e ibde il i sdesad i1 wedew CTILT Flinetern dele iideptiafees o dai Fremos
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DETERMIMATION OF RESIDAUMAL STRENGTH USING THE S6ALL RING SHEAR APPARATUS .
Multistage test - tested in accordance with B5 1377:1990:Part ¥;Clause &
TEST DATA - SHEARING
Project location Cove Bergamascn
Project reference F. Carminati sample depth {m) 5,00-5.70
Barehole number PZ1 sample type Remouided

1

| sTace1

Marmal stress (kPa) 13 |

4.5

oW W A
LI = =]

Average shear stress (kPa)
Pad
=

=
£

=}
2

Change in specimen thickness [mm}
o
=

1.5
1.0
0.5
0.0
0, 00 1.00 1.00 3.00 a4, (0 5.00 .00 T.00 B.00 .00
Aversge linear displacement [mm)
w.obo

QA0
250
0300 - - - -
0.00 .00 .00 3.00 4.00 5.00 .00 7.00 8.00 4.00
fweraga linear displacemant (mm)
Tasted Dot Lombertd Checked Dot ssa Sfalanga Approved
[rate 21/05/201 % Date FFA05/2018 Date
CGF Epnedl Imprams Socile nad L -I-H.- n.-:l Aartareeccea B J5) ol 130083000
et opmabew | AE iceslss 10-39 - Cemmgim -~ 20000 - Sefuri AmE
T 40, 05 5, o 00 B - P, 4 55, 00100 E e — AL 5 (PR, 1 TG R0 Clic. PSIETEEIS & 1A
Ml wiloaBcglie g BEC gpEe Tivpresnmb ]l aieileg slead || derdaws LI Flinmiery ol irdeptiufees & dai Fremom
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DETERMIMATION OF RESIDAMAL STRENGTH USING THE SMALL AING SHEAR APPARATUS
Multistage test - tested in accordance with B5 13771990 art ¥ Clause 6
TEST DATA - CONS0LIDATION
Project location Cove Bergamoscs
Project reference F. Carminati sample depth {m) 5.00-5.70
Borehole number PZ1 Sample type Remowded
Sample Aumber 1
| stacez Mormalstress (ka) 25 |
Recorded data Calculated data
Time Vertical displacement Tirmie Vartlcsl deforrmation of specimean
{mins) [mm) {roat mins) [mm]
2.05 03583 .2 L.oa0
o.08 0387 .3 004
.13 0350 4 OO0
021 0350 1 e oogr
03z 087 0.8 ooos
051 0395 o7 o140
51 0354 oG @Lo1i
1.2% 0395 itk L6
2.05 0408 1.4 L0025
325 413 14 G030
51F 416 3 o.o3s
521 0420 2.9 aoir
13.06 423 EN rle )
2076 1425 A6 o
3300 0429 5P 046
5247 0437 s 0048
8343 0437 9.1 LS8
13286 0433 11§ LLOsn
21052 0433 14.5 OS50
335.37 0433 183 .os0
534.23 02433 r.i W | s
B4 53 433 281 a5
SE0LI0 433 1.5 L.o50
R i e
T basvead] miiruss baciala ail, e Bsiinaguren 4 153 el FATISS 200G
sivh cpwraiion | via Srussbes D000 - Cawrppie - 35003 il Satinr Aw il

Tl 4 L O LSOO - T, DTS O L AT At 0 ELAR n. IOV 00T Cirs PRARMINLE A T.C
Wit indgleie R PEC] cpnomofibopme s s legabna L i o, LA Winipmrg dabe infremuriune & sl Traagani
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DETEAMIMATION OF RESIDUMAL STRENGTH LISING THE S8tALL RING SHEAR APPARATUS
Multistage test - tested in accordance with B5 1377:1990:Part 7 Clause &
TEST DATA - CONSOLIDATION
Project location Cove Bergamoscs
Project reference F.ili Carminati Sample depth {m) 500570
Borehale number Pzl Siample type Remoided
Sample Aumber 1
| stacez Mormalstress (ka) 25 |
0.000
0.010
E
E oo |
£
(=]
=
il
E [HRBE S
o
k=1
I-I L0401
5
0.050 & ] & & -
(LOGED - - -
o0 5.0 1000 150 2010 2510 300 5.0
Tima [root mins)
0. 000
0,1
-E- 0.020
=
L=}
=
1
E 0,530 -
-
E 0,20
5
> p.0s0
0, 0e - - -
0.1 1.0 10.0 00,0 10000 100000
Time {mins]
Tasted Dot Lombertd Checked Dot ssa Sfalonga Approved
[rate 22/08/20 8 Date 2052019 Ciate
e
EOT Saasad] imiiesa baviala al, TR Kirtina e 0 153 e FRTOAO0E
mirvle epwraiion | via Brussbes D00 - Cawrigpie - 30000 - Tatinr Aud

Tl 4 L O LSOO - T, DTS O L AT At 0 ELAR n. IOV 00T Cirs PRARMINLE A T.C
Wit indgleie R PEC] cpnomofibopme s s legabna L i o, LA Winipmrg dabe infremuriune & sl Traagani
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DETERMINATION OF RESIDUAL STRENGTH USING THE SMALL RING SHEAR APFARATUS
Multistage test - tested in accordance with B5 1377:1990:Part ¥ Clause 6
TEST DATA - SHEARING
Project location Cove Bergamasca
Project reference F.i Corminati sample depth {m) 5.00-5.70
Borehole number PZ1 Bample iype Rermouided
Sample Aumber 1
| stacez Mormalstress (ka) 25 |
Recorded data Calculated data
Elapsed Vrtical | Shear force | Shear force | Angular Average Varticad | Avg.shoar | Avg. shoas
tirme disp. A B rotation | linear disp disp. foice sEress
[mins) [mm) (M} (M) ("l {mm] [mmi} M) ik}
.01 0.474 0.3 0.6 0.0 0.00 oLpog (rX 1) oo
5.00 0474 11.3 1.5 0.1 0.0% o000 I1.0 4.9
IO 0474 i3.6 135 0.2 018 0,000 131 5
I5.00 D475 154 150 0.4 o027 0001 148 6.6
S0 00 0478 16.4 158 0.5 036 el e it 157 7.0
25.00 0482 168 161 o6& 045 PR I6.0 Tl
3000 045858 1r1 16.7 o7 .54 G014 162 73
I5.00 0482 174 165 08 063 LOTH 16.5 74
000 0.455 ir7 16.8 10 a2 0.0z 168 F5
45,00 04895 iry 16.9 11 051 025 Iaqg FA]
Sin 0.501 ira 170 1.2 0.50 o027 170 Fi-
L5000 0,504 8.1 irz 13 .85 0,030 Ird 7
i 0506 ig.3 74 15 1.08 0033 174 8
&5, 00 0.510 ia.3 i7.3 1.6 1.17 003G 124 |
A0 0512 18.5 174 17 126 0.038 175 s
75.00 0514 185 175 i1E 135 6,045 176 g
5000 0516 187 177 19 J.44 00dY 178 8.0
H5.00 0518 188 177 21 1.53 (el EF 1rs a.a
So.00 0522 87 178 22 1.a2 (PRI E 1.8 S0
G5.00 0.525 188 179 43 1.1 TR EAT I8 a0
10000 0556 18.0 1r9 24 1,80 o2 18 8
105.00 0.530 141 178 2.5 1.59 0.056 180 a1
110.00 0.532 151 178 2.7 1.98 i0.058 180 21
115.00 0.534 152 175 2.8 2.07 0.060 181 a1
12000 0.536 153 8.0 2.9 216 0062 18.2 i
12500 0535 13.2 irs 3.0 2,25 05 I8 al
130.00 0.542 12.3 18.0 3.2 o34 0,068 183 &3
13500 0545 19.4 180 33 2,43 D073 I8.3 a3
140.00 0545 ig4 i8.1 34 252 0075 183 a2
145.00 0.551 19.3 180 35 2463 aorr 182 82
150,00 0555 19.4 151 36 &, 50 0051 183 )
155.00 0.55%9 18.5 18.1 3.8 248 0.085 184 .4
160.00 0562 146 187 39 288 058 185 8.3
165.00 0.563 144 158.1 4.0 2.97 G058 183 ai
AT Saireadl i ok Sacale wrl, = Ainestipagann M 153 el EASA0LE
sy opuratiea : via Brusples 1024 - Cesriglia - 32002 k'n'i:: "_I e Tatinr Aud
Tl -+, (5. 4 RN - Fas <380E5. 0L ERLE10 A TR DLPLL n. MY 00T Core. PRERGIODD S T.C

Wait indgdcgtini  PEC; cpuspinoflimpre sasc: b ledi legalma il it e, LA L Winipmrg dabe infremuriune & sl Traagani



CEnUNIVERSITA

et ral SIEREA 1z

m‘i CGT
- = Cuniro o Ger Tooreolopie

DETERMINATION OF RESIDUAL STRENGTH USING THE SMALL RING SHEAR APFARATUS
Multistage test - tested in accordance with B5 1377:1990:Part ¥ Clause 6
TEST DATA - SHEARING
Project location Cove Bergamasca
Project reference F.i Corminati sample depth {m) 5.00-5.70
Borehole number PZ1 Bample iype Rermouided
Sample Aumber 1
| stacez Mormalstress (ka) 25 |
Recorded data Calculated data
Elapsed Vrtical | Shear force | Shear force | Angular Average Varticad | Avg.shoar | Avg. shoas
tirme disp. A B rotation | linear disp disp. foice sEress
[mins) {mm) [N} iM) i) {mm] {mm} 121} (ka)
170.00 0,564 i9.5 8.2 4.1 J.06 (¥ 184 )
175,00 0556 19.6 183 4.2 3.15 o0ss 185 a3
18000 05568 19.6 184 4.4 324 0,054 186 i3
18500 0569 19.5 i82 45 333 o085 1a4 a3
150.00 0570 19.5 183 4.6 . OLOSE IS a3
19500 0571 a7 183 a7 .51 opor 186 a3
A00.00 0572 19.8 184 4.9 360 o098 18.F 2.4
A05.00 0573 8.7 187 5.0 Fe8 Ly I8.5 .
210.00 0574 8.7 183 51 378 100 186 a3
215,00 0.575 ia.8 18.3 52 387 0101 186 &3
220,00 0.578 159 18.3 53 3.95 0102 187 8.4
225,00 0577 isr 18.1 55 4,05 G103 i85 a3
230,00 0575 a8 8.2 5.6 4,14 0. 105 I8.6 a3
235,00 0580 13.9 8.2 5.7 4.3 L1606 188 &3
240,00 0.582 12.9 182 58 4,53 2108 J8.8 a3
245,00 0583 13.8 18.1 a9 441 2109 18.5 a3
25000 0584 19.9 i8.1 6.1 4 .50 oA1I0 I8.6 83
255,00 0585 3o I8z 6.2 .58 0111 IB8& a3
260.00 0586 iag 181 6.3 .68 [ E I86 a3
26500 0.558 15.8 180 b.4 4. 77 2114 I8.5 a3
25000 0558 199 151 6B 4,85 115 186 a3
275.00 0.5581 159 158.1 6.7 4.55 G117 1856 83
280.00 0.583 159 18.1 6.8 541 0119 186 a3
285,00 0.554 158 18.0 6.9 513 010 8.5 8.3
259000 0.585 is9 ig.1 70 523 0121 186 53
295,00 0596 12.9 i8.2 rd 531 0122 186 &3
300.00 0,558 19.8 18.1 73 540 0134 185 &3
305,00 0580 19.8 i8.0 74 545 0125 J8.5 g3
F10.00 0.EDg 9.9 i8.1 75 558 0126 I8.6 83
F15.00 0601 9.9 1827 B 5467 aiar I86 83
220,00 0602 i85 1582 B 5758 o138 186 a4
F25.00 .60 19.5 18.1 9 545 0130 185 a3
32036 0L 1895 187 8.0 553 o130 1856 8.3
e e e S = Sk = v
Tl -+, (5. 4 RN - Fas <380E5. 0L ERLE10 A TR DLPLL n. MY 00T Core. PRERGIODD S T.C

Wait indgdcgtini  PEC; cpuspinoflimpre sasc: b ledi legalma il it e, LA L Winipmrg dabe infremuriune & sl Traagani
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DETERMIMATION OF RESIDAUMAL STRENGTH USING THE SMALL RING SHEAR APPARATLIS

N

Multistage test - tested in accordance with B% 1377:1990:Fart ¥ Clause &
TEST DATA - SHEARING

Project location
Project reference
Borehale number
Sample Aumber

Cove Bergamoscs
F.ii Carminati Sample depth {m) 50570
Pl Sarmple type Remouited

| stacez

Mormalstress (ka) 25 |

R

1.00 2.00 .00 4.00 5.00 E00 7.00
Aversge linear displacement [mm)

Bg g B
T E E 8

o
=
g

Change in specimen thickness [mm}

1.00 4.00 3.00 .00 5.00 &.00 7.00
Average linear displacemant (mm)

Tasted Dot Lombertd Checked Dot ssa Sfalanga Approved
Date 22/05/2018 Date 2F/05/2019 Date

F N

E0T Sgsiasl] briniea Sacisla il TR Riitgstitagurnn M 153 el FUDSSI00E

mirvle epwraiion | via Brussbes D00 - Cawrigpie - 30000

e Setiori Am il
1iE .S

Tl -+ W DS WL RA - Taw, 5 L9005, 90 ER 410 ot 0 CLP n. WY 00T Tz PRERGIOED S T.C

Wit infwiPuaiic i

FEC campmoilbopre s s Legabma i o, LA Winipmrg dabe infremuriune & sl Traagani
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DETERMINATION OF RESIDUAL STRENGTH USING THE SMALL RING SHEAR APFARATUS
Multistage test - tested in accordance with BS 1377;19580:Part ¥:Clause 6
TEST DATA - CONSDLIDATION
Project location Covg Bergamoscn
Project reference F. Carminati sample depth {m) 5,00-5.70
Barehole number PZ1 sample type Remouided
Sample Aumber 1
| sTaces Mormalstress (kPa) 50 |
Recorded data Calculated data
Time Vvertical displacemeant Tl Vartlcal deforrmavon of specimean
{mins) [mm) {root mins) {mm]
.05 0680 0.2 Q030
0,08 0686 0.3 006
013 0.651 4 a0
0,20 0628 0.5 QoIg
03z 07 O.& .03
051 0725 o7 O.04T
51 0731 b9 .051
1.2% 0736 k| (LO5E
205 0.741 14 oG
325 il L 18 L0655
515 arar 3 D.OET
521 048 2.9 ooss
13.06 0.751 EN a0
20. 76 0754 a8 LT
33.00 0.757 5 ooFF
5248 0. P60 d 0080
8343 0.7 9.1 CLEd
13286 07X 115 LEs
21052 0.7l 145 O
335.37 0. At 183 (LOEE
533.23 0. 66 231 O.085
F47.83 0. 766 29.1 (e dli.
107507 0.6 Ji.8 D.0BE
R i e
T sl imioreme Sacila e, TR Ainestipagann M 153 el EASA0LE
sivh cpwraiion | via Srussbes D000 - Cawrppie - 35003 il Satinr Aw il

T (5, ST B - T D005, 9. DA fort. 0 CLPUR. n. IO/ I00T Tirs PRI IOLO S T.C
Wit imedPugiieg PEC! camononibogress isd lagalmail i e, LA 1 Winismm dabs InframuTune « Sai Traagani
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DETERMIMATION OF RESIDAUMAL STRENGTH USING THE SMALL RING SHEAR APPARATLIS

A

Multistage test - tested in accordance with BS 1377;19590:Part ¥ Clause &
TEST DATA - CONSOLIDATION

Project location
Project reference
Borehale number
Sample Aumber

Covg Bergamoscn

F.ili Carminati Sample depth {m) 5.00-5.70
PF1 Sample type Remowded
1

| sTaces

Mormalstress (kPa) 50 |

0.000

0020

0,040

0.0B0

1l

Vartical deformation (mm)

5.0 1040 150 200 250 L0 5.0

Tima [root mins)

£ 000
0.0 -
0,020
0.030
0.4
0.050 -
0.6 -
0.a70
0.080
0,080

Vertical deformation [mm)

0. 100
0.1

1.0 100 100nD 1000 10000.0

Time {mins]

Tasted Dot Lombertd Checked Dot ssa Sfalonga Approved
Date 2370542819 Date 27/05/2019 Date

L

E0T Sgsiasl] briniea Sacisla il TR Riitgstitagurnn M 153 el FUDSSI00E

mirvle epwraiion | via Brussbes D00 - Cawrigpie - 30000

e Setiori Am il
1iE .S

Tl 4 L O LSOO - T, DTS O L AT At 0 ELAR n. IOV 00T Cirs PRARMINLE A T.C
Wit indgleie R PEC] cpnomofibopme s s legabna L i o, LA Winipmrg dabe infremuriune & sl Traagani
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DETERMINATION OF RESIDUAL STRENGTH USING THE SMALL FUNG SHEAR APFARATUS
Multistage test - tested in accordance with B5 1377;1980:Fart ¥:Clause 6
TEST DATA - SHEARING
Project location Cove Bergamasca
Project reference F.W Corminati Sample depth {m) 5.00:5.70
Barehole nurmber PZ1 sample type Remouided
Sample Aumber 1
| sTaces Mormalstress (kPa) 50 |
Recorded data Calculated data
Elapsed Vartical | Shear force | Shear force | Angular Average Varticad | Avg. shoar | Avg. shoar
tirme disp, A B rotation | limear disp. disp. force g
[mins) {mm} [} [(h] i) frmm] frrm M} {kia)
.01 0.765 o6 .5 0.0 0.:00 o000 og .o
5.00 0.7567 155 155 0.1 0.0% 0002 14.8 [
IO 0771 20.8 20.3 0.2 .18 0. 006 148 a8
I5.00 0774 235 233 0.4 077 CLD0Y 2.8 oz
A0L00 0776 262 2506 05 035 ooy 5.2 113
25.00 0778 278 270 O6& 045 o014 el T 119
3000 0.785 9.2 283 s .54 GO0 2.0 125
I5.00 oFEr 05 284 08 63 LN 242 131
000 0.750 314 30.2 10 a.rz 0025 A1 13.5
45,00 07594 3.0 30.7 11 081 0029 k(] 3.
Sin O o.ra7 Jar 31.4 12 0.50 o3 313 4.0
S5, 0.800 33.2 320 13 0.85 0,035 1.9 14.3
[l ) 080 338 315 15 1.08 0039 4.4 145
&5, 00 0808 34.0 325 1.6 1.17 0043 32.5 145
A 00 0811 34.4 329 1.7 1.2 0.8 LFa 47
500 f.ai4 34.7 333 18 135 .04 333 4.5
5000 DElF 345 335 19 J.44 0052 334 5.0
H5.00 0850 5.0 338 21 1.53 055 337 15.1
So.00 0825 353 34.0 22 162 (PR T 3G 152
G5.00 08z7 35.5 34.3 L3 1.7 e 34.2 15.3
FLLEELE onEsr 5.8 35 24 1,80 fos2 4.4 54
105.00 0825 35.8 34.5 2.5 1.59 0. 064 3d.4 i5.4
110.00 0.831 6.0 34.7 2.7 1.598 0066 34.6 155
115.00 0.832 6.2 34.9 28 207 0.057 348 15.4
12000 0.834 6.3 35.0 2.9 216 0.0639 4.9 156
12500 0836 36,3 34.9 3.0 .25 0071 349 I5E
130.00 0838 36,4 35.1 3.2 £.34 0,073 350 257
13500 0840 366 352 3.3 2,43 0.07% 353 ing
140.00 B4 6.5 35.1 34 252 0078 =l I57
14500 0841 36,6 352 35 2461 Lors a53 158
150,00 08243 6.6 5.5 36 &0 onre 453 I5.8
155.00 0843 6.5 35.4 3.8 278 o078 5.4 i5.8
16000 D845 J6.5 35.4 39 288 GO 154 I5.8
165.00 0.845 36.8 35.3 4.0 2.97 G050 353 15.8
?Lm:u:‘mﬂhnt_;ti - Caremiglin — 32002 11'-:':_'2: ::H s h:ﬂff:i
Tl -+, (5. 4 RN - Fas <380E5. 0L ERLE10 A TR DLPLL n. MY 00T Core. PRERGIODD S T.C

Wait indgdcgtini  PEC; cpuspinoflimpre sasc: b ledi legalma il it e, LA L Winipmrg dabe infremuriune & sl Traagani
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DETERMIMATION OF RESIDUAL STRENGTH USING THE SMALL RING SHEAR APFARATUS
Multistage test - tested in accordance with B5 1377;1980:Fart ¥:Clause 6
TEST DATA - SHEARING

Project location Cove Bergamasca

Project reference F.W Corminati Sample depth {m) 5.00:5.70

Barehole nurmber PZ1 sample type Remouided

Sample Aumber 1

| sTaces Mormalstress (kPa) 50 |
Recorded data Calculated data
Elapsed Vartical | Shear force | Shear force | Angular Average Varticad | Avg. shoar | Avg. shoar
tirme disp, A B rotation | limear disp. disp. force g
[mins) [mm) [N} iM) ] {mm] {mmij} (L1} ika)
170.00 0845 34,8 353 4.1 J.05 oL0gd 35.3 158
175.00 0247 389 354 4.2 315 0082 354 1558
1B0.00 0848 38,9 353 4.4 324 0053 354 158
185.00 0850 389 353 4.5 333 DLOSS a54 I5E
19000 0.a52 370 354 46 g el r 35§ 150
19500 0853 71 5.5 d.7 351 CLOE8 356 155
A00.00 0854 6.9 35.3 4.9 EX S CLEY 154 i15.8
A05.00 0L.855 370 35.3 50 365 LT 354 59
210.00 0.855 371 354 51 378 0051 A5.5 154
21500 0.857 LA 354 52 387 0oes a5.4 155
220.00 0858 370 353 53 A ] Qos3 54 159
22500 o858 EFA 35.3 55 4.058 0083 5.4 159
230,00 0860 ari 5.4 5.6 4.14 0.055 355 i55
235.00 0850 arz 354 57 4.23 0.085 3546 158
240.00 0.e52 3r0 352 58 433 0.057 a5.4 I8
245.00 0.e6d S L a5 4.4 0.0 L] 155
25000 DB r1 353 6.1 4 .50 oo 355 5.5
25500 0268 372 5.4 6.2 458 [ rE 8358 158
260.00 0268 370 35.2 6.3 .68 o1 5.4 I5.8
L6500 L&D rl 35.2 [ | 4. 77 @165 354 158
25000 0871 351 353 &b 4,85 {1086 5.5 158
275.00 0.873 3z 353 6.7 4.895 0108 a5 158
280.00 0875 ari 35.1 6.8 L% @111 5.4 158
285.00 0877 3z2 35.1 &5 513 fiiz 354 158
250.00 0878 3za 35.2 .0 522 113 J5S 15,8
255.00 0873 ara 353 il 531 0114 56 159
200.00 088D ari 35.1 73 540 0115 354 i5.8
205.00 0281 3r2 35.1 74 5,45 D116 354 i59
F10.00 0.Bg1 373 353 75 558 0118 56 159
31500 0.ag2 372 352 A 5467 i g 55 15
22000 0.gg2 351 5.1 B 5./ 0i11s 5.4 I5.8
F25.00 0853 3r1 35.2 ;9 585 0118 5.4 159
F30.00 0253 352 35.3 8.0 | 0118 5.5 5.
335.00 0284 372 353 8.1 603 o114 5.5 159
?Lm:u:‘mﬂhnt_;ti - Caremiglin — 32002 11'-:':_'2: ::H s h:ﬂff:i

Tl -+, (5. 4 RN - Fas <380E5. 0L ERLE10
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DETERMIMATION OF RESIDUAL STRENGTH USING THE SMALL RING SHEAR APFARATUS
Multistage test - tested in accordance with B5 1377;1980:Fart ¥:Clause 6
TEST DATA - SHEARING
Project location Cove Bergamasca
Project reference F.W Corminati Sample depth {m) 5.00:5.70
Barehole nurmber PZ1 sample type Remouided
Sample Aumber 1
| sTaces Mormalstress (kPa) 50 |
Recorded data Calculated data
Elapsed Vartical | Shear force | Shear force | Angular Average Varticad | Avg. shoar | Avg. shoar
tirme disp, A B rotation | limear disp. disp. force g
[mins) [mm) (N} (N ] {mm] {mmj} {n} ika)
34000 0.884 ari 352 g3 512 0119 54 1557
24500 D.284 a1 353 8.4 .21 G119 55 155
250,00 0.885 3z2 353 8.5 &30 0120 255 155
355.00 0.885 372 353 8.6 6.3% G120 355 55
F60.00 Dasr 372 352 87 .45 [r b 35§ 150
265,00 0287 373 353 8549 657 o132 356 155
FAO00 08858 374 35.3 5.0 X3 0123 5.6 6.0
375.00 0.E88 352 35.2 91 ] 0124 355 59
380.00 0285 373 351 8.2 &84 0134 A5.5 154
384,55 DEsh 374 353 8.3 b.85 01 d5a 15,0
R i e
T basvead] miiruss baciala ail, e Bsiinaguren 4 153 el FATISS 200G
sivh cpwraiion | via Srussbes D000 - Cawrppie - 35003 il Satinr Aw il
Tl -+ W [ SALHEL A - T e, = 18005 9L EG 10 A TR DLPLL n. MY 00T Core. PRERGIODD S T.C

Wit indgleie R PEC] cpnomofibopme s s legabna L i o, LA Winipmrg dabe infremuriune & sl Traagani
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DETEAMIMATION OF RESIDAMAL STRENGTH USiNG THE SMALL AING SHEAR APPARATLS
Multistzga test - tested in accordance with B5 1377;1990:Fart ¥:Clause &
TEST DATA - SHEARING
Project location L Bergomoscn
Project reference F.¥ Carmingti sample depth {m) 5,00-5.70
Borehole rumber Pzl sample type Remouided
Surmple Aumber 1
| sTaces Mormalstress (kPa) 50 |
180
1610
= 1.l
12.0
W 10
E 8.0
g 5.0
a0
2.0
0.0
[k 1.0 2.00 3.00 LR 5.00 5.0 7.0 B.0o
Aversge linear displacement [mm)
[ERLE
E D.o20
£
E fLod0
i}
= 0.060
'E 0.0ED
E 0.100
g 0120
@140 1
.00 1.0 2.00 3.00 A.CH) 5.0 6.00 T 800
Aweraga linear displacemant (mm)
Tasted Dot Lombertd Checked Dot ssa Sfalanga Approved
Date 23/05/2018 Date 2F/05/2019 Date
F—
T basvead] miiruss baciala ail, e Bsiinaguren 4 153 el FATISS 200G
mirvle epwraiion | via Brussbes D00 - Cawrigpie - 30000 - Tatinr Aud
Tl -+ W [ SALHEL A - T e, = 18005 9L EG 10 A TR DLPLL n. MY 00T Core. PRERGIODD S T.C
Wlgit iR FEC cpTomnof koo s 5l Legabmai it W, LA L Winimam dabs inframmnm & 2a Teasgan!
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BETEAMINATION OF RESEDUAL STRENGTH LISING THE SMALL RING SHEAS APFARATLUS

MUl tEstage Tet - tested in accordance with ls.'li_li".l':'ls,l!ﬂ:lll't?'.l;hms

TEST REPORT - SHEARING
Project reference F:W) Carminat! Sample depth (m) 500570
Barehole number Pr1 Bample bype Hemawided
Sampie numbes - |
CONSULENZA DI LABORATORIO
A4
cg= D.OkPa
o 179*
£
£
% /
1]
LF) [+ B0
Normal stress (kPa)
Dot Lombert] Doprtsso Sfefonga
FA05/2018 270542013
CET Spinor brp rem tocels el —,:E-.E_- - Airariasions & 401 dil 21 TR
Sl bl ® | sl ERe il WS Ddwiigies - SR -.'-..l-n--.p- !.lﬂrlﬂ-l
Teal 308 AP A B RO R — e o 8, [P e A 1M A A BN ELF R A IR0 Cler, TRERSARIN k1.0
Mail minPegiini L. cpreeed lrnpes sescci sl e iega irsil i e Lt e Mmnbism defs nfrermuisers & ded T
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Eemro di feo Terradogle

Covo Bergomasca
F.i Carminary Spa
£l

Il presante certificato @ costitulto da 7 pagine
Limo con @rgeifo debolmente sobibiosa

Trimming mediante toraietto

CHT Spinafl Imp mee Socialy st E I‘;"" dutocarmiian: W, 253 fiel KL 00

witin) typera Lo | vis Bruseiies 400 B4 - Cawd g~ 300 1= ) s an®
it o 00 VLB P +E. R AT IR AT Ae 88 DR n MDD T MRARG0I AT
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PROVA DI CONSOLIDAZIONE EDOME TRICA AD INCREMENTO DI CARICD
(Eseguita secondo fa Norma A5TM D 2435}
Rapporio di Prova
Cliente F.IE Carminati SpA Numero Campione 1
|Humers Sondaggio PZ1 Profondia prelievo im) 5.00-5.70
Verbale Accettazione 018 Data inizic prova OBMEZ01
|Numero di Certificato 2222019 Data fine prova 2805201
Cedimenti in funzione del tempo
[Gradino 1 125 kPa Gradino 2 25 kP'a [Gradno 3 50 kPa
dt dH ot aH T
mini mm min mim
0.054 0.055 0.050 0.7
0.08 0.062 0.081 0.705
0.126 0073 0.130 0.70a
0.202 0.080 0201 0707
0.321 0.089 0.322] 0711
0511 0.115 0.511 0716
0811 0.133 0612 0.723
1288 0.163 1288 0.720
2047 0104 2 047 | 0734
3250 0228 3250 0743
5165 0273 5.163 0,755
8311 0344 8214 0.768
12,058 0425 13.050 0.779
2075 0.45d 20700 0780
33004 0573 33.005 0.728
52 472 0.630 52 473 0.603
B3 432 0.648 53432 0.604
132 058 0.664 132.657 0.613
210,823 0.675 210,923 0.821
335.365 0.681 335.365 0.827
533 230 0.687 533231 0641
847 B34 0.601 B47.835 0.652
1348 050 0.653 1348054 0,658
1445 A58 0.605 1454 085 0.658

Controliato DotLssa Stalanga Approvato
Data 200572018 Dats

LaT SpincH imprsds ooalsurl - . Atant e M. 2%l 29,25 1008
oy nrevaiia oo sl b 10-79 - Coeeng e - S0 o Hattord &'l
el + TR ER SN - Fax « 1S G150 1% it S BEA o I Che. MSER IO RT.C
gl -k griind  BPL ey | roprs sa il g e i oy b i itk dalm inhesromes o del Tremaorh
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PROVA DI CONSOLIDAZIONE EDOME TRICA AD INCREMEMTC DI CARICD
(Eseguita secondo fa Norma A5TM D 2435}
Rapporio di Prova
Cliente F.Ii Carminati SpA Numern Campione 1
|Humers Sondaggio PZ1 Profondia prelievo im) 5.00-5.70
Verbale Accettazione ma Data inizic prova DRMEZ01
|Numero di Certificato 2232019 Diata fine prova 2RADS/201
Cedimenti in funzione del tempo
[Gradino 24 100 kPa Gradino 5 200 kPa [Gradno 6 400 kPa
dt aH ot dH T
mini mim ITiirn mim
0.053 1208 0054 1.574]
0.0&0 209 0.030 542
0.128 212 0.129 505
0.204 1220 0202 1.605
0.322 1.228] 0323 1.620]
0511 1244 0511 1.644]
0810 2685 0602 G670]
1288 270 1208 R
7 048 1202 2 045 1.720]
3248 1312 3251 1.750)|
B 165 1.330 5187 1709
8312 LT 321 EEG]
12.057 3087 130 851
755 413 30 758 73]
33 005 34| 33.002 004
B2 473 1452 52 474 1.821
EY] 1458 B3431 1.631
132 B58 1468 132 650 1.041
210822 1.480 210,821 851
335.365 1.454] 335.385 0|
533 200 407 ] 533.232| 015
847 838 =i B47 833 ETL
1348 055 1518 1348055 1.007 |
1471215 1510 1480 383 1.007

Controliato DotLssa Stala Approvaio
|Dﬂa 2052078 Ciatz
DT fpino# mpreas docisls el =~ . drarmanians fd. & ded P40 SEILE
oy nrevaiia oo sl b 10-79 - Coeeng e - S0 o Fatbor & gl
el + TR ER SN - Fax « 1S G150 1% it S BEA o I Che. MSER IO RT.C
gl -k griind  BPL ey | roprs sa il g e i oy b i itk dalm inhesromes o del Tremaorh
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PROVA DI CONSOLIDAZIONE AD INCREMENTC DI CARICD
(Eseguita secondo ia Moma A5TM D 2435)
Rapporio di Prova
Cliente Fli Carminati SpA Numern Campione 1
Mumero Sondaggio PZ1 Profondt3 prelievo {m) 5.00-5.70
Accettazione 018 Data inizic prova D8MD5/2019
Numero di Certificato 22272019 Diata fine prova 28052018
Cedimenti in funzione del tempo
[Gradino 7 BOO kPa [Gradino 8 1600 kPa [Gradinc @ BO0 kPa
dt dH
min mm
T30 Dm0l 3781
3 J05| 0081 3740
. 242 0.130| 3.740
0.201 3258 0201 3745
0.221 3287 0.321 3.743
0.516 3313 0511 3.742
D.E1Z 2.350] 0811 3.741
1280 3208 1 287 3741
] | 3447 2 045 3.741
3251 3408 3240 3741
E 164 3540 5167 3.740
a.zm‘ 3570] 8213 3 740]
13.057 3601 13.057 3.740
20,756 3824 20,756 3.740
33002 3632 33.005 3.740
52 474 3648 52 475 3.740
53.430| 3608 83433 3740
122650 3.687 132 655 3.740
2111923' 3.007 210,820 3.740
335360 3.718] 335._305 3.738
EEE] 3728 H33.22a ENED
B47 533 3741 B47.B35 3.730
1348 055 3758 1348 055 3730
1447 gos) 1024 802 3773 2143 406] 3.738
22029.514] 3.7348

ﬁuﬂjﬁiﬁ“ﬁmﬂn
2BM052018

DT fpino# mpreas docisls el S . drrarmamians fd. & ded 400 CERE
oy nrevaiia oo sl b 10-79 - Coeeng e - S0 g 1 P Fatbor & gl
el + TR ER SN - Fax « 1S G150 1% o it S BEA o I Che. MSER IO RT.C

¥ b o sl rbresirurnes o del Teemo b

gl -k griind  BPL ey | roprs sa il g e i
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PROVA DI CONSOLIDAZIONE AD REMEMNTO DI CARICD
(Eseguita secondo la Moma A5TM D 2435)
Rapporio di Prova
Cliente F.Ii Carminati SpA Mumero Campione 1
Mumer Sondaggic PZ1 Profondits prefievo (m) 5.00-570
Accettarione o018 Data inizio prova D8/05/2019
Mumero di Certificato 2222018 Diata fine prova 23/052018

Cedimenti in funzione del tempo

Gradino 10 400 kPa [Gradino 11 200 kPa [Gradino 12 100 kPa
at dH
min mm
0.050] 3610
0081 3618
0.130] 3614
. 0.201 3610
0.320 . 0.320] 3.608
0.510 3 0064 m510] 3.606
D.E11 3.658] 0.810 3,603
1287 ) 1 .zs?l 3601
2048 3640 2 048] 3.504|
3240 3642 3248]  3508]
E 167 3 640 5187 3500
1] NETC CHIL] T
13.055 3634 13 054 3.680
20158 EER 90757 3578
33.002 3.632] 33.001 3.574]
52 474 RN 52 476 3667
E3433| 3629 83431 3 562
122 654 3627 132 650 3 558
210.524 3.627 210.024 3.554
335 365 3827 335367 3.561)
53 730 3827 533231 3540
047 832 3827 B47 B33 3548
; 1348 053] 38268 1348 D52 3.542]
1473 141 3 B0 1448 05E] 3B05 1557 223 3541

Doftssa Stalanga Approwalo  Prof. Carnignani " .;,u-.-“
2052018 Daia HO52010 h
DT fpino# mpreas docisls el -|;|- T - drrarisamians fd. & ded S0 RS
oy nrevaiia oo sl b 10-79 - Coeeng e - S0 o Fatbor & gl

el + TR ER SN - Fax « 1S G150 1% it S BEA o I Che. MSER IO RT.C
Wb - wnbes e gruin i WL ey | e sa oty s g rpd i oy b i B iiers dabm inbreerummoes o del Tremorh
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PROVA DI CONSOLIDAZIONE EDOME TR INCREMENTO DI CARICD
(Eseguita secondo ia Moma A5TM D 2435)
Rapporio di Prova
Cliente F.Ii Carminati Sp& Numeso Camplone 1
Mumero Sondaggio PZ1 Profondita prelievo jm) 5.00-5 70
Verbale Accettazione 019 Data inizio prova 0a/ms201e
Mumero di Certificato 2222019 Diata fine prova ZRAS2018
Cedimenti in funzione del tempo
[Gradino 13 50 kPa [Gradino 14 Gradino 15 |125 kPa
aH dt at aH
mim min_ min_ I
3535 0.054 3.350]
3 534 0.081 3.350]
3.533 0.130] 3,349
3. 0.205 3.3-19:'
3.531 0.320 3.348]
3.530 g.ﬁml 3340
3.528] 0.810] 3.348
3524 1.286] 3347
3510 2.5 3.348]
3515 3052 3344
3 500 5.168 3,343
3 503] 8211 2240
3.500| 13.I]ﬁ?| 3.337]
3407 20.757 3335
402 33.002 3.333
3 456 52 475 3331
3480 B3434 3.329]
3475 132658 3.320]
! 3 462 210.824 3.330
: | 3 485 335.368 3.325'
533,231 3461 523 2240] 3.305]
H?.Bgﬁl 3 455 E-I?.EE._E-I 3321
1345.053] 3448 1348 057 3315
1587.814] 3447 1467 014 32,315

Controllato Dott.ssa Sfalanga
Data 0ip

DT fpino# mpreas docisls el =~ . [T N e S s LA
oy nrevaiia oo sl b 10-79 - Coeeng e - S0 o Faitord & a 'l
el + TR ER SN - Fax « 1S G150 1% it S BEA o I Che. MSER IO RT.C
gl -k griind  BPL ey | roprs sa il g e i oy b i itk dalm inhesromes o del Tremaorh
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CONSULENZA DI LABORATORIO

CET Spinafl Impres Soclals e, ; - i - dutocammigrvy N, 253 fel X300
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m @E';EHA .i‘i’
“imﬂgﬂ

12.5 320 0556

1 .

2 25 397 0544 162 472602 | 2BEE-10
3 50 538 0522 160 | B20E02 | 338E-10
4 104 593 0.498 3118 | 89.20E02 BIE-10
3 204) 9 04 0462 4.73 A5E0 2 BOE-11)
[ A 1141 0424 i} A4 2 OCSy 2AZC-10
T 8040 14.27 0378 ol | 177ED | 1.24E-10
g 1600 17.23 0.331 2608 | 204E01 | B13EN
3 800 AR D332

10 a0 17.0 0.334

11 200 16.7 0.339

12 104 16.34 0.345

13 50 15.90 0.353

14 25 15.46 0.358

18 125 1528 0.352

F = %
COT M frrmre Socinm s & "3 Aprimmsmne . 100 i T
spiiE mrerw e - vin Broreies 1094 Cewighs - SN0TT L) et Lw®
Tin®+ 7L [PHA, 40 ST B - Pam. <90 S0 91, ELA0S e dri ¥ 0P AL . SOV Core PEIRCRESAT.C
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CONSULENZA DI LABORATORIO
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CONSULENZA [ LABORATORIO

a.:00
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jo0y fb——ut0———— L1 1 1

12,00 - fdgd oot

Deformazione verticale

14,00 -
146,00 {
.00 -
20,00 - - v - - — -
1 10 100 1000 20000
Pressione verticale efficace (kfFa)
C5T Spinadl mp s Sctals 12k, - ";" dasiearmiln N, 153 1l BT 00
L '
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E
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Prassione verticale efficace (kPa)
iy, .

C5T Jprnafl |op ey Socialy et E‘g ;" Aurscgrariany K, 253 viel KT 000
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CONSULENZA DI LABORATORIO

g

Madulo edometrics |MHIF")
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Pressione vertieals efficacs [kKPa)
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CYCLIC TORSIOMAL SHEAR TEST
Commltbente F.lll Carminat] Spa Sondagple Pl
Cantiere Cava Borgamases Campions 1
Verbale di Accettazions g1 Profondita {m) 5,00-5, 10
Lamplone  indisturbato Nome file 18CT5054
Sondizonl iniiall
Dlametro [+] S0 fmmj
Alezra H 100 Jimm)
Contenuts d'sogua da trimming W 23,49 fin)
Grado di saturazions 5r oo {3
Poso wmida iniziake Pl 397,23 il
Pesa di volume raturale iniziale B 19,66 liknim
Spndipioni finall
Petn urnido finale PL, 345,92 fal
Peso secxo finale PE; 37030 .!'_g,l
Liraiterippions fisics 08 malerisls
Ghisla 0,2 )
Granulometria nsone o 'le"l
Limo 63,6 | f)
frgills 30,0 %)
Peso specifico del grani L] 289 il
Lirnitd o Limlte Lgulda L 0.8 %)
Atterbarg Limite Plastico LP 17,6 %)
indica di Plasticita ] i3z i-l
Eaturaricns
Prussione di cella finale PC 300 |ikra)
Back Pressure finale BE 290 fkPaj
CoeHicente di Skempton finabe B 0,98 I
Longolidariong
Pressione di calla PC 390 Jkray
Bock Presure ar 2an fkia)
Pressione di consofidazions a' it fkPa)
Hatg:
Tested Dotk Dl Pumpa Cheched Dottssa Slalanga Approved Prof Carmignani
Date 14053018 Oeais /053018 Kum. Cert, 772018
LET Spinmi? i pres Socble oL =Em - Mutssirrncierys b, J 50 el 30000 B0
e npraiien | vid Mroieles 10-38 - Cwwsgie - BI0ET A -:.... e Sartinrl & uE
T w0 S-S LR - Fas, o0 6 [P Bl LS A dre. B4 DA n TGN Cre. TRIESGLDET.C

g pringicgie v PPC s gtape el e ps Fegainaile P LT Finivenrn daila =# ]
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CYCLIC TORSIOMAL SHEAR TEST
Saturarions
Pressione Back Acgua B
Step di cellla Pressune Prossione del Pord [KPu) assorbita | Skeempten
{kPa) {kPa) inlziate finale {em®) b
1 100 3[c] 18 ] - 0,95
2 100 a0 - a1 037 -
3 150 90 [C] 21 140 : 0,38
q 150 140 - 141 0,03 -
5 200 140 [c] 140 184 - 0ag
[ 200 190 - 190 0,00 .
7 250 190 [C] 10 239 - 0,98
a 250 240 - 239 0,00 -
] 300 240 [C] 239 188 . 0,28
i0 300 290 - 291 0,00
Consalidazione
Presslons Back 3 Grade di Acgun
Pressi ded Pori
di calla Pressure g' [kPal WO Ixps) consolidaz.| expulis
{kPa] (ka) intrlaie finale [%) [em®)
350 220 10G 187 92 98 6,95
Hote:
Tested Dolt, O Pumpo Cheeckond  Datt asa Slalanga Approwed Prof. Carmignan
Dato 1051005 Diate 23/0%f2m18 Num. Cert. 23002015

LGET Spinnil mpres Soc ble na L
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