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1.1 Premessa

La presente relazione ha lo scopo di fornire un inquadramento geologico, geomorfologico,
idrogeologico e geotecnico dell’area interessata dal progetto della tangenziale di
Novellara. In particolare, oltre a quanto gia presente nella relazione tecnica allegata al
progetto preliminare, si fornisce in questa sede un approfondimento specifico fornendo, in
alcuni punti ritenuti pit nevralgici, i parametri geotecnici di riferimento per la scelta ed il
dimensionamento delle fondazioni. Inoltre si indica la classe sismica di appartenenza dei
Comuni di Novellara e Campagnola secondo le normative nazionali e regionali vigenti ¢
secondo quelle ultimamente proposte ma ad oggi non ancora recepite.

11 tracciato di lunghezza di circa 6 Km ha un andamento regolare ed ¢ suddivisibile in due
assi ortogonali principali con pendenze ridotte e curve ad ampio raggio. 11 piano stradale si
sviluppera su di un rilevato di altezza media di circa 1,30 m dal p.c.

Per questa relazione i principali riferimenti bibliografici sono costituiti dalla Carta
Geologica d’Italia in scala 1:100.000, dalla Carta Geologica di Pianura della Regione
Emilia Romagna a scala 1:250.000, dalla Carta del Rischio Geoambientale della Regione
Emilia Romagna a scala 1:250.000, da pubblicazioni tecnico-scientifiche a carattere
generale e locale e da dati non pubblicati.

La tangenziale si sviluppera prevalentemente nel comune di Novellara mentre solo il suo
primo tratto est-ovest ricadra nel comune di Campagnola.



1.2 Inquadramento topografico e geomorfologico
L’area appartiene alla fascia della media pianura padana in provincia di Reggio Emilia.

1l tracciato proposto ricade nei settori settentrionale dell’elemento 183131 Novellara, nella
sona meridionale dell’elemento 183092 Barchessina, nella zona sud orientale
dell’elemento 183093 San Bernardino e solo marginalmente nell’elemento 183134 Villa
Baschi delle carte CTR 1:5.000 della regione Emilia Romagna.

1 territorio interessato ¢ morfologicamente pianeggiante movimentato in direzione ovest-
est da modeste ondulazioni ad ampio raggio con pendenze orientate in senso sud ovest-
nord est e sud-nord oscillanti tra 0.5-1.0 % nelle zone di valle e 2.0-3.0% nelle fasce di
paleoalveo con una quota media di 21 m s.L.m.

1l valore massimo altimetrico & di 23 m s.l.m. quello minimo ¢ di 19.80 m s.1.m.

1l territorio attraversato risulta abbastanza omogeneo dal punto di vista paesaggistico a forte
vocazione agricola caratterizzato sia da centri urbani che da strutture rurali con le rispettive
pertinenze ed infrastrutture agricole. Comunque gran parte della sviluppo viario ¢ previsto
in zone agricole e talvolta si avvicina agli abitati urbani.
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1.3 Caratteri climatici

11 territorio interessato dal progetto fa parte della bassa reggiana ed ¢ caratterizzato da un
clima di tipo continentale con estati calde ed afose ed inverni freddi ed umidi, venti
dominanti occidentali ed un regime termico di tipo temperato subcontinetale.

Le temperature assumono i valori massimi in estate tra luglio ed agosto con medie
oscillanti tra i 24 °C ed i 25°C; d’inverno si registrano i minimi termici che da dicembre a
gennaio oscillano tra i 2.3°C ed i 2.4°C.

Le piogge, tipiche di un regime pluviometrico sub litoranco appenninico, sono ben
distribuite nell’arco dell’anno ed assumono i valori di massima nel periodo autunnale con i
picchi piu elevati in novembre e secondariamente nel periodo primaverile tra aprile e
maggio. I valori minimi, invece, si registrano nel periodo estivo ad agosto ¢ durante
’inverno tra gennaio e febbraio.

E’ da segnalare inoltre che i comuni interessati dal progetto, come molti altri nel
comprensorio reggiano, sono soggetti a fenomeni tempolareschi e grandigeni anche di
forte intensita nel periodo estivo a causa della formazione di forti correnti ascensionali
favorite dal forte irraggiamento prodotto dalle superfici terrestri scoperte o povere di
vegetazione. Tali fenomeni in concomitanza con il riempimento dei canali irrigui necessari
a far fronte ai bassi valori medi annuali di piovositd comportano in alcune zone un rischio
elevato d'esondabilita.

La caratteristica morfologia a bacino chiuso, la presenza a sud della catena appenninica
che porta a smorzare in parte i venti occidentali ed il sempre crescente inquinamento
atmosferico provocano la formazione delle nebbie tipico fenomeno anche delle zone
novellaresi. Queste ultime si concentrano da ottobre a febbraio in concomitanza con
giornate di alta pressione ed elevata umidita atmosferica.

1.4 Inquadramento tettonico, geologico e geomorfologico

T comuni di Novellara e Campagnola sono situati nel bacino subsidente pliocenico della
Pianura Padana. Si tratta di una vasta e profonda depressione a stile compressivo, dove le
basi plioceniche si ritrovano tra i —200 ¢ 400 m dal piano campagna e lo spessore medio

delle formazioni quaternarie corrisponde a circa 1 Km.

E’ possibile suddividere tali formazioni in due unita principali:



o la prima, inferiore, costituita da formazioni plioceniche-pleistoceniche di ambiente
sedimentario marino

o la seconda, superiore, olocenica costituita dalle alluvioni dei fiumi alpini ed
appenninici e dal fiume Po.

1 tutto costituisce un’ampia sinclinale con numerose pieghe e dislocazioni tettoniche a
prevalente direttrici appenniniche in loco caratterizzate dall’anticlinale formante la
subregione delle Pieghe Ferraresi.

In particolare il territorio interessato ¢ ubicato sul fianco Nord della dorsale ferrarese causa
della recente attivita neotettonica dimostrata tra 1’altro dalle migrazioni verso ovest dei
fiumi appenninici e verso nord del fiume Po.
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Fig, 2- STRALCIO DELLA CARTA GEOLOGICA DI PIANURA DELLA REGIONE EMILIA
ROMAGNA 1:250.000

Secondo quanto indicato dalla carta geologica di pianura della Regione Emilia Romagna a
piccola scala in generale nell’area interessata dal progetto previsto affiorano tipiche
litologie di piana alluvionale.



Prevalentemente sabbie medie e fini fino a limi argillosi in corrispondenza di depositi di
canale e argine prossimale come nel dosso principale interessante gran parte del cenfro
abitato (5), limi sabbiosi, sabbie fini e finissime ed argille limose in corrispondenza degli
argini distali (6) ¢ da argille limose, argille e limi argillosi laminati con locali
concentrazioni di materiali organici parzialmente decomposti nelle aree interfluviali (9).

In particolare, secondo quanto rilevato grazie alla campagna geognostica effettuata e
meglio descritta nel paragrafo 1.6, in corrispondenza del tracciato affiorano
prevalentemente dei terreni argillosi e limo-argillosi che, solo nei pressi del centro abitato
di Novellara, diventano piu limosi (paleoalveo).

Tipici del comune di Novellara sono alcuni dossi topografici in corrispondenza di
paleoalvei; basti citare quello che subparallelamente al SP5 si estende congiungendosi con
un altro antico tracciato fluviale estinto che da Novellara va verso Borgazzo dirigendosi
verso Rio Saliceto e Carpi e quello in coincidenza della strada Argine Vecchio a destra
dell’attuale Crostolo che devia in direzione WSW-ENE proseguendo parallelamente alla
SP81.

1 paleoalvei ad orientazione SW-NE sono attribuibili al Crostolo che fino al XII sec
passava ad est di RE proseguendo verso NE deviando verso E assumendo un andamento
WSW-ENE ¢ che raccogliendo le acque del Secchia confluiva nel Po nei pressi di
Bondeno di Ferrara.

Dal punto di vista sismico la zona studiata, posta al fianco della dorsale ferrarese in una
zona caratterizzata da faglie inverse, ha fatto registrare nel periodo 1000-1975 intensita
media secondo la scala M.C.S. (Catalogo dei terremoti della Regione Emilia Romagna).
Secondo i decreti attualmente in vigore ambedue i comuni rientrano fra quelli di 4°
categoria. Si fa presente pero che, secondo le piu attuali proposte di normative sismiche a
livello nazionale e regionale i Comuni di Novellara ¢ Campagnola sono stati inseriti tra
quelli di classe 3 [9, 10, 12]. Tali nuove classificazioni perd non sono entrate ancora in
vigore.

1.5 INQUADRAMENTO IDROGEOLOGICO

[ area oggetto del presente studio appartiene al grande bacino padano che costituisce un
grande serbatoio naturale le cui alimentazioni sono varie dipendenti dall’infiltrazione
superficiale delle acque meteoriche, dai flussi di subalveo dei fiumi all’ingresso della
pianura e dagli scambi con il sistema idrografico.



Si puo parlare di acquifero multistrato le cui acque dolci sono presenti prevalentemente nei
depositi alluvionali del Quaternario aventi uno spessore medio di 350 m crescente da sud a
nord. Tali depositi sono costituiti dalle alluvioni dei corsi d’acqua appenninici nella zona
meridionale e centrale della pianura (ALTA ¢ MEDIA PIANURA) e da quelli del Po nella
zona settentrionale (BASSA PIANURA).

Al di sotto dei terreni alluvionali si hanno dei sedimenti di origine marina considerati la
base per la circolazione delle acque visto che al tetto sono generalmente impermeabili.
Dagli studi condotti per la ricerca degli idrocarburi (prospezioni geofisiche e perforazioni),
tali depositi sono caratterizzati da numerose strutture tettoniche (pieghe e faglie) talora
risalenti fino alla superficie causa di dislocazioni della copertura sedimentaria.

Riassumendo in modo schematico la serie idrogeologica regionale dal basso verso 1’alto
ritrovano:

Miocene: sedimenti di ambiente marino in prevalenza marnosi-siltosi con sottili
intercalazioni arenacee o gessose-carbonatiche di origine marina

Pliocene: nella parte inferiore spessori variabili dai 100 ai 1000 m costituiti da una
prevalenza di sabbie ed argille con intercalazioni marnoso-sabbiose seguitl
superiormente da orizzonti argillosi

Pleistocene: terreni appartenenti al quaternario marino con spessori potenti fino a 700 m
costituiti da alternanze sabbioso-argillose ed argilloso-sabbiose

Olocene: alternanze di orizzonti sabbiosi intercalati da terreni di ambiente continentale
prevalentemente argillosi il cui spessore oscilla tra i 100 ed i 400 m.

I terreni alluvionali della media pianura sono costituiti dai depositi piu fini limo-argillosi
dei corsi d’acqua appenninici talvolta caratterizzati da sottili intercalazioni sabbiose, sede
di modeste falde idriche alimentate da quelle delle conoidi dei torrenti appenninici di cui
costituiscono la prosecuzione verso nord. Data la natura prevalentemente impermeabile di
tali depositi i fenomeni di infiltrazione diretta nel terreno sono trascurabili.

Da studi precedentemente svolti ¢ pubblicati da vari enti pubblici e privati ¢ possibile
individuare nell’area in esame due acquiferi principali.

1l primo fino a circa 20 m costituito da un complesso essenzialmente impermeabile
argilloso-limoso con la presenza talvolta di intercalazioni sabbiose dalla permeabilita e
spessore variabili. Il deflusso idrico registra delle variazioni verticali corrispondenti alla



presenza di alti e bassi strutturali corrispondenti a variazioni altimetriche della base
dell’acquifero di fondo.

1l secondo fino a circa 150 m dal p.c. presenta delle caratteristiche di deflusso tali da
ipotizzare un’alimentazione tipica degli acquiferi ricaricati dal Po.

Nello specifico secondo quanto emerso dalla campagna geognostica effettuata nell’area
interessata dal progetto della tangenziale, i primi 10 m di sottosuolo “acquifero
superficiale” sono costituiti da alternanze lentiformi di materiali fini quali: argille talvolta
organiche e limi argillosi talvolta sabbiosi frutto delle deposizioni dei fiumi appenninici.

Si tratta percid di complessi essenzialmente impermeabili costituiti da sequenze argilloso-
limose con intercalazioni limo-sabbiose dalla permeabilita e dagli spessori variabili,
Generalmente bassi i valori di trasmissivita a dimostrazione di un bassa velocita di ricarica
dell’acquifero.

La falda freatica & superficiale con direzione di moto verso nord e per le sue caratteristiche
intrinseche & alimentata prevalentemente dalle precipitazioni meteoriche /o perdite di cavi
o canali.

Data la vocazione prevalentemente agricola-rurale del territorio attraversato numerosi sono
i canali irrigui o di scolo presenti nell’area ed in particolare: il Cavo Linarola, il Dugale
Giardino, il Dugale Reatino, il Dugale della Vittoria, la Fossa Mana, il Dugale Olmo, il
Canale della Minara e il Dugale Frassanella, il Canale Novellara, il Condotto Sbarra, il
Condotto Boschi.

Per quanto riguarda eventuali vincoli presenti negli strumenti urbanistici provinciali ed
adottati dai comuni attraversati dal progetto descritto, si fa presente che solo la parte
orientale iniziale del tracciato ¢ posta in una zona interessata da rischio idraulico [6]. In
corrispondenza invece del dosso di paleoalveo del centro urbano di Novellara la sua natura
litologica limosa e limo-sabbiosa (vedi paragrafo successivo) ne fa una zona sensibile dal
punto di vista della permeabilita e di conseguenza della sua vulnerabilita. Il suo perimetro
& perd diversamente indicato negli strumenti urbanistici.

Ulteriori approfondimenti geologici-geomorfologici ed idrogeologici si rimandano ad una
successiva fase esecutiva nei punti ritenuti pidt nevralgici per poter meglio definire
Pestensione areale del dosso urbano interessato dal tracciato della tangenziale e per
caratterizzare con una campagna piezometrica puntuale I’escursione del livello freatico nei
punti progettuali di sicura interazione con la falda (vedi scatolare del sottopasso di Via
Vespucci).



1.6 INQUADRAMENTO GEOTECNICO

Per la caratterizzazione geotecnica dei terreni interessati dal progetto in esame sono state
eseguite, prima del progetto preliminare ¢ cio¢ nel 2002, 27 prove penetrometriche statiche
(CPT) con penetrometro tipo GOUDA da 30 t con anello allargatore e punta meccanica
tipo Begemann. A queste prove sono state aggiunte nel novembre 2004 altre 2 CPT per
poter fornire dati puntuali anche in corrispondenza di un’area non indagata puntualmente
nella prima campagna geognostica ma divenuta nevralgica per le soluzioni progettuali
previste (ponte sul canale Cartoccio).

Le prove eseguite dal Laboratorio Geotecnico Unieco Terre, dalla numero 5 alla numero
33 posizionate lungo I’intero tracciato proposto dal progetto, sono state integrate con altre
4 prove CPT (prove n.ri 1, 2, 3 e 4) effettuate nella parte orientale del tracciato eseguite nel
luglio del 2002 dalla Studio Geologico Centrogeo di Correggio (RE). In quest’ultimo caso
¢ stato utilizzato un penetrometro statico tipo olandese Gouda da 15 t con anello
allargatore e punta meccanica tipo Begemann.

L’ ubicazione delle prove effettuate ¢ riportata nell’allegato 1.

La maggior parte delle prove sono state eseguite fino ad una profondita dai 6 ai 15 m dal
piano campagna, ad esclusione delle prove n.ri 14, 15, e 17 spinte fino a 30 m dal piano
campagna e delle prove n. 32 e 33 spinte fino a 20 m dal p.c.

Nell’allegato n. 2 sono forniti:

i dati di campagna

i diagrammi delle prove penetrometriche statiche
le valutazioni litologiche

i parametri geotecnici

le legende

Si fa presente che, data la lenta risalita della falda, il dato rilevato in campagna durante le
prove effettuate non & stato indicato perché non ritenuto rappresentativo della situazione

reale.
In questa prima fase d’indagini comunque ¢ possibile rifarsi ad un valore medio rilevato

nella zona oggetto del presente studio pari a circa —2.0 m dal p.c.

Considerando il tracciato proposto da est verso ovest ¢ possibile schematizzare la
stratigrafia nel seguente modo:



dalla prova 28 alla prova 26: prevalenza nei primi 10 m di terreni argillosi con talvolta
intercalazioni di argille piu organiche; nella prova n. 27 compare una lente sabbiosa di
circa 1,5 m di spessore a circa 9 m di profondita; nella prova 26 compaiono delle lenti
limose

dalla prova 25 alla prova 21: prevalenza nei primi 6 m di profondita di terreni da argillosi
molto limosi a limoso-sabbiosi; al di sotto si pud ipotizzare, visto le stratigrafie limitrofe,
la presenza di terreni argillosi con intercalazioni organiche

dalla prova 20 alla prova 16: per i primi 3 metri presenza di terreni argillosi con
numerose intercalazioni di terreni argillosi piu organici talvolta di discreto spessore (da
1.20 a 1.60 m rilevati nelle prove n. 30 ¢ 19). Al di sotto dei primi 3 m prevalenza di
argille con sottili intercalazioni organiche

dalla prova 10 alla prova 11: presenza quasi esclusiva di argille organiche talvolta
intercalate da sottili lenti argillose o limose (vedi prova n. 9) nei primi 3 m di profondita.
Al di sotto prevalenza di argille con intercalazioni argillose piu organiche talvolta anche di
discreto spessore (vedi prove n. 12 ed 11). Trai 10,5e 112 m di profondita sono presenti
limi sabbiosi e sabbie di discreto spessore al di sotto dei quali ricompaiono le argille

dalla prova 30 alla prova 33: si nota in generale una diminuzione delle lenti argillose piu
organiche con un aumento di argille limose a parte la prova 33 dove ricompaiono un certo
numero di intercalazioni organiche. In particolare dalla prova 17 alla prova 14 e dalla 32
alla 33 vedi schema dettagliato sottostante; dalla prova 13 alla prova 5: prevalenza di
argille con intercalazioni pil organiche e rare intercalazioni limose di modesto spessore.

Per poter fornire dati puntuali in corrispondenza dei manufatti principali previsti nel
progetto definitivo si riporta di seguito una descrizione dettagliata della stratigrafia e dei
parametri geotecnici rilevati in corrispondenza di tali opere:

» viadotto sulla ferrovia e sulla S.P. 42 (CPT 17-15-14)

» ponte ad una campata sul Canale Cartoccio (CPT 32 ¢ 33)
» sottopasso di Via Reatina (CPT 24) e sottopasso di Via Vespucci (CPT 4)

o =



VIADOTTO SULLA FERROVIA IE SULLA SP 42

CPT N. 17
Profondita DESCRIZONE LITOLOGICA Rp Yn Cu o
(m dal p.c.) (Kg/cmz) (g/cm3) (kg/cmz) )
Argille molto consistenti sotto il primo metro di
2.0-3.4 Da argille consistenti ad argille organiche 13.3 1.93 0.61
Argille molto consistenti con lenti di argille
3.4-9.0 organiche 19.5 1.95 0.78
9.0-11.0 Argille molto consistenti 28.3 1.96 0.99
11.0-11.6 Argille organiche 13 1.93 0.60
Alternanze organiche passanti ad argille da
11.6-14.0 consistenti a molto consistenti 16.5 1.96 0.70
14.0-14.8 Argille organiche 11 1.91 0.54
Dopo i primi 40 cm di argille limo-sabbiose
14.8-21.0 potente strato di sabbia mediamente addensata 59 1.93 31.0
Da sabbie ¢ limi ad argille limo-sabbiose fino ad
21.0-22.8 argille consistenti 18.3 1.94 0.73
Argille organiche con una lente di argilla
22.8-23.4 coiststate 11 1.91 0.54
23 424 8 ﬁllltﬁemanzc di argille sabbiose-limose con sabbic ¢ 21 1.91 077 (28.0)
24.8-26.0 Sabbie mediamente addensate 72.2 1.97 32.0
26.0-28.2 Argille molto consistenti 23.5 1.94 0.88
28.2-29.0 Argille consistenti 14.5 1.95 0.65
Argille da molto consistenti a consistenti con una
29.0-35.0 lente di argilla limo-sabbiosa 198 1.95 0.79
CPT N. 15
Profondita DESCRIZONE LITOLOGICA Rp Ya Cu )
(m dal p.c.) (Kg/em?) (g/cm’®) (kg/em?®)|  (©)
Argille organiche seguite da argille sabbiose ¢
0.0-1.4 limose ed argille consistenti 26.3 1.85 0.87
1.4-2.6 Argille da molto consistenti a consistenti 14.5 1.90 0.65
Argille molto consistenti con rare intercalazioni
2.69.6 di argille consistenti 22 1.95 0.84
Argille sabbioso-limose con qualche lente di
9.6-11.2 argilla molto consistente 34 1.98 1.14
11.2-12.0 Da argilla organica ad argilla molto consistente 16.3 1.94 0.70
Da argilla molto consistente ad argilla
12.0-13.8 limt-sibblosa 269 1.96 0.94
Per i primi 4 m argilla consistente con lenti di
13.8-20.0 argilla limo-sabbiosa prevalente al di sotto 15.1 1.93 0.65
dei —18.0 m dal p.c.
20.0-22.8 Argilla consistente 14.4 1.94 0.64
Graduale passaggio da sabbic limo-argillose
22.8-254 ad un banco di sabbia mediamente addensata 47.1 1.92 L.07 (31.0)
Per i primi 3 m prevalenza di argilla molto
25.4-29.0 consistente con al di sotto lenti di argille 21.2 1.95 0.79 (28.0)
limo-sabbiose o sabbie mediamente addensate
Prevalenza di argille consistenti con lenti di
29.0-32.0 argille molto consistenti ed argille limo-sabbiose 17.5 1.94 0.68
32.0-324 Limo sabbioso 34.5 1.89 30.0
Argilla molto consistente passante a fondo prova
32.4-35.0 ad una argilla limo-sabbiosa 24.1 1.95 0.89




CPT N. 14

Profondita DESCRIZONE LITOLOGICA Rp Yn Cu )
(m dal p.c.) (Kg/em®) (g/em®)| (kg/lem®) | (9)
Da argilla organica ad argille consistenti a sabbie
0.0-1.6 o Tl 29.9 1.85 0.98
1.6-2.8 Argille organiche con lenti di argille consistenti | 16.5 1.90 0.71
2.8-9.8 Argille molto consistenti 21.2 1.95 0.83
Argille molto consistenti con una lente di argilla
9.8-11.6 Hipisi-sibbiosa 31 1.97 1.06
11.6-12.0 Argilla organica 13.5 1.94 0.62
12.0-14.0 Argille da molto consistenti a consistenti 21.5 1.96 0.83
Argilla consistente con intercalazioni di argille
organiche ed argille limo-sabbiose. A —19.0 m
14.0-20.0 presenza di un sottile strato di sabbia mediamente 15.6 1.93 0.65
addensata
20.0-22.8 Argille consistenti con lenti di argille organiche | 12.2 1.92 0.57
22.8-25.4 Sabbia mediamente addensata 60 1.93 36.0
Argille molto consistenti con rare intercalazioni
25.4-274 di argillc organiche 19.6 1.96 0.79
Da sabbia limo-argillosa a sabbia di media
27.4-28.4 consistanza 46.6 1.92 30.0
28.4-31.8 Argilla da consistente a molto consistente 18.8 1.95 0.76
31.8-32.4 Sabbia 60.7 1.93 32.0
32.4-35.0 Argilla molto consistente 27.4 1.95 0.96
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PONTE SUL CANALE CARTOCCIO

CPT N. 32
Profondita DESCRIZONE LITOLOGICA Rp Yn Cu b
(m dal p.c.) (Kg/em?) (g/em’®)| (kg/em®)| (%)
0.0-2.0 Argilla organica 12.4 1.85 0.58
Argilla molto consistente con intercalazioni di
2.0-3.6 argilla organica 15 1.94 0.67
3.6-7.0 Argilla molto consistente 25.1 1.94 0.91
Argilla consistente con una lente di argilla
7.0-8.0 e sabibiosa 143 1.94 0.64
Argilla molto consistente con una lente di argilla
8.0-10.0 fiineaabiineg 21.4 1.95 0.83
Alternanze di argille limo-sabbiose con argille
10.0-11.2 corigistenti 16.2 1.96 0.70
Alternanze di argille limo-sabbiose con argille
11.2-12.8 molto consistenti 33.7 1.96 1.09
Sabbia limo-argillosa molto addensata intorno a
12.8-14.2 -14.0 m dal p.c. 11.7 1.98 32.0
Da argilla limo-sabbiosa ad argilla molto
14.2-17.4 L 27.4 1.95 0.95
Alternanza di argille da consistenti a mediamente
17.4-18.8 consistenti con lenti di natura organica 112 1.90 0.53
Alternanza di argille da molto consistenti a
18.80-20.0 o — 19 1.96 0.78
CPT N. 33
Profondita DESCRIZONE LITOLOGICA Rp Yn Cu o
(m dal p.c.) (Kg/cmz) (g/em’) (kglcmz) ©)
0.0-1.0 Argille organiche 11 1.85 0.52
Argille da consistenti a molto consistenti con
1.0-2.0 intercalazioni di argille organiche 17.6 1.85 0.74
Argille da consistenti a molto consistenti con
2.0-3.0 intercalazioni di argille organiche 15.2 1.95 0.67
3.0-4.0 Argille molto consistenti 20.2 1.94 0.80
4.0-6.2 Argille molto consistenti 26.4 1.95 0.93
Argille molto consistenti con intercalazioni
6.2-8.4 di argille organiche 173 1.97 0.73
Argille molto consistenti talvolta di natura
8.4-11.0 Nie-ssbbioen 23.8 1.94 0.88
11.0-12.0 Argille da consistenti a molto consistenti 18 1.96 0.75
Argille molto consistenti con lenti di argille
12.0-13.4 Tino-sabbiose 30.3 1.96 1.03
13.4-13.8 Argille limo-sabbiose 66.5 202 [222 (33.0)
13.8-17.0 Argille molto consistenti 25.6 1.95 0.92
17.0-18.2 Argille consistenti talvolta organiche 12.2 1.92 0.57
18.2-20.0 Da argille consistenti ad argille organiche 16.4 1.96 0.71
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SOTTOPASSO DI VIA REATINA

CPT N. 24
Profondita DESCRIZONE LITOLOGICA Rp Vn Cu b
(m dal p.c.) (Kg/em?) (g/em®)| (kg/em?) | (°)
0.0-1.2 Da argille consistenti ad argille limo-sabbiose 13.2 1.85 0.61
Alternanza di argille da consistenti a mediamente
1.2-5.6 consistenti con lenti di sabbie limo-argilloseed | 11.5 1.88 0.51
argille limo-sabbiose
Alternanza di argille da molto consistenti a
5.6-9.8 sansletant 18.4 1.96 0.76
98-11.4 Argille da consistenti a molto consistenti 19.6 1.97 0.79
Da argille molto consistenti ad argille
11.4-13.4 liin-cabliese 28.4 1.96 0.99
13.4-15. Argille limo-sabbiose 20.0 1.96 0.80 (28.0)
SOTTOPASSO DI VIA VESPUCCI
CPT N. 4
Profondita DESCRIZONE LITOLOGICA Rp Yo Cu )
(m dal p.c.) (Kg/cm®) (g/em’) (kg/em®)|  (9)
Da argille limo-sabbiose ad argille molto
0.0-0.8 sttt 32.0 1.85 1.07
Da argille organiche ad argille consistenti ed
0.8-2.0 argille limo-sabbiose i 170 10.56
2.0-2.60 Da argille organiche ad argille consistenti 8.3 1.87 0.42
Argille consistenti con lenti di argille
2.6-4.8 tiarocablidpse 18.0 1.93 0.70
Argille limo-sabbiose ¢ sabbie limo-argillose
48-7.4 seguite da argille molto consistenti 23.8 1.93 0.88 (28.0)
7.4-8.8 Argille molto consistenti 19.7 1.96 0.79
8.8-10.0 Argille molto consistenti 23.3 1.94 0.87
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In concomitanza con la campagna geognostica del 2002 sono stati eseguiti anche 13
pozzetti esplorativi fino a circa 1 m di profondita dal p.c. lungo tutto il percorso, al fine di
prelevare un numero sufficiente di campioni per la qualificazione del materiale presente in
sito ¢ per la valutazione della sua reattivita con la calce a fini della eventuale
stabilizzazione del sottofondo stradale.

1 ubicazione dei pozzetti & stata inserita nella planimetria presente nell’allegato n. 1.

E’ ormai noto che la stabilizzazione delle terre con calce risulta essere un’ottima
alternativa alla realizzazione di bonifiche di sottofondi per rilevati oltre che per la
formazione dei rilevati stessi in quanto ’aggiunta di calce nelle terre limo-argillose
produce, con effetto immediato, una riduzione del contenuto d’acqua, un netto
miglioramento delle caratteristiche fisiche e meccaniche del materiale mentre, a lungo
termine , da luogo a reazioni chimiche che determinano significativi miglioramenti delle
proprieta meccaniche e di portanza del terreno trattato ¢ della sua stabilita all’acqua ed al
gelo.

Allo stadio attuale tutti i campioni analizzati hanno dimostrato una buona reattivita
miscelati con il 2.5% di calce (riferito al peso secco del materiale trattato). I risultati
completi di tali prove geotecniche saranno allegati all’eventuale progetto esecutivo.



1.7 CONCLUSIONI

La presente relazione ha lo scopo di fornire un inquadramento geologico, geomorfologico,
idrogeologico e geotecnico dell’area interessata dal progetto della tangenziale di
Novellara. In particolare si fornisce in questa sede, oltre che una descrizione di massima
delle stratigrafie riscontrate, anche un approfondimento geotecnico specifico in alcuni
punti nevralgici del tracciato progettato per la scelta ed il dimensionamento delle
fondazioni.

La tangenziale si sviluppera prevalentemente nel comune di Novellara mentre solo il suo
primo tratto est-ovest ricadra nel comune di Campagnola.

1l tracciato corre in aree di aperta campagna attraversando campi coltivati e canali di
irrigazione ed interessa solo per un tratto zone con insediamenti industriali ed abitativi.

In generale nell’area affiorano tipiche litologie di piana alluvionale. In particolare lungo il
tracciato previsto sono presenti prevalentemente dei terreni argillosi e limo-argillosi che,
solo nei pressi del centro abitato di Novellara, diventano piu limosi e percido pit
“yulnerabili”. In corrispondenza di tale centro abitato ¢ presente un dosso topografico
palealveo del Crostolo.

Dal punto di vista idrogeologico, tenuto conto di quanto emerso dalla campagna
geognostica effettuata, & possibile individuare nei primi 10 m di sottosuolo un “acquifero
supetficiale” costituito da alternanze lentiformi di materiali fini quali: argille talvolta
organiche e limi argillosi talvolta sabbiosi frutto delle deposizioni dei fiumi appenninici. Si
tratta percid di complessi essenzialmente impermeabili costituiti da sequenze argilloso-
limose con intercalazioni limo-sabbiose dalla permeabilita e dagli spessori variabili. In
questa prima fase d’indagini ¢ possibile indicare come valore medio della falda rilevato
circa —2.0 m dal p.c.

Ulteriori approfondimenti geologici-geomorfologici ed idrogeologici si rimandano ad una
successiva fase esecutiva nei punti ritenuti piv nevralgici.

Alla luce di tutti i risultati ottenuti dalla campagna geognostica effettuata, I’area interessata
dal presente progetto risulta avere una moderata variabilita sia laterale che verticale della

caratteristiche geotecniche rilevate.

Dati i buoni risultati oftenuti dal trattamento del terreno con la calce si consiglia di
effettuare tale stabilizzazione anche al fine di garantire un substrato il piu possibile
OIMOZENeo.

.



Dal punto di vista sismico secondo i decreti attualmente in vigore ambedue i comuni
rientrano fra quelli di 4° categoria. Si fa presente perd che, secondo le piu attuali proposte
di normative sismiche a livello nazionale e regionale i comuni di Novellara ¢ Campagnola
sono stati inseriti tra quelli di classe 3 [9, 10, 12]. Tali nuove classificazioni perd non sono
entrate ancora in vigore.

Inoltre, considerando la natura puntuale delle prove geotecniche eseguite nell’area, in fase
esecutiva dovra essere controllata e tempestivamente evidenziata la non rispondenza tra la
caratterizzazione geotecnica assunta e la situazione in loco.

rdine dei Geologi
ne Emilia Romagna
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ALLEGATO 1

(PLANIMETRIA UBICAZIONE PROVE
PENETROMETRICHE STATICHE E POZZETTI
ESPORATIVI)
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ALLEGATO 2

(PROVE PENETROMETRICHE)



JNIECO TERRE

.aboratorio Geotecnico
'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

LEGENDA VALORI DI RESISTENZA

Strumento utilizzato:
PENETROMETRO STATICO tipo:
Caratteristiche:
- punta conica meccanica @ 35.7 mm, angolo di apertura o= 60 ° -( area punta Ap = 10 cm?)
- manicotto laterale di attrito tipo 'Begemann’' (@ 35.7 mm - h 133 mm - sup. lat. Am. = 150 cm?)
- velocita di avanzamento costante V=2cm/sec (£05cm/sec)
- spinta max nominale dello strumento Smax variabile a seconda del tipo

- costante di trasformazione (lett.= Spinta) Ct = SPINTA (Kg) / LETTURA DI CAMPAGNA

I

fase 1 - resistenza alla punta Rp (Kg/cm?) (L.punta) Ct/10

fase 2 - resistenza laterale locale RL (Kg/cm?) = [(L. laterale) - (L. punta)] Ct/ 150

fase 3 - resistenza totale Rt (Kg) = (L.totale) Ct

Rp/RL = 'rapporto Begemann'
-L.punta = lettura di campagna durante I' infissione della sola punta (fase 1)
-L. laterale = lettura di campagna relativa allinfissione di punta e manicotto  (fase 2)
-L.totale = lettura di campagna relativa all'infissione delle aste esterne (fase 3)

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

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

CONVERSIONI

1 kN ( kiloNewton ) = 1000 N ~ 100 kg = 0,1 t - 1MN (megaNewton ) = 1000 kN = 1000000 N ~ 100 t
1 kPa ( kiloPascal ) = 1 kN/m? = 0,001 MN/m* = 0,001 MPa =~ 0,1 tm? = 0,01 kglcm?

1 MPa ( MegaPascal ) = 1 MN/m? = 1000 kN/m? = 1000 kPa ~ 100 t/m2= 10 kg/cm?

kg/lcm? =10 tm? = 100 kN/m? =100 kPa = 0,1 MN/m* =0,1 Mpa

1t=1000 kg~ 10 kN

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

.aboratorio Geotecnico
ia Fosdondo, 55 - 42015 Correggio (RE)

Rifer. 10-02

LEGENDA VALUTAZIONI LITOLOGICHE

Valutazioni in base al rapporto: F=(Rp/RL)

( Begemann 1965 - Raccomandazioni A.G.l. 1977 )

valide in via approssimata per terreni immersi in falda :

F=Rp/
F<
15<F &

RL NATURA LITOLOGICA PROPRIETA’
15 TORBE ED ARGILLE ORGANICHE COESIVE
30 LIMIED ARGILLE COESIVE

30<F<60 LIMI SABBIOSI E SABBIE LIMOSE GRANULARI

F>

Vengono inoltre riportate le valutazioni stratigrafiche fornite da Schmertmann (1978),

60 SABBIE E SABBIE CON GHIAIA GRANULARI

ricavabili in base ai valoridi Rpe di FR = (RL/Rp) % :

-AO = argilla organica e terreni misti

- Att = argilla (inorganica) molto tenera

-At = argilla (inorganica) tenera

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

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

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

-Sm = sabbia mediamente addensata

-3d = sabbia densa o cementata

-SC = sabbia con molti fossili, calcareniti

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

- 1/3 £ 1/2 di quello misurato , per depositi sabbiosi
- quello misurato ( inalterato ) , per depositi coesivi.

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

aboratorio Geotecnico
ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

LEGENDA PARAMETRI GEOTECNICI

SCELTE LITOLOGICHE ( validita orientativa )

Le scelte litologiche vengono effettuate in base al rapporto Rp/RL
( Begemann 1965 -Raccomandazioni A.G.l. 1977), prevedendo altresi la possibilita di casi dubbi :

Rp < 20

Rp = 20

Rp
Kglem?

20

kg/cm? : possibili terreni COESIVI anche se (Rp/RL)>30

kg/cm? : possibili terreni GRANULARI  anche se (Rp/RL) <30

NATURA LITOLOGICA

T
1 - COESIVA (TORBOSA) ALTA COMPRIMIBILITA'
2 - COESIVA IN GENERE
3 - GRANULARE
4 - COESIVA [ GRANULARE

" lza

g *———____.——
0 15 30 Rp/RL

PARAMETRI GEOTECNICI ( validita orientativa ) - simboli - correlazioni - bibliografia

‘Y' =

G'vo
Cu
OCR

mann

Eu

E’ =

Mo =

Dr =

1

Amax

peso dell’ unita di volume (efficace) del terreno [ correlazioni : Y - Rp - natura ]

( Terzaghi & Peck 1967 -Bowles 1982 )

tensione verticale geostatica (efficace) del terreno ( valutata in base ai valori di )

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

grado di sovra consolidazione (terreni coesivi ) [ correlazioni : OCR-Cu-0'vo]

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

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

modulo di deformazione drenato (terreni granulari) [ correlazioni : E'- Rp |

E’50 - E'25 corrispondono rispettivamente ad un grado di mobilitazione dello sforzo deviatorico
pari al 50-25% (coeff. di sicurezza F =2 - 4 rispettivamente )

(Schmertmann 1970 / 1978 - Jamiolkowski et al. 1983 )

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

densita relativa (terreni gran. N. C. - normalmente consolidati)

[ correlazioni : Dr - Rp - 6*vo] (Schmertmann 1976 )

angolo di attrito interno efficace (terreni granulari N.C. ) [ correl. @' - Dr - Rp - 6*vo]
(Schmertmann 1978 - Durgunoglu & Mitchell 1975 - Meyerhof 1956 / 1976)

@1s - (Schmertmann) sabbia fine uniforme @2s - sabbia media unif./ fine ben gradata
@3s - sabbia grossa unif./ media ben gradata ~ @4s - sabbia-ghiaia poco lim./ ghiaietto unif.
@dm - ( Durgunoglu & Mitchell ) sabbie N.C. @my - (Meyerhof) sabbie limose
accelerazione al suolo che pud causare liquefazione ( terreni granulari )

( g = acc.gravita)(Seed & Idriss 1971 - Sirio 1976 ) [ correlazioni : (Amax/g) - Dr]

Software by: Dr.D.Merlin - 0425/840820
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JNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 5
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-113
- committente ; UNIECO - data : 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
-localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina: 1
prf _LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m__ Kglcm? Kg/cm? Kg/cm? Kaglcm? - m_ Kglem? Kg/lcm? Kg/em? Kg/ecm? -
0,20 - e - 0,33 ——- 3,20 16,0 29,0 16,0 0,80 20,0
0,40 12,0 17,0 12,0 1,00 12,0 3,40 18,0 30,0 18,0 0,93 19,0
0,60 45,0 60,0 45,0 1,80 25,0 3,60 22,0 38,0 22,0 0,93 24,0
0,80 33,0 60,0 33,0 0,87 38,0 3,80 23,0 37,0 23,0 1,20 19,0
1,00 16,0 29,0 16,0 0,93 17,0 4,00 23,0 41,0 23,0 1,20 19,0
1,20 15,0 29,0 15,0 1,53 10,0 4,20 21,0 39,0 21,0 1,20 17,0
1,40 18,0 41,0 18,0 1,07 17,0 4,40 23,0 41,0 23,0 1,07 22,0
1,60 19,0 35,0 19,0 1,13 17,0 4,60 27,0 43,0 27,0 1,33 20,0
1,80 16,0 33,0 16,0 0,87 18,0 4,80 23,0 43,0 23,0 1.27 18,0
2,00 13,0 26,0 13,0 0,67 19,0 5,00 27,0 46,0 27,0 1,20 22,0
2,20 6,0 16,0 6,0 0,53 11,0 5,20 28,0 46,0 28,0 1,27 22,0
2,40 8,0 16,0 8,0 0,47 17,0 5,40 23,0 42,0 23,0 1,33 17,0
2,60 12,0 19,0 12,0 0,80 15,0 5,60 22,0 42,0 22,0 1,40 16,0
2,80 16,0 28,0 16,0 0,60 27,0 5,80 26,0 47,0 26,0 1,27 21,0
3,00 21,0 30,0 21,0 0,87 24,0 6,00 28,0 47,0 28,0 ——- —-en

- PENETROMETRO STATICO tipo da 30t - (senza anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Meriin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 5
DIAGRAMMA DI RESISTENZA 2 010496-113

- committente :  UNIECO -data: 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kg/cm?) RL (kg/cm?)
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Ll oy N 1 o
] —ﬁh"‘_:__—,‘ ] > L
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] e i & L
3.0 7 "~ i S r 3.0
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50 1 8 1 S I 5.0
: (/" ] } ;
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10.0 1 1 F 100
11.0 7 ] - 11.0
12.0: ] - 12.0
13.0: . - 13,0
14,0 ] 7 : 14,0
15.0 ] ] : 15,0
16,0 1 : 160
17,0 1 : 170
18.0 1 . - 180
19'0i : - 19,0
20.0 ] - - 20.0
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Software by: Dr.D.Merin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



UNIECO TERRE

_aboratorio Geotecnico

Jia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 5
VALUTAZIONI LITOLOGICHE 5.01040E113

- committente :  UNIECO - data : 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSS 8
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ot t mccSAsmd
m 00 1 30 60 120 200 00 t cL L 0,0
l—_______&::a iz Wiz Wiz L] "
1,0 g e ey el 40 . g 1,0
= | Wz s Wiz ° .
[ ]
2,0 2,0 . 2,0
'<:_/_. \tzn::h\\:;b :
iz Wiz iz, L]
3,0 s 3.0 : 3.0
? :
L ]
4,0 40 . 4,0
[ ]
[ ]
L ]
5,0 'Z. —— 50 *le 5,0
<‘ —_— )
— [ ]
[ ]
6,0 6,0 - 6,0
7,0 7.0 7,0
8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
110 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 1 |14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 200] | 20,0
oA

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

-aboratorio Geotecnico
/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 5
TABELLA PARAMETRI GEOTECNICI 2.010496-113

- committente :  UNIECO - data: 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
[T WATORAEGESMA T A ORA BRANULARETTTITTTIIL
Prof. Rp Rp/RlI Natura Y pvo Cu QCR Eus0 Eu25 Mo Dr pis @2s @3s @d4s edm emy Amaxg ES0 E25 Mo
m  kglem* (-) Litol. Um® kglem® kglem?  (-) ka/cm? kglem? % S O O S T S ) () ka/em® kg/em?®
0,20 - - 777 1,85 0,04 - - = -- - - - - - - - - -- - - e
0,40 12 12 2 1,85 007 05 80,8 97 146 45 - - - - - - - == -- - -~
0,60 45 25 4l 185 0,41 150 999 255 383 135 98 42 43 44 46 43 3 0,252 75 113 135
0,80 33 38  3un 185 0,15 - - - - - 81 39 41 43 44 41 29 0,192 55 83 99
1,00 16 17 2 185 0,19 070 3289 118 177 52 ) == - = - e = = - - -
i 15 10 21 185 022 067 248 113 170 50 - - - - - - - - - - -
1,40 18 17 2 1,85 026 075 237 128 191 56 - - - - - - - - - - -
1,60 18 17 2 185 030 078 209 132 198 58 - - - - - - - - - - -
1,80 16 18 21 1,85 033 0,70 15,8 118 177 52 - - - - -- - - - -- - --
2,00 13 18 2/ 093 035 060 124 103 154 47 - - - - - - - .- - -- -
5 6 11 x Find 046 036 0,30 5,0 19 28 9 - - - - - e - - - - -
2,40 8 17 2 086 038 040 6,7 96 144 35 - - - - - - - -- - - -
2,60 12 15 2/ 092 040 0,57 99 g7 146 45 - - - - - - - - - - --
2,80 16 27 2/ 096 042 0,70 120 118 177 52 - - - -- = - - - - e ==
3,00 21 24 Al 093 043 0,82 14,0 140 210 83 39 33 36 38 41 33 27 0,077 35 53 63
3,20 16 20 2411 086 045 0,70 10,7 118 177 52 - - - - - - -- - - - -
340 18 18 2/ 098 047 075 11,2 128 191 £6 - - - -- - - - -- - - -
3,60 22 24 4/ 093 049 085 124 144 216 €6 37 33 36 38 41 32 28 0,074 37 55 €6
3,80 23 19 4 094 051 087 122 148 221 69 38 33 36 38 41 33 28 0075 38 58 69
4,00 23 19 4l 054 053 0,87 11,7 148 221 68 37 33 36 38 41 32 28 0,073 38 58 69_
4,20 21 17 4 093 055 082 10,5 140 210 83 33 33 35 38 41 32 27 0084 35 53 63
4,40 23 22 4l 094 057 0,87 10,7 148 221 69 35 33 35 38 41 32 28 0,088 38 58 69
4,60 27 20 4 0,95 059 095 115 161 242 81 40 34 36 39 41 33 28 0080 45 68 81
4,80 23 18  4f4: 94 060 0,87 9,9 148 222 69 34 33 35 38 41 32 28 0,066 38 58 89
5,00 27 22 4l 95 062 095 106 161 242 81 39 33 36 38 41 32 28 0076 45 68 81_
520 28 22 4l 0,9 064 097 105 164 246 84 39 33 36 38 41 32 28 0078 47 70 &84
540 23 17 4h4: 094 066 087 8,8 157 235 89 32 32 35 38 41 31 28 0,061 38 58 69
5,60 22 16 4/ 093 068 085 83 162 243 66 29 32 35 37 40 31 28 0,056 37 55 66
5,80 28 21 4 095 070 093 9,0 166 248 78 34 33 35 38 41 31 28 0,067 43 g5 78
6,00 28 - Al 096 072 097 9,1 170 256 84 36 33 36 38 41 32 28 0,071 47 70 84_

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

.abhoratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 6
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA BtBaEA1
- committente :  UNIECO - data : 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP L Rp RL Rp/RI
m  Kag/lcm? Kglcm? Kalcm? Kg/cm? - m___ Kglcm? Kg/cm? Kg/cm? Kglem? -
0,20 -— ---- - 0,73 --- 5,20 23,0 40,0 23,0 1,20 18,0
0,40 17,0 28,0 17,0 0,47 36,0 5,40 24,0 42,0 24,0 1,27 19,0
0,60 13,0 20,0 13,0 0,87 15,0 5,60 23,0 42,0 23,0 1,47 16,0
0,80 17,0 30,0 17,0 1,00 17,0 5,80 23,0 45,0 23,0 1,13 20,0
1,00 12,0 27,0 12,0 0,73 16,0 6,00 29,0 46,0 29,0 1,27 23,0
1,20 19,0 30,0 19,0 1,07 18,0 6,20 26,0 45,0 26,0 1,60 16,0
1,40 18,0 34,0 18,0 0,73 25,0 6,40 19,0 43,0 19,0 1,20 16,0
1,60 9,0 20,0 9,0 0,80 11,0 6,60 18,0 36,0 18,0 1,20 15,0
1,80 8,0 20,0 8,0 0,53 15,0 6,80 18,0 36,0 18,0 1,13 16,0
2,00 13,0 21,0 13,0 0,73 18,0 7,00 21,0 38,0 21,0 1,13 19,0
2,20 11,0 22,0 11,0 0,73 15,0 7,20 20,0 37,0 20,0 1,13 18,0
2,40 9,0 20,0 9,0 0,73 12,0 7.40 19,0 36,0 19,0 1,13 17,0
2,60 11,0 22,0 11,0 0,53 21,0 7,60 20,0 37,0 20,0 1,27 16,0
2,80 13,0 21,0 13,0 0,73 18,0 7,80 21,0 40,0 21,0 1,27 17,0
3,00 16,0 27,0 16,0 0,73 22,0 8,00 22,0 41,0 22,0 1,27 170
3,20 20,0 31,0 20,0 0,93 21,0 8,20 22,0 41,0 22,0 1,33 16,0
3,40 21,0 35,0 21,0 1,07 20,0 8,40 23,0 43,0 23,0 1,33 17,0
3,60 19,0 35,0 19,0 1,07 18,0 8,60 24,0 44,0 24,0 1,33 18,0
3,80 19,0 35,0 19,0 0,80 24,0 8,80 22,0 42,0 22,0 1,27 17,0
4,00 24,0 36,0 24,0 1,20 20,0 9,00 23,0 42,0 23,0 1,40 16,0
4,20 22,0 40,0 22,0 0,87 25,0 9,20 26,0 47,0 26,0 1,33 19,0
4,40 20,0 33,0 20,0 1,00 20,0 9,40 27,0 47,0 27,0 1,47 18,0
4,60 20,0 35,0 20,0 1,00 20,0 9,60 28,0 50,0 28,0 1,33 21,0
4,80 23,0 38,0 23,0 1,07 22,0 9,80 25,0 45,0 25,0 1,27 20,0
5,00 21,0 37,0 21,0 1,13 19,0 10,00 26,0 45,0 260 - -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocitd Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm?* - aperiura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 6
DIAGRAMMA DIl RESISTENZA 2.010496-113
- committente :  UNIECO - data : 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100

RL (kg/cm?
0,0 g 2.3)

Rp (kg/cm?)
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Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



UNIECO TERRE

Laboratorio Geotecnico

Vvia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 6
VALUTAZIONI LITOLOGICHE o 010486113

- committente :  UNIECO -data: 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RURp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim.  Sabbie e Ghiaie Ott mccSAsmdC
m 00 1 30 60 120 00 t e L L 0,0
o« el . . :
1.0 :’>. 1.0 2 0} L
[ ]
Wz Ntz iz L4
2.0 .<:> Wz i Wi 2.0 L] . 2.0
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'< \g.!'m&‘fa»\:f& ° i
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o
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20,0 20,0 _ 20,0

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



UNIECO TERRE

-aboratorio Geotecnico
/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 6
TABELLA PARAMETRI GEOTECNICI 5 bt

- committente :  UNIECO -data: 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
MTNETORA SR SMA T A RA BRANGERRETTTTTTTTT]
Prof. Rp Rp/Rl Natura Y pvo Cu OCR Eu50 Eu25 Mo Dr p1s 225 ©3s e4s edm emy Amaxg ES0 E25 Mo
m  kgfem® (-} Litol. Um® kg/em? kg/em? () kglem? kglem? % ) (60 J ¢ IR ) SN & N ) kg/em? kglem?
0,20 - - 777 1,85 004 - = 3 = i - = - - e =~ - - o
0,40 17 36 4N 185 007 0,72 99,9 123 184 54 75 38 40 42 44 41 27 0,473 28 43 51
0,60 13 15 2l 185 0,41 0,60 52,2 103 154 47 - - - - - - - - - - -
0,80 17 17 2601 185 0,45 0,72 458 123 184 54 - - - ] - - - - - - -
1,00 12 16 2 1,85 0,19 0,57 257 97 146 45 - - - - - - s - - - wsi .
1,20 19 18 2t 185 0,22 0,78 30,0 132 198 58 - - - - - - - - - - =
1,40 18 25 2t 185 026 075 237 128 191 56 - - - - - -~ - - = - -
1,60 9 11 20 1,85 0,30 045 10,6 77 115 38 - - - - - - - e - - -
1,80 8 15 2 1,85 0,33 040 7.9 80 120 35 - - - - - - - - - - -
2,00 13 18 2 0,93 0,35 060 12,4 103 154 47 - - - - - - - - - - -
% 11 15 2 091 037 0,54 10,0 g1 137 42 - - - - - - - - - - -
2,40 9 12 20 0,88 039 045 7.6 85 142 38 - - - - - - - - - == -
2,60 11 21 20 091 041 054 8,9 g6 144 42 - - - -- - - - - - - -
2,80 13 18 2t 0983 042 060 9.8 103 155 47 - - - - - - - - - - -
3,00 16 22 2 096 044 070 11,0 118 177 52 - -- - == o -- - - - - --
20 21 4l 093 046 0,80 12,5 136 204 80 36 33 36 38 41 32 27 0,070 33 50 60
3,40 21 20 41 0,93 048 0,82 12,3 140 210 63 36 a3 36 38 41 32 27 0,071 35 53 63
3,60 19 18 2 099 050 0,78 10,9 132 198 58 - - - - - - - e - - -
3,80 19 24 2 0,99 052 0,78 10,3 132 198 58 - - - - - - - - -- - -
4,00 24 20 41 0,94 054 0,89 11,7 151 227 72 38 33 36 a8 41 a2 28 0,075 40 60 72_
22 25 4L 093 056 0,85 10,6 144 216 66 34 33 35 38 41 32 28 0,067 37 55 €6
4,40 20 20 414 093 058 0,80 9,5 138 207 60 30 32 35 38 40 3 27 0,058 33 50 860
4,60 20 20 4L 0,93 059 0,80 9.1 141 212 60 29 32 35 37 40 31 27 0,056 33 50 60
4,80 23 22 AL 0,94 061 087 9,7 148 223 69 33 33 3as 38 41 32 28 0,065 38 58 69
5,00 21 19 47 093 063 082 8,7 150 225 63 30 32 35 37 40 31 27 0,057 35 83 63_
5,20 23 19 4/ 0,94 065 087 9,0 154 231 69 32 32 35 38 41 31 28 0,062 38 58 69
5,40 24 19 474 0,94 067 0,89 9,0 158 238 72 33 33 35 38 41 a4 28 0,064 40 60 72
5,60 23 16 4/ 0,94 069 087 8,4 164 245 69 31 32 35 38 40 31 28 0,059 38 58 69
5,80 23 20 4K 08 0,71 087 8,1 169 254 69 30 32 35 38 40 31 28 0,058 38 58 69
6,00 29 23 414 08 0,73 098 9,2 173 259 87 37 33 36 38 41 32 29 0,074 48 73 B7_
6,20 26 16 4l 085 074 093 83 178 266 78 33 33 35 38 41 3 28 0,084 43 65 78
6,40 19 16 2i 089 076 0,78 6.4 188 297 58 - - - - - -- - - - -- -
6,60 18 15 211 0588 078 075 59 208 312 56 - - - - - - - - - - -
6,80 18 16 2 098 080 0,75 58 215 323 56 - - - -- - -- - - -- -- -
7,00 21 19 4l 093 0,82 082 6,3 214 322 63 23 31 34 37 40 29 27 0,044 35 53 63
7.20 20 18 4/ 093 084 080 59 224 336 60 21 31 37 40 29 27 0,040 33 50 80
7.40 19 17 099 086 078 55 233 35 58 - - .- -- -- -- -- - -- - -
7,60 20 16 441 0593 088 0,80 5,6 237 356 60 20 31 34 37 40 29 27 0,038 33 50 &0
7.80 21 17 4l 093 090 082 5,6 242 363 83 21 31 34 37 40 29 27 0,040 35 53 63
8,00 22 17 4l 093 092 0,85 L 246 370 66 22 3 34 37 40 29 28 0,042 37 55 66_
8,20 22 16 44 093 094 085 55 253 379 €6 22 31 34 37 40 29 28 0,041 37 55 €6
8,40 23 17 4l 094 085 087 56 258 386 69 23 3 34 37 40 29 28 0,043 38 58 69
8,60 24 18 4/ 094 097 0,89 5,6 262 393 72 24 31 34 37 40 29 28 0,045 40 60 72
8,80 22 17 41 093 099 085 5.2 272 408 66 20 3 34 37 40 29 28 0,038 37 55 66
9,00 23 16 414 094 1,01 0,87 5.2 277 418 69 21 H 34 ar 40 29 28 0,040 38 58 69
5,20 26 19 414 085 1,03 083 55 279 418 78 25 31 34 37 40 29 28 0,048 43 65 787
9,40 27 18  4/4 085 1,05 095 55 284 425 81 26 32 34 37 40 29 28 0,049 45 68 81
9,60 28 21 4l 096 1,07 097 55 289 433 84 27 32 34 37 40 30 28 0,051 47 70 84
980 25 20 4/ 094 109 091 50 299 449 75 22 31 34 37 40 29 28 0042 42 63 75
10,00 28 - AN 095 1,10 0,93 51 304 457 78 23 31 34 ar 40 29 28 0,044 43 65 78

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

.aboratorio Geotecnico

tia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 7
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2010406113

- committente :  UNIECO - data : 14/09/2001

- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

- localita NOVELLARA - prof. falda : 2,00 m da quota inizio

- note : - pagina : 1

prf LP LL Rp RL Rp/RI prf LP LE Rp RL Rp/RI
m  Kg/icm? Kg/cm? Kg/cm? Kaglem? - m Kalcm? Kglcm? Kg/cm? Kg/lecm? -

0,20 - e - 0,93 ---- 3,20 22,0 40,0 22,0 1,13 19,0
0,40 22,0 36,0 22,0 1,07 21,0 3,40 22,0 39,0 22,0 1,07 21,0
0,60 26,0 42,0 26,0 1,33 19,0 3,60 22,0 38,0 22,0 1,13 19,0
0,80 30,0 50,0 30,0 1,60 19,0 3,80 16,0 33,0 16,0 1,20 13,0
1,00 23,0 47,0 23,0 1,80 13,0 4,00 19,0 37,0 19,0 1,07 18,0
1,20 28,0 55,0 28,0 1,53 18,0 4,20 17,0 33,0 17,0 1,07 16,0
1,40 25,0 48,0 25,0 1,47 17,0 4,40 22,0 38,0 22,0 1,20 18,0
1,60 21,0 43,0 21,0 1,13 19,0 4,60 20,0 38,0 20,0 1,07 19,0
1,80 15,0 32,0 15,0 0,73 20,0 4,80 21,0 37,0 21,0 1,20 17,0
2,00 9,0 20,0 9,0 0,87 10,0 5,00 26,0 44,0 26,0 1,20 22,0
2,20 10,0 23,0 10,0 0,73 14,0 5,20 22,0 40,0 22,0 1,27 17,0
2,40 14,0 25,0 14,0 0,93 15,0 5,40 23,0 42,0 23,0 1,27 18,0
2,60 18,0 32,0 18,0 1,07 17,0 5,60 26,0 45,0 26,0 1,63 17,0
2,80 21,0 37,0 21,0 1,13 19,0 5,80 27,0 50,0 27,0 1,27 21,0
3,00 22,0 39,0 22,0 1,20 18,0 6,00 25,0 44,0 25,0 e -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm?® - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 7
DIAGRAMMA DIl RESISTENZA 2.010496-113

- committente :  UNIECO - data : 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
-localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kg!cm? RL (kg/cm?)
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JNIECO TERRE

.aboratorio Geotecnico

ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 7
VALUTAZIONI LITOLOGICHE 4 G MEEAS

- committente :  UNIECO - data : 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limi sabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ot t mecc SAs md
m 90 15 30 ] 120 200 00 t c L 0.0
7 :
[ ]
1,0 o1 tww| 10le * 1,0
— .
2,0 e— | IR 20| e * 2,0
\-\ Wt W i °
i, e Nl e
L ]
3,0 \Z 3,0 . 3,0
B :
[ ]
4,0 -<__;. iz itz W 40 L] a 40
2 = ’
[ ]
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6,0 = &0 . 6,0
7,0 7,0 7.0
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10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 20,0 5 20,0
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UNIECO TERRE

_aboratorio Geotecnico
Via Fosdondo, 55 - 42015 Correggio (RE)

Rifer. 10-02

PROVA PENETROMETRICA STATICA
TABELLA PARAMETRI GEOTECNICI

CPT 7

2.010496-113

- committente :  UNIECO -data: 14/09/2001

- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

- localita NOVELLARA - prof. falda : 2,00 m da quota inizio

- note : - pagina : 1
Prof. Rp Rp/RI Natura Y p'vo Cu OCR Eu50 Eu25 Mo Dr o1s ©92s @83s od4s edm emy Amaxg ES0 E25 Mo
m kglem* (-) Litol. Um® kglem® kglem® (-} kg/crm? kglem? e I O T &) () kalem?® kglem?
020 - - 777 185 004 - - - - - e S
0,40 22 21 4k 1,85 0,07 085 999 144 218 66 a3 40 41 43 45 42 28 0,201 37 55 66
0,60 26 19 4/ 185 0,41 093 893 158 237 78 79 39 41 43 44 41 28 0,188 43 65 78
0,80 30 19 4/ 1,85 0,15 1,00 €84 170 255 90 77 39 41 42 44 40 29 0,181 50 75 90
1,00 23 13 4/ 1,85 0,19 0,87 433 148 221 69 63 37 39 41 43 38 28 0,138 38 58 &9
R 28 18 4/ 185 022 097 394 164 246 84 65 37 39 41 43 38 28 0,144 47 70 84
1,40 25 17 4k 1,85 026 091 30,2 155 232 75 57 36 38 40 43 37 28 0123 42 63 75
1,60 21 19 4/ 185 030 082 226 140 210 63 48 35 37 38 42 35 27 0,099 35 53 63
1,80 15 20 a2 1,85 033 087 150 113 170 50 - - - - - - - - - - e
2,00 9 10 24 088 035 045 8,6 83 125 38 - -- - - - - - - - e
2,20 10 14 20 09 037 0,50 9,2 88 132 40 - = -- - - - - = - - -
2,40 14 i5 21 0,94 039 084 117 108 182 48 -- - - - - - -- - s - e
2,60 18 17 2m/ 098 041 075 135 128 181 56 - - - - - - - - - - -
2,80 21 19 4742 093 043 0,82 143 140 210 63 39 33 36 38 41 33 27 0078 35 53 863
3,00 22 18 4/ 0,93 044 085 140 144 2186 66 40 34 36 39 41 33 28 0,079 a7 55 66
3,20 22 19 4/ 093 046 085 133 144 216 66 39 33 36 38 41 33 28 0,077 37 55 66
3,40 22 21 44 093 048 085 127 144 216 66 38 33 36 38 41 33 28 0075 37 65 66
3,60 22 19 44 093 050 085 121 144 216 €6 37 33 36 38 41 32 28 0,073 37 55 66
3,80 16 13 24/ 086 052 0,70 9,0 123 185 52 - - - - - -- - - -- - -
4,00 19 18 24/ 099 054 0,78 9,9 132 198 58 - - - -- - - - - - - -
4,20 17 i6 2 097 056 0,72 8,7 132 199 54 - - -- - - = - - - - -
4,40 22 18 44 093 058 085 10,1 144 216 66 33 33 35 38 41 32 28 0,085 37 55 €6
4,60 20 19 44 093 060 0,80 9,1 141 212 80 28 32 35 37 40 31 27 0,086 33 50 60
4,80 21 17 41 0,93 061 0,82 9.1 146 2189 63 30 32 35 38 40 31 27 0,058 35 53 63
5,00 26 22 40 095 063 093 101 158 237 78 37 a3 36 38 41 32 28 0073 43 65 78
520 22 17 4K 093 065 085 8,7 154 232 66 30 32 35 38 40 31 28 0,059 37 55 66
5,40 23 18 414 0984 067 0,87 8,7 159 238 69 31 32 35 38 40 31 28 0,060 38 58 69
5,60 26 17 41 095 0,69 093 9.1 184 246 78 35 33 35 a8 41 32 28 0068 43 65 78
5,80 27 21 44 095 0,71 0,95 9,0 168 252 81 35 33 35 38 41 32 28 0069 45 68 81
6,00 25 - Al 094 073 091 8,3 173 260 75 32 32 35 38 41 31 28 0,062 42 63 75

Software by: Dr.D.Merlin - 0425/840820
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UNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 8
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-113

- committente :  UNIECO - data ; 14/09/2001

- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio

- note : - pagina : 1

prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m  Kg/cm? Kglcm? Kaglem? Kglem? - m  Kg/cm? Kg/cm? Kg/em? Kglem? -

0,20 —-- —ee- - 0,93 ---- 7,80 12,0 24,0 12,0 0,67 18,0
0,40 18,0 32,0 18,0 0,93 19,0 8,00 13,0 23,0 13,0 0,80 16,0
0,60 16,0 30,0 16,0 0,53 30,0 8,20 12,0 24,0 12,0 0,80 15,0
0,80 7,0 15,0 7,0 0,47 15,0 8,40 15,0 27,0 15,0 0,87 17,0
1,00 5,0 12,0 5,0 0,53 9,0 8,60 16,0 29,0 16,0 1,00 16,0
1,20 6,0 14,0 8,0 0,40 15,0 8,80 15,0 30,0 15,0 1,00 15,0
1,40 5,0 11,0 5,0 0,60 8,0 9,00 19,0 34,0 19,0 0,93 20,0
1,60 9,0 18,0 9,0 0,73 12,0 9,20 18,0 32,0 18,0 1,00 18,0
1,80 13,0 24,0 13,0 0,93 14,0 9,40 15,0 30,0 15,0 0,80 19,0
2,00 14,0 28,0 14,0 1,20 12,0 9,60 11,0 23,0 11,0 0,67 16,0
2,20 13,0 31,0 13,0 1,13 11,0 9,80 11,0 21,0 11,0 0,73 15,0
2,40 16,0 33,0 16,0 1,13 14,0 10,00 12,0 23,0 12,0 0,73 16,0
2,60 16,0 33,0 16,0 1,27 13,0 10,20 14,0 25,0 14,0 0,80 17,0
2,80 20,0 39,0 20,0 1,20 17,0 10,40 18,0 30,0 18,0 0,80 22,0
3,00 20,0 38,0 20,0 1,07 19,0 10,60 18,0 30,0 18,0 1,13 16,0
3,20 17,0 33,0 17,0 1,07 16,0 10,80 25,0 42,0 25,0 0,80 31,0
3,40 22,0 38,0 22,0 1,07 21,0 11,00 23,0 35,0 23,0 1,00 23,0
3,60 22,0 38,0 22,0 1,13 19,0 11,20 45,0 60,0 45,0 0,73 61,0
3,80 22,0 39,0 22,0 0,93 240 11,40 45,0 56,0 45,0 0,80 56,0
4,00 21,0 35,0 21,0 1,20 17,0 11,60 60,0 72,0 60,0 0,80 75,0
4,20 20,0 38,0 20,0 1,07 18,0 11,80 58,0 70,0 58,0 0,80 72,0
4,40 24,0 40,0 24,0 1,20 20,0 12,00 58,0 70,0 58,0 0,80 72,0
4,60 24,0 42,0 240 1,40 17,0 12,20 68,0 80,0 68,0 0,80 85,0
4,80 23,0 44,0 23,0 1,27 18,0 12,40 60,0 72,0 60,0 1,07 56,0
5,00 26,0 45,0 26,0 1,33 19,0 12,60 60,0 76,0 60,0 0,53 112,0
5,20 21,0 41,0 21,0 1,33 16,0 12,80 48,0 56,0 48,0 0,67 72,0
5,40 19,0 39,0 19,0 1,27 15,0 13,00 38,0 48,0 38,0 0,87 44,0
5,60 22,0 41,0 22,0 1,13 19,0 13,20 27,0 40,0 27,0 0,53 51,0
5,80 22,0 39,0 22,0 1,20 18,0 13,40 16,0 24,0 16,0 0,73 22,0
6,00 23,0 41,0 23,0 1,13 20,0 13,60 14,0 25,0 14,0 0,53 26,0
6,20 23,0 40,0 23,0 1,07 22,0 13,80 14,0 22,0 14,0 0,53 26,0
6,40 27,0 43,0 27,0 1,00 27,0 14,00 10,0 18,0 10,0 0,47 21,0
6,60 23,0 38,0 23,0 1,07 22,0 14,20 8,0 15,0 8,0 0,40 20,0
6,80 18,0 34,0 18,0 0,93 19,0 14,40 8,0 14,0 8,0 0,40 20,0
7,00 18,0 32,0 18,0 0,87 21,0 14,60 8,0 14,0 8,0 0,53 15,0
7.20 14,0 27,0 14,0 0,73 18,0 14,80 20,0 28,0 20,0 0,67 30,0
7,40 11,0 22,0 11,0 0,67 16,0 15,00 35,0 45,0 350 eeeee -—
7,60 11,0 21,0 11,0 0,80 14,0

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 8
DIAGRAMMA DI RESISTENZA 2.010496-113
- committente : UNIECO - data : 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100

Rp (kg/cm? RL (kg/cm?)
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UNIECO TERRE

-aboratorio Geotecnico

J/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 8
VALUTAZIONI LITOLOGICHE oy

- committente :  UNIECO - data : 14/09/2001
- lavoro  : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/IRp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSS g 8
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie tt mec Asm
m 1 3 4] 120 200 0.0 t c L L 0,0
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UNIECO TERRE

Laboratorio Geotecnico
Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 8
TABELLA PARAMETRI GEOTECNICI 2.010486-113

- committente :  UNIECO - data : 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof, falda : 2,00 m da quota inizio
- note : - pagina : 1
Prof. Rp Rp/Rl Natura Y pvo Cu OCR EuS0 Eu25 Mo Dr ols e2s ©3s @4s @dm emy Amaxg ES0 E25 Mo
m kg/em? () Litol. Um* kgler? kglem? (<) kalcm? kglem? % G O O M (=) kglem? kglem?
0,20 - = 777 185 0,04 - - - - - - - - 2 = - - - - -
040 18 19 1,85 007 075 999 128 191 56 R T
060 16 30 185 0141 070 623 118 177 52 63 37 39 41 43 39 27 0438 27 40 48
080 7 15 185 015 035 184 14 21 1 T - .- -
1,00 5 9 1,85 0,19 025 91 10 16 8 - - - - - - - - - - -
; 6 15 185 022 030 91 13 19 9 S - - - -
1,40 5 8 1,85 0,26 025 6,0 14 21 8 - - - - - - - - - - -
1,60 9 12 185 030 045 106 77 115 38 - - - -- - -- - - - - -
180 13 14 1,85 033 080 132 103 154 47 N . e e -
2,00 14 12 0,84 035 064 13,2 108 182 48 - - - - - - - - - - =
13 11 0,93 037 060 11,6 103 154 47 - - - - - - - - - - -
2,40 16 14 096 0,39 0,70 13,0 118 177 52 - - - - - - - - - - -
2,80 16 13 09 041 0,70 12,2 118 177 52 -- - - - - - - -- - - -
2,80 20 17 023 043 080 13,7 136 204 80 37 33 38 38 4 33 27 0,074 33 50 60
3,00 20 19 093 045 080 13,0 136 204 60 36 33 36 38 41 33 27 0,072 33 50 60_
i 17 16 097 047 072 109 123 184 54 - - -= - - - - -- - - -
22 2 093 048 085 1256 144 216 66 38 33 36 38 41 33 28 0074 37 55 66
3.60 22 19 0,93 050 0,85 12,0 144 216 66 37 33 36 338 4 32 28 0,072 37 55 66
3,80 22 24 093 052 0B85 11,5 144 216 66 38 a3 36 38 41 32 28 0,070 37 55 €6
400 21 17 093 054 082 108 140 210 63 33 33 3 38 41 32 27 0065 35 53 63_
4,20 20 198 0,93 056 0,80 8.8 136 204 60 31 32 35 38 40 31 27 0,060 33 50 60
440 24 20 094 058 083 108 151 2271 72 36 33 36 38 41 32 28 0072 40 60 72
4,60 24 17 024 060 089 10,4 151 227 72 36 33 36 38 41 32 28 0,070 40 60 72
4,80 23 18 0,94 061 0,87 9,7 149 223 69 33 33 35 38 41 31 28 0,065 38 58 69
500 26 19 095 063 093 10 158 237 78 a7 33 36 38 41 32 28 0073 43 65 78_
5,20 21 18 093 065 0,82 8.4 185 232 63 29 32 35 37 40 31 27 0,055 35 53 83
540 19 15 099 067 078 75 164 247 58 S e = = = & o O I
5,60 22 19 093 069 085 8,1 165 248 66 28 32 35 37 40 31 28 0,056 37 55 66
5,80 22 18 093 071 085 7.8 171 257 66 28 32 a5 37 40 20 28 0,054 a7 56 66
6,00 23 20 094 073 087 7.8 176 264 69 28 32 35 37 40 3 28 0,056 38 58 69 _
6,20 23 22 084 075 0,87 7.6 182 273 69 29 32 35 37 40 30 28 0,055 38 58 69
640 27 27 095 077 095 82 183 274 81 3 33 35 38 41 31 28 0065 45 68 8
6,60 23 22 084 0,78 0,87 7.1 186 293 69 27 32 35 37 40 30 28 0,052 38 58 B9
6,80 18 19 098 080 075 58 215 323 56 - - - - - - . - - - e
7.00 18 21 098 082 075 56 222 334 56 s oo @R &8 @ o 2 &
—720 14 18 0,94 084 064 44 235 353 48 = =S = = - = g = = T S
740 11 16 091 086 054 35 243 384 42 - - - - - - - & = =
760 11 14 091 088 054 34 247 370 42 S Em o se i e B & 2 = o
7.80 12 18 0,92 0980 0,57 3,6 253 380 45 - - - -- - - - - - - -
8,00 13 16 0,93 092 0,60 a7 258 387 47 - . - - - - - - - - -
820 12 15 092 093 057 34 263 334 45 R A A — Bt a5
8,40 15 17 095 0985 0567 4,0 266 399 50 - - - - - - - - B - e
8,60 16 16 086 097 0,70 4.1 272 407 52 - - - - - - - - - - -
8,80 15 15 0,95 089 067 38 279 418 50 - - - - - - - - - - -
9,00 19 20 099 101 078 4.5 282 423 58 - - - - - - -- - -- - -
920 18 18 098 1,03 075 42 288 432 56 = = o @ g
9,40 15 19 095 1,05 0,67 3,6 296 444 50 - - - - - - - - - - e
960 11 16 091 107 054 27 279 418 42 - & e B o
9,80 11 15 091 109 054 286 281 421 42 = - - ol e - - - - . e
10,00 12 16 092 1,10 0,57 2,8 293 438 45 = e - - - - - - - - -
020 14 17 0,94 1,142 064 31 310 464 48 o N - & o - e o - = e
1040 18 22 098 114 075 37 323 484 56 " N R - = &
10,60 18 16 0,98 1,6 075 386 328 492 56 . - - e a R
10,80 25 31 086 1,18 = = - - - 20 31 34 37 40 28 28 0039 42 63 75
11.00 23 23 024 120 087 4, 335 502 69 17 30 33 38 39 28 28 0,033 38 58 69
11,20 45 61 091 1,22 - - - - - 40 34 36 33 41 31 31 0,079 75 113 1357
11,40 45 &6 091 1,23 - - - - - 39 34 36 38 41 31 31 0,078 75 113 135
11,60 60 75 093 1,25 - - - - - 49 35 37 39 42 33 32 0,101 100 150 180
11,80 58 72 093 127 - - - -- - 47 35 37 39 42 33 31 0,097 97 145 174
12,00 58 72 093 1,29 - - - - 47 35 37 39 42 33 31 0,097 97 145 174 _
12,20 68 85 095 131 - - - - - 52 35 38 40 42 33 32 0108 113 170 204
12,40 80 093 1,33 - - - - - 48 35 37 39 42 33 32 0088 100 150 180
12,60 80 112 093 1,35 - - - - - 47 35 37 39 42 32 32 0,097 100 150 180
12,80 48 72 091 1,37 - - - - - 38 33 36 38 41 31 3 0,078 80 120 144
1300 38 44 09 138 - = = = - 31 32 35 38 40 30 30 0059 63 95 114
13,20 27 51 087 140 - - - - -> 19 31 34 36 40 28 28 0,036 45 68 817
1340 16 22 096 142 070 26 365 548 52 e S % = a = G
13,60 14 26 0,94 144 0564 23 347 520 48 - - - - -- - - - - - -
13,80 14 26 094 146 064 2,2 348 522 48 - - - -- -- - -- -- - - -
1400 10 21 090 148 050 16 289 434 40 < = o= & = = o= S e A e
3 8 20 086 1,49 040 1,2 238 356 35 - - - - - - -- - - - =
1440 8 20 086 151 040 12 238 357 35 = = = B om = o= EEE
14,60 8 15 086 1,553 040 1.2 238 357 35 - - - - - - - an oy e o
1480 20 30 093 155 080 2.8 410 614 60 6 29 32 35 38 26 27 0014 33 50 60
15,00 35 - 089 1,56 - - - -- - 25 32 34 37 40 29 29 0,048 58 88 105_
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JNIECO TERRE

_aboratorio Geotecnico

fia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 9
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA T

- committente :  UNIECO - data : 14/09/2001

- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

- localita NOVELLARA - prof. falda : 2,00 m da quota inizio

- note : - pagina : 1

prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m_ Kglcm? Kg/cm? Kg/cm? Kg/cm? - m _ Kg/cm? Kg/cm? Kg/cm? Kg/em? -

0,20 - - - 0,73 ——— 7.80 13,0 24,0 13,0 0,87 15,0
0,40 15,0 26,0 15,0 0,87 17,0 8,00 15,0 28,0 15,0 0,87 17,0
0,60 14,0 27,0 14,0 0,40 35,0 8,20 16,0 29,0 16,0 1,00 16,0
0,80 16,0 22,0 16,0 0,53 30,0 8,40 16,0 31,0 16,0 1,07 15,0
1,00 13,0 21,0 13,0 0,40 32,0 8,60 15,0 31,0 15,0 1,00 15,0
1,20 8,0 14,0 8,0 0,33 24,0 8,80 19,0 34,0 19,0 0,93 20,0
1,40 50 10,0 5,0 0,53 9,0 9,00 18,0 32,0 18,0 0,80 22,0
1,60 6,0 14,0 6,0 0,73 8,0 9,20 13,0 25,0 13,0 0,73 18,0
1,80 14,0 25,0 14,0 1,07 13,0 9,40 13,0 24,0 13,0 0,67 19,0
2,00 12,0 28,0 12,0 1,00 12,0 9,60 13,0 23,0 13,0 0,53 24,0
2,20 13,0 28,0 13,0 1,07 12,0 9,80 19,0 27,0 19,0 0,67 28,0
2,40 17,0 33,0 17,0 1,33 13,0 10,00 21,0 31,0 21,0 047 45,0
2,60 16,0 38,0 16,0 1,33 12,0 10,20 13,0 20,0 13,0 0,80 16,0
2,80 21,0 41,0 21,0 1,33 16,0 10,40 20,0 32,0 20,0 0,80 25,0
3,00 23,0 43,0 23,0 1,33 17,0 10,60 32,0 44,0 32,0 0,73 44,0
3,20 21,0 41,0 21,0 1,13 19,0 10,80 45,0 56,0 45,0 0,80 56,0
3,40 17,0 34,0 17,0 1,00 17,0 11,00 44,0 56,0 44,0 0,27 165,0
3,60 16,0 31,0 16,0 1,00 16,0 11,20 36,0 40,0 36,0 0,53 67,0
3,80 14,0 29,0 14,0 0,80 17,0 11,40 34,0 42,0 34,0 0,73 46,0
4,00 18,0 30,0 18,0 0,93 19,0 11,60 33,0 44,0 33,0 0,40 82,0
4,20 21,0 35,0 21,0 1,07 20,0 11,80 34,0 40,0 34,0 0,87 39,0
4,40 24,0 40,0 24,0 1,20 20,0 12,00 17,0 30,0 17,0 1,07 16,0
4,60 25,0 43,0 25,0 1,13 22,0 12,20 60,0 76,0 60,0 0,73 82,0
4,80 26,0 43,0 26,0 1,33 19,0 12,40 55,0 66,0 55,0 0,53 103,0
5,00 23,0 43,0 23,0 1,33 17,0 12,60 42,0 50,0 42,0 0,93 45,0
5,20 18,0 38,0 18,0 1,27 14,0 12,80 18,0 32,0 18,0 0,67 27,0
5,40 17,0 36,0 17,0 1,13 15,0 13,00 16,0 26,0 16,0 0,80 20,0
5,60 19,0 36,0 19,0 1,13 17,0 13,20 22,0 34,0 22,0 0,80 27,0
5,80 20,0 37,0 20,0 1,13 18,0 13,40 15,0 27,0 15,0 0,80 19,0
6,00 23,0 40,0 23,0 1,27 18,0 13,60 18,0 30,0 18,0 0,40 45,0
6,20 22,0 41,0 22,0 1,13 19,0 13,80 14,0 20,0 14,0 0,53 26,0
6,40 22,0 39,0 22,0 1,13 19,0 14,00 11,0 19,0 11,0 0,53 21,0
6,60 18,0 35,0 18,0 1,20 15,0 14,20 9,0 17,0 9,0 0,47 19,0
6,80 23,0 41,0 23,0 0,93 25,0 14,40 13,0 20,0 13,0 0,53 24,0
7,00 24,0 38,0 24,0 0,93 26,0 14,60 16,0 24,0 16,0 0,87 18,0
7,20 14,0 28,0 14,0 0,73 19,0 14,80 21,0 34,0 21,0 0,80 26,0
7.40 12,0 23,0 12,0 0,80 15,0 15,00 18,0 30,0 18,0 - ——--
7,60 13,0 25,0 13,0 0,73 18,0

- PENETROMETRO STATICO tipe da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocitd Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm* - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



UNIECO TERRE

-aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 9
DIAGRAMMA DI RESISTENZA 2.010496-113

- committente :  UNIECO - data : 14/09/2001

- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100

Rp (kglcm? RL (ka/cm?)
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JNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 9
VALUTAZIONI LITOLOGICHE SRR

- committente : UNIECO - data : 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita  : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
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JNIECO TERRE

-aboratorio Geotecnico
/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 9
TABELLA PARAMETRI GEOTECNICI 2.010496-113

- committente :  UNIECO - data : 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
[T BT RATCOEEMA T A RN BRANGEARET [T
Prof. Rp Rp/RI Natura Y pva Cu OCR Eu50 Eu25 Mo Dr ols @25 e3s @d4s edm emy Amax/g E'S0 E25 Mo

m kg/em* (-) Litol, Um® kglem® kg/lem®  (-) kg/em? kglem? % (%) (") (") (°) (%) () (-) kglem?® kg/crm?
0'20 . - 1'55 0.94 - - - - - - - - - - - - - A - -
0,40 15 17 1,85 0,07 0686 98,0 113 170 50 - - - - - - == - - - -=
0,60 14 35 185 0,11 0564 55,7 108 162 48 58 36 38 40 43 38 26 0,125 23 35 42
0,80 16 30 1,85 0,15 0,70 43,5 118 177 52 56 36 38 40 42 37 27 0,119 27 40 48

00 13 32 185 0,19 0,60 276 103 154 47 43 34 35 39 41 35 26 0,087 22 33 39_

2 8 24 1,85 0,22 040 13,1 68 102 35 - - - - - - - - - - -
1,40 5 9 1,85 0,26 0,25 6,0 14 21 8 - - - - - - - - - - -

1,60 6 8 1,85 0,30 030 6,4 16 24 ] - - - - - - - - == - -
1,80 14 13 1,85 0,33 064 14,1 108 162 48 - - = - - - - - - - -
2,00 12 i2 092 035 0,57 11,5 97 146 45 - - - - - - - - - - =
2,20 13 12 093 037 060 11,6 103 154 47 - - - - - - - - - - -
2,40 17 13 097 039 072 13,6 123 184 54 - - - - - - - - - - -
2,60 16 12 096 041 0,70 12,2 118 177 52 - - - - - - - - - - -
2,80 21 16 093 043 0,82 14,3 140 210 63 39 33 36 38 41 33 27 0,078 35 53 63
3,00 23 17 0,94 045 0,87 14,4 148 221 69 41 34 36 39 41 33 28 0,083 38 58 69_
3,20 21 19 0,93 046 0,82 12,8 140 210 63 37 33 36 38 41 33 27 0,073 35 53 63
3,40 17 17 0,97 048 0,72 10,4 123 184 54 - - - - - - - - - - -
3,60 16 16 0,96 0,50 0,70 94 120 181 52 - - - - - - - - - - -
3,80 14 17 0,84 052 064 80 125 188 48 - - - - - - -- - - - -
4,00 18 19 098 054 075 8.4 130 195 56 - - - - - - - == - - -
4,20 21 20 093 056 082 10,2 140 210 63 32 33 35 38 41 32 27 0,063 35 53 63
4,40 24 20 0,94 058 0,89 10,7 151 227 72 36 33 36 38 41 32 28 0,071 40 60 72
4,60 25 22 094 060 091 10,6 155 232 75 37 33 36 38 41 32 28 0073 42 63 75
4,80 26 19 095 062 093 10,5 158 237 78 37 33 36 38 41 32 28 0,074 43 65 78
5,00 23 17 0,94 064 0,87 93 151 227 69 33 33 35 38 41 N 28 0,063 as 58 69
5,20 18 14 098 066 0,75 7.4 161 241 56 - - - - - - - - - - -
540 17 15 097 067 072 6,9 171 256 54 -- - - - - - - - - - -
5,60 19 17 0,89 069 078 7.2 172 258 58 - - - - - - - - -- - -
5,80 20 18 083 071 080 7.3 177 265 60 25 31 34 37 40 30 27 0,047 33 50 60
6,00 23 18 084 073 087 7.8 177 266 69 29 32 35 37 40 31 28 0,058 38 58 €9
5,20 22 19 093 075 085 7.3 i85 278 66 27 32 34 37 40 30 28 0,052 37 55 66
6,40 22 19 093 077 085 741 192 288 66 26 3z 34 37 40 30 28 0,050 37 55 €6
6,60 18 15 088 079 0,75 59 210 315 56 - - - - - - - -- - - -
6,80 23 25 0,94 081 087 6,9 204 306 69 27 32 34 37 40 30 28 0,051 38 58 69
7,00 24 26 094 083 089 6,9 209 313 72 28 32 35 a7 40 30 28 0,053 40 60 72
7.20 14 19 094 084 064 4.4 236 354 48 . - - - - -- - - - - -
7.40 12 15 092 086 057 a7 243 385 45 - - - - - - - - - - -
7,60 13 18 093 0,88 060 3.9 247 3N 47 - - - - - - - - - - -
7,80 13 15 093 0.5 0,60 38 253 380 47 - - - - - - - - -- - -
8,00 15 17 095 0,92 067 4,2 257 385 50 -- - - - - - - - -- - -

Z 16 16 096 0984 0,70 4,3 262 393 52 - - - - - - - -- - - -
8,40 16 i5 09 096 070 4,2 267 401 52 - - - - - - - - - - -
8,60 15 15 095 098 0,67 39 274 411 50 - - - - - - -- - - - -
8,80 19 20 099 1,00 0,78 4,8 278 416 58 - - - - - - - - - - -
9,00 18 22 0,98 1,02 075 43 284 426 56 - - - - - - - - - - -
9,20 13 18 0,93 1,03 0,60 3.2 288 432 47 - - - - - - - - - - -
9,40 13 19 0,93 1,05 0,60 3,1 292 437 47 - - - - - - - - - -- -
9,60 13 24 083 1,07 0,80 31 295 442 47 - .- - - - - - - - - -
9,80 19 28 0,99 1,09 078 41 305 457 58 - -- - - - - - - - - -

10,00 21 45 085 1,11 - .- - - - 16 30 33 36 39 28 27 0,030 35 53 63
10,20 13 16 093 1,13 0,60 29 304 456 47 -- - -- - - - - - - - -
10,40 20 25 0,93 1,15 0,80 4,0 320 479 60 13 30 33 36 39 27 27 0,026 33 50 60
10,60 32 44 0,88 1,16 - - - - - 29 32 35 37 40 30 29 0,058 53 80 96
10,80 45 56 091 1,18 - - - - - 40 34 36 39 41 32 31 0,081 75 113 135
11,00 44 165 091 1,20 - - - - - 39 34 36 38 41 31 31 0,078 73 110 132
11,20 36 67 0,89 1,22 - - - - - 32 32 35 38 41 30 30 0,062 80 90 108~
1140 34 46 089 124 - - = & = 30 32 35 38 40 30 29 0057 57 85 102
11,60 33 82 0,88 1,25 - - - - - 28 32 35 37 40 30 29 0,054 55 83 99
11,80 34 39 089 127 - - - - - 29 32 35 37 40 30 29 0,056 57 85 102
12,00 17 16 0,97 1,29 0,72 3,0 354 531 54 - - - - -- - - -- - - --

7 60 82 093 131 - p % e - 48 35 37 33 42 33 32 0099 100 150 180
12,40 55 103 093 1,33 - - - - - 45 34 37 39 42 32 31 0,080 92 138 165
12,60 42 45 080 135 - - - -- - 35 33 35 a8 41 30 30 0,068 70 105 126
12,80 18 27 0,98 138 075 3,0 372 558 568 - -- - - - - - - - - .
13,00 16 20 0,86 1,38 0,70 27 361 542 52 - - - - - - - - -- - —

E 22 27 0,93 140 085 33 393 590 66 12 30 33 36 39 27 28 0,023 37 55 66
13,40 15 19 095 142 0,67 2.4 356 534 50 - - -- -- - - - -- - - -
13,60 18 45 0281 144 075 28 383 574 56 4 29 32 35 38 25 27 0,010 30 45
13,80 14 26 084 146 064 2,2 348 522 48 - - - - - - - - - = -
14,00 1 21 091 148 0,54 18 307 460 42 - - - - - - -- - - - -

i 9 19 088 1,49 045 1.4 264 396 38 -- - - - - - - - - - -
14,40 13 24 083 151 060 2.0 339 508 47 - - - - - - - - - - -
14,60 16 18 086 1,53 0,70 2.3 376 564 52 = - - - - - - -- - - -
14,80 21 26 083 155 082 28 416 624 63 8 29 32 35 39 26 27 0,017 35 53 863
15,00 18 - 091 157 075 25 388 587 56 2 28 H 35 38 25 27 0,005 30 45 54

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

-aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 10
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-113
- committente :  UNIECO - data: 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
-localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP il Rp RL Rp/RI
m  Kglem? Kg/cm? Kglcm? Kg/cm? - m__ Kg/cm? Kglem? Kg/cm? Kg/em? -
0,20 - e - 1,20 - 7,80 15,0 29,0 15,0 1,00 15,0
0,40 20,0 38,0 20,0 1,40 14,0 8,00 17,0 32,0 17,0 1,00 17,0
0,60 19,0 40,0 19,0 1,40 14,0 8,20 18,0 33,0 18,0 1,13 16,0
0,80 22,0 43,0 22,0 1,87 12,0 8,40 22,0 39,0 22,0 1,13 19,0
1,00 24,0 52,0 24,0 1,47 16,0 8,60 19,0 36,0 19,0 1,13 17,0
1,20 21,0 43,0 21,0 1,20 17,0 8,80 22,0 39,0 22,0 0,93 24,0
1,40 17,0 35,0 17,0 1,20 14,0 9,00 24,0 38,0 240 1,00 24,0
1,60 14,0 32,0 14,0 0,80 17,0 9,20 23,0 38,0 23,0 1,13 20,0
1,80 11,0 23,0 11,0 0,53 21,0 9,40 19,0 36,0 19,0 1,00 19,0
2,00 7,0 15,0 7,0 0,53 13,0 9,60 20,0 35,0 20,0 0,87 23,0
2,20 6,0 14,0 6,0 0,80 7,0 9,80 17,0 30,0 17,0 1,00 17,0
2,40 10,0 22,0 10,0 0,67 15,0 10,00 12,0 27,0 12,0 0,80 15,0
2,60 12,0 22,0 12,0 1,00 12,0 10,20 12,0 24,0 12,0 0,53 22,0
2,80 14,0 28,0 14,0 1,00 14,0 10,40 20,0 28,0 20,0 0,80 25,0
3,00 18,0 33.0 18,0 1,00 18,0 10,60 19,0 31,0 19,0 0,67 28,0
3,20 22,0 37,0 22,0 1,13 19,0 10,80 30,0 40,0 30,0 0,93 32,0
3,40 15,0 32,0 15,0 0,93 16,0 11,00 44,0 58,0 44,0 0,80 55,0
3,60 17,0 31,0 17,0 0,80 21,0 11,20 25,0 37,0 25,0 0,80 31,0
3,80 22,0 34,0 22,0 1,00 22,0 11,40 52,0 64,0 52,0 0,93 56,0
4,00 22,0 37,0 22,0 1,07 21,0 11,60 44,0 58,0 44,0 0,80 55,0
4,20 25,0 41,0 25,0 1,27 20,0 11,80 70,0 82,0 70,0 0,93 75,0
4,40 24,0 43,0 24,0 1,33 18,0 12,00 70,0 84,0 70,0 0,93 75,0
4,60 22,0 42,0 22,0 1,20 18,0 12,20 62,0 76,0 62,0 0,67 93,0
4,80 20,0 38,0 20,0 1,27 16,0 12,40 48,0 58,0 48,0 1,07 45,0
5,00 16,0 35,0 16,0 1,13 14,0 12,60 28,0 44,0 28,0 0,80 35,0
5,20 19,0 36,0 19,0 1,07 18,0 12,80 72,0 84,0 72,0 1,00 72,0
5,40 19,0 35,0 19,0 1,13 17,0 13,00 105,0 120,0 105,0 0,47 225,0
5,60 19,0 36,0 19,0 1,00 19,0 13,20 25,0 32,0 25,0 0,93 27,0
5,80 22,0 37,0 22,0 1,20 18,0 13,40 14,0 28,0 14,0 0,87 16,0
6,00 18,0 36,0 18,0 1,13 16,0 13,60 11,0 24,0 11,0 0,40 27,0
6,20 20,0 37,0 20,0 1,20 17,0 13,80 8,0 14,0 8,0 0,40 20,0
6,40 22,0 40,0 22,0 1,07 21,0 14,00 9,0 15,0 9,0 0,47 19,0
6,60 25,0 41,0 25,0 0,87 29,0 14,20 10,0 17,0 10,0 0,40 25,0
6,80 27,0 40,0 27,0 1,13 24,0 14,40 30,0 36,0 30,0 0,67 45,0
7,00 16,0 33,0 16,0 0,87 18,0 14,60 18,0 28,0 18,0 0,67 27,0
7,20 15,0 28,0 15,0 1,00 15,0 14,80 13,0 23,0 13,0 0,73 18,0
7.40 14,0 29,0 14,0 0,93 15,0 15,00 12,0 23,0 120 - ——--
7,60 15,0 29,0 15,0 0,93 16,0

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocitad Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm?* - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Carreggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 10
DIAGRAMMA DI RESISTENZA 2 010406113

- committente :  UNIECO - data : 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kg/cm? RL (kg/cm?)
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UNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Carreggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 10
VALUTAZIONI LITOLOGICHE S st

- commiftente :  UNIECO -data: 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
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m 0,0 1 30 60 120 200 0,0 t c L L 0,0
Wz iz Wiz L)
1,0 - el 10 o 1,0
[ ]
o] i iz e, °
B -
2,0 ] Wiz W iz, 20| e 2,0
Wizl Wi ]
iz, wlte wltz, o
= R AE
3,0 e el 90 . 3,0
./\'} .
L]
4,0 =1 4 s 4,0
5 :
[ ]
5.0 iz, e, Wi, 5,0 [ ] . 5.0
L]
} :
6,0 6,0 . 6.0
= ‘
[ )
7.0 7,0 ail (1° 7.0
I e Wiz Wtz L4
L b Wi sl L "
B.O .:» wize s Wit 8,0 L] - 8, 0
'% :
L ]
9,0 9,0 . 9,0
e ‘
[ ]
10,0 . v 100l = 10,0
\\ ] .
[ ]
11,0 T | Mg *l le 11,0
S : : Z e e
T e .
12,0 1 cocecl 42,0 . 12,0
o s | []
o~ e
13,0 [ Sl 13,0 °l le]13.0
v il
®
14,0 _— 14,0 . 14,0
/k:}‘ |~~~ " ®
[ ]
15,0 15,0 . 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 20,0] 20,0
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JNIECO TERRE

-aboratorio Geotecnico
/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 10
TABELLA PARAMETRI GEOTECNICI a——

- committente :  UNIECO - data : 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
-note : - pagina: 1
Prof. Rp Rp/Rl Nalura Y pvo Cu OCR EuS0 Eu25 Mo Dr els e2s e3s @45 edm emy Amax/g ES0 E25 Mo

m kg/cm* (-} Litol. Um® kglem® kglem®  (-) kg/em? kg/em? % G B & 6 0 n ) kg/em?® kglem?
0,20 — - 777 185 0,04 i < - -~ - =2 + - - 2 i - - -
0,40 20 14 4/ 185 007 080 899 136 204 60 80 39 4 43 44 41 27 0,191 33 50 60
0, 19 14 2 185 011 078 713 132 198 58 - - - - - ae - == - - =
0,80 22 12 4/ 185 015 085 555 144 216 66 67 37 39 41 43 39 28 0,148 37 55 66
1,00 24 16 4/ 185 0,19 0,89 447 151 227 72 64 37 39 41 43 38 28 0,142 40 60 72_
1,20 21 17 41 185 022 082 323 140 210 83 55 36 38 40 42 37 27 0,117 35 53 63
1,40 17 14 2 185 026 0,72 227 123 184 54 - - - - - = e = - - -
1,60 14 17 21 1,85 030 064 16,3 108 162 48 - - - - - - - - - - -
1,80 11 21 2/ 1,85 033 0,554 114 81 137 42 = - - - - - - - - - -
2,00 7 13 = 046 034 035 6,5 19 28 11 -- -- - - - - - - - - -

6 A i 046 035 0,30 b2 18 28 9 == - - = - - - - - - -
2,40 10 15 2/ 0,80 037 0,50 9.2 88 132 40 - - - - - - - - = = -
2,60 12 i2 20 092 039 0,57 10,2 97 146 45 - - - - - - o - - - -
2,80 14 14 24 054 041 0864 11,0 108 162 48 - - - - - - = - - - -
3,00 18 18 24 0,98 043 0,75 12,7 128 191 56 = - - - = oy - - - == -

: 22 19 414 083 044 085 14,0 144 216 66 40 34 36 39 41 33 28 0,079 37 55 66
3,40 15 6 21 095 046 0,67 9.9 114 170 50 - - - - - - - - - - -
3,60 17 21 201 097 048 072 10,4 123 184 54 - - - - - - - - - - -
3,80 22 22 Ant 093 0,50 0,85 12,1 144 216 66 37 33 38 38 41 32 28 0072 37 55 66
4,00 2 2 414 093 052 085 11,5 144 216 66 36 33 36 38 41 32 28 0,070 37 85 66_
4,20 25 20 4 024 054 091 12,4 165 232 75 39 34 36 38 41 33 28 0078 42 63 75
4,40 24 18 414 094 056 0,89 11,2 151 227 72 7 33 kL 38 41 32 28 0,073 40 60 72
4,80 22 18  4/4: 093 058 085 10,1 144 216 66 33 33 35 38 41 32 28 0,065 37 55 66
4,80 20 16 414 093 060 0,80 2.1 1441 212 60 29 32 35 a7 40 31 27 0,056 33 50 60
5,00 16 14 244 096 061 0,70 73 152 227 52 - - .- - - - - - -- - -
5,20 19 18 244 099 063 0,78 8,1 152 228 58 - - - -- - - - - - - e
5,40 19 17 2/ 099 065 0,78 7.8 158 238 58 - - = - - - - - - - -
5,60 19 19 2/ 099 067 0,78 7.5 165 248 58 - -- -- - - - - - - - .-
5,80 22 18 40 093 069 085 8,1 166 249 66 29 32 35 37 40 31 28 0,056 37 55 66
6,00 18 16 2 088 071 075 6.7 182 272 56 -- - - == - - -- - - - -
5,20 20 17 4/ 093 073 080 7.0 183 275 80 24 31 34 37 40 30 27 0046 a3 50 60
6,40 22 21 41 093 075 085 7.3 185 278 66 27 32 34 37 40 30 28 0052 37 55 66
6,60 25 29 4/ 0,94 0,77 091 7.7 186 279 75 31 32 35 38 40 31 28 0,059 42 83 75
6,80 27 24 410 095 0,79 095 7.9 160 284 81 33 33 35 38 41 31 28 0,084 45 68 81
7,00 16 18 21 0.6 081 0,70 5.2 221 33 52 - - - - - - - - - - -

—720 15 15 2 095 083 067 4,8 229 343 50 i =~ = e e
7,40 14 15 2/ 094 084 064 4.4 236 353 48 - - - - - - - - - - --
7,60 15 16 244 095 086 0,67 4.5 241 361 50 - - - -- - - - - - - -
7.80 15 15 244 095 088 067 4.4 246 369 50 - - - - - - - - - -- -
8,00 17 17 24 097 080 0,72 4.8 250 376 54 - - - - - - - - - -- -
B,20 18 16 24/ 098 092 0,75 4.8 255 383 56 - - - -~ - - -- -- - -- -
8,40 22 19 4l 083 084 085 85 255 382 66 21 31 34 37 40 28 28 0,041 37 55 66
8,60 19 17 244 093 086 0,78 4.8 266 399 58 - -- - - -- - -- -- - -- --
8,80 22 24 4N 093 098 0,85 5.2 268 402 68 20 31 34 37 40 29 28 0,039 37 55 66
9,00 24 24 44 0584 1,00 0,89 5.4 271 406 72 23 3 34 a7 40 29 28 0,044 40 60 72

—920 23 20 4 084 102 087 52 279 418 69 21 31 34 37 40 29 28 0040 38 58 69
9,40 19 19 099 1,04 0,78 4,4 289 434 58 - - - -- - - - - - - -
9,60 20 23 093 1,05 0,80 4,4 284 441 60 15 30 33 36 38 28 27 0,030 a3 50 60
9,80 17 17 097 1,07 072 3,8 302 453 54 - - - -- - - - - - -- -
10,00 12 15 082 109 0,57 2,8 291 436 45 - - - - - - - - - - -

10,20 12 22 092 1,11 0,57 2,7 293 440 45 - - == - - - - - - - -
1040 20 25 093 113 080 4.1 315 473 60 14 30 33 36 39 27 27 0027 33 50 60
10,80 19 28 099 1,15 0,78 3.8 323 485 58 - - - - - -- - - - - --
10,80 30 32 088 117 - - S 2 27 32 34 37 40 29 29 0051 50 75

11,00 44 55 091 1,18 - -- = - 40 34 36 39 41 31 31 0,079 73 110 132
11,20 25 31 086 1,20 - - - - - 20 A 34 37 40 28 28 0028 42 63 757
11,40 52 56 092 1,22 - - - - - 45 34 37 39 42 32 3N 0,091 87 130 156
11,60 44 55 091 124 - - -- -- -- 39 33 36 38 41 31 31 0,076 73 110 132
1180 70 75 0,95 126 - = - - = 54 36 38 40 42 34 32 0115 117 175 210
12,00 70 75 095 1,28 -- - - - - 54 36 38 40 42 34 32 0114 117 175 210
12,20 62 93 094 1,29 -- = - - - 49 35 37 39 42 33 32 0102 103 155 186~
12,40 48 45 091 131 - - - - - 40 34 36 39 41 A 31 0,080 80 120 144
12,60 28 35 087 133 -- - -- - - 21 H 34 37 40 28 28 0,040 47 70 84
1280 72 72 085 135 - = = = = 53 35 38 40 42 33 32 0113 120 180 216
13,00 105 225 1,01 1,37 - - = - et €6 37 39 41 43 35 34 0,147 175 263 315
13,20 25 27 084 138 09 3.7 392 588 75 16 30 a3 36 39 27 28 0,031 42 63 75
13,40 14 16 084 141 0,64 23 344 516 48 -- -- - - - - - - - - -
13,60 1 27 081 143 054 1.9 305 457 42 - -- - - - - - - - - -
13,80 8 20 086 1,44 040 1.3 237 355 35 - - - - - - - - - - -
14,00 9 19 088 146 045 14 264 395 38 -- - - - - - - - - -- -
14,20 10 25 0,80 1,48 0,50 1,6 289 434 40 - - -- - - - -- -- - -
14,40 30 45 0,88 1,50 - - - - -- 21 3 34 a7 40 28 29 0,039 50 75 90
14,60 18 27 098 1,52 0,75 2,6 392 588 56 - - - - - - -- - - - -
14,80 13 18 093 1,53 0,60 2,0 340 510 47 - - - - - - - - - - -
1500 12 - 092 155 057 18 326 489 45 - e e e e e - e e e
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UNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 11
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA ;410406113
- committente :  UNIECO -data: 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m_ Kg/cm? Kglem®  Kglem?®  Kg/cm? - m  Kglcm? Kg/cm? Kg/cm? Kg/cm? -
0,20 - -ees - 0,13 —-- 3,20 24,0 50,0 24,0 1,40 17,0
0,40 4,0 6,0 4,0 0,20 20,0 3,40 26,0 47,0 26,0 1,60 16,0
0,60 5,0 8,0 5,0 0,47 11,0 3,60 27,0 51,0 27,0 1,53 18,0
0,80 7,0 14,0 7,0 0,73 10,0 3,80 23,0 46,0 23,0 1,27 18,0
1,00 12,0 23,0 12,0 0,87 14,0 4,00 17,0 36,0 17,0 1.40 12,0
1,20 13,0 26,0 13,0 1,00 13,0 4,20 17,0 38,0 17,0 1.33 13,0
1,40 15,0 30,0 15,0 1,13 13,0 4,40 18,0 38,0 18,0 1,53 12,0
1,60 22,0 39,0 22,0 1,20 18,0 4,60 19,0 42,0 19,0 1.47 13,0
1,80 16,0 34,0 16,0 1,13 14,0 4,80 22,0 44,0 22,0 1,27 17,0
2,00 14,0 31,0 14,0 1,07 13,0 5,00 26,0 45,0 26,0 1,40 19,0
2,20 18,0 34,0 18,0 1,13 16,0 5,20 22,0 43,0 22,0 1,47 15,0
2,40 24,0 41,0 24,0 1,33 18,0 5,40 23,0 45,0 23,0 1,33 17,0
2,60 27,0 47,0 27,0 1,33 20,0 5,60 27,0 47,0 27,0 1,20 22,0
2,80 27,0 47,0 27,0 1,27 21,0 5,80 24,0 42,0 24,0 1,20 20,0
3,00 29,0 48,0 29,0 1,73 17,0 6,00 20,0 38,0 200 e -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocitd Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
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UNIECO TERRE

_aboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 11
DIAGRAMMA DI RESISTENZA SOOAGRA 63

- committente :  UNIECO - data : 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kglcm? RL (kg/cm?)
0.0 0 0 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4.0 6,0 0.0
m :\\ :\\ Fm
1.0 ] \\. ; - 1,0
S 5 :
20 b Falda :2/00m 1 - 2.0
] ™~ ] C
3.0 ] \ 1 l r 3.0
40 1 .\/” ] ? - 40
50 ‘(\ : ? - 50
i D ] X r
6.0 7 ' r 6.0
7.0 ] ] : 7.0
8.0 . 1 - 8.0
9.0 ] : - 9,0
100 1 ] - 100
11.0 i 110
12,0 1 ] - 120
13.0 1 ! - 130
14,0 1 - - 140
15.0 1 R [ 450
16.0: . - 16,0
170: - - 17.0
18,0 . - 480
19.0 ] . - 19.0
20,0 ] ] : 20.0
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6,0
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UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 11
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO - data : 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologla Schmertmann 1978)
Torbe ed Limied Limi sabb. Sabbie e AAAAAAASSS § S
Argille organiche Argille Sabbie lim.  Sabbie e Ghiaie tt mccSAsmdC
m 00 1 30 60 120 00 "t c L L 0,0
| —H @
<,” W .
1,0 et 10ls 1,0
1\ \&Eﬂ:ﬁ’:\ '.Es :
> W Ve Wl é
2,0 vell Selons| 963 2,0
Y ]
[ ]
pe————— [ ]
_ L ]
3.0 > ——| 3,0 ° 3,0
== [ ]
L]
4 :
4,0 a | i b, e, 40| e " 4,0
Wizl wlize °
<\ Wiz Wiz iz L]
Wizl Wit ° i
5,0 Bt 5,0 . 5,0
L iz e Wiz °
\7 [
°
6,0 6,0 . 6,0
7.0 7.0 7.0
8,0 8,0 8,0
9,0 9.0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 20,0 _ 20,0
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UNIECO TERRE

Laboratorio Geotecnico
via Fosdondo, 55 - 42015 Correggio (RE)

Rifer. 10-02

PROVA PENETROMETRICA STATICA
TABELLA PARAMETRI GEOTECNICI

CPT 11

2.010496-113

14/09/2001
Piano Campagna
2,00 m da quota inizio

- committente :  UNIECO - data:

- lavoro NUOVA TANGENZIALE NORD - quota inizio :

- localita : NOVELLARA - prof. falda :

- note : - pagina .
Prof. Rp Rp/Rl Nalura Y p'vo Cu OCR EuS0 Eu25 Mo Dr o1s o025 235 g@ds
m  kglem® (-) Litol. Um* kg/em® kgfem? () kg/em? kg/em? % ) Gy ¢ 0O Cy 0
0,20 - - 777 1,85 0,04 - - - - =4 o - - - = s =
0,40 4 20 2 1,85 0,07 0,20 218 34 51 20 - -- - - - - -
0,80 5 1" b 185 0,11 025 17.3 10 15 8 - - - - - - -
0,80 7 10 1™t 185 0.5 035 184 14 21 11 B
1,00 12 14 200 185 0,19 057 257 97 146 45 -- - - - - - -
: 13 13 2 1,85 022 060 22,0 103 154 47 e e e = e
1,40 15 13 21 185 0,26 067 205 113 170 50 -- - b == = - 2
1,60 22 18 4/ 1,85 030 0B85 233 144 218 66 50 35 37 40 42 35 28
1,80 16 14 24 185 033 070 158 118 177 B2 N
2,00 14 13 24 094 035 0,64 13,2 108 162 48 - -- - - - - -

—220 18 16 2M 098 037 075 151 128 191 58 asi e s oEE B3 im e

2,40 24 18 411 094 039 0,89 17,6 151 227 72 46 34 37 39 42 34 28
2,60 27 20 4 085 041 095 17,9 161 242 81 49 35 37 39 42 35 28
280 27 21 44 085 043 095 169 161 242 8 48 35 37 39 42 34 28
3,00 29 17 4 056 045 0,98 16,8 167 251 87 49 35 37 39 42 35 29
3,20 24 17 4l 0S4 047 089 14,1 151 227 72 42 34 36 39 41 33 28
340 26 16 4 095 049 083 14,1 158 237 78 43 34 3B 39 41 33 28
3,60 27 18 4N 095 050 085 13.8 161 242 81 44 34 36 39 41 33 28
3,80 23 18 4/ 094 0,52 087 11,8 148 221 69 37 33 36 38 41 32 28
400 17 12 24 097 054 072 90 129 193 54 EER s
4,20 17 13 201 097 05 0,72 8,6 133 200 54 -- - - - - - -
440 18 12 2/ 098 058 075 86 138 207 56 - e e e e e m
4,60 19 13 2 089 060 0,78 8,6 142 214 58 - -- - - - - -
4,80 22 17 4K 0,93 062 0,85 9,3 148 222 66 32 32 35 38 41 31 28
5,00 26 19 414 0,95 0864 093 10,0 158 237 78 37 33 36 38 41 32 28
520 22 15 41 093 066 085 8,6 156 234 66 30 32 35 38 40 31 28
540 23 {7 4//: 084 088 087 86 160 240 69 31 32 35 38 40 31 28
5,60 27 22 4 085 070 085 9,2 166 248 81 36 33 36 38 41 32 28
5,80 24 20 404 0S4 071 089 8,3 170 255 72 31 32 35 38 40 31 28
6,00 20 - A4 093 0,73 0,80 7.0 184 276 60 24 31 34 37 40 30 27

Software by: Dr.D.Merlin - 0425/840820

gdm emy Amaxg E'S0 E25 Mo
() kglem® kglem?

0094 40 60 72
0101 45 68 81
0098 45 68 B8]
0,402 48 73 87 _
0083 40 60 72
0088 43 65 78
0088 45 68 81
0074 38 58 69
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UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 12
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA S BRER AT
- committente :  UNIECO - data : 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m  Kalem? Kg/cm? Kg/cm? Kg/cm? - m _ Kgicm? Kg/cm? Kg/em? Kg/em? -
0,20 ——- - - 0,20 aen 3,20 23,0 46,0 23,0 1,67 14,0
0,40 4,0 7,0 4,0 0,33 12,0 3,40 26,0 51,0 26,0 1,73 15,0
0,60 4,0 9,0 4,0 0,40 10,0 3,60 24,0 50,0 24,0 1,87 13,0
0,80 11,0 17,0 11,0 0,80 14,0 3,80 25,0 53,0 25,0 1,67 15,0
1,00 12,0 24,0 12,0 0,67 18,0 4,00 30,0 55,0 30,0 1,87 16,0
1,20 9,0 19,0 9,0 1,07 8,0 4,20 240 52,0 24,0 1,60 15,0
1,40 14,0 30,0 14,0 1,13 12,0 4,40 18,0 42,0 18,0 1,33 13,0
1,60 17,0 34,0 17.0 1,20 14,0 4,60 24,0 44,0 24,0 1,27 19,0
1,80 18,0 36,0 18,0 1,27 14,0 4,80 19,0 38,0 19,0 1,13 17,0
2,00 33,0 52,0 33,0 1,47 22,0 5,00 21,0 38,0 21,0 1,07 20,0
2,20 33,0 55,0 33,0 1,60 21,0 5,20 20,0 36,0 20,0 1,53 13,0
240 29,0 53,0 29,0 1,67 17.0 5,40 19,0 42,0 19,0 1,33 14,0
2,60 32,0 57,0 32,0 1,80 18,0 5,60 20,0 40,0 20,0 1,27 16,0
2,80 27,0 54,0 27,0 1,73 16,0 5,80 18,0 37,0 18,0 1,40 13,0
3,00 31,0 57,0 31,0 1,63 20,0 6,00 22,0 43,0 220 e -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
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UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 12
DIAGRAMMA DI RESISTENZA 2.010496-113
- committente : UNIECO -data: 14/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100

RL (kg/cm?)
0,0 e 2,0

Rp (kgicm?

00 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 40 . 60 gg
m N :\ F m
11 ] 1 -

10 1118 1 F 1.0
1 | P 1 r
20 \\-——n‘_“ Falda :2/00m - r 2.0
] (;‘ - } -

30 ] <], . F 30
. < - } -

4 e - L
40 j . 40
. /. - -

. |< - -

1 > ] / -

5.0 ; 4 4 Y L 50
60 ] i. 1 6.0
70 7 1 F 7.0
] ] :

80 1 g 8.0
9.0 i r 9.0
10,0 1 i - 10.0
11,0 1 . - 110
12.0 1 C 12,0
13.0 1 13,0
14,0 . 14,0
] 1 i
15.0 ; o
16.0 1 16,0
1 1 i
17,0 1 17,0
18.0 T . B 18.0
19,0 1 1 190
20,0 1 L 200
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 20 40 60
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UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
VALUTAZIONI LITOLOGICHE 5 D1CAOBA1S
- committente :  UNIECO - data: 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ott mccSAsmd<C
m ! 1 3 60 120 200 0,0 t c L L 0,0
stz iz Wz e
‘/\.\ \:l;:'o\\l:.'u\:;s.:a :
1,0 S Suieiel W0 . 1,0
e I H
:&:Z:%I:&E .
2‘0 -‘_k\‘. Wite Wit Wit 2'0 i 2,0
s |
[ ]
3,0 ) 3,0 s 3,0
Wze iz Wiz L
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Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE)

Rifer. 10-02

PROVA PENETROMETRICA STATICA
TABELLA PARAMETRI GEOTECNICI

CPT 12

2.010496-113

- committente :  UNIECO - data : 14/09/2001

-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio

- note : - pagina : 1
Prof. Rp Rp/MRI Natura Y pvo Cu OCR EuS0 Eu25 Mo Dr eis e2s 83s @45 odm emy Amaxg ES0 E25 Mo
m  kglem®* (<) Litol. ¢m® kglem®* kglem? () kglem? kglcm? % ") ) ) ) ) ) (-) kg/cm?® kglcm?
0,20 —- - 777 185 004 - - - - - - - - - - - - - - - -
040 4 12 1"t 185 007 020 218 8 12 6 e - e e -
0,60 4 10 1 1,85 0,11 0,20 13,1 8 12 6 -- - -- - - - - - - LI
0,80 11 14 210 1856 0,15 064 314 a1 137 42 - - = - - - - - - - -
1,00 12 18 21 185 019 057 257 97 146 45 -- - - - - - - = = - -

9 8 2 185 0,22 045 15,2 77 115 38 - - - - - - - - - - -

140 14 12 2 185 026 064 19, 108 162 48 - e e e e e 2 & 2 &=
1,60 17 14 21 185 030 0,72 19,2 123 184 54 - - - - - - - - - = =
1,80 18 14 21 185 033 0,75 17,3 128 191 56 - -- - - -- -- -- - - e
2,00 33 22 Al 0,97 035 1,10 26,0 187 281 99 59 38 38 40 43 37 29 0,129 55 83 99_
2,20 33 21 41 0,97 037 1,10 243 187 281 99 58 36 38 40 43 36 29 0,125 55 83 99
2,40 29 17 4l 0,9 039 098 19,9 167 251 87 52 35 38 40 42 35 29 0110 43 73 87
2,60 32 18 4/ 0,97 041 107 207 181 272 96 55 36 38 40 42 38 29 0,116 53 80 86
2,80 27 16 4/ 0,95 043 0,95 16,9 161 242 81 48 35 37 39 42 34 28 0098 45 68 81
3,00 31 20 4n 097 045 1,03 17.8 176 264 a3 51 35 37 40 42 35 29 0,107 52 78 93_
3,20 23 14 41 0,94 047 087 13,6 148 221 69 40 34 36 39 41 33 28 0,080 38 58 69
3,40 26 15 4/ 085 048 093 141 158 237 78 43 34 36 39 41 33 28 0,087 43 65 78
3,60 24 13 4/ 024 051 089 12,7 151 227 72 40 34 36 38 41 33 28 0,079 40 60 72
3,80 25 15 4/ 084 052 0,981 12,5 155 232 75 40 34 36 39 41 33 28 0,080 42 63 75
4,00 30 16 4/ 096 054 1,00 13,5 170 255 20 45 34 37 39 42 34 29 0,093 50 75 90_
4,20 24 15 4/ 024 056 089 1.1 151 227 72 37 33 36 38 41 32 28 0,073 40 60 72
4,40 18 13 2 098 058 0,75 8,6 138 207 56 - -- - - - - -- -- -- -- --
4,60 24 19 4N 094 060 089 102 151 227 72 35 a3 a5 38 41 32 28 0,068 40 60 72
4,80 19 17 2/ 099 062 0,78 8.3 148 222 58 - -- -~ - - -- - - -- e s
5,00 21 20 4Lk 093 064 0,82 8,6 151 227 63 29 32 35 37 40 31 27 0,056 35 53 63_
5,20 20 13 4/ 093 066 0,80 8,0 158 237 60 27 32 34 37 40 30 27 0,051 32 50 €0
5,40 19 14 24¢ 099 068 0,78 7.4 166 249 58 - -- -- - - -- - - - - .-
5,60 20 16 414 093 0,70 0,80 7.5 171 256 60 26 32 34 37 40 30 27 0,048 33 50 60
5,80 18 13 2 098 072 0,75 6,7 183 274 56 - - -- -- - == - - - - -
6,00 22 - 4l 093 073 0,85 75 180 270 66 27 32 35 37 40 30 28 0053 37 55 66

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

_aboratorio Geotecnico

fia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 13
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 5. pGAeEA45
- committente :  UNIECO -data: 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof, falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LE Rp RL Rp/RI
m _ Kg/lcm? Kglcm? Kg/cm? Kg/cm? - m  Kg/em? Kg/cm? Kg/cm? Kg/cm? -
0,20 - ———- - 2,53 ——— 6,20 23,0 40,0 23,0 1,07 22,0
0,40 40,0 78,0 40,0 1,33 30,0 6,40 18,0 34,0 18,0 1,13 16,0
0,60 38,0 58,0 38,0 1,47 26,0 6,60 17,0 34,0 17,0 1,00 17,0
0,80 50,0 72,0 50,0 2,00 25,0 6,80 18,0 33,0 18,0 1,20 15,0
1,00 58,0 88,0 58,0 2,27 26,0 7,00 23,0 41,0 23,0 1,33 17,0
1,20 56,0 90,0 56,0 1,47 38,0 7.20 25,0 45,0 25,0 1,33 19,0
1,40 46,0 68,0 46,0 1,27 36,0 7.40 20,0 40,0 20,0 1,13 18,0
1,60 31,0 50,0 31,0 1,20 26,0 7,60 19,0 36,0 19,0 1,07 18,0
1,80 19,0 37,0 19,0 1,27 15,0 7.80 22,0 38,0 22,0 0,93 24,0
2,00 19,0 38,0 19,0 1,33 14,0 8,00 22,0 36,0 22,0 1,20 18,0
2,20 19,0 38,0 19,0 1,13 17,0 8,20 21,0 39,0 21,0 1,07 20,0
240 16,0 33,0 16,0 1,07 15,0 8,40 24,0 40,0 24,0 1,33 18,0
2,60 16,0 32,0 16,0 1,00 16,0 8,60 19,0 38,0 19,0 127 15,0
2,80 16,0 31,0 16,0 0,80 20,0 8,80 28,0 47.0 28,0 1,33 21,0
3,00 20,0 32,0 20,0 1,07 19,0 9,00 26,0 46,0 26,0 147 18,0
3,20 16,0 32,0 16,0 0,93 17,0 9,20 24,0 46,0 24,0 1,53 16,0
3,40 13,0 27,0 13,0 1,00 13,0 9,40 23,0 46,0 23,0 1,33 17,0
3,60 18,0 33,0 18,0 0,80 22,0 9,60 23,0 43,0 23,0 1,47 16,0
3,80 22,0 34,0 22,0 1,07 21,0 9,80 22,0 44,0 22,0 1,33 16,0
4,00 22,0 38,0 22,0 1,20 18,0 10,00 27,0 47,0 27,0 1,27 21,0
4,20 20,0 38,0 20,0 1,20 17,0 10,20 36,0 55,0 36,0 1,27 28,0
4,40 17,0 350 17,0 1,27 13,0 10,40 43,0 62,0 43,0 1,67 26,0
4,60 18,0 37.0 18,0 127 14,0 10,60 47,0 72,0 47,0 2,27 21,0
4,80 25,0 440 25,0 1,47 17,0 10,80 40,0 74,0 40,0 1,87 21,0
5,00 21,0 43,0 21,0 147 14,0 11,00 37,0 65,0 37,0 1,80 21,0
5,20 28,0 50,0 28,0 1,33 21,0 11,20 28,0 55,0 28,0 1,13 25,0
5,40 28,0 48,0 28,0 1,27 22,0 11,40 38,0 55,0 38,0 147 26,0
5,60 25,0 44,0 25,0 1,27 20,0 11,60 36,0 58,0 36,0 1,93 19,0
5,80 18,0 37,0 18,0 1,13 16,0 11,80 36,0 65,0 36,0 2,07 17,0
6,00 21,0 38,0 21,0 1,13 19,0 12,00 36,0 67,0 360 -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.0.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 13
DIAGRAMMA DI RESISTENZA —

- committente :  UNIECO -data: 14/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kglcm? RL (kg/cm?)

0.0 0 0O 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6,0 0.0
m L1 ]| i 4 L m
1] 2 11 r
1.0 1 o 1 M - 1.0
i 7 ] C
i | L 4 -

20 1 ] Faldal :2/00m - ( wr
3.0 1 - Ji 1 4 . 3.0
§ 4 1 J 5
] N ] N
40 1 1 ° F 40
] {,r i K L
50 1 1 i - 50
] /; ] 5
60 <, ] ] C 60
] > ] { :

7.0 ] {\. . - 7.0
j ] 1/ :

] d 1 ¥
80 1 b 1 % - 8,0
B : i :

9.0 1 Va ] r 90
] { ] ; C
10,0 ] e 1 I 10.0
: L 1IN, ;

11.0 1 e 1 I [ 11.0
1 F{ ] i C
12,0 1 ] B [ 12,0
8.5 3 ] - 130
14.0 ] ] . 14,0
15.0 ] i i 15,0
16,0 : 16,0
. ] - 170
18.0: | : 18.0
19.0: ; : 19.0
20.0: : - 20.0

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6,0

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

aboratorio Geotecnico

i -fn_l

ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 13
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO - data: 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litclogia Begemann 1965 A.G.I. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ott mecc SAs mdC
m 005 15 30 60 120 200 00 t c L L 0,0
I L]
e [ ]
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> Grastay .
,_——"/_./ "—“—_—l_ ]
2,0 d Sedede] 20 . 2,0
[ ]
< W iz Wiz :
3,0 > 3,0 e 3,0
.:: il sl vl ° =
L]
4,0 7 40 . 4,0
g ]
{ Wiz Wit ity °
= iz i it L] 5
5,0 o] Lina.| 5.0 . 5,0
8 — :
- ——— [ ]
6,0 6,0 . 6,0
ﬁ = ®
L]
[ ]
7.0 (\ Wiz Wil 7.0 : 7.0
&’ :
— L]
8,0 5 8,0 wl” 8,0
[ ]
[ ]
L Wiz Wiz Wi e
9,0 . 9,0 s 9,0
12\k — :
L [ ]
10,0 = 10,0 "% 10,0
f7 — :
pee———— L ]
11,0 . 11,0
—_—— L ]
/) )
L ]
12,0 . 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 20,0 : i 20,0

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

_.aboratorio Geotecnico
'ia Fosdondo, 55 - 42015 Correggio (RE)

Rifer. 10-02

PROVA PENETROMETRICA STATICA
TABELLA PARAMETRI GEOTECNICI

CPT 13

2.010496-113

- committente :  UNIECO - data : 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
IﬂllllIHHTHHMHMH!MNI|IIIIIIﬂIIIIIIIIIIIIIIIIP}JHWHM%HANHILHRHIIIIIIIIIIIIIIII
Prof. Rp RpRI Natura Y pvo Cu QCR Eus0 Eu25 Mo Dr ois o02s 93s @4s odm emy Amexg E'S0 E25 Mo
m kgt () Lol Uw kglem® kglem® () kgem® kgt % () O (O 0 O 0 Q  kefem® kglm®
0,20 - e 0,04 - - - < -- - i - - - - - - - - -
0,40 40 30 0,07 1,33 99,9 227 340 120 100 42 43 45 48 44 30 0,258 67 100 120
0,60 38 26 041 1,27 93,9 215 323 114 92 41 42 44 45 42 30 0,231 63 95 114
0,80 50 25 0,15 1,67 99,9 283 425 150 a5 41 43 44 46 42 31 0,240 83 125 150
1,00 58 26 0,49 1,93 99,9 329 493 174 94 41 43 44 45 42 31 0,239 97 145 174 _
. 56 a8 0,22 - - - - - 89 40 42 43 45 41 31 0,219 93 140 168
1,40 46 36 0,26 - - - - - 78 39 41 42 44 40 31 0,184 77 115 138
1,60 3 26 0,30 1,03 30,0 176 264 93 61 ar 39 41 43 37 29 0,134 52 78 93
1,80 19 15 0,33 0,78 18,1 132 198 58 - - - -- - - - - - - -
2,00 19 14 2 0,99 035 0,78 16,8 132 198 58 - - e - - - - - - - =
2,20 19 17 20 0589 037 078 15,7 132 198 58 - - - - - - - - - - -
240 16 15 2 096 039 070 128 118 177 52 - e e e e e = - e e -
2,60 16 16 2 096 041 0,70 121 118 177 52 - - - - - - b - - - -
2,80 16 20 2 0,9 043 070 11,4 118 177 52 - - - - - - - - - - -
3,00 20 19 4/ 0,93 045 0,80 12,9 136 204 60 36 33 36 38 41 32 27 0,071 33 50 80
320 16 17 2 09 047 070 10,3 118 177 52 -- - - -- - - - - - - -
3,40 i3 13 201 093 049 060 8,2 116 174 47 - - - -- - - - - - - -
3,60 18 22 2 098 0,51 075 10,3 128 191 56 - - - == - - - - - - -
3,80 22 21 414 093 052 085 11,4 144 216 66 36 33 36 38 41 32 28 0070 37 55 66
4,00 22 18 4L 0,93 054 085 10,9 144 216 66 35 33 35 38 4 32 28 0068 37 55 66 _
420 20 17 4nh 083 056 0,80 9.8 137 205 60 3 32 35 38 40 31 27 0,059 33 50 60
4,40 17 13 2 0,97 058 0,72 8,3 139 208 54 - - - -- - - - - - - -
4,60 18 14 2 088 060 0,75 83 143 215 56 - - - - - - - -- - - -
4,80 25 17 4Lk 084 082 09 10,1 155 232 75 36 33 36 38 41 32 28 0,071 42 63 75
5,00 21 14 40 083 064 0,82 8,6 151 227 63 29 32 35 37 40 31 27 0,056 35 53 83
5,20 28 21 414 086 066 097 10,1 164 246 84 38 33 36 38 41 32 28 0,076 47 70 84
5,40 28 22 Ann 086 068 097 9.8 165 247 84 38 33 36 38 41 32 28 0,075 47 70 &4
5,60 25 20 41 094 070 091 8.8 165 247 75 33 33 35 38 41 31 28 0,065 42 63 75
5,80 18 16 2 098 072 075 8,7 183 274 56 - - - - - - - - - - -
6,00 21 19 4/ 093 073 082 73 182 273 63 26 32 34 37 40 30 27 0,049 35 53 63
5,20 23 22 41 0,94 0,75 0,87 7.5 184 276 69 28 32 35 37 40 30 28 0,055 38 58 B9
6,40 18 16 2 098 077 075 6,1 204 306 58 - - - - - - - - - - -
6,60 17 17 2 097 078 072 5,6 213 320 54 - - - - - - - - - - -
6,80 18 15 26 098 081 075 57 218 327 56 - .. -- - - - - - - - -
7.00 23 17 4/ 094 083 0,87 6,6 212 318 69 26 32 34 37 40 30 28 0,050 38 58 69 _
7,20 25 19 4fh 0,94 085 081 6,8 215 322 75 28 32 35 37 40 30 28 0,054 42 63 75
7,40 20 18 4l 0,93 087 0,80 &7 233 350 60 20 31 34 37 40 29 27 0,038 33 50 60
7.60 19 i8 20 099 089 0,78 5,3 242 383 58 - - -- -- - - - - - - -
7.80 22 24 4l 093 091 085 58 242 364 66 22 31 34 37 40 29 28 0,042 a7 55 66
8,00 22 18 093 092 085 56 249 374 66 22 31 34 37 40 29 28 0,042 37 55 66
8,20 21 20 093 094 082 8.3 258 386 63 20 3 34 36 40 29 27 0,038 35 53 63
8,40 24 18 0,94 086 0,89 5,7 258 388 72 24 31 34 37 40 29 28 0,045 40 60 72
8,60 19 18 099 098 078 4,7 273 409 58 - - - -- - - - - - - -
8,80 28 21 09 1,00 097 6,0 265 397 84 28 32 35 ar 40 30 28 0,054 47 70 84
9,00 26 18 095 1,02 093 5,6 275 413 78 25 32 34 a7 40 29 28 0,048 43 65 78
9,20 24 16 0,94 1,04 089 52 285 427 72 22 31 34 37 40 29 28 0,042 40 60 72
9,40 23 17 0,94 1,06 087 49 292 439 69 20 31 37 40 28 28 0,038 38 58 69
9,60 23 16 094 1,08 087 48 298 448 69 20 31 34 36 40 28 28 0,037 38 58 69
9,80 22 16 093 109 085 46 305 457 66 18 30 33 38 39 28 28 0,034 37 55 66
10,00 27 21 085 1,11 095 51 306 459 81 24 kil 34 37 40 29 28 0,046 45 68 81
36 28 099 1,13 1,20 6,7 288 432 108 34 33 35 38 41 3 30 0,066 60 108
10,40 43 26 1,00 1,15 143 8,2 275 412 129 40 34 36 38 41 31 30 0,078 72 108 129
10,60 47 21 1,01 1147 1,57 9,0 278 417 141 42 34 36 39 41 32 31 0,085 78 118 141
10,80 40 21 100 1,19 133 7.2 206 444 120 36 3 36 38 41 31 30 0,071 67 100 120
11.00 37 21 089 1,21 123 6.4 314 47 111 33 a3 35 38 41 30 30 0,064 62 93 111
% 28 25 096 1,23 097 46 343 514 B84 23 31 34 37 40 29 28 0,044 47 70 84
11.40 38 26 0,99 1,258 127 6,4 325 487 114 33 33 35 38 41 30 30 0,065 63 95 114
11,60 36 19 0,98 1,27 1,20 58 339 509 108 31 32 35 38 40 30 30 0,060 60 90 108
11,80 36 17 0,99 128 1,20 57 346 520 108 31 32 35 38 40 30 30 0,059 60 90 108
12.00 36 - 0,89 1,31 - - - - - 30 32 35 38 40 30 30 0,058 60 90 108

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

.aboratorio Geotecnico

lia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 14A
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010495-113

- committente :  UNIECO - data: 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m__ Kglcm? Kglcm? Kglcm® __ Kg/cm? - m _ Kglem? Kg/cm? Kg/cm? Kg/cm? -
0,20 -——- - - 0,40 - 10,20 31,0 56,0 31,0 1,87 17,0
0,40 10,0 16,0 10,0 1.47 7.0 10,40 36,0 64,0 36,0 2,00 18,0
0,60 33,0 55,0 33,0 1,67 20,0 10,60 38,0 68,0 38,0 1,60 24,0
0,80 37,0 62,0 37,0 1,60 23,0 10,80 36,0 60,0 36,0 1,80 20,0
1,00 36,0 60,0 36,0 2,00 18,0 11,00 28,0 55,0 28,0 1,47 19,0
1,20 40,0 70,0 40,0 1,13 35,0 11,20 30,0 52,0 30,0 1,47 20,0
1,40 30,0 47,0 30,0 1,13 26,0 11,40 28,0 50,0 28,0 1,47 19,0
1,60 23,0 40,0 23,0 1,07 22,0 11,60 22,0 44,0 22,0 1,00 22,0
1,80 17,0 33,0 17,0 1,33 13,0 11,80 13,0 28,0 13,0 0,93 14,0
2,00 18,0 38,0 18,0 1,20 15,0 12,00 14,0 28,0 14,0 1,00 14,0
2,20 20,0 38,0 20,0 1,13 18,0 12,20 22,0 37,0 22,0 0,93 24,0
2,40 15,0 32,0 15,0 1,13 13,0 12,40 23,0 37,0 23,0 1,20 19,0
2,60 14,0 31,0 14,0 1,07 13,0 12,60 25,0 43,0 25,0 1.27 20,0
2,80 15,0 31,0 15,0 1,13 13,0 12,80 24,0 43,0 240 1,27 19,0
3,00 24,0 41,0 24,0 1,20 20,0 13,00 24,0 43,0 24,0 1,33 18,0
3,20 18,0 37,0 19,0 1,00 19,0 13,20 25,0 45,0 25,0 1,13 22,0
3,40 22,0 37,0 22,0 0,87 25,0 13,40 19,0 36,0 18,0 1,20 16,0
3,60 23,0 36,0 23,0 1,13 20,0 13,60 18,0 36,0 18,0 1,07 17,0
3,80 20,0 37,0 20,0 1,07 19,0 13,80 18,0 34,0 18,0 0,93 19,0
4,00 24,0 40,0 24,0 1,20 20,0 14,00 17,0 31,0 17,0 0,93 18,0
4,20 23.0 41,0 23,0 1,20 19,0 14,20 12,0 26,0 12,0 0,87 14,0
4,40 18,0 36,0 18,0 1,13 16,0 14,40 9,0 22,0 9,0 0,80 11,0
4,60 23,0 40,0 23,0 1,27 18,0 14,60 11,0 23,0 11,0 0,60 18,0
4,80 24,0 43,0 24,0 1,33 18,0 14,80 12,0 21,0 12,0 0,67 18,0
5,00 20,0 40,0 20,0 1,27 16,0 15,00 14,0 24,0 14,0 0,60 23,0
5,20 23,0 42,0 23,0 1,27 18,0 15,20 15,0 24,0 15,0 0,60 25,0
5,40 22,0 41,0 22,0 1,13 19,0 15,40 9,0 18,0 9,0 0,67 13,0
5,60 19,0 36,0 19,0 1,20 16,0 15,60 15,0 25,0 15,0 0,60 25,0
5,80 19,0 37,0 19,0 1,00 19,0 15,80 18,0 27,0 18,0 0,93 19,0
6,00 21,0 36,0 21,0 1,07 20,0 16,00 14,0 28,0 14,0 0,87 16,0
6,20 21,0 37,0 21,0 1,07 20,0 16,20 14,0 27,0 14,0 0,87 16,0
6,40 17,0 33,0 17,0 1,20 14,0 16,40 13,0 26,0 13,0 0,87 15,0
6,60 19,0 37,0 19,0 1,07 18,0 16,60 13,0 26,0 13,0 0,67 19,0
6,80 19,0 35,0 19,0 1,13 17,0 16,80 11,0 21,0 11,0 0,67 16,0
7,00 16,0 33,0 18,0 1,07 15,0 17,00 13,0 23,0 13,0 0,67 19,0
7,20 23,0 39,0 23,0 1,07 22,0 17,20 16,0 26,0 16,0 0,67 24,0
7.40 25,0 41,0 25,0 1,33 19,0 17,40 14,0 24,0 14,0 0,67 21,0
7,60 20,0 40,0 20,0 1,27 16,0 17,60 15,0 25,0 15,0 0,93 16,0
7,80 19,0 38,0 19,0 1,27 15,0 17,80 23,0 37,0 23,0 1,13 20,0
8,00 19,0 38,0 19,0 1,20 16,0 18,00 21,0 38,0 21,0 1,27 17,0
8,20 20,0 38,0 20,0 1,33 15,0 18,20 24,0 43,0 24,0 1,07 22,0
8,40 18,0 38,0 18,0 1,20 15,0 18,40 17,0 33,0 17,0 0,93 18,0
8,60 22,0 40,0 22,0 1,33 16,0 18,60 16,0 30,0 16,0 0,87 18,0
8,80 25,0 45,0 25,0 1,53 16,0 18,80 12,0 25,0 12,0 0,80 15,0
9,00 25,0 48,0 25,0 1,47 17,0 19,00 40,0 52,0 40,0 0,40 100,0
9,20 23,0 45,0 23,0 1,63 15,0 19,20 16,0 22,0 16,0 0,40 40,0
9,40 22,0 45,0 22,0 1,47 15,0 19,40 12,0 18,0 12,0 0,53 22,0
9,60 21,0 43,0 21,0 1,47 14,0 19,60 18,0 26,0 18,0 0,80 22,0
9,80 24,0 46,0 24,0 1,47 16,0 19,80 16,0 28,0 16,0 0,87 18,0
10,00 31,0 53,0 31,0 1,67 19,0 20,00 15,0 28,0 150 - ———-

_ PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cmis
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 14B
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA o
- committente :  UNIECO -data: 14/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 0,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m _ Kg/lcm? Kg/cm? Kg/lem? Kg/em? - m__ Kg/lem? Kglem? Kglem? Kglem? -
0,20 13,0 26,0 13,0 1,07 12,0 7,80 62,0 74,0 62,0 1,47 42,0
0,40 14,0 30,0 14,0 0,80 17,0 8,00 42,0 64,0 42,0 0,80 52,0
0,60 14,0 26,0 14,0 0,80 17,0 8,20 78,0 90,0 78,0 1,20 65,0
0,80 14,0 26,0 14,0 0,93 15,0 8,40 26,0 44,0 26,0 1,27 21,0
1,00 16,0 30,0 16,0 0,80 20,0 8,60 19,0 38,0 19,0 0,87 22,0
1,20 16,0 28,0 16,0 0,93 17,0 8,80 18,0 31,0 18,0 1,00 18,0
1,40 12,0 26,0 12,0 0,60 20,0 9,00 25,0 40,0 25,0 1,00 25,0
1,60 12,0 21,0 12,0 0,67 18,0 9,20 20,0 35,0 20,0 0,80 25,0
1,80 12,0 22,0 12,0 0,67 18,0 9,40 13,0 25,0 13,0 0,67 19,0
2,00 11,0 21,0 11,0 0,60 18,0 9,60 13,0 23,0 13,0 0,73 18,0
2,20 9,0 18,0 9,0 0,60 15,0 9,80 21,0 32,0 21,0 0,93 22,0
2,40 10,0 19,0 10,0 0,60 17,0 10,00 17,0 31,0 17,0 0,80 21,0
2,60 9,0 18,0 9,0 0,47 19,0 10,20 14,0 28,0 14,0 0,93 15,0
2,80 10,0 17,0 10,0 0,87 12,0 10,40 16,0 30,0 16,0 0,80 20,0
3,00 25,0 38,0 25,0 0,53 47,0 10,60 24,0 36,0 24,0 1,33 18,0
3,20 50,0 58,0 50,0 0,60 83,0 10,80 23,0 43,0 23,0 1,33 17,0
3,40 51,0 60,0 51,0 0,53 96,0 11,00 21,0 41,0 21,0 1,07 20,0
3,60 52,0 60,0 52,0 0,73 71,0 11,20 18,0 34,0 18,0 0,80 22,0
3,80 55,0 66,0 55,0 0,47 118.0 11,40 20,0 32,0 20,0 0,93 21,0
4,00 48,0 55,0 48,0 0,80 60,0 11,60 18,0 32,0 18,0 1,07 17,0
4,20 60,0 72,0 60,0 0,80 75,0 11,80 19,0 35,0 19,0 0,93 20,0
4,40 60,0 72,0 60,0 0,73 82,0 12,00 80,0 94,0 80,0 0,80 100,0
4,60 64,0 75,0 64,0 0,87 74,0 12,20 48,0 60,0 48,0 1,07 45,0
4,80 72,0 85,0 72,0 0,80 90,0 12,40 54,0 70,0 54,0 0,93 58,0
5,00 84,0 96,0 84,0 1,00 84,0 12,60 28,0 42,0 28,0 0,87 32,0
5,20 110,0 125,0 110,0 0,53 206,0 12,80 27,0 40,0 27,0 1,27 21,0
5,40 52,0 60,0 52,0 0,80 65,0 13,00 26,0 45,0 26,0 1,53 17,0
5,60 24,0 36,0 24,0 1,00 240 13,20 25,0 48,0 25,0 1,13 22,0
5,80 22,0 37,0 22,0 1,13 19,0 13,40 33,0 50,0 33,0 1,83 22,0
6,00 20,0 37,0 20,0 1,20 17,0 13,60 32,0 55,0 32,0 1,87 17,0
6,20 21,0 39,0 21,0 1,27 17,0 13,80 30,0 58,0 30,0 1,73 17,0
6,40 19,0 38,0 19,0 1,20 16,0 14,00 28,0 54,0 28,0 1,87 15,0
6,60 16,0 34,0 16,0 1,07 15,0 14,20 30,0 58,0 30,0 2,13 14,0
6,80 18,0 34,0 18,0 1,27 14,0 14,40 30,0 62,0 30,0 1,47 20,0
7,00 19,0 38,0 19,0 1,20 16,0 14,60 26,0 48,0 26,0 1,60 16,0
7,20 19,0 37,0 19,0 1,00 19,0 14,80 20,0 44,0 20,0 1,27 16,0
7,40 18,0 33,0 18,0 1,33 13,0 15,00 21,0 40,0 21,0 -
7,60 25,0 45,0 25,0 0,80 31,0

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




NIECO TERRE

sboratorio Geotecnico

a Fosdando, 55 - 42015 Carreggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 14A
DIAGRAMMA DI RESISTENZA 2 010496-113

- committente :  UNIECO -data: 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kgn’cm? RL (kg/cm?)
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NIECO TERRE

\boratorio Geotecnico
, Eosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 14B
DIAGRAMMA DI RESISTENZA 2.010496-113

- committente :  UNIECO - data: 14/09/2001

-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

- localita NOVELLARA - prof. falda : 0,00 m da quota inizio
- scala vert.: 1: 100
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JNIECO TERRE

aboratorio Geotecnico

ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 14A
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO -data: 14/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.L. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
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JNIECO TERRE

aboratorio Geotecnico

ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 14B
VALUTAZIONI LITOLOGICHE & D493

- committente :  UNIECO - data : 14/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 0,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
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JNIECO TERRE

.aboratorio Geotecnico
‘ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 14A
TABELLA PARAMETRI GEOTECNICI M

- committente :  UNIECO -data: 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
[T RETLRA SOEBMA T IMA A RN G RANUERRE T
Prof. Rp Rp/Rl Nalura Y pvo Cu OCR Eu50 Eu25 Mo Dr el p2s ©3s @45 edm emy Amaxg E'S0 E25 Mo

m kg/em® (-} Litol. Ym* kglem® kglem? (-) kglem? kgfcm? % ) ‘) ) ) %3 () () kglem?® kg/cm?®
0,20 .- - 1,85 0,04 -- - - - - - -- - - -- -- - - - -- -
0,40 10 7 1,85 0,07 050 684 85 128 40 - - - - - -- - - - -- -
0,60 3 2 1,85 041 1,10 89,9 187 281 99 88 40 42 43 45 42 29 0215 55 83 99
0,80 37 23 185 0,15 1,23 88,9 210 315 111 B4 40 41 43 45 41 30 0,204 62 93 111

1,00 36 18 185 0,19 1,20 65,0 204 308 108 78 39 41 42 44 40 30 0,184 60 90 108 _
1,20 40 35 1,85 0,22 - - - - - 77 39 41 42 44 40 30 0,181 67 100 120
1,40 30 26 185 026 1,00 340 170 255 20 64 37 39 41 43 38 29 0,140 50 75 €0
1,60 23 22 185 030 087 24,1 148 221 89 51 35 ar 40 42 36 28 0,107 38 E8 69
1,80 17 13 185 033 0,72 16,6 123 184 54 - - -- - - - - - - - -
2,00 18 15 028 035 075 16,1 128 191 56 - -- - -- e -- - - - - -
2.20 20 18 093 037 080 16.4 136 204 €0 41 34 38 39 41 34 27 0,082 33 50 60
2,40 15 13 095 0,39 067 12,3 113 170 50 - - - - - - - - - - -
2,60 14 13 094 041 064 10,9 108 162 48 - - - -- - - - - - - -
2,80 15 13 095 043 067 10,9 113 170 50 -- - - - -- - - -- - - e
3,00 24 20 094 045 0,89 14.8 151 227 72 43 34 36 39 41 34 28 0,088 40 60 72
3,20 19 19 09¢ 047 0,78 11,9 132 1¢8 58 - - - -- - - - -- -~ - -
3,40 22 25 0,93 049 085 12,6 144 216 €6 38 33 36 38 41 33 28 0074 37 55 66
3,60 23 20 094 050 0,87 12,4 148 221 69 38 33 36 38 41 33 28 0,078 38 58 69
3,80 20 19 093 052 0,80 10,7 136 204 60 33 33 35 38 41 32 27 0,063 33 50 €60
4,00 24 20 094 054 089 1.7 151 227 72 38 33 36 38 41 32 28 0075 40 60 72_
4,20 23 19 094 056 0,87 10,9 148 221 69 36 33 36 38 41 32 28 0,070 38 68 69
440 18 16 096 058 075 87 137 206 56 o N, =~ = s
4,60 23 18 094 0860 0,87 10,0 148 221 69 34 33 35 38 41 32 28 0,086 38 58 69
4,80 24 18 094 062 0,88 9,9 159 227 72 35 33 35 38 41 32 28 0,068 40 60 72
5,00 20 16 093 084 080 8,4 151 227 60 28 32 35 37 40 31 27 0,053 33 50 60_
5,20 23 18 094 0865 0,87 8.9 165 233 69 32 32 35 38 41 31 28 0,062 38 58 69
5,40 22 19 093 067 0,85 8.4 160 240 66 30 32 35 37 40 31 28 0,057 37 55 66
5,60 19 16 099 0869 0,78 7.2 172 258 58 - - - - - - - -- - -- -
5,80 19 19 099 071 0,78 7,0 179 268 58 - - - - - - - -- - - e
6,00 21 20 093 0,73 0,82 7.3 181 271 63 26 32 34 37 40 30 27 0,050 35 53 63_
6,20 21 20 093 075 0,82 71 188 281 63 25 32 34 37 40 30 27 0,048 35 53 63
640 17 14 097 077 072 58 205 308 54 5w e e e e = =
6,60 19 18 093 0,79 0,78 6,1 207 311 58 - - - - - - - - - - -
6,80 19 17 099 081 0,78 6,0 214 322 58 -- -- - - - - - - - - -
7.00 16 15 096 0,83 0,70 51 228 342 52 - - - - - - - - -- - e
7.20 23 22 094 085 0,87 6,5 218 328 69 26 32 34 37 40 30 28 0,049 38 58 69
7,40 25 19 094 087 081 6,7 221 33 75 28 32 35 37 40 30 28 0,053 42 63 75
7,60 20 16 093 088 0,80 55 239 3589 60 20 31 34 36 40 29 21 0037 33 50 60
7,80 19 15 099 0.2 0,78 5.2 248 372 58 - - - - - - - - - - -
8.00 19 16 099 092 0,78 50 255 382 58 - - -- - - - -- == - - -
8,20 20 15 093 0,94 0,80 51 259 389 60 18 31 33 36 39 28 27 0,035 3 50 60
8.40 18 15 098 09 0,75 4,6 268 402 56 - - - - - - - -- - - --
8,60 22 16 093 0,058 0,85 52 269 403 66 20 31 34 37 40 29 28 0,038 37 55 686
8,80 25 16 094 1,00 081 56 270 405 75 24 31 34 37 40 29 28 0,046 42 63 75
9,00 25 17 024 1,02 091 54 276 415 15 24 31 34 a7 40 28 28 0,045 42 63 75_
9,20 23 15 094 104 0,87 50 286 429 69 21 31 34 37 40 28 28 0,039 38 58 89
9,40 22 15 093 1,06 0,85 4.8 293 440 66 19 31 33 36 39 28 28 0,035 37 55 66
9,60 21 14 093 1,07 0,82 4,5 300 448 63 17 30 33 36 39 28 27 0,032 35 53 &3
9,80 24 16 094 1,09 0,88 4.8 303 454 72 21 31 34 37 40 29 28 0038 40 60 72
10,00 kal 19 097 1,11 1,03 57 298 447 93 29 32 35 37 40 30 29 0058 52 78 93

% 3 17 0,97 1,43 1,03 5,6 305 458 a3 29 32 35 37 40 30 29 0,055 52 78 937
10,40 36 18 089 1,15 1,20 6,6 295 442 108 a3 33 35 38 41 30 30 0,085 60 80 108
10,60 38 24 089 1,17 1,27 6,9 295 442 114 35 33 35 38 41 31 30 0,068 63 95 114
10,80 36 20 089 1,19 1,20 6,3 310 464 108 33 33 35 38 41 30 30 0,063 60 90 108
11,00 28 19 096 1,21 097 4.7 336 S04 84 24 31 34 a7 40 29 28 0,045 47 70 84
11,20 30 20 096 123 1,00 49 341 511 30 26 32 234 a7 40 29 29 0,048 50 75 80
11,40 28 19 096 1,25 0,97 4,6 348 522 84 23 31 34 37 40 29 28 0,043 47 70 84
11,60 22 22 0,93 1,27 085 3.8 357 535 66 14 30 33 36 29 27 28 0,028 37 55 66
11,80 13 14 0,93 129 0,60 24 323 484 47 -- - - - - - B - -- - -
12,00 14 14 094 130 064 2,6 335 502 48 = - - B = - - - - - -
12,20 22 24 093 132 0,85 36 373 560 66 13 30 33 36 38 27 28 0,026 37 55 €66
12,40 23 19 0,94 134 087 3.6 379 568 69 14 30 33 38 38 27 28 0,028 38 58 69
12,60 25 20 024 136 091 38 383 575 75 17 30 33 36 39 28 28 0,032 42 63 75
12,80 24 19 094 138 0,88 3.6 389 584 72 15 30 a3 36 39 27 28 0,029 40 60 72
13,00 24 18 094 140 0,89 36 385 592 72 15 30 33 36 39 27 28 0,029 40 60 72_
13,20 25 22 094 142 091 3,6 400 600 75 16 30 33 36 39 27 28 0,030 42 63 75
13,40 19 16 099 144 078 29 388 583 58 -- - - - - - - - - - -
13,60 18 17 098 146 0,75 2.7 385 577 56 - - - -- -- - - - - - e
13,80 18 19 0,98 1,48 0,75 27 387 581 56 - - - - - - - - - - -
14,00 17 18 0,97 1,5 0,72 25 382 573 54 - - - - - - - - - - -
14,20 12 14 092 151 0,57 19 324 486 45 - == - - - - - - - - e
14,40 9 11 088 1,53 045 14 265 397 38 - - - - - - - - - - .-
14,80 11 18 091 155 054 1,7 309 464 42 - - - - - - -- - - - e
14,80 12 18 092 1,57 0,57 1.8 326 490 45 - -- - - - - e -- -- - -
15,00 14 23 094 1,59 0,64 2,0 356 534 48 - - - - - - - - - - -

i 15 25 095 1,61 0,567 21 370 655 50 - - - - - - - - - - =
15,40 9 13 088 1,62 0,45 1,3 266 400 38 - -- - - -- - -- - - - -
15,60 15 256 095 1,64 06867 2,0 372 558 50 - - - - - - - - - - -
15,80 18 19 098 168 0,75 23 406 609 56 - - - - - - - -- - - -
16,00 14 16 094 1,68 084 1.9 361 541 48 - - - - - - -- - - - -

5 14 16 094 1,70 084 1,8 362 542 48 - - - - - - - - - - =
16,40 13 15 0,93 1,72 080 1L 348 521 47 - - - - - - - - - - .-
16,60 13 19 083 1,74 0860 1,7 348 522 47 - - - - - - - - - e
16,80 11 16 091 1,75 0,54 1.4 315 472 42 - -- - - -- - -- -- - - -
17,00 13 19 093 1,77 080 1.6 349 524 47 - - - - -- - - - - - -

b 16 24 09 1,79 0,70 19 392 588 52 - - - - - - - - - - e
17.40 14 21 0,94 1,81 084 1,7 366 548 48 - - - - - - -- - - - -
17,60 15 16 095 1,83 067 1.8 381 571 50 - - - - - - - -- -- - e
17,80 23 20 094 1,85 0,87 24 463 695 69 6 29 32 35 39 25 28 0015 38 58 69
18,00 21 17 093 187 0,82 23 449 674 63 3 28 32 35 38 25 27 0008 35 53 63

;i 24 22 094 1,89 0489 2,5 474 TN 72 7 29 32 35 39 25 28 0,018 40 60 72
18,40 17 18 097 1,91 072 1.9 410 615 54 - - - - -- - - - - - -
18,60 16 i8 086 193 0,70 18 398 597 52 - - - - - - - - - - -
18,80 12 15 0,92 1,94 0,57 1.4 336 505 45 - - - - -- - - - - - -
19,00 40 100 090 1,96 - = - - - 24 31 34 37 40 28 30 0,046 67 100 120

X 16 40 050 198 0,70 1.7 400 600 52 - 28 31 35 38 25 27 - 27 40 487
19,40 12 22 0,82 200 0,57 1.3 337 508 45 - - - - -- - - - - - -
19,60 18 22 0,98 202 075 1.8 427 840 56 - - - - - - - - - - -
19,80 16 18 0,96 2,04 0,70 1,6 402 603 52 - - - - - - - - - E—
20,00 15 - 0,85 206 0,67 1,5 388 582 50 - - - - - - - - - - -

Software by: Dr.D.Merin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



UNIECO TERRE

_aboratorio Geotecnico
Jia Fosdondo, 55 - 42015 Carreggio (RE)

PROVA PENETROMETRICA STATICA CPT 14B
TABELLA PARAMETRI GEOTECNICI 2010485115

Rifer. 10-02

- committente :  UNIECO - data : 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
-localita : NOVELLARA - prof. falda : 0,00 m da quota inizio
- note : - pagina : 1

Prof. Rp Rp/Rl Natura Y pvo Cu OCR EuS0 Eu25 Mo Or o1s @2s ©3s @45 odm emy Amaxg ES0 E25 Mo

m  kafer®  (-)  Litol.  Um?® kgfem? kglem? {-) kglem? Kglem? % G S O ! ) kafem? kglen?
0,20 13 12 0,93 002 080 98,9 103 154 47 - = - <= o = e & &= et o
0.40 14 17 0,94 004 0584 98,9 108 162 48 - - - o g - = - - tad &=
0,60 14 17 084 006 0864 998 108 162 48 o - - e = - == g = ol
0,80 14 15 094 008 084 208 108 162 48 - - - > = = - = = = =
1,00 16 20 096 0,09 070 764 118 177 52 - - - - - = - - o L S

& 16 17 09 011 070 60,6 118 177 52 - . = - - & == = = w3
140 12 20 092 013 057 393 97 146 45 e e e e e e e -

1,60 12 18 092 0,5 057 334 97 148 45 - 44 - s - - = s & = e
1,80 12 18 092 047 057 288 87 146 45 - - = = - - s - ot T B
2,00 11 18 091 0,49 054 235 91 137 42 - - -- - - = %= - - N
2,20 g 15 088 020 045 168 77 115 38 - == = - - = - - ~ CR
2,40 10 17 0980 0,22 0,50 17,3 85 128 40 - - - - o - - - - - -
2,60 9 19 088 024 045 138 77 115 38 - = - e - - = £ = I
2,80 10 12 090 026 050 144 85 128 40 -- - - - - - o == - e =
3.00 25 47 086 0,28 - -- - - - 56 36 38 40 42 36 28 0,419 42 63 75
3.20 50 83 092 0,29 - - - - - 78 39 41 42 44 38 31 0,184 83 125 150
3,40 51 96 0,92 031 a8 - - = - 7 39 41 42 44 39 3 0,181 85 128 1583
3,60 52 T 092 033 - - - - - 77 39 40 42 44 39 31 0,179 87 130 156
3,80 55 118 0,93 035 - = - - - 77 39 41 42 44 38 ¥ 0,181 92 138 165
4,00 48 60 091 037 - - - - - 71 38 40 42 44 38 31 0,163 80 120 144
4,20 80 75 083 0,39 - - - - - 78 39 41 42 44 339 32 0,183 100 150 180
4,40 60 82 0,83 040 - - - - - 77 39 40 42 44 39 32 0179 100 150 180
4,60 84 74 094 042 - - - - .- 78 39 41 42 44 39 32 01182 107 160 192
4,80 72 90 0,95 0,44 - - - - - 81 39 41 43 44 39 32 01492 120 180 216
5,00 84 84 0,97 0,46 - o ad - - 85 40 41 43 45 40 33 Q206 140 210 252
520 110 208 1,02 048 - - - - - 93 41 42 44 45 41 34 0,234 183 275 330
5,40 52 65 092 0,50 - - - - - 66 37 39 41 43 T | 0,149 87 130 156
5,60 24 24 094 052 089 123 151 227 72 39 33 36 38 41 33 28 0077 40 60 72
5,80 22 19 093 054 085 111 144 216 €6 35 33 35 38 41 32 28 0,068 37 65 €66
6,00 20 17 093 0556 0,80 9.9 136 204 &0 31 32 35 38 40 31 27 0,060 a3 50 680
520 21 17 093 058 0,82 9,8 140 211 63 32 32 35 38 41 31 27 0,082 35 53 63
6,40 19 16 099 059 0,78 8,7 141 211 58 - - = - - - - - - - -
6,60 16 15 096 061 070 7.3 151 227 52 - - - - - o+ = - -- - -
6,80 18 14 098 0863 0,75 7.8 1563 230 56 - = -- - - - - - - - -
7.00 19 16 099 065 078 7.8 158 237 58 - - - - - - - - -- =
7.20 18 19 0,99 067 0,78 7.5 165 247 58 i - - - - - - - - - e
7,40 18 13 098 069 075 6,9 174 262 56 - - - -- - - -- - - - es
7,60 25 31 0,86 0,71 -- - - - - 33 a3 35 38 41 31 28 0,083 42 63 75
7,80 62 42 094 073 -- - - - - 83 37 39 41 43 36 32 0,940 103 155 188
8,00 42 52 0,80 075 - - = = - 49 35 37 38 42 34 30 0,102 70 105 128 _
8,20 78 65 0,9 077 -~ - - - - 70 38 40 42 44 37 33 0159 130 195 234
8,40 26 21 095 0,79 0,93 7.7 120 285 78 32 32 35 38 41 31 28 0,061 43 65 78
8,60 19 22 0,99 080 0,78 6,0 213 320 58 - - -- - - - - - - - -
8,80 18 18 098 082 0,75 56 223 334 56 == - - - - -- - - - - -
9,00 25 25 084 084 091 6,9 213 319 75 29 32 35 37 40 30 28 0,055 42 63 75
9,20 20 25 093 086 0,80 57 231 347 60 20 31 34 37 40 29 27 0,038 33 50 60
9,40 13 19 093 0,88 0,60 3.9 247 370 47 - - - - - -- - - - O
9,60 13 18 083 0,80 0,60 3.8 253 379 47 - - e - - - - -- -- - -
9,80 21 22 093 092 082 55 249 373 63 20 31 34 37 40 29 27 0,039 35 53 63
10,00 17 21 097 094 072 4,5 261 3592 54 - - - - - - - - - - -

g 14 15 094 086 0,64 3.8 269 404 48 - - - - -- - - - - - e
10,40 16 20 096 0,88 0,70 41 272 408 52 -- - -- - - - - -- - - e
10,60 24 18 094 099 089 55 270 405 72 23 31 34 a7 40 289 28 0044 40 60 72
10,80 23 17 0384 1,01 087 5.2 278 417 69 21 3 34 37 40 29 28 0,040 38 58 69
11,00 21 20 093 1,03 082 47 286 430 63 18 30 33 36 39 28 27 0034 35 53 63

% 18 22 098 1,05 0,75 4.1 293 440 56 - - == -- - - - - -- - -
11,40 20 21 093 1,07 080 4,4 299 448 60 15 30 33 36 39 28 27 0029 33 50 &0
11,60 18 17 098 1,09 0,75 3.9 305 457 56 - - -- -- - -- - - -~ - -
11,80 19 20 099 1,11 078 4,0 309 464 58 - -- - - - - -- - -- - -
12,00 80 100 097 113 - - - - - 61 37 38 41 43 35 33 0,134 133 200 240

48 45 091 1,15 - - i =5 -~ 43 34 36 39 41 32 31 0,08 80 120 144
12,40 54 58 092 1,16 - - - - - 47 35 37 39 42 a3 3 0,097 80 135 162
12,60 28 32 087 1,18 - - - -- == 24 31 34 37 40 29 28 0046 47 70 84
12,80 27 21 095 1,20 0,85 47 334 501 81 23 31 34 37 40 29 28 0,043 45 68 81
13.00 26 17 095 1,22 093 4.5 340 511 78 21 31 34 37 40 28 28 0,040 43 65 78_

. 25 22 094 124 091 4,3 346 519 75 19 31 34 36 40 28 28 0,038 42 63 75
13,40 33 22 097 1,26 1,10 53 344 516 89 28 32 35 37 40 30 29 0,054 55 83 99
13,60 32 17 097 128 1,07 5,0 353 529 96 27 32 34 a7 40 29 29 0,051 53 80 96
13,80 30 17 09 130 1,00 4.5 362 542 20 24 31 34 37 40 29 29 0,046 50 75 90
14,00 28 15 0% 132 0,97 4.3 368 551 84 22 31 34 37 40 28 28 0041 47 70 84

% 30 14 096 134 1,00 4.4 373 559 20 24 31 34 37 40 29 28 0,045 50 75 907
14,40 30 20 09 135 1,00 43 378 568 90 23 31 34 37 40 29 29 0,044 50 75 90
14,860 26 16 095 137 0,93 3,8 386 579 78 18 N 33 36 a9 28 28 0,034 43 65 78
14,80 20 16 093 139 0,80 3.1 385 578 60 9 29 32 35 39 26 27 0018 33 50 60
15,00 21 - 093 141 082 3,2 382 588 63 10 29 32 36 39 26 27 0020 35 53 63

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

aboratorio Geotecnico

ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 15A
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2. 010496-113

- committente :  UNIECO - data : 14/09/2001
- lavoro NUQOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP L Rp RL Rp/RI
m_ Kgfcm? Kglcm? Kg/cm? Kglem* - m  Kglcm? Kg/cm? Kg/cm? Kg/cm? -
0,20 B AS - 0,47 10,20 40,0 70,0 400 227 180
0,40 8,0 15,0 8,0 1,00 8,0 10,40 38,0 72,0 38,0 1,87 20,0
0,60 17,0 32,0 17,0 1.27 13,0 10,60 30,0 58,0 30,0 1,67 18,0
0,80 44,0 63,0 440 1,53 29,0 10,80 33,0 58,0 33,0 1,47 22,0
1,00 42,0 65,0 42,0 1,27 33,0 11,00 31,0 53,0 31,0 1,33 23,0
1,20 28,0 47,0 28,0 1,40 20,0 11,20 28,0 48,0 28,0 1,27 22,0
1,40 19,0 40,0 19,0 1,33 14,0 11,40 18,0 37,0 18,0 0,80 22,0
1,60 16,0 36,0 16,0 1,00 16,0 11,60 11,0 23,0 11,0 0,80 14,0
1,80 16,0 31,0 16,0 1,00 16,0 11,80 16,0 28,0 16,0 1,07 15,0
2,00 15,0 30,0 15,0 0,87 17,0 12,00 20,0 36,0 20,0 1,00 20,0
2,20 13,0 26,0 13,0 0,87 15,0 12,20 27,0 42,0 27,0 1,33 20,0
2,40 13,0 26,0 13,0 0,67 19,0 12,40 27,0 47,0 27,0 1,33 20,0
2,60 14,0 24,0 14,0 0,67 21,0 12,60 25,0 45,0 25,0 1,47 17,0
2,80 19,0 29,0 19,0 0,87 22,0 12,80 28,0 50,0 28,0 1,27 22,0
3,00 20,0 33,0 20,0 1,07 19,0 13,00 31,0 50,0 31,0 1,33 23,0
3,20 14,0 30,0 14,0 0,93 15,0 13,20 28,0 48,0 28,0 1,60 17,0
3,40 19,0 33,0 19,0 0,93 20,0 13,40 28,0 52,0 28,0 1,27 22,0
3,60 19,0 33,0 19,0 1,00 19,0 13,60 29,0 48,0 29,0 1,40 21,0
3,80 21,0 36,0 21,0 1,27 17,0 13,80 19,0 40,0 19,0 1,07 18,0
4,00 21,0 40,0 21,0 1,20 17,0 14,00 13,0 29,0 13,0 0,67 19,0
4,20 23,0 41,0 23,0 1,07 22,0 14,20 12,0 22,0 12,0 0,73 16,0
4,40 24,0 40,0 24,0 1,47 16,0 14,40 12,0 23,0 12,0 0,73 16,0
4,60 26,0 48,0 26,0 1,33 19,0 14,60 10,0 21,0 10,0 0,53 19,0
4,80 22,0 42,0 22,0 1,33 16,0 14,80 12,0 20,0 12,0 0,67 18,0
5,00 24,0 44,0 24,0 1,07 22,0 15,00 14,0 24,0 14,0 0,67 21,0
5,20 27,0 43,0 27,0 1,27 21,0 15,20 15,0 25,0 15,0 0,47 32,0
5,40 19,0 38,0 19,0 1,27 15,0 15,40 13,0 20,0 13,0 0,80 16,0
5,60 21,0 40,0 21,0 1,20 17,0 15,60 10,0 22,0 10,0 0,67 15,0
5,80 23,0 41,0 23,0 1,07 22,0 15,80 15,0 25,0 15,0 0,60 25,0
6,00 23,0 39,0 23,0 143 20,0 16,00 17,0 26,0 17,0 0,73 23,0
6,20 19,0 36,0 19,0 1,00 19,0 16,20 16,0 27,0 16,0 0,73 22,0
6,40 20,0 35,0 20,0 1,00 20,0 16,40 14,0 25,0 14,0 0,87 16,0
6,60 24,0 39,0 240 1,13 21,0 16,60 17,0 30,0 17,0 0,80 21,0
6,80 17,0 34,0 17,0 1,07 16,0 16,80 14,0 26,0 14,0 0,53 26,0
7,00 22,0 38,0 22,0 1,20 18,0 17,00 14,0 22,0 14,0 0,67 21,0
7,20 26,0 44,0 26,0 1,47 18,0 17,20 14,0 24,0 14,0 0,60 23,0
7,40 21,0 43,0 21,0 1,27 17,0 17,40 21,0 30,0 21,0 0,60 35,0
7,60 19,0 38,0 19,0 1,27 15,0 17,60 16,0 25,0 16,0 0,73 22,0
7.80 19,0 38,0 19,0 1,20 16,0 17,80 15,0 26,0 15,0 0,73 20,0
8,00 21,0 39,0 21,0 1,13 19,0 18,00 19,0 30,0 19,0 113 17,0
8,20 20,0 37,0 20,0 1,20 17,0 18,20 27,0 44,0 27,0 0,87 31,0
8,40 24,0 42,0 24,0 1,13 21,0 18,40 19,0 32,0 19,0 0,80 24,0
8,60 28,0 45,0 28,0 1,40 20,0 18,60 15,0 27,0 15,0 0,53 28,0
8,80 27,0 48,0 27,0 1,83 18,0 18,80 18,0 26,0 18,0 0,67 27,0
9,00 25,0 48,0 25,0 1,83 16,0 19,00 12,0 22,0 12,0 0,47 26,0
9,20 23,0 46,0 23,0 1,53 15,0 19,20 11,0 18,0 11,0 0,40 27,0
9,40 23,0 46,0 23,0 1,40 16,0 19,40 14,0 20,0 14,0 0,60 23,0
9,60 26,0 47,0 26,0 1,60 16,0 19,60 14,0 23,0 14,0 0,47 30,0
9,80 31,0 55,0 31,0 1,27 24,0 19,80 17,0 24,0 17,0 0,60 28,0
10,00 41,0 60,0 41,0 2,00 20,0 20,00 17,0 26,0 170 ----- ———-

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 ¢cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdendo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 15B
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2 010496-113

- committente :  UNIECO - data: 14/09/2001

- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

- localita NOVELLARA - prof. falda : 0,00 m da quota inizio

- note : - pagina : 1

prf LP L Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m___ Kglem? Kglem®* _ Kglem*  Kgfem? - m__ Kglcm? Kglem*  Kglem® __ Kglcm?® -

0,20 15,0 28,0 15,0 0,87 17,0 7,80 23,0 40,0 23,0 1,20 19,0
0,40 14,0 27,0 14,0 0,80 17,0 8,00 22,0 40,0 22,0 0,73 30,0
0,60 15,0 27,0 15,0 0,87 17,0 8,20 44,0 55,0 44,0 0,67 66,0
0,80 18,0 31.0 18,0 0,80 22,0 8,40 20,0 30,0 20,0 0,93 21,0
1,00 18,0 28,0 16,0 0,87 18,0 8,60 21,0 35,0 21,0 1,13 19,0
1,20 17,0 30,0 17,0 0,80 21,0 8,80 22,0 39,0 22,0 0,93 24,0
1,40 19,0 31,0 19,0 1,13 17,0 9,00 19,0 33,0 19,0 0,87 22,0
1,60 13,0 30,0 13,0 0,87 15,0 9,20 15,0 28,0 15,0 0,60 25,0
1,80 15,0 28,0 15,0 0,80 19,0 9,40 13,0 22,0 13,0 0,80 16,0
2,00 14,0 26,0 14,0 0,80 17,0 9,60 18,0 30,0 18,0 1,13 16,0
2,20 12,0 24,0 12,0 0,73 16,0 9,80 25,0 42,0 25,0 1,07 23,0
2,40 11,0 22,0 11,0 0,67 16,0 10,00 34,0 50,0 34,0 1,07 32,0
2,60 11,0 21,0 11,0 0,67 16,0 10,20 18,0 34,0 18,0 1,00 18,0
2,80 12,0 22,0 12,0 0,60 20,0 10,40 15,0 30,0 15,0 0,93 16,0
3,00 21,0 30,0 21,0 0,67 31,0 10,60 16,0 30,0 16,0 0,80 20,0
3,20 28,0 38,0 28,0 0,67 42,0 10,80 12,0 24,0 12,0 0,73 16,0
3.40 36,0 46,0 36,0 0,73 49,0 11,00 12,0 23,0 12,0 0,73 16,0
3,60 45,0 56,0 45,0 0,67 67,0 11,20 13,0 24,0 13,0 0,87 15,0
3,80 48,0 58,0 48,0 0,67 72,0 11,40 15,0 28,0 15,0 0,93 16,0
4,00 50,0 60,0 50,0 0,563 94,0 11,60 16,0 30,0 16,0 0,80 20,0
4,20 52,0 60,0 52,0 0,73 71,0 11,80 18,0 30,0 18,0 0,93 19,0
4,40 55,0 66,0 55,0 0,80 69,0 12,00 22,0 36,0 22,0 0,60 37,0
4,60 64,0 76,0 64,0 1,00 64,0 12,20 36,0 45,0 36,0 0,80 45,0
4,80 55,0 70,0 55,0 0,80 69,0 12,40 33,0 45,0 33,0 1,07 31,0
5,00 62,0 74,0 62,0 0,80 77,0 12,60 18,0 35,0 19,0 1,20 16,0
5,20 64,0 76,0 64,0 0,40 160,0 12,80 22,0 40,0 22,0 1,60 14,0
5,40 32,0 38,0 32,0 1,13 28,0 13,00 26,0 50,0 26,0 1,47 18,0
5,60 20,0 37,0 20,0 0,93 21,0 13,20 25,0 47,0 25,0 1,33 19,0
5,80 21,0 35,0 21,0 0,93 22,0 13,40 23,0 43,0 23,0 1,27 18,0
6,00 18,0 32,0 18,0 1,07 17,0 13,60 21,0 40,0 21,0 1,00 21,0
6,20 17,0 33,0 17,0 1,07 16,0 13,80 27,0 42,0 27,0 1,87 14,0
6,40 18,0 34,0 18,0 1,13 16,0 14,00 28,0 56,0 28,0 1,53 18,0
6,60 20,0 37.0 20,0 1,13 18,0 14,20 27,0 50,0 27,0 1,40 19,0
6,80 18,0 35,0 18,0 1,07 17,0 14,40 21,0 42,0 21,0 1,13 19,0
7,00 18,0 34,0 18,0 1,07 17,0 14,60 23,0 40,0 23,0 0,93 25,0
7,20 19,0 35,0 19,0 1,07 18,0 14,80 26,0 40,0 26,0 1,13 23,0
7.40 19,0 35,0 19,0 1,20 18,0 15,00 25,0 42,0 25,0 ———— -
7,60 22,0 40,0 22,0 1,13 19,0

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm?* - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




INIECO TERRE

aboratorio Geotecnico

ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 15A
DIAGRAMMA DI RESISTENZA R
- committente :  UNIECO -data: 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da gquota inizio
- scala vert.: 1: 100
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JNIECO TERRE

.aboratorio Geotecnico

'la Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 15B
DIAGRAMMA DI RESISTENZA ——
- committente :  UNIECO - data : 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 0,00 m da quota inizio
- scala vert.: 1: 100

RL (kg/cm?
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JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 15A
VALUTAZIONI LITOLOGICHE 2. 010495-113

- committente :  UNIECO - data: 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
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JNIECO TERRE

.aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 15B
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO - data : 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
-localita : NOVELLARA - prof. falda : 0,00 m da quota inizio
- note : - scala vert.. 1: 100
Rp/RL (Litologia Begemann 1865 A.G.I 1977) Rp - RL/IRp (Litologia Schmertmann 1978)
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INIECO TERRE

aboratorio Geotecnico
ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 15B
TABELLA PARAMETRI GEOTECNICI —

- committente :  UNIECO -data: 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda: 0,00 m da quota inizio
- note : - pagina : 1
[ NATURA COESIVA NATURA GRANULARE |
Prof. Rp Rp/RI Natura Y pva Cu OCR Eu50 Eu25 Mo Dr gls 825 3s @ds gdm emy Amaxg ES0 E'25 Mo
m  kelem* () Lol t¥m? kglem® kafem® () kglem?  kglom? % 0 6 0 60 6 ¢ 8] kglem® kg/em?
020 15 17 095 002 087 9, 113 170 50 s o= @ s s @ = o= s
040 14 17 094 004 064 999 108 162 48 B ; A
0,60 15 17 095 006 067 999 113 170 50 - - - - - - - - - - -
0,80 18 22 098 008 075 999 128 191 56 - - - - - - - - - - -
1,00 16 18 092 010 070 750 118 177 52 - - - - - -- - - - -- -
—30 17 21 097 012 072 625 123 184 54 e - = & o w
140 19 17 099 013 078 559 132 198 58 e = = e e A
160 13 15 093 015 060 349 103 154 47 R S e . =
180 15 10 095 017 067 340 113 170 50 e m == = a S - E o= s
2,00 14 17 094 019 064 282 162 48 - - - - - - - - - - -
2,20 12 16 092 021 057 220 97 148 45 -- - - - - - - - - - ~
240 11 16 091 023 054 1383 g1 137 42 = = = & = w e S
260 11 16 091 025 054 166 g1 137 42 S @ = o= % o= = &= e
280 12 20 092 026 057 165 g7 146 45 S R T .
300 21 31 085 028 - & = o= .. 49 35 37 39 42 36 27 0102 35 53 63
320 28 42 087 030 - - - - - 58 3 38 40 43 37 28 0,924 47 70 84—
3,40 36 49 089 032 - - - - - 65 37 39 41 43 38 0,144 60 80 108
360 45 67 091 033 - - 5 oa - 71 38 40 42 44 31 0163 75 113 135
380 48 72 091 035 - = EE - 72 38 40 42 44 31 0166 80 120 144
400 50 94 092 037 - : R .. 72 3B 40 42 44 3B 3 0166 83 125 150
—220 5 Ti 092 039 - = O & 72 38 40 42 44 38 31 0167 87 130 186
4,40 55 69 093 041 - -- - - - 73 38 40 42 44 3 0,169 92 138 165
4,80 84 B84 094 043 - - - - . 77 39 41 42 44 32 0,182 107 160 192
4,80 55 69 093 045 - - - - - 71 38 40 42 44 A 0,163 a2 138 165
500 62 77 094 046 - 2 B = 74 38 40 42 44 38 32 0172 103 155 186
—5720 64 160 094 048 - i e = : 74 3B 40 42 44 32 0172 107 160 192~
540 32 28 097 050 1,07 161 181 272 96 50 35 37 40 42 34 20 0103 53 80 96
5,60 20 21 093 052 080 10,7 136 204 80 33 33 35 338 41 32 27 0063 33 50 60
580 21 22 083 054 082 10,6 140 210 63 33 38 35 38 41 32 27 00865 35 53 &3
6,00 18 17 098 056 075 9,1 199 56 - - - - - - - - - - -
6,20 17 16 097 058 0,72 8,3 138 207 54 - - - - - -- - - - - -
6,40 18 16 098 060 0,75 83 142 214 56 - - - - - - - - -- - --
6,60 20 18 093 062 0380 8,7 148 219 60 28 32 35 37 40 <1 27 0,085 33 50 60
680 18 17 098 064 075 7.7 154 232 56 = m om B = o e i = W
7,00 18 17 0988 066 075 7.4 161 242 56 - - - - - - - - - - -
7,20 19 18 0985 088 078 7.5 1 249 58 - - - - - - - - - - -
7,40 19 16 089 070 0,78 7.2 173 259 - - - - - - - - - - -
7,60 22 19 0983 071 085 7.8 173 259 &6 28 32 35 37 40 30 28 0,054 37 55 66
7,80 23 19 094 073 087 7.8 178 266 89 29 32 35 37 40 31 28 0,056 38 58 69
8,00 22 30 093 075 0,85 73 186 279 66 27 32 37 40 30 28 0,051 37 55 866
8,20 44 66 091 077 .- - - - - 50 35 37 40 42 34 31 0,104 73 110 1832
8,40 20 21 093 079 080 6,4 204 306 22 N 34 37 40 29 27 0,043 33 50 60
8,60 21 19 093 0381 082 6,4 208 313 63 24 k3| 34 37 40 29 27 0,045 35 53 63
8,80 22 24 093 083 085 6,5 213 320 25 3 34 37 40 30 28 0,047 37 55 €6
9,00 19 22 089 085 078 56 228 341 58 -- - - - - . - - = s -
—g20 15 25 095 085 067 45 241 361 50 e & 0 2 ; P T s
9,40 13 16 093 088 060 39 247 3N A7 - - - - - - - - - - -
9,80 18 10 098 0% 075 5.0 249 374 -- - - - - .- o - - e =
9,80 25 23 024 092 091 6,2 242 362 75 26 32 34 37 40 30 28 0,050 42 63 75
10,00 34 32 089 094 - - - -- - 36 33 38 38 41 N 29 0,072 57 85 102
10,20 18 18 098 09 075 46 267 400 - - - - - - - - 55 i B
10,40 15 16 095 098 067 38 274 411 50 - - - - - - - - - - --
10,60 16 20 0,96 1,00 0,70 40 278 417 52 - - - - - - - - - - -
10,80 12 16 082 102 057 31 279 419 45 - - - - - - - - - - -
11,00 12 186 092 1,03 057 30 282 423 45 - - -- - -- - - - - - -
11,20 13 15 083 105 060 31 291 437 47 - - - - - -- - -- - - -
11,40 15 16 095 1,07 067 35 302 453 - - - - - -- - -- - - -
1160 16 20 096 109 070 36 308 482 52 A - = 5 e o
1180 18 19 098 111 075 38 32 468 e 5 = e B “ T
1 %00 2 37 086 1,13 - - - - - 17 30 33 36 39 28 28 0033 37 55 66
; 26 45 089 1,14 - .- - - - 34 33 35 38 41 3 30 0,085 60 20 108~
12,40 33 31 088 1,16 -- - - - - 30 22 35 38 40 20 29 0,058 55 ag
12,60 19 16 099 1,18 0,78 37 334 500 58 - - - - - -- - - - - -
12,80 22 14 093 120 085 41 335 503 66 15 30 36 27 28 0,030 37 85 66
1300 26 18 095 122 093 45 330 511 78 21 31 34 37 40 28 28 0040 85 78
13,20 25 19 094 124 091 4,3 346 519 75 19 31 36 40 28 28 0,036 42 83. 75
13,40 23 18 094 1,26 087 39 352 528 16 30 27 28 0031 38 58 69
13,60 21 21 093 128 082 36 360 540 63 12 30 33 27 27 0024 53 63
13,80 27 14 095 130 095 4,2 362 543 81 21 N 34 37 40 28 28 0,039 45 68 81
14,00 28 18 086 131 097 43 367 551 84 22 3 34 37 40 28 28 0,041 47 70 84
470 27 19 095 133 095 41 372 558 &1 20 3 34 37 40 28 28 0038 45 81—
14,40 21 19 083 135 082 34 380 570 63 11 36 39 27 27 0,022 35 63
14,60 23 25 0°4 137 087 35 387 580 69 14 20 33 38 39 27 28 0027 58 69
14,80 26 23 095 139 093 3.8 391 587 78 18 30 36 39 28 28 0034 43 65 78
25 - 024 141 091 36 308 596 75 16 20 33 36 27 28 0,031 42 63 75

:
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NIECO TERRE

iboratorio Geotecnico
| Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 15A
TABELLA PARAMETRI GEOTECNICI —

- committente :  UNIECO - data: 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda: 2,00 m da quota inizio
- note : - pagina : 1
| NATURA COESIVA NATURA GRANULARE - |
Prof. Rp Rp/RlI Natura Y pvo Cu OCR Eu50 Eu25 Mo Dr gls p2s ©3s g4 gdm emy Amaxg ES0 E25 Mo
m  kafem® () Litol. tm® kafem?® kglem® () kglem? kglem? % 6H O O 6 60 0 ¢ kglem? kglem?
0,20 = - 277 185 004 - - - - - - - = - - = o= - = = =
0,40 3 8 2 185 007 04 517 68 102 35 -- - -- - - - - - - - e
060 17 13 2 185 011 072 865 123 184 54 I S s s
0,80 44 28 Afk 1,85 015 1,47 999 249 374 132 90 41 42 44 45 42 31 0,224 73 110 132
1,00 42 33 3 1,85 0,18 -- - -- -- - 83 40 41 43 45 41 30 0201 70 105 128
1,20 28 20 1,85 0,22 097 394 164 246 B84 65 37 39 41 43 38 28 0,144 47 70 847
140 19 12 2 185 026 078 247 132 198 58 S . H RS e A = = &
1,60 16 16 2 185 030 070 183 118 177 52 - - - - -- - - - - - e
180 16 16 2 185 033 070 158 118 177 52 ER A S = o ow
2,00 15 17 20 095 035 067 138 113 170 50 -- - - - - = A =% & PRt
2,20 i3 15 20 093 037 060 116 103 154 47 - - - - - - - - - - wi
2,40 13 19 2 093 039 060 109 103 154 47 - -- - - - - - - - - -
260 14 21 201 084 041 064 109 108 162 48 G mE ome m = ma e s =
2,80 19 22 24y 099 043 078 132 132 198 58 - - - - - -- - - - - -
3,00 20 19 4l 093 045 080 130 136 204 60 36 33 36 38 41 32 27 0072 33 50 60
3,20 14 15 24 094 047 064 93 111 166 48 - - - - - - - - -- - -
3,40 19 20 2M 099 048 078 113 132 198 58 - -~ - - - - - - -- - -
360 19 19 2 089 050 078 107 132 198 58 SN o om e
3,80 21 17 4l 093 052 082 111 140 210 63 35 38 41 32 27 00867 35 53 63
4,00 21 17 dlf 093 054 082 106 140 210 63 33 33 35 38 41 32 27 0065 35 53
—370 23 22 4 0% 056 087 108 148 221 69 3 33 36 38 41 32 28 0070 38 58 69
4,40 24 16 4Kt 094 058 089 107 151 7 72 33 38 41 32 28 00N 40 60 72
4,60 26 19 4nl 095 080 093 109 158 7 78 38 33 38 38 41 32 28 0078 43 65 78
4,80 22 16 Aaf. 093 062 085 93 147 22 66 32 32 35 38 41 31 28 ,061 37 55 66
5,00 24 22 AL 094 064 089 95 153 229 T2 35 38 41 32 28 0066 40 60 72
5,20 27 21 ard 095 065 08 100 161 242 81 37 33 36 38 41 32 28 0074 45 68 81
5,40 19 15 24 099 067 078 7.5 165 248 58 -- -~ - - -- - -~ - - S
5,60 21 17 4l 093 069 082 7.8 168 252 63 27 32 35 37 40 30 27 0052 35 53 63
5,80 22 4l 094 071 087 8.0 171 69 30 32 35 38 40 31 28 X 38 58 69
6,00 23 20 094 073 0487 7.8 177 265 69 29 32 35 37 40 Bl 28 0,056 38 58 69
—%20 19 19 0% 075 078 65 193 289 58 S OTEl O . = By e i E g
6,40 20 20 093 077 080 66 197 96 60 23 31 34 37 40 29 27 004 33 50 60
660 24 21 094 079 082 7.3 195 202 72 29 3 35 37 40 30 28 0055 40 60 72
6,80 17 16 097 081 072 55 219 328 54 - -~ - - - - -- - < - -
7.00 22 18 093 083 085 6.5 213 320 66 25 31 34 37 40 28 0047 37 55 66
7,20 26 18 095 084 093 71 211 317 78 30 32 38 40 30 28 0057 43 65 78
7,40 21 17 093 086 082 59 229 344 63 22 31 34 37 40 27 0,042 35 53 63
7,60 19 15 098 0838 0,78 53 241 361 58 - - - - - - - - - S
7,80 19 16 098 090 078 52 248 371 - - - - - -- - - .- - e
8,00 21 19 093 092 082 5.5 250 375 63 20 31 34 a7 40 20 27 0039 35 53 63
820 20 17 093 0984 080 51 258 387 18 31 33 36 39 28 27 0035 33 50 60
8,40 24 21 094 086 0389 57 257 386 72 24 <] 34 37 40 29 28 0,046 40 60 72
8,60 28 20 096 098 097 6,2 256 385 84 29 32 37 40 30 28 0055 47 70 84
8,80 27 18 095 1,00 095 59 265 398 81 27 32 34 37 40 30 28 0052 45 68 81
9,00 25 16 094 102 09N 85 276 413 75 24 31 34 37 40 29 28 0046 42 63 75
—920 23 15 094 103 087 50 285 428 21 3 34 37 40 29 28 0039 38 58 69
9,40 23 16 094 105 087 49 291 437 31 34 37 40 28 28 0038 38 58 69
9,860 26 18 095 107 083 52 440 78 24 31 34 37 40 20 28 0,048 43 65 78
9,80 31 24 097 109 1,03 59 291 43 3 30 32 35 37 40 30 0,057 52 78 93
1000 41 20 100 111 137 81 266 399 123 36 33 36 38 4t 31 30 0077 68 103 123
020 40 18 100 113 133 77 275 412 120 37 33 3 38 41 31 30 0074 67 100 1207
1040 28 20 099 115 127 7.4 288 432 114 a5 33 38 41 31 30 0069 63 95 114
10,60 30 18 086 1,17 1,00 52 321 482 20 27 32 34 37 40 20 29 0051 50 75 90
10,80 33 22 097 1,19 1,10 57 320 480 a9 32 35 37 40 30 29 0057 55
11,00 31 23 097 1,21 103 5.2 332 498 93 27 32 35 37 40 29 29 0052 52 78 893
11,20 28 22 086 1,23 097 46 342 513 84 23 31 34 37 40 23 28 0044 47 70 847
1140 18 22 098 125 075 33 350 525 56 = L PR R |OH W B Yt o
11,60 11 14 091 1,27 054 21 2! 444 42 - -- -- - - - - - - - e
11,80 16 15 09 1,29 070 28 348 522 52 - -- -- - - -- - -- - “
12,00 20 093 1,30 080 34 367 550 60 10 29 32 36 27 27 Q021 33 80
12,20 27 20 095 132 095 41 369 554 81 20 3 34 37 40 28 28 0038 45 817
12,40 27 20 095 134 085 41 375 562 81 20 i 34 37 40 28 28 0028 45 81
1260 25 17 081 126 091 38 5755 75 7 30 3 28 28 0032 42 63 75
12,80 28 22 096 1,38 097 4,0 385 577 84 20 3 34 37 40 28 28 00239 47 70
1300 31 23 097 140 103 43 391 586 93 24 31 34 37 40 28 29 0045 52 78 93
13,20 28 17 096 1,42 0897 3.9 597 84 20 31 34 36 40 28 28 0037 47 70 B4
13,40 28 096 1,44 097 38 405 607 84 19 3 34 40 28 28 0037 47 70 84
13,60 29 21 096 146 098 3,8 410 614 87 20 3 34 37 40 28 29 0038 48 73 87
13,80 19 18 099 148 078 28 4 591 58 - - -- - - - - - - - -
14,00 13 19 093 1,50 060 2,0 338 507 47 - - - - - - - o - E
40 12 16 092 151 057 19 324 486 45 e e e e e o d a
1440 12 16 092 153 057 1.8 325 487 45 S - - e e - B o o=
14,60 o 19 09 155 050 1.5 1 437 40 = = - - - o= < = S e s
14,80 12 18 082 157 057 1,8 326 490 45 - - - - -- -- - - - -
15,00 4 2 084 159 0064 20 356 534 48 - -= -- - - -- - - -- - -
15,20 15 32 089 161 067 21 370 555 50 - 28 31 35 38 25 27 - 25 38 457
1540 13 16 093 162 060 1.8 344 516 47 A - P =
1560 10 15 090 164 050 14 293 440 40 T - e e e w om = &
15,80 15 25 095 166 067 2,0 373 580 50 - -- - - - - - - - = o=
1600 17 23 0G7 168 072 22 2397 596 54 - = s = s S = = Kk =
820 16 22 096 170 070 21 7 581 52 - - - - e e - S
16,40 14 16 084 172 064 1.8 362 544 48 - -- - - - - - - = Be aa
16,60 7 2 097 174 072 21 401 €02 54 - - - -- -- - - - - - -
16,80 14 26 084 1,76 064 1.8 364 546 48 - - -- - -- - - - - = =
1700 14 21 094 178 064 17 365 547 48 R 2 % & o
17,20 14 23 094 1,79 0,64 1,7 365 548 48 - - -- - - - - - - az o
17,40 21 35 085 181 -~ - - - - 4 28 32 35 38 25 27 0010 35 53 63
1760 16 22 095 183 070 19 384 591 52 - LTI 4 L Te - = "B G S
17,80 15 20 095 185 067 1,8 382 572 50 - - -- - - - - - & s b
8,00 19 17 099 187 078 21 430 646 58 -~ - - - -- -~ -- -- E—
18,20 27 3 087 1,89 -~ - -~ - - 12 20 33 36 39 26 28 0023 45 68 817
8,40 19 24 099 191 078 20 433 649 58 - - - - - - - 5 2 = =
18,60 15 28 095 1,93 067 1.7 384 576 - - - - - - - - - - -
18,80 18 27 098 194 075 19 424 635 56 - - - - - - - - - - -
1900 12 28 092 196 057 13 337 505 45 5 m m m o= == - = =
; 1 27 091 198 054 12 318 478 42 S ER = N S H om B o=
1940 14 23 094 200 084 15 371 557 48 L e oz @ S = P <
19,80 14 30 089 202 084 1,5 372 857 48 - 28 k1l 35 33 25 26 - 23 35 42
19,80 17 28 097 204 072 17 415 623 54 - - - -- -~ - - - - - -
00 17 - 081 206 072 1,7 416 624 54 - 28 31 35 38 25 27 - 28 43 51
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JNIECO TERRE

.aboratorio Geotecnico

‘ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 16
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA SOAGEA 13
- committente :  UNIECO -data: 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m__ Kglem? Kg/em? Kg/cm? Kglcm? - m__ Kg/cm? Kg/cm? Kag/cm? Kg/cm? -
0,20 ——en - - 1,20 --- 3,20 28,0 50,0 28,0 1.27 22,0
0,40 30,0 48,0 30,0 1,40 21,0 3,40 21,0 40,0 21,0 1,40 15,0
0,60 19,0 40,0 19,0 1,20 16,0 3,60 19,0 40,0 19,0 1,13 17,0
0,80 18,0 36,0 18,0 1,13 16,0 3,80 21,0 38,0 21,0 1:27 17,0
1,00 28,0 45,0 28,0 1,27 22,0 4,00 25,0 44,0 25,0 1,20 21,0
1,20 33,0 52,0 33,0 1,67 20,0 4,20 23,0 41,0 23,0 1,27 18,0
1,40 30,0 55,0 30,0 1,87 16,0 4,40 22,0 41,0 22,0 1,33 16,0
1,60 27,0 55,0 27,0 1,53 18,0 4,60 23,0 43,0 23,0 1,40 16,0
1,80 22,0 45,0 22,0 1,20 18,0 4,80 19,0 40,0 19,0 1,47 13,0
2,00 17,0 35,0 17,0 1,20 14,0 5,00 21,0 43,0 21,0 1,20 17,0
2,20 25,0 43,0 25,0 1,47 17,0 5,20 22,0 40,0 22,0 1,27 17,0
2,40 23,0 45,0 23,0 1,20 19,0 5,40 23,0 42,0 23,0 1,20 19,0
2,60 22,0 40,0 22,0 1,33 16,0 5,60 20,0 38,0 20,0 1,33 15,0
2,80 23,0 43,0 23,0 1,20 19,0 5,80 19,0 39,0 19,0 1,27 15,0
3,00 22,0 40,0 22,0 1,47 15,0 6,00 21,0 40,0 210 - -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Saftware by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

.aboratorio Geotecnico

fia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 16
DIAGRAMMA DI RESISTENZA 2.010496-113

- committente :  UNIECO - data: 14/09/2001
- lavoro  : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kg.’cm? RL (kg/cm?)
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Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 16
VALUTAZIONI LITOLOGICHE 4 010406113

- committente :  UNIECO - data : 14/09/2001
- lavoro : NUQOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert. 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limi sabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ot t mcc As mdC
m 00 1 3 60 120 200 00 "t e L1 0,0
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2,0 o Ew 20|e ° 2,0
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'2> ez Wiee Wiz ° ®
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| ™ .
r \‘Uf‘.\\'iu\\:"fo ']
6,0 iz Wi Witee 6,0 : 6,0
7.0 7.0 70
8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 200/ | | 20,0

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

-aboratorio Geotecnico
/ia Fosdondo, 55 - 42015 Correggio (RE)

Rifer. 10-02

PROVA PENETROMETRICA STATICA
TABELLA PARAMETRI GEOTECNICI

CPT 16

2.010496-113

- committente :  UNIECO - data: 14/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
(LT B TORA SR EMA T AT RA BRANUEARETTTTTTTTTITII
Prof. Rp Rp/RI Natura Y pvo Cu OCR EuS0 Eu25 Mo Dr gis ©2s ©3s eds edm emy Amaxig ES0 E25 Mo
m kafem® () Litol. tm® kgfer?® kglem?  (-) kalerm? Kkglem? % [ O & I o O B ) ) ka/cm?® kglem?
0,20 - - 777 185 0,04 5 = - - - - - - - - = s — - = =
0,40 30 21 474 185 0,07 1,00 299 170 255 90 24 41 43 44 46 43 29 0,237 50 75 90
0,60 19 16 20l 185 011 o078 713 132 188 58 - .- - - - - - -- - . e
0,80 18 16 2/ 185 0,15 075 477 128 191 56 - o - - -- - - - - .- e
1,00 28 22 4k 185 0,19 0,97 48,5 164 246 84 69 a8 40 42 44 39 28 0,157 47 70 84 _
1,20 33 20 44 185 022 1,10 464 187 281 99 7 38 40 42 44 28 29 0,161 55 83 99
1,40 30 16 4/ 185 0,26 1,00 340 170 255 20 84 37 39 41 43 38 29 0,140 50 75 90
1,60 27 18 4/ 185 030 0595 2889 161 242 81 57 36 38 40 43 36 28 0,121 45 68 81
1,80 22 18 414 185 033 085 201 144 216 €6 47 35 37 39 42 3 28 0,096 37 55 66
2,00 17 14 241 097 035 072 154 123 184 54 - == == - - - - - -- - -
2,20 25 17 4it. 094 037 091 19,2 165 232 75 49 35 37 39 42 35 28 0,900 42 63 75
2,40 23 19 4/ 084 039 0,87 174 148 221 69 44 34 37 39 42 34 28 0,000 38 58 69
2,60 22 16 4/ 093 041 085 15,6 144 216 €6 42 34 36 39 41 34 28 0,084 37 55 66
2,80 23 19 4/4. 084 043 087 15,2 148 221 69 42 34 36 39 41 34 28 0,085 38 58 69
3,00 22 15 414 093 045 0,85 14,0 144 216 66 40 34 36 ag 41 33 28 0,078 37 55 66
—320 28 22 4/ 086 047 097 158 1684 246 84 47 35 37 39 42 34 28 009 47 70 84
3,40 21 15 4/4; 093 048 082 12,2 140 210 63 36 33 36 38 41 32 27 0071 35 53 B3
3,60 19 17 20 0588 050 0,78 10,8 132 198 58 - -- - - == - - - - - -
3,80 21 17 4l 093 052 0,82 11 140 210 63 34 33 35 38 41 32 27 0,067 35 53 ©3
4,00 25 21 4l 094 054 091 12,0 155 232 75 38 34 36 38 41 33 28 0,078 42 63 75
4,20 23 18 4[4 094 056 087 10,9 148 221 69 36 33 36 38 41 32 28 0070 38 58 69
4,40 22 16 414 093 0,58 0,85 10,1 144 216 66 33 33 35 38 41 32 28 0,065 37 55 €6
4,60 23 16 4/ 094 060 087 10,0 148 221 69 34 33 35 38 41 32 28 0066 38 58 €9
4,80 i3 13 2/t 089 062 0,78 8,4 147 220 58 - - - - - - - - -- - -
5,00 21 17 4l 093 0684 082 8,7 151 228 63 29 32 35 37 40 31 27 0,057 35 53 63
520 22 17 4l 093 065 085 8,7 155 232 66 30 32 35 38 40 31 28 0,058 37 55 66~
5,40 23 19 4/ 094 067 087 8,6 159 239 69 3 32 35 38 40 3 28 0,080 38 58 69
5,60 20 15 4/ 083 069 0,80 7.5 169 253 60 26 32 34 37 40 30 27 0,048 33 50 80
5,80 19 15 2 0% 071 0,78 7.0 178 268 58 - - - -- - - .- - - - --
00 21 -~ 4k 093 073 082 7.3 180 270 63 28 32 34 37 40 30 27 0,050 35 53 63

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



UNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 17A
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010495-113

- committente :  UNIECO - data: 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina ; 1
prf LP LL Rp RL  Rp/RI prf LP LL Rp RL Rp/RI
m__ Kg/cm? Ka/cm? Kg/cm? Kglem? - m__ Kg/em? Kg/cm? Kg/cm? Kglem? -
0,20 - —— T 0,73 - 10,20 28,0 50,0 28,0 1,60 17,0
0,40 13,0 24,0 13,0 0,87 15,0 10,40 35,0 60,0 36,0 2,20 16,0
0,60 14,0 27,0 14,0 1,07 13,0 10,60 37,0 70,0 37,0 2,07 18,0
0,80 14,0 30,0 14,0 1,13 12,0 10,80 29,0 60,0 29,0 1,73 17,0
1,00 18,0 35,0 18,0 1,33 13,0 11,00 29,0 55,0 29,0 147 20,0
1,20 30,0 50,0 30,0 1,53 20,0 11,20 18,0 40,0 18,0 1,00 18,0
1,40 23,0 48,0 23,0 1,47 16,0 11,40 10,0 25,0 10,0 0,87 12,0
1,60 21,0 43,0 21,0 1,47 14,0 11,60 11,0 24,0 11,0 1,20 9,0
1,80 20,0 42,0 20,0 1,13 18,0 11,80 19,0 37,0 19,0 1,07 18,0
2,00 23,0 40,0 23,0 1,00 23,0 12,00 14,0 30,0 14,0 1,00 14,0
2,20 16,0 31,0 16,0 1,00 16,0 12,20 12,0 27,0 12,0 0,93 13,0
2,40 12,0 27,0 12,0 0,73 16,0 12,40 15,0 29,0 15,0 1,20 12,0
2,60 14,0 25,0 14,0 1,00 14,0 12,60 24,0 42,0 24,0 1,20 20,0
2,80 12,0 27,0 12,0 0,80 15,0 12,80 16,0 34,0 16,0 0,87 18,0
3,00 13,0 25,0 13,0 0,93 14,0 13,00 14,0 27,0 14,0 0,87 16,0
3,20 13,0 27,0 13,0 0,87 15,0 13,20 16,0 29,0 16,0 0,87 18,0
3,40 13,0 26,0 13,0 1,07 12,0 13,40 18,0 31,0 18,0 1,00 18,0
3,60 18,0 34,0 18,0 1,00 18,0 13,60 19,0 34,0 19,0 0,83 20,0
3,80 20,0 35,0 20,0 1,20 17,0 13,80 17,0 31,0 17,0 0,93 18,0
4,00 23,0 41,0 23,0 1,20 19,0 14,00 14,0 28,0 14,0 0,93 15,0
4,20 30,0 48,0 30,0 1,27 24,0 14,20 10,0 24,0 10,0 0,80 12,0
4,40 23,0 42,0 23,0 1,33 17,0 14,40 11,0 23,0 11,0 0,87 13,0
4,60 20,0 40,0 20,0 1,33 15,0 14,60 12,0 25,0 12,0 0,80 15,0
4,80 22,0 42,0 22,0 1,27 17,0 14,80 11,0 23,0 11,0 0,73 15,0
5,00 19,0 38,0 19,0 1,33 14,0 15,00 34,0 45,0 34,0 1,13 30,0
5,20 20,0 40,0 20,0 1,20 17,0 15,20 27,0 44,0 27,0 1,00 27,0
5,40 22,0 40,0 22,0 1,27 17,0 15,40 65,0 80,0 65,0 0,67 97,0
5,60 19,0 38,0 19,0 1,33 14,0 15,60 56,0 66,0 56,0 0,93 60,0
5,80 20,0 40,0 20,0 1,27 16,0 15,80 50,0 64,0 50,0 0,80 62,0
6,00 21,0 40,0 21,0 1,20 17,0 16,00 54,0 66,0 54,0 1,00 54,0
6,20 16,0 34,0 16,0 1,07 15,0 16,20 90,0 105,0 90,0 0,80 112,0
6,40 15,0 31,0 15,0 1,13 13,0 16,40 70,0 82,0 70,0 1,13 62,0
6,60 18,0 35,0 18,0 1,20 15,0 16,60 78,0 95,0 78,0 0,93 84,0
6,80 19,0 37,0 19,0 1,07 18,0 16,80 78,0 92,0 78,0 1,00 78,0
7,00 18,0 34,0 18,0 1,00 18,0 17,00 80,0 105,0 90,0 0,53 169,0
7,20 15,0 30,0 15,0 1,00 15,0 17,20 46,0 54,0 46,0 0,53 86,0
7,40 14,0 29,0 14,0 1,13 12,0 17,40 50,0 58,0 50,0 0,87 58,0
7,60 18,0 35,0 18,0 1,07 17,0 17,60 52,0 65,0 52,0 0,80 65,0
7.80 20,0 36,0 20,0 1,27 18,0 17,80 80,0 92,0 80,0 0,53 150,0
8,00 17,0 36,0 17,0 1,13 15,0 18,00 44,0 52,0 44,0 0,73 60,0
8,20 20,0 37.0 20,0 1,27 16,0 18,20 55,0 66,0 55,0 0,80 69,0
8,40 17,0 36,0 17,0 1,27 13,0 18,40 70,0 82,0 70,0 0,67 105,0
8,60 19,0 38,0 19,0 1,07 18,0 18,60 58,0 68,0 58,0 0,67 87,0
8,80 20,0 36,0 20,0 1,53 13,0 18,80 58,0 68,0 58,0 0,53 109,0
9,00 22,0 45,0 22,0 1,40 16,0 19,00 50,0 58,0 50,0 0,53 94,0
9,20 26,0 47,0 28,0 1,53 17,0 19,20 46,0 54,0 46,0 0,80 57,0
9,40 25,0 48,0 25,0 1,33 19,0 19,40 74,0 86,0 74,0 0,80 92,0
9,60 27,0 47,0 27,0 1,40 19,0 19,60 66,0 78,0 66,0 0,80 82,0
9,80 24,0 45,0 24,0 1,63 16,0 19,80 88,0 100,0 88,0 0,80 110,0
10,00 22,0 45,0 22,0 1,47 15,0 20,00 62,0 74,0 620 - -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocitd Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

-aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Caorreggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 17B
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA o GRS
- committente :  UNIECO - data : 14/09/2001
- lavoro : NUQOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 0,00 m da quota inizio
- note : - pagina : 1
prf LP EL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m__ Kglcm? Kg/cm? Kg/em? Kg/ecm? - m  Kg/lcm? Kglem? Kg/cm? Kg/cm? -
0,20 90,0 105,0 90,0 0,53 169,0 7,80 23,0 45,0 23,0 1,47 16,0
0,40 50,0 58,0 50,0 0,53 94,0 8,00 24,0 46,0 24,0 1,40 17,0
0,60 46,0 54,0 46,0 0,53 86,0 8,20 23,0 44,0 23,0 1,33 17,0
0,80 52,0 60,0 52,0 0,73 71,0 8,40 17,0 37,0 17,0 1,07 16,0
1,00 64,0 75,0 64,0 0,80 80,0 8,60 15,0 31,0 15,0 0,87 17,0
1,20 17,0 29,0 17,0 0,47 36,0 8,80 14,0 27,0 14,0 0,80 17,0
1,40 22,0 29,0 22,0 0,67 33,0 9,00 12,0 24,0 12,0 0,73 16,0
1,60 23,0 33,0 23,0 0,53 43,0 9,20 16,0 27,0 16,0 1,00 16,0
1,80 17,0 25,0 17,0 0,60 28,0 9,40 23,0 38,0 23,0 1,33 17,0
2,00 17,0 26,0 17,0 1,07 16,0 9,60 240 44,0 24,0 1,33 18,0
2,20 18,0 34,0 18,0 0,87 21,0 9,80 24,0 44,0 24,0 1,20 20,0
2,40 19,0 32,0 19,0 0,87 22,0 10,00 16,0 34,0 16,0 1,07 15,0
2,60 17,0 30,0 17,0 0,80 21,0 10,20 15,0 31,0 15,0 1,20 12,0
2,80 15,0 27,0 15,0 0,80 19,0 10,40 23,0 41,0 23,0 1,40 16,0
3,00 10,0 22,0 10,0 0,73 14,0 10,60 20,0 41,0 20,0 1,20 17,0
3,20 11,0 22,0 11,0 0,53 21,0 10,80 22,0 40,0 22,0 1,40 16,0
3,40 12,0 20,0 12,0 1,00 12,0 11,00 19,0 40,0 19,0 1,13 17,0
3,60 30,0 45,0 30,0 0,60 50,0 11,20 17,0 34,0 17,0 1.07 16,0
3,80 16,0 25,0 16,0 0,87 18,0 11,40 19,0 35,0 19,0 1,27 15,0
4,00 17,0 30,0 17,0 0,53 32,0 11,60 23,0 42,0 23,0 1,33 17,0
4,20 19,0 27,0 19,0 0,33 57,0 11,80 20,0 40,0 20,0 1,07 19,0
4,40 22,0 27,0 22,0 0,53 41,0 12,00 20,0 36,0 20,0 1,00 20,0
4,60 21,0 29,0 21,0 0,87 24,0 12,20 16,0 31,0 16,0 0,87 18,0
4,80 22,0 35,0 22,0 1,00 22,0 12,40 19,0 32,0 19,0 0,93 20,0
5,00 70,0 85,0 70,0 0,80 87,0 12,60 17,0 31,0 17,0 0,87 20,0
5,20 78,0 90,0 78,0 1,00 78,0 12,80 17,0 30,0 17,0 0,87 20,0
540 95,0 110,0 95,0 0,80 119,0 13,00 18,0 31,0 18,0 0,80 22,0
5,60 66,0 78,0 66,0 0,93 71,0 13,20 20,0 32,0 20,0 0,73 27,0
5,80 96,0 110,0 96,0 0,47 206,0 13,40 24,0 35,0 24,0 1,00 24,0
6,00 28,0 35,0 28,0 1,13 25,0 13,60 21,0 36,0 21,0 1,13 19,0
6,20 21,0 38,0 21,0 0,87 240 13,80 21,0 38,0 21,0 0,93 22,0
6,40 21,0 34,0 21,0 1,00 21,0 14,00 18,0 32,0 18,0 1,07 17,0
6,60 20,0 35,0 20,0 1,07 19,0 14,20 17,0 33,0 17,0 1,07 16,0
6,80 24,0 40,0 24,0 1,47 16,0 14,40 21,0 37,0 21,0 1,13 19,0
7,00 25,0 47,0 25,0 1,40 18,0 14,60 22,0 39,0 22,0 1,00 22,0
7,20 27,0 48,0 27,0 1,40 19,0 14,80 22,0 37,0 22,0 1,07 21,0
7,40 27,0 48,0 27,0 1.47 18,0 15,00 19,0 35,0 19,0 ———s -
7,60 24,0 46,0 24,0 1,47 16,0

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

.aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 17A
DIAGRAMMA DI RESISTENZA 2.010496-113

- committente :  UNIECO - data : 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kg/cm?) RL (kg/icm?)
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Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

.aboratorio Geotecnico

fia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 17B
DIAGRAMMA DI RESISTENZA 2.010496-113
- committente :  UNIECO - data : 14/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 0,00 m da quota inizio
- scala vert.: 1: 100

Rp (kg!cm? RL (kg/cm?)
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JNIECO TERRE

.aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggic (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 17A
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO - data: . 1{1/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ottt mccSAs mdC
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UNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 17B
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO - data: 14/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 0,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
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UNIECO TERRE

Laboratorio Geotecnico
Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 17A
TABELLA PARAMETRI GEOTECNICI 2.010496-113

ﬂﬂﬂmmgmmmmmmm#a&&hnmm

O—‘GOOOOODDPOODOGDDOD
TYLBENGASRIBALRIY

mbgmmmbmmmwmwwmm
ne

- committente :  UNIECO - data : 14/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note - pagina : 1
Prof. Rp Rp/RI Natura Y p'vo Cu OCR Eu50 Eu25 Mo Dr pls @2s ©3s @45 edm emy Amaxg ES0 E25 Mo
m kglen?® () Litol. Um® kglem® kglem® () kglem? kg/em? % G I S S =) kafem? kglem?
020 - - 185 004 - - - - - - e e e e e - - e e
0,40 13 15 1,85 007 060 867 103 154 47 - - - - - - - - - - ==
0,60 14 13 185 0,11 064 557 108 162 48 - - - -- - -- -= - - - .-
080 14 12 185 045 064 389 108 162 48 e - - e -
1,00 18 13 185 0,19 075 361 128 191 56 - - - == =2 - -- - = e s
1,20 30 20 185 022 100 412 170 255 20 67 37 39 41 43 38 29 0,151 50 75 90
1,40 23 16 185 0,26 087 285 148 221 69 54 36 38 40 42 a6 28 0115 38 58 69
1,60 21 14 1,86 030 082 2286 140 210 63 48 35 37 39 42 35 27 0,099 35 53 63
1,80 20 18 185 033 080 188 136 204 60 44 34 36 38 41 34 27 0,088 33 50 60
2,00 23 23 084 035 087 194 148 221 69 47 35 37 39 42 35 28 0,096 38 58 69
—230 16 16 095 037 070 138 118 177 52 e e e e e - - - -
2,40 12 16 082 039 057 101 97 146 45 -- - - - - - - - -- - e
2,60 14 14 094 041 0064 10,9 108 182 48 -~ = - == — == - -- = - -
2,80 12 15 082 043 057 9,0 101 152 45 - - - - - - - - = - -
3,00 13 14 093 045 0,80 9,2 106 159 47 - - .- - - - - - - - -
; 13 15 093 045 080 87 110 165 47 e - - e -
3,40 13 i2 0,83 048 0,60 8,3 115 172 47 - - - - - - - - - - ==
3,60 18 18 098 050 075 104 128 191 56 -- - -- - -~ - - -- - .- e
3,80 20 I 093 052 080 10,7 136 204 60 33 a3 35 38 41 32 27 0,063 33 50 60
400 23 19 094 054 087 114 148 221 69 37 33 3 38 41 32 28 0072 38 58 69_
= 30 24 096 056 1,00 13,0 170 255 S0 45 34 37 39 42 34 29 0,091 50 75 90
4,40 23 17 094 058 087 10,5 148 221 69 35 33 35 38 41 32 28 0,068 38 58 69
4,60 20 15 0,93 060 0,80 9.1 141 212 60 29 32 35 37 40 31 27 0,056 33 50 60
4,80 22 17 093 061 085 9,4 147 220 66 32 32 35 3B 41 31 28 0,062 37 55 66
5,00 19 14 0,99 063 0,78 8,1 152 228 58 - - - -- -= - - - - - -
5,20 20 17 0,93 065 080 8,1 156 234 60 27 32 35 37 40 30 27 0052 33 50 60
5,40 22 17 0,93 067 0,85 8.4 160 239 66 30 32 35 37 40 3 28 0,057 37 55 66
5,60 19 14 099 069 0,78 7.3 171 257 58 - - - - - -- -- -- -- - -
5,80 20 16 093 071 080 7.3 175 263 60 25 32 34 37 40 30 27 0,048 33 50 860
6,00 21 17 093 0,73 0,82 7.3 180 270 63 26 32 34 37 40 30 27 0,050 35 53 63
—®20 18 15 09 075 070 57 200 300 52 .- e e e e - e = 2 e =
6,40 15 13 085 077 0,67 53 210 314 50 - - - - - - - - - - -
6,60 18 15 028 079 0,75 5.9 209 313 56 - - - - -- - - - - - -
680 18 18 099 081 078 60 213 320 58 - s e e e e - - . e
7.00 18 18 098 083 075 56 223 334 56 - - - - - - - - - - -
7,20 15 15 095 0,84 0,67 4,7 235 352 50 - - - - - - - - - - -
7.40 14 12 094 086 084 43 241 362 48 - - - - - - - - - - -
7,60 18 17 098 088 0,75 5,1 243 364 56 - - - - - -~ - - -~ . e
7,80 20 16 093 050 0,80 54 245 368 60 19 31 34 36 40 29 27 0,037 33 50 60
800 17 15 097 092 072 48 256 384 54 = e e e en aow e e o
8,20 20 16 093 094 0,80 51 258 387 60 18 31 33 36 39 28 27 0,035 33 50 60
840 17 12 097 096 072 44 268 401 54 Si e e G e et W A L B
8,60 19 18 099 098 0,78 4,7 272 408 58 - - -- - - - - - - - -
8,80 20 13 093 1,00 0,80 4,8 277 415 60 17 30 33 36 39 28 27 0,032 33 50 &0
900 22 16 0,93 1,02 085 50 280 420 66 20 31 34 36 40 28 28 0037 37 55 66
5,20 26 17 095 1,03 093 55 280 421 78 25 31 34 37 40 29 28 0,047 43 65 787
9,40 25 19 094 105 09 52 289 433 75 23 31 34 37 40 29 28 0,044 42 63 75
8,60 27 19 095 1,07 095 54 282 438 81 25 32 34 37 40 29 28 0,048 45 68 81
9,80 24 16 024 1,08 0,898 4,9 302 453 72 21 31 34 37 40 29 28 0,040 40 60 72
10,00 22 15 093 1141 085 4,5 310 464 66 17 30 33 38 39 28 28 0,033 37 55 66
; 28 17 085 143 097 52 310 485 84 25 32 34 37 40 29 28 0048 47 70 847
10,40 B 16 089 1,15 1,20 6,6 294 441 108 33 33 35 38 41 30 30 0,065 60 80 108
1060 37 18 099 117 123 67 208 446 111 34 33 35 38 41 31 30 0066 62 93 111
10,80 29 17 086 1,19 0,98 5,0 328 492 87 25 32 34 37 40 29 29 0,048 48 73 87
11,00 29 20 086 1,21 0.°8 4,9 334 501 87 25 31 34 37 40 29 20 0,047 48 73 87
A 18 18 098 1,23 075 34 345 517 56 -- -- - - - - - - - -
11,40 10 12 020 1.2 ,50 2,0 280 420 40 - -- - - - -- -- - - - -
1160 11 9 091 126 O, 22 296 444 42 = = m e e m L owe o= e
ge 9 o 099 128 0. 33 3 oA o - e e e e e - - - -
,94 1,3 ; 2,6 334 02 48 - - - - - - - - - - e
220 12 13 092 132 0, 22 313 470 45 - A
12,40 15 12 0,95 3 X 2,6 348 521 50 - - - - - - - -- - - -
12,60 24 20 0,94 % 1 3,7 383 575 72 15 30 33 36 39 27 28 0,020 40 60 72
1280 16 18 0,96 1, ; 2,7 30 540 52 = e = = o e e
13,00 14 16 0,94 . 5 2.4 343 515 48 - -- - - - - - - - - -
; 6 18 0,96 2,6 365 547 52 - - - - - e - - B ome
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15,60 56 60 . ¢ = - - - - 40 34 36 39 41 31 31 0,080 93 140 1e8
15,80 50 B2 2 i = - * - - 36 33 36 38 41 30 31 0,070 83 125 150
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X 90 112 8 s - - - = - 55 36 38 40 42 33 33 0118 150 225 270

DOOVOOOOVVBVWOLBVVOWLVL

COOO WD WWDO0mEE~I~~

WLV OD

IR I IND i s oyl o sl B N K

QQOOOQODGDDQOPOOOOQODQDDQDDO
POPLPOI-NWOWNAWSNNN_OOONONNWEN D -

MERNODDENOCONNW—-ONNBRNODD

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail; rustichellima@unieco.it



UNIECO TERRE

Laboratorio Geotecnico
Via Fosdondo, 55 - 42015 Correggio (RE)

PROVA PENETROMETRICA STATICA CPT 17B
TABELLA PARAMETRI GEOTECNICI I

Rifer. 10-02

- committente :  UNIECO - data : 14/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 0,00 m da quota inizio
- note : - pagina : 1
Prof. Rp Rp/RI Nalura Y pvo Cu OCR Eub50 Eu25 Mo Dr gls e2s @3s o@4s odm omy Amax/g ES0 E25 Mo

m kglem® () Litol. Um® kglem?® kg/em?® (7)) kg/em? kg/em? % ) ) ) ] °) (%) {) kglem® kg/cm?
0,20 90 169 o 098 0,02 - - - - - 100 42 43 45 46 45 33 0258 150 225 270
0,40 50 94 0,92 0,04 - - - - - 100 42 43 45 46 45 31 0,258 B3 125 150
0,60 46 86 0,91 0,06 - - - - - 100 42 43 45 46 45 31 0,258 17 115 138
0,80 52 71 0,92 0,07 - - - - - 100 42 43 45 48 45 31 0,258 87 130 156
100 64 80 094 009 - o . = 100 42 43 45 46 45 32 0258 107 160 192

1,20 17 36 091 0,11 072 65,0 123 184 54 65 37 39 41 43 39 27 0,143 28 43 51
1,40 22 33 086 0,13 - - - - - 70 38 40 42 44 33 28 0,159 37 55 66
160 23 43 086 015 - - o S - 68 38 33 41 43 39 28 0155 38 58 69
180 17 28 097 047 072 398 123 184 54 B . e e
200 17 16 097 0,18 072 345 123 184 54 - - - - - - - - - - e
—220 18 21 098 020 075 319 128 191 56 - - - - - - - - - -
240 19 22 099 022 078 297 132 198 58 B o= = =2 = = i = =
260 17 21 0,97 0,24 072 245 123 184 54 - - - - - - - - - - -
280 15 18 0,95 026 067 201 113 170 50 B T
3,00 10 14 0,80 0,28 0,50 12,9 85 128 40 - - - - - - - - - - = =
3200 11 21 091 030 054 131 91 137 42 = om0 & o e - = = =
3,40 12 12 0,92 032 057 131 97 146 45 - - - - - - = - - - -
3,60 30 50 0,83 0,33 . - - - - 57 36 38 40 43 36 29 0,123 50 75 90
380 16 18 096 035 070 146 118 177 52 - A I = = es
4,00 17 32 091 037 0,72 14,4 123 184 54 a5 33 35 38 41 33 27 0,069 28 43 51_
4,20 19 57 0982 033 0,78 14,8 132 198 58 38 33 36 38 41 33 27 0,075 32 48 57
4,40 22 41 0,86 041 - - - - - 42 34 36 39 41 34 28 0,084 37 55 66
4,60 21 24 093 043 0,82 14,3 140 210 63 39 33 36 3B 41 33 27 0,078 35 53 63
4,80 22 22 0,93 044 085 14,0 144 216 E6 40 34 36 39 41 33 28 0,079 37 55 66
500 70 &7 095 046 - & = s & 78 39 41 42 44 39 32 0185 117 175 210
5,20 78 78 086 0,48 - - - - - 81 39 41 43 44 39 33 0,194 130 195 234
540 95 119 099 0,50 - - - - - 87 40 42 43 45 40 34 0,213 158 238 285
5,60 66 71 094 0,52 - - - - - 74 38 40 42 44 38 32 0,170 110 165 198
5,80 86 206 099 0,54 - - - - - 86 40 42 43 45 40 34 0,208 160 240 288
6,00 28 25 ] 0,96 056 0,97 12,4 164 246 84 42 34 36 39 41 33 28 0,085 47 70 84
6,20 21 24 - 0,93 0,58 0,82 9.8 141 211 63 32 32 35 38 41 31 27 0,061 35 53 63
6,40 21 21 - 0,93 060 082 9,4 143 214 63 3 32 35 38 40 31 27 0,080 a5 53 63
6,60 20 19 N 093 062 0,80 8,7 146 219 60 28 32 35 37 40 31 27 0,055 33 50 €60
6,80 24 16 o 084 063 089 9,6 153 229 72 34 33 35 38 41 32 28 0,066 40 60 72
700 25 18 4/ 094 065 091 95 167 235 75 35 33 35 38 41 32 28 0088 42 63 75_
7,20 ar 19 e 0585 0,67 0,95 $.6 162 244 81 37 33 36 38 41 32 28 0,072 45 68 81
740 27 18 4fF 095 089 095 93 165 247 &1 36 33 36 38 41 32 28 0071 45 68 81
7,60 24 16 e 094 0,71 089 83 169 254 72 31 32 35 38 41 31 28 0,060 40 60 72
7,80 23 16 frod 094 073 087 78 176 284 69 29 a2 35 a7 40 31 28 0,056 38 58 69
8,00 24 1r s 094 075 0,89 7.8 181 271 72 30 32 35 38 40 31 28 0,058 40 60 72_
8,20 23 17 4l 094 0,77 0,87 73 189 284 69 28 32 35 37 40 30 28 0,054 38 58 69
840 17 16 201 097 079 072 57 212 37 54 4. fE m M Ey s B " W OE
B,60 15 17 21 095 081 0867 50 223 334 50 - - - - - - - - - - -
8,80 14 17 210 094 082 0864 4,5 230 345 48 - - - - - - - - - - -
900 12 16 2 092 084 057 39 237 355 45 X o B E o= w e B e
9,20 16 16 20 08 086 070 4,8 239 359 52 - -- - - - -- - - - - -
8,40 23 17 a1, 084 088 0,87 8.2 231 346 69 25 31 34 37 40 29 28 0,047 38 58 69
9,60 24 18 474, 084 090 089 8,2 236 354 72 26 32 34 37 40 30 28 0,049 40 60 72
9,80 24 20 414 084 092 089 6,0 243 364 72 25 32 34 37 40 29 28 0,048 40 60 72
10,00 16 15 2/ 09 094 0,70 43 262 393 52 - - - - - - - - - - -

i 15 12 20 095 0,96 0,67 4,0 267 400 50 - - - .- - .- - - - - =
10,40 23 16 4F: 094 097 087 54 265 397 69 22 31 3 37 40 29 28 0042 38 58 69
10,60 20 17 Al 0983 0,99 0,80 4,8 276 414 60 17 30 33 36 39 28 27 0,032 33 50 60
10,80 22 16 4i: 093 101 085 50 279 419 66 20 31 34 36 40 28 28 0037 37 55 66
11,00 19 17 200 099 1,03 0,78 4.4 288 432 58 - -- - - - - - - - - -

3 17 16 2 0,87 1,05 072 39 294 442 54 - - - - - - - “ - = s
1140 19 15 2 099 107 078 42 299 443 58 e & sE B =
11,60 23 17 41 0S84 1,09 0,87 4,7 303 454 69 19 3H 34 36 40 28 28 0,037 38 58 89
11,80 20 19 4 093 111 080 42 310 464 60 14 30 33 36 39 27 27 0027 33 50 60
12,00 20 20 4l 083 1,13 0,80 41 315 472 60 14 30 33 36 39 27 27 0,027 33 50 €0

1220 16 18 24 09 1,45 070 34 322 483 52 s E =2 2 =2 B = Ry W ooy
12,40 18 20 2/ 099 1,47 0,78 38 329 493 58 = s s = = = & = = = =
12,60 17 20 2 097 1,19 0,72 34 333 500 54 - - - - - - - - - - -
12,80 17 20 24 097 120 072 33 337 506 54 = B o= om o= e A
13,00 18 22 2 098 122 0,75 34 344 516 56 - - - - - - - - - - -
13,20 20 27 41t 093 1,24 0,80 3,6 351 528 60 4] 30 33 36 39 27 27 0,023 33 5 60
13.40 24 24 4/ 094 126 089 41 352 528 72 17 30 33 36 39 28 28 0033 40 60 72
13,60 21 19 444 093 1,28 0,82 3,6 361 542 63 12 30 33 36 39 27 27 0,024 35 53 63
1380 21 22 4/ 093 130 082 36 366 550 63 12 30 33 36 33 27 27 0024 35 53 63
14,00 18 17 21 098 1,32 0,75 3.1 364 546 56 - - - - - - - - - - -

. 17 16 2 0587 134 072 2,9 362 543 54 - - - - - - - - - - -
1440 21 18 44 033 136 082 34 381 571 63 11 30 33 36 39 27 27 0022 35 53 63
14,60 22 22 46 093 1,37 085 3.4 387 580 66 12 30 33 36 39 27 28 0,024 37 55 66
14,80 22 21 414 093 139 0,85 3.4 391 587 66 12 30 a3 36 39 27 28 0,024 37 55 66
1500 19 - 45 082 141 078 30 385 577 58 6 29 32 35 39 26 27 0015 32 48 57
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UNIECO TERRE

Laboratorio Geotecnico

via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 18
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA D
- committente :  UNIECO - data : 18/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m  Kg/lcm? Kg/cm? Kglem? Kglem? - m  Kg/cm? Kg/cm? Kag/cm? Kag/lcm? -
0,20 - _— - 0,73 - 3,20 16,0 28,0 16,0 0,73 22,0
0,40 13,0 24,0 13,0 1,20 11,0 3,40 16,0 27,0 16,0 0,73 22,0
0,60 30,0 48,0 30,0 1,20 25,0 3,60 18,0 28,0 18,0 0,87 21,0
0,80 38,0 56,0 38,0 1,20 32,0 3,80 19,0 32,0 19,0 0,93 20,0
1,00 40,0 58,0 40,0 0,87 46,0 4,00 21,0 35,0 21,0 0,73 29,0
1,20 28,0 41,0 28,0 0,80 35,0 4,20 14,0 25,0 14,0 0,80 17,0
1,40 18,0 30,0 18,0 0,87 21,0 4,40 11,0 23,0 11,0 0,73 15,0
1,60 12,0 25,0 12,0 1,13 11,0 4,60 18,0 29,0 18,0 0,80 22,0
1,80 12,0 29,0 12,0 0,67 18,0 4,80 13,0 25,0 13,0 0,80 16,0
2,00 8,0 18,0 8,0 0,40 20,0 5,00 15,0 27,0 15,0 0,93 16,0
2,20 6,0 12,0 6,0 0,40 15,0 5,20 18,0 32,0 18,0 0,80 22,0
2,40 7,0 13,0 7,0 0,27 26,0 5,40 18,0 30,0 18,0 0,73 25,0
2,60 8,0 13,0 9,0 0,47 19,0 5,60 19,0 30,0 19,0 0,67 28,0
2,80 12,0 19,0 12,0 0,53 22,0 5,80 16,0 26,0 16,0 0,67 24,0
3,00 15,0 23,0 15,0 0,67 22,0 6,00 17,0 27,0 17,0 — -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocitad Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Saoftware by: Dr.D.Merdin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



UNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 18
DIAGRAMMA DI RESISTENZA 2.010496-113

- committente :  UNIECO - data : 18/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kg/cm?) RL (kg/cm?)
0.0 i0 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 0 6,0 0.0
—~—{_| ] I i
1.0 1 - S S I 1.0
AT 14 :
20 E Falda :2/00m A / r 2.0
3.0 ] . & . 3.0
4.0 ] 5 . B : 4.0
1 '<>. 3 C
50 ] { [ 50
6.0 ] : - 6.0
7.0 ] 1 : 7.0
8.0 ] 1 . 8.0
9,0 1 ] : 9.0
10,0 - ] - 10,0
110 ] ] F 110
12,0 . ] . 12,0
13.0 - ] - 13.0
14.0 . 140
15,0 ] ] ; 15.0
16.0 - ] - 16.0
17,0 ] ] - 17.0
18.0 ] ] : 18.0
19,0 - - : 19.0
20,0 ] ] : 20,0

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6,0

Software by: Dr.D.Merin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




UNIECO TERRE

_aboratorio Geotecnico

Jia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 18
VALUTAZIONI LITOLOGICHE 2 010496-113

- committente :  UNIECO - data : 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limi sabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ott mccSAsmdC
m B 1 1 60 120 200 0.0 t e L 0,0
"‘—-_____‘\ Wz Wi it ° -
1,0 — s 4B . 1,0
'—__.______, i~~~ . []
e=— | Wl Vs ° .
2,0 [ 2,0 . 2,0
La iz Wiz i L]
e ——— [ ]
L ]
3,0 ? 3,0 . 3,0
[]
L ]
[ ]
4,0 é- 4,0 " lw 4,0
| o ®
i Wbzl e s
5,0 ? 5,0 *le 5,0
= '
[ ]
L ]
6.0 6,0 . 6,0
7.0 7,0 7.0
8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 200] | | 20,0

Software by: Dr.D.Merlin - 0425/840820
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UNIECO TERRE

Laboratorio Geotecnico
via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 18
TABELLA PARAMETRI GEOTECNICI 2010496113

- committente :  UNIECO - data : 18/09/2001

-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

- localita NOVELLARA - prof. falda : 2,00 m da quota inizio

- note : - pagina : 1
Prof. Rp Rp/Rl Nalura Y p'vo Cu OCR Eus0 Eu25 Mo Or els ©92s @3s @45 edm emy Amaxg ES0 E25 Mo
m  kglem® () Litol. Um' kglem? kgfem? () kglem? kg/cm? % ™6 0 O @ O ) kafem? kafcrm?
0,20 - - 77? 1,85 0,04 == - = sn - - -- - -- - - - - - -
0,40 13 11 244 1,85 0,07 060 867 103 154 47 - - - - - - - - - - -
0,60 30 25 4k 1,85 0,11 100 98,0 170 255 90 84 40 41 43 45 41 29 0,204 50 75 90
080 38 32 185 015 - - < o 85 40 41 43 45 41 30 0207 63 95 114
1,00 40 46 185 0,19 = - - - - 82 39 41 43 45 40 30 0,195 67 100 120 __

—120 28 35 185 022 - - - - - 65 37 39 41 43 38 28 0144 47 70 84

1,40 18 21 1,85 026 075 237 128 191 56 - - - - - - - - - R
1,60 2 1 1,85 0,30 0,57 14,3 a7 146 45 - -- - - - - - - - - e
180 12 18 185 033 057 123 97 146 45 B i Ea - = - &
2,00 8 20 0,86 035 040 7.4 86 129 35 T - - - & & e
2,20 6 15 046 036 030 5,0 19 28 9 - - - -
2,40 7 28 2/ 084 038 035 5.7 101 151 32 - - - - - - -
2,60 9 18 2/ 088 039 045 7.4 97 145 38 - - - - - - -
2,80 12 22 2 092 041 057 94 89 148 45 - - - - - - -
3,00 15 22 21 0,95 043 067 10,8 113 170 50 - - - - - - - - -
3.20 16 22 2/ 096 045 0,70 10,8 118 177 52 - - - - - - - - A
3,40 16 22 2/ 096 047 0,70 10,3 118 177 52 - - - - - - - -
3,60 18 21 20 0.8 049 075 10,7 128 191 56 - - - - - - - B
3,80 19 20 24/ 0929 051 078 106 132 188 58 - -- -- - - -- - - -
4,00 21 29 4/ 093 053 o082 110 140 210 63 34 33 35 38 41 32 2T 0,066 35 53 63
4,20 14 17 24/ 084 055 0,64 7.6 133 200 48 - - -- - -- - - - PR
4,40 11 15 2 0981 0586 0,54 59 150 225 42 - - - - - - - - - -
4,60 18 22 2 098 058 075 8,6 139 208 56 - - - - - - - - - -
4,80 13 16 2/ 093 060 0,60 6,3 157 236 47 - - - - - - - - =
5,00 15 16 2/ 095 062 0,67 6,8 157 238 50 - - - - - - - - -
5,20 18 22 2/ 098 064 075 7.6 156 234 56 - - - - - - - - -
5,40 i8 25 241 098 066 0,75 7.4 163 244 56 - - - - - - - - ETR
560 19 28 2/ 099 068 078 7.4 168 251 58 s = £ & s A
5,80 16 24 2/ 086 070 0,70 6,2 183 275 52 - - - - - - -
6,00 17 - 44 091 072 0,72 63 187 280 54 19 31 34 36 40 29 27 0,036 28 43 51

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 19
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA T o
- committente :  UNIECO - data: 18/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quofa inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP EL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m  Kg/cm? Kg/em? Kg/icm? Kglem? - m__ Kg/cm? Kg/cm? Kglem? Kalcm? -
0,20 e - 1,07 — 3,20 15,0 26,0 15,0 0,93 16,0
0,40 20,0 36,0 20,0 1,00 20,0 3,40 14,0 28,0 14,0 0,73 19,0
0,60 25,0 40,0 25,0 1,07 23,0 3,60 15,0 26,0 15,0 0,87 17,0
0,80 27,0 43,0 27,0 1,00 27,0 3,80 16,0 23,0 16,0 0,80 20,0
1,00 19,0 34,0 19,0 0,67 28,0 4,00 16,0 28,0 16,0 0,87 18,0
1,20 15,0 25,0 15,0 0,80 19,0 4,20 14,0 27,0 14,0 0,80 17,0
1,40 21,0 33,0 21,0 0,73 29,0 4,40 12,0 24,0 12,0 0,93 13,0
1,60 9,0 20,0 9,0 0,67 13,0 4,60 15,0 29,0 15,0 1,00 15,0
1,80 50 15,0 5,0 0,40 12,0 4,80 17,0 32,0 17,0 1,07 16,0
2,00 5,0 11,0 5,0 0,40 12,0 5,00 18,0 34,0 18,0 1,07 17,0
2,20 6,0 12,0 6,0 0,40 15,0 5,20 17,0 33,0 17,0 1,00 17,0
240 9,0 15,0 9,0 0,60 15,0 5,40 18,0 33,0 18,0 1,00 18,0
2,60 8,0 17,0 8,0 0,67 12,0 5,60 17,0 32,0 17,0 0,80 21,0
2,80 13,0 23,0 13,0 0,73 18,0 5,80 15,0 27,0 15,0 0,87 17,0
3,00 15,0 26,0 15,0 0,73 20,0 6,00 14,0 27,0 14,0 - ----

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 19
DIAGRAMMA DI RESISTENZA ——
- committente : UNIECO -data: 18/09/2001
- lavoro NUQOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100

RL (kg/lcm?
i (kg 2,0)

Rp (kglom?)
00 0, 10 30 40 50 60 70 80 90 100 110 120 130 140 150 O 0 B0 go
m ]| ] C m
] ‘\‘5- 1 } L
1.0 7 o] 1/ r 1.0
] <L ] i
N L] ] C
20 7 d Falda :2|00m r 20
3.0 7 ] \ 3.0
40 7 & 1 i r 40
50 7 } ] r 5.0
6,0 b, 1 { [ 6.0
7S I _ [ 7.0
8.0 1 r 8.0
9.0 1 ] [ 9.0
10.0 1 1 [ 10.0
11.0 ] ] i 11.0
12,0 7 ] r 120
13.0 ] i 130
14.0 ] - 14,0
15.0 7 1 - 15.0
16,0 1 ] [_16.0
17.0 7 ] r _17.0
18,0 1 1 _18.0
19.0 1 : - 19.0
20.0 1 [ 200
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6,0

Software by: Dr.D.Merlin - 0425/840820
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UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 19
VALUTAZIONI LITOLOGICHE A DOATEA13

- committente :  UNIECO - data : 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da guota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limi sabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim,  Sabbie e Ghiaie Ott mccSAsmdC
it ) 1 3 60 120 200 0,0 c L L 0,0
[ ]
L)
1,0 .\>. 1,0 . 1,0
| g »
L ]
i g gl L4
2,0 { Yool o0|e 2,0
izt Wiz e
sz, e ol ®
e Wi s ° %
3,0 e 3,0 . 3,0
< i
[ ]
4,0 4,0 . 4,0
| & O
< i Wiz sz, °
iz W Wiz L -
5,0 M 5,0 . 5,0
% .
2 :
6,0 6.0 p 6,0
7,0 7.0 7.0
8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 20,0 7 20,0

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

.aboratorio Geotecnico
fia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 19
TABELLA PARAMETRI GEOTECNICI —

- committente :  UNIECO - data : 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
[T RETORA SO EMA T AR G RANHERRe [T
Prof. Rp Rp/RI Nalura Y pvo Cu OCR EuS0 Eu25 Mo Dr gls ©2s e3s @d4s edm omy Amaxg ES0 E25 Mo
m ka/em® (-) Litol. vm® kglem? kglem®  (-) kag/cm? kglem? % (*) 59 (") ) ) ) (-) kg/cm?®  kglem?
0,20 - - 777 1,85 0,04 - - -- - - - - - - - - - - - - -
0,40 20 20 4/ 1,85 0,07 0580 999 136 204 60 80 39 41 43 44 41 27 0,191 33 50 €0
0,60 25 23 4/ 185 0,11 091 87,0 155 232 75 78 39 41 42 44 41 28 0,184 42 63 75
0,80 27 27 4Lk 185 0,15 095 639 161 242 81 74 as 40 42 44 40 28 04170 45 68 81
1,00 19 28 21l 185 0,19 078 377 132 128 58 - - - - - - -- - - - -
7 15 19 2in 185 0,22 0,67 24,8 113 170 50 - - - - - - - - - - -
140 21 29 4/ 185 026 082 267 140 210 62 51 35 37 40 42 38 27 0407 35 53 63
1,60 g 13 24/ 185 030 045 108 77 115 38 - = & - 5 S - - S
w8 Bl R meRE i o o% e . 2 2 2 S 4 & 5 % = =
12 1 ; 34 0, 4.2 = = - s - - = - < =
220 6 TH e 046 035 030 5,2 18 28 9 - - - - - - - - - -
2,40 9 15 201 0,88 037 045 8,0 88 133 38 - - - - - - - - -
2,60 8 12 20 086 039 040 6,6 99 149 35 - - - - - - - -
2,80 13 18 2 0,93 040 060 10.4 103 154 47 - - - - - - - - - -
3,00 15 20 2 0,95 042 067 114 113 170 50 - - - - - - - - -
3,20 15 16 2 0,95 044 067 10,5 113 170 50 - - - - - - - - - -
3,40 14 19 2/ 094 046 064 9.4 110 166 48 - - - - - - - -
3,60 15 17 21 095 048 0,67 95 115 173 50 - - - - B - -
3,80 16 20 2 09 050 0,70 9,5 120 180 52 - - - - - -
4,00 16 18 20 096 052 070 9,1 123 185 52 - - - - -
420 14 17 20 0,94 054 064 7.7 130 195 48 - - - - o
4,40 12 13 21 0,92 056 0,57 6,5 143 215 45 - - - - - -
4,60 15 15 21 095 0,58 0,67 76 144 21 50 - - - -- -
4,80 17 16 2 097 059 072 8,0 143 214 54 - - - - -
5,00 18 17 2 098 061 075 8,1 147 221 56 B -- - - - -
— 520 17 17 2 0,97 063 072 7.4 156 234 54 - - - - - I
5,40 18 18 21 0,98 065 0,75 7,5 160 240 56 - - - - -
5,60 17 21 211 0,97 067 072 6,9 170 255 54 - - -- - - - - -
5,80 15 721l 0,95 069 067 6,0 183 275 50 - - - - - - - - -
6,00 14 P 094 071 0,84 55 193 289 48 - - - - - - -

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



UNIECO TERRE

Laboratorio Geotecnico

Vvia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 20
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2010498113
- committente :  UNIECO - data : 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m__ Kag/em? Kag/em? Kg/cm? Kg/cm? - m_ Kg/cm? Kgfcm? Kg/cm? Kg/cm? -
0,20 —ean - - 0,53 —— 6,20 11,0 22,0 11,0 0,67 16,0
0,40 12,0 20,0 12,0 0,93 13,0 6,40 14,0 24,0 14,0 0,67 21,0
0,60 13,0 27,0 13,0 1,00 13,0 6,60 13,0 23,0 13,0 0,80 16,0
0,80 18,0 33,0 18,0 1,07 17,0 6,80 18,0 28,0 16,0 1,00 16,0
1,00 16,0 32,0 16,0 0,83 17,0 7,00 17,0 32,0 17,0 1,13 15,0
1,20 11,0 25,0 11,0 0,67 16,0 7,20 18,0 35,0 18,0 1,13 16,0
1,40 8,0 18,0 8,0 0,53 15,0 7.40 17,0 34,0 17,0 1,13 15,0
1,60 8,0 16,0 8,0 0,40 20,0 7,60 16,0 33,0 16,0 1,13 14,0
1,80 7,0 13,0 7,0 0,47 15,0 7,80 17,0 34,0 17,0 1,07 16,0
2,00 5,0 12,0 5,0 0,33 15,0 8,00 19,0 35,0 19,0 1,07 18,0
2,20 5,0 10,0 50 0,33 15,0 8,20 21,0 37,0 21,0 1,33 16,0
2,40 6,0 11,0 6,0 0,33 18,0 8,40 20,0 40,0 20,0 1,27 16,0
2,60 7.0 12,0 7,0 0,27 26,0 8,60 23,0 42,0 23,0 1,60 14,0
2,80 7.0 11,0 7,0 0,40 17,0 8,80 18,0 42,0 18,0 1,47 12,0
3,00 9,0 15,0 9.0 0,40 22,0 9,00 22,0 44,0 22,0 1,47 15,0
3,20 14,0 20,0 14,0 0,73 19,0 9,20 20,0 42,0 20,0 127 16,0
3,40 15,0 26,0 15,0 0,73 20,0 9,40 24,0 43,0 24,0 1.27 19,0
3,60 15,0 26,0 15,0 0,87 17,0 9,60 25,0 44,0 25,0 1,33 19,0
3,80 16,0 29,0 16,0 0,80 20,0 9,80 26,0 48,0 26,0 1,20 22,0
4,00 16,0 28,0 16,0 0,87 18,0 10,00 20,0 38,0 20,0 0,93 21,0
4,20 18,0 31,0 18,0 0,93 19,0 10,20 13,0 27,0 13,0 0,53 24,0
4,40 15,0 29,0 15,0 0,93 16,0 10,40 9,0 17,0 9,0 0,60 15,0
4,60 18,0 32,0 18,0 0,87 21,0 10,60 14,0 23,0 14,0 0,53 26,0
4,80 20,0 33,0 20,0 1,07 19,0 10,80 30,0 38,0 30,0 113 26,0
5,00 18,0 34,0 18,0 1,07 17,0 11,00 33,0 50,0 33,0 1,33 25,0
5,20 21,0 37,0 21,0 0,93 22,0 11,20 32,0 52,0 32,0 1,13 28,0
5,40 20,0 34,0 20,0 1,07 19,0 11,40 36,0 53,0 36,0 1,67 22,0
5,60 18,0 34,0 18,0 0,87 21,0 11,60 33,0 58,0 33,0 1,40 24,0
5,80 13,0 26,0 13,0 0,80 16,0 11,80 32,0 53,0 32,0 1,33 24,0
6,00 12,0 24,0 12,0 0,73 16,0 12,00 33,0 53,0 33,0 -— -—--

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 20
DIAGRAMMA DI RESISTENZA 2010486115
- committente :  UNIECO - data : 18/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100

RL (kg/cm?)
0,0 - 2,0

0o O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 60 00
m ] 1 \ L m
] Y 11 B
10 1 Fu . - 1.0
] 1 N -

20 ] Fada:ZOUmj L 20
30 \ { - 3.0
40 7 & X} r 40
50 7 % 1 & 50
1 /? 1 4 C
6.0 { . { 6.0
7.0 7 % b r 7.0
e | |
80 1 L 8.0
9.0 '&% C 9.0
10.0 7 : . j L 100

A"
]
=N

11.0 . N 11,0
] A ] ? ;
- - I
12.0 1 ( g F 12,0
13.0 1 1 C 130
14,0 ] r_14.0
15,0 7 1 L 150
16.0 1 1 16,0
17.0 1 [ 17.0
18.0 1 18,0
19.0 - ] -8
] : i
200 1 1 - 200

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6,0
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JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 20
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO - data: 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ot t mcc SAsmdC
m 00 1 3 60 120 200 00 —t e L L 0.0
L iz, e, e L
iz, Wz Wiz L .
1,0 3 10 . 10
r . ®
>. ez i vtz ° .
2,0 3l jededel o9l 2,0
[ iz iz Wie [
[ ]
L )
3,0 ? 30|° . 3,0
g :
[ ]
4,0 4,0 . 4,0
P .
L ]
5,0 5,0 . 5,0
L ]
— [ ]
e ——— [}
6,0 ; — 6.0 . 6.0
— e [ ]
> [ ]
®
7,0 o o 7.0 . 7.0
» °
< iz Wiz s °
iz Wiz Wz L4 -
8,0 Mo 8,0 . 8,0
4 :
< \J:zg.\:.!.'u\gz » °
9,0 el 8o . 9,0
L\H — :
L ]
10,0 = 10,0 wl |* 10,0
L ]
e KPR o "
11,0 \2 —— 11,0 . 11,0
{) — :
e [ ]
12,0 = 12,0 . 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 200] | | 20,0
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JNIECO TERRE

.aboratorio Geotecnico
'ia Fosdondo, 55 - 42015 Correggio (RE)

PROVA PENETROMETRICA STATICA CPT 20
TABELLA PARAMETRI GEOTECNICI 2.010496-113

Rifer. 10-02

- committente :  UNIECO - data : 18/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
T RETLRA GBS MA T WATORA GRANHLARETTTITTITIIII]
Prof. Rp Rp/Rl Nalura Y pvo Cu OCR EuS0 Eu25 Mo Dr els ©02s 93s pd4s edm emy Amexg ES0 E25 Mo

m kafem?® () Litol. Um® kglen? kglem* (<) kg/em?® kg/em?® % ) ) Y ") ) ) ) kglem?® kg/cm?
0,20 - - 777 1,85 0,04 - - - .- e - - = o = = 5 gF Er =
0,40 12 13 2m 185 0,07 057 808 97 146 45 =2 2 B, - = = = &3 &= 55 &=
0,60 13 13 211 185 0,11 060 522 103 154 47 - o - -- - = = - == = &=
080 18 17 20y 185 015 075 47,7 128 191 56 e e e e e - e e
1,00 16 72 185 0,19 070 329 118 177 52 - = = - = - - = - 5 B
1,20 11 16 2/ 1,85 022 054 189 91 137 42 - - - - - - o= = - - -
1,40 8 15 2/ 185 0,26 040 108 68 102 35 - = == = B - - == = B s
1,60 8 20 a2 185 0,30 040 9,1 70 106 35 bl o - - == - <= = - = Ee
1,80 ral I e 185 033 035 6,7 18 27 11 - - &= - == - = == - R
2,00 5 15 1 046 034 025 4,2 17 26 8 = - an - = £ = & - = B

220 5 15 1** 046 035 025 41 17 26 8 - - - - - - - - - - -
2,40 6 18 24 082 037 030 4,9 102 153 29 - = - &2 = & = 2= = s
2,60 7 26 2/ 084 038 035 5,6 104 156 32 - -- - B == = = -s - = E
2,80 7 17 2# 084 040 035 53 110 185 32 £ e = e = - = aa = = R
3,00 e 22 2/ 088 042 045 6,9 106 159 38 e - o - - B = - = LR .
3,20 14 19 2/ 094 044 064 10,0 108 162 48 - - X2 - - - - - L = -
3,40 i5 20 2/ 095 046 0867 10,1 113 170 50 - = - s = = - = = i B
3,60 i5 17 21 095 048 067 9,6 115 172 50 = - - - - = == - - = ==
3,80 i€ 20 24/ 096 049 070 9,6 119 179 52 - - S - - - = - = L
4,00 16 18 2/ 096 051 070 9,2 122 183 52 - - - - = - - - = ==
4,20 18 19 2 098 053 0,75 9,6 129 193 56 - -- - - == - - = -- - -
4,40 15 16 2/ 095 055 067 7.9 133 200 50 -- - - - -- - - -- - - -
4,60 18 21 244 098 057 075 838 136 203 56 - - -- - -- - - - - - -
4,80 20 19 44 093 059 080 9,2 140 211 60 30 32 35 37 40 31 27 0,057 33 50 60
5,00 18 17 2 098 061 0,75 8.1 146 219 56 - - - - - - - - - - -

> 21 22 Ann 093 063 0,82 8,8 149 224 83 30 32 35 a7 40 31 27 0,057 35 53 83
5,40 20 19 4/ 093 0,65 0,80 8,2 155 232 €0 27 32 35 37 40 30 27 0,052 33 50 €0
5,60 18 21 24/ 098 067 075 7.3 165 248 56 - - - - .- - - = - - -
5,80 13 16 2/ 093 069 080 54 187 280 47 = - - - - - - -- - . -
6,00 12 16 2/ 092 0,70 0,57 4.8 195 293 45 - - - - -- - - -- - - -

g 11 16 2/ 091 0,72 0,54 43 202 303 42 - - -- - - - - - - - -
6,40 14 21 204 094 074 064 52 203 305 48 - - - - - - o - - - e
6,60 13 16 241 093 0,76 080 4,7 211 317 47 - - - = - - - - £ - e
6,80 16 16 24 096 078 0,70 556 212 317 52 - = - -- - - - - - R
7.00 17 15 244 097 080 0,72 5,6 216 324 54 - - - = - - - - - R

- 18 16 2 098 082 075 56 220 331 56 - - - - - - - - - - -
7,40 17 i5 20t 097 084 072 52 229 344 54 - - - = - - - - - - -
7,60 16 14 2/ 096 086 0,70 4,8 237 356 52 = - - -- - &= - - - - -
7,80 17 16 2/ 097 088 072 49 242 383 54 - - e - - - == A - - -
8,00 i9 18 2 099 090 0,78 5.2 245 368 58 - -- - .- = - -- - - - -

F 21 16 4/4: 0893 091 082 55 248 372 63 21 31 34 37 40 29 27 0,039 35 53 863
8,40 20 18 44 093 093 0480 5,2 256 384 60 18 31 33 36 39 28 27 0035 33 50 60
8,60 23 14 4/t 0,94 085 087 586 257 385 69 23 31 34 37 40 29 28 0,043 38 58 69
8,80 18 12 2/ 098 097 075 4,5 271 4086 56 -- - -- -- - -- - - -- .-
9,00 22 15 4nk 093 099 085 52 272 408 66 20 31 34 37 40 29 28 0038 37 55 66_
9,20 20 16 414 093 1,01 080 4,7 280 421 60 16 30 33 36 39 28 27 0,032 33 50 &0
9,40 24 18 44 094 1,03 089 52 281 422 72 22 31 34 37 40 29 28 0,042 40 60 72
9,60 25 19 404 094 1,05 091 53 286 429 75 23 31 34 37 40 29 28 0,044 42 63 75
9,80 26 22 4l 095 1,06 0,93 53 291 437 78 24 31 34 37 40 29 28 0,046 43 65 78

10,00 20 21 41 093 1,08 0,80 43 303 454 60 15 30 33 36 39 28 27 0,028 33 50 &0
10,20 13 24 2 083 110 060 3,0 300 450 47 - - -- - -- - - -- - - -
10,40 9 15 2 088 112 045 2,0 252 378 a8 -- - -- - - - - -- - R
10,60 14 26 2 094 114 064 3,0 312 468 48 - - -- - - - - -- - - -
10,80 30 26 414 09 1,16 1,00 5.2 317 476 90 27 32 34 37 40 29 29 0,052 50 75 90
11,00 33 25 417 097 1,18 1,10 538 315 473 89 30 32 35 38 40 30 29 0,058 55 83 98
32 28 414 097 1,20 1,07 54 325 488 96 28 32 35 37 40 30 29 0,055 53 80 96~
11,40 36 22 4/ 099 122 120 6,2 319 479 108 32 32 35 38 41 30 30 0,082 60 80 108
11,60 33 24 4 097 124 1,10 54 336 504 99 29 32 35 37 40 30 29 0,055 55 83 99
11,80 32 24 4N 0,97 ]g? 1,07 51 345 518 96 27 32 35 37 40 29 29 0,052 53 80 96
0,88 ¥

Software by: Dr.D.Merlin - 0425/840820

Tel; 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

.aboratorio Geotecnico

ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 21
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA  ;,10406-113
- committente :  UNIECO - data: 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m  Kglem? Kg/cm? Kg/cm? Kglcm? - m__ Kg/cm? Kg/cm? Kg/cm? Kg/lcm? -
0,20 - —ee= -- 0,67 e 3,20 10,0 13,0 10,0 0,20 50,0
0,40 16,0 26,0 16,0 0,47 34,0 3,40 9,0 12,0 9,0 0,27 34,0
0,60 13,0 20,0 13,0 1,67 8,0 3,60 10,0 14,0 10,0 0,33 30,0
0,80 30,0 55,0 30,0 1,20 25,0 3,80 17.0 22,0 17,0 0,27 64,0
1,00 34,0 52,0 34,0 1,13 30,0 4,00 8,0 12,0 8.0 0,27 30,0
1,20 27,0 440 27,0 1,20 22,0 4,20 8,0 12,0 8,0 0,33 24,0
1,40 26,0 44,0 26,0 0,80 32,0 4,40 10,0 15,0 10,0 0,33 30,0
1,60 8,0 20,0 8,0 047 17.0 4,60 9,0 14,0 9,0 0,40 22,0
1,80 6,0 13,0 6.0 0,47 13,0 4,80 14,0 20,0 14,0 0,47 30,0
2,00 7.0 14,0 7.0 0,47 15,0 5,00 13,0 20,0 13,0 0,27 49,0
2,20 8,0 15,0 8,0 0,27 30,0 5,20 14,0 18,0 14,0 0,53 26,0
2,40 10,0 14,0 10,0 0,33 30,0 5,40 16,0 24,0 16.0 0,53 30,0
2,60 9,0 14,0 9,0 0,27 34,0 5,60 15,0 23,0 15,0 0,53 28,0
2,80 9,0 13,0 9,0 0,40 22,0 5,80 16,0 24,0 16,0 0,53 30,0
3,00 4,0 10,0 4,0 0,20 20,0 6,00 16,0 24,0 160 - -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Saftware by: Dr.D.Merin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

aboratorio Geotecnico

ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 21
DIAGRAMMA DI RESISTENZA T

- committente :  UNIECO -data : 18/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kg.fcm? RL (kg/cm?)

00 O 0 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6,0 0.0
m ! | 121 - m
] 4| ] I
1,0 7 R ’ r 1.0
. 7 1 7 -

20 . ( Faldal :2/00m - { : 20
] j 'E L
30 1 4 ] I 30
] '( I} C
3 o | ] C
40 7 .S/’ ] r 4.0
50 1 | |2 :B - 50
11 [N } -

6.0 ] g : : 6.0
7.0 ] . . 7.0
8.0 1 1 - 8.0
] ] r
9.0 1 [ 9.0
JQO: 1 : 10.0
11.0 . . : 11.0
120: ] - 12.0
13.0 7 : - 130
& | L
140: ] - 14,0
‘|5.0i : - 15.0
16.0 - ; 160
] 3 -

170 i N i 170
18,0 . [ 18.0
] ] C
19.0 7 ] a 19.0
20,0 ] ] - 20,0

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6,0
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JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 21
VALUTAZIONI LITOLOGICHE 5 010488113

- committente :  UNIECO - data: 18/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ott mcc SAsmd?C
m 0 F 1 3 60 120 200 00 ¢t c L L 0,0
s sl b Gl % . ’
1,0 " 1,0 . 1,0
r_____.::_;a ~t o~ o~ £ L]
2,0 =" Yedide] 50l 2,0
‘““:h .
~ ~d S L]
3,0 Wil —— 30 | |«|° 3,0
i~~~ L
4,0 s | 40 ol |° 4,0
L ]
= {NBE
5,0 [ 5,0 *l le 5,0
[ .
L ]
6,0 6,0 . 6,0
7.0 7.0 7,0
8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 200] 20,0

Software by: Dr.D.Merdin - 0425/840820
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JNIECO TERRE

aboratorio Geotecnico
ia Fosdondo, 55 - 42015 Correggio (RE)

Rifer. 10-02

PROVA PENETROMETRICA STATICA
TABELLA PARAMETRI GEOTECNICI

CPT 21

2.010496-113

- committente :  UNIECO - data : 18/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
-localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
[TRETIRATGOE SMA LTI WATORA BRANULARE T
Prof. Rp Rp/RI Natura Y pvo Cu OCR EuS0 Eu25 Mo Dr o1s o2s ©3s @d4s edm emy Amax/g E'S0 E25 Mo
m kafem® (-) Litol. tUm® kglem? kglem? -) kg/em? kgfem? % ) (") °) ) )y O () kg/cm? kg/em?®
0,20 -- -~ 777 1,85 0,04 o= - - -- - - - -- -- - - -- - - - -
0,40 16 34 44 185 007 070 999 118 177 52 73 38 40 42 44 40 27 0,167 27 40 48
0,60 13 8 0,11 060 522 103 154 47 = == - .- - - - - == L
0,80 30 25 0,15 1,00 684 170 255 S0 77 39 41 42 44 40 29 0,181 50 75 90
1,00 34 30 0,19 1,13 605 193 289 102 76 39 40 42 44 40 29 0,478 57 85 102 _
. 27 22 0,22 095 385 161 242 81 64 37 39 41 43 38 28 0,141 45 68 81
1,40 26 32 0,26 - -- - - - 59 36 38 40 43 37 28 0127 43 85 78
1,60 8 17 0,30 0,40 91 70 106 35 - - - - = = - - - = =
1,80 6 13 0,33 0,30 55 18 26 ] - - - - -- - - - - EER
2,00 7 15 0,34 0,35 6.5 19 28 11 - - - - -- - - - - - -
2,20 8 30 0,38 0,40 7.2 89 134 35 10 29 32 36 39 29 26 0,021 13 20 24
2,40 i0 30 038 0,50 9,0 89 134 40 T 30 33 36 39 30 26 0,032 17 25 30
2,60 9 34 0,38 0,45 7.4 97 145 38 12 30 33 36 39 29 26 0,024 15 23 27
2,80 g 22 041 045 7.0 103 154 38 -- -- - - - - - - - - -
3,00 4 20 043 020 2.4 107 1860 20 - - -- - - -- - -- - - e
3,20 10 50 044 0,50 7.3 110 165 40 13 30 33 36 39 29 26 0,025 17 25 30
3,40 9 34 046 045 6,1 121 182 38 8 29 32 35 39 28 26 0,017 15 23 27
3,60 10 30 048 0,50 6,6 122 183 40 11 30 33 36 39 28 26 0022 17 25 30
3,80 17 64 050 072 101 123 184 54 28 32 35 a7 40 31 27 0,054 28 43 51
4,00 8 30 051 040 4,6 143 214 35 1 28 3 35 38 27 26 0,004 13 20 24
4,20 8 24 0,53 0,40 4.4 148 222 35 - - - - - - = -~ -- - e-
4,40 10 30 0,55 0,50 56 148 221 40 8 29 32 35 38 27 26 0,017 17 25 30
4,60 9 22 056 045 4,7 157 236 38 - - - - -- - -- - == - e
4,80 14 30 0,58 0,64 7,0 146 219 48 18 30 33 36 39 29 26 0,034 23 35 42
5,00 13 48 060 0,60 6,3 156 234 47 14 30 33 36 39 28 26 0028 22 33 39
5,20 14 26 062 0,64 6,5 160 239 48 - - - - -- -- - - -- - -
5,40 16 30 064 0,70 7.0 160 240 52 20 31 34 37 40 29 27 0,038 27 40 48
5,60 15 28 066 0,67 6,4 170 255 50 - - - - - - - - - - e
5,80 16 30 0,67 070 6,5 173 260 52 19 31 33 36 39 29 27 0,035 27 40 48
6,00 16 - 0,69 0,70 6,3 180 270 52 18 31 33 36 39 29 27 0,034 27 40 48

Software by: Dr.D.Merlin - 0425/840820
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JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 22
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 3.010496-113
- committente :  UNIECO - data : 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m  Kaglcm? Kg/cm? Kg/cm* Kglem? - m_ Kaglecm? Kg/cm? Kglcm? Kglem? -
0,20 -—— —— - 0,53 ———- 3,20 9,0 12,0 9,0 0,27 34,0
0,40 12,0 20,0 12,0 0,53 22,0 3,40 5,0 9,0 5,0 0,27 19,0
0,60 18,0 26,0 18,0 1,20 15,0 3,60 8,0 12,0 8,0 0,33 24,0
0,80 22,0 40,0 22,0 1,00 22,0 3,80 5,0 10,0 5,0 0,27 19,0
1,00 20,0 35,0 20,0 1,13 18,0 4,00 6,0 10,0 6,0 0,20 30,0
1,20 18,0 35,0 18,0 1,00 18,0 4,20 4,0 7,0 4,0 0,33 12,0
1,40 13,0 28,0 13,0 0,60 22,0 4,40 5,0 10,0 5,0 0,27 19,0
1,60 10,0 19,0 10,0 0,53 19,0 4,60 6,0 10,0 6,0 0,27 22,0
1,80 10,0 18,0 10,0 0,60 17,0 4,80 6,0 10,0 6,0 0,27 22,0
2,00 11,0 20,0 11,0 0,40 27,0 5,00 7.0 11,0 7,0 0,27 26,0
2,20 11,0 17,0 11,0 0,53 21,0 5,20 8,0 12,0 8,0 0,27 30,0
2,40 8,0 16,0 8,0 0,40 20,0 5,40 20,0 24,0 20,0 1,07 19,0
2,60 13,0 19,0 13,0 0,33 39,0 5,60 19,0 35,0 19,0 0,53 36,0
2,80 16,0 21,0 16,0 0,27 60,0 5,80 11,0 19,0 11,0 0,47 24,0
3,00 9,0 13,0 9,0 0,20 45,0 6,00 12,0 19,0 12,0 B -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm?® - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




INIECO TERRE

aboratorio Geotecnico

ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 22
DIAGRAMMA DI RESISTENZA 5 GO406-113

- committente :  UNIECO - data : 18/09/2001

-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100

Rp (kglcm‘? RL (kg/cm?)

0.0 0O 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4.0 6,0 0.0
m ~ 1| 1 t\ - m
J M i L
1.0 1 E r 1.0
1| ¥V 1 -

20 1 L Fa|dal:2/00m - r 20
] i ] I
114 ] r
4] f _
3.0 L] ] 3.0
40 1 ? } F 40
19 :I -

50 7 X ] 5.0
] L\j 170 -
60 1 | |7 17 - 6.0
7.0 . ] : 7.0
8.0 ] ] . 8.0
90 - . 90
10.0 ] . 10.0
11.0j ] ; 11.0
12.0: ] - 12,0
M: ] £ 13.0
140 ] ] - 140
1 : :

150 1 ] [ 15.0
z a :

16.0 7 ] [ 16.0
170: . A i7.0
s ] 1 - 18.0
190: : : 19,0
] 1 E
20,0 20.0

0 10 20 30 40 50 60 70 80 SO 100 110 120 130 140 150 0.0 2,0 4,0 6,0
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JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 22
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO - data : 18/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RURp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ott mce¢cSAsmdC
m O 1 30 60 120 200 00 "t gL L 0.0
*//. sl it iz . :
1,0 [ & 1,0 . 1,0
e )
L]
2,0 = 20[° . 2,0
[]
[ ]
i~~~ [ ]
3.0 \> S e ol® 3,0
o o~~~ []
= 11l
4,0 40/° . 40
—1 Wiz Wl :
\\ e "
5,0 5,0 . 50
< =
—— L ]
= )~ °
6,0 =] 6.0 . 6.0
7.0 7.0 7,0
8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 20,0

Software by: Dr.D.Merlin - 0425/840820
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UNIECO TERRE

Laboratorio Geotecnico
Via Fosdondo, 55 - 42015 Correggio (RE)

Rifer. 10-02

PROVA PENETROMETRICA STATICA
TABELLA PARAMETRI GEOTECNICI

CPT 22

2.010496-113

- committente :  UNIECO - data : 18/09/2001

- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

-localita : NOVELLARA - prof. falda : 2,00 m da quota inizio

- note : - pagina : 1
Prof. Rp Rp/Rl Natura Y pvo Cu OCR Eus0 Eu25 Mo Dr ols @25 ©3s eds edm emy Amexg ES0 E26 Mo
m kg/em* (-) Litol. Um® kg/em?® kg/em®  (-) kg/cm? kg/cm? % ) (") ) ") (%) ) () kglem?® kglem?
0,20 - - 777 1,85 0,04 - = - - - - - -- - - ol - - - - -
0,40 12 22 2 185 0,07 057 #8038 97 146 45 - - - - - - - --
0,60 18 15 2 1,85 0,11 075 &84 128 191 56 - - - - -- - - .-
0,80 22 22 4l 185 015 085 555 144 216 €66 67 37 39 41 43 33 28 0,149 37 85 66
1,00 20 18 41 185 019 080 392 136 204 60 58 36 38 40 43 3y 27 0125 33 50 60
: 18 18 2 185 022 0,75 288 128 181 56 - - - - - - e
1,40 13 22 2 1,85 0,26 0,60 18,1 103 154 47 - - - - -- - -
1.60 10 19 201 1,85 0,30 0,50 121 85 128 40 - — - - - - -
1,80 10 17 21 1,86 0,33 0,50 10,4 85 128 40 - - - - - - - -- -- -
2,00 11 27 2 091 035 054 10,7 91 137 42 - - - - - - - - - -
2,20 11 21 2 091 037 054 10,0 91 137 42 - - - -- - - - - - - -
2,40 8 20 241 086 0385 040 6,6 89 148 35 -- - == - - - - -- --
2,60 13 38 4 088 040 060 10,4 103 154 47 24 31 34 37 40 31 26 0,046 22 3 38
2,80 16 80 4/ 080 042 0,70 1.7 118 177 52 30 32 35 38 40 32 27 0,058 27 40 48
3,00 9 45 4 085 044 045 6,5 113 170 38 9 29 32 35 39 28 28 0019 15 23 27 _
3,20 9 34 A 085 046 045 6,2 120 180 38 8 29 32 35 39 28 26 0,018 15 23 27
3,40 5 19 21 0,80 047 0,25 2,8 127 190 25 - - - - . - - - - - -
3,60 8 24 2/ 086 049 040 4,9 136 203 35 - - -- - - - - - - -
3,80 5 19 a1y 080 051 025 26 131 196 25 - - - - - - - -- -- -
4,00 6 30 4/ 0,82 052 030 3 144 217 29 - 28 31 35 38 25 26 = 10 15 18
420 4 12 1 046 053 020 1.9 24 37 6 - - - - - - - - -
4,40 5 19 21 080 055 0,25 24 135 202 25 - - - - - -- - -- -
4,60 8 22 2 082 05 0,30 2.9 151 227 29 - - - - == - - -
4,80 6 22 2m 082 058 0,30 2.8 154 230 29 - - - - - - -- - - --
5,00 7 26 2 0,84 060 0,35 3.2 166 249 32 -- - - - - -- - - --
5,20 8 30 4/ 084 061 040 37 173 260 35 - 28 31 35 38 26 26 - 13 20 24
5,40 20 19 41/ 0,93 063 0,80 8.4 150 225 60 28 32 35 37 40 31 27 0,053 33 50 &0
5,60 19 36 4 0,92 065 0,78 7.8 157 236 58 25 32 34 37 40 30 27 0,048 32 48 57
5,80 11 24 2 091 0867 054 4.8 186 278 42 - - - - - - - - -
6,00 12 - 2t 0,92 069 0,57 50 180 284 45 - - - - - - -- -- -

Software by: Or.D.Merlin - 0425/840820
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UNIECO TERRE

Laboratorio Geotecnico

Via Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 23
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2 010495-113
- committente :  UNIECO -data: 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m  Kglem? Kg/cm? Kg/cm? Kg/em? - m___ Kg/cm? Kg/cm? Kg/lcm? Kglcm? -
0,20 ——— - - 0,67 - 3,20 4,0 8,0 4,0 0,27 15,0
0,40 15,0 25,0 15,0 0,53 28,0 3,40 9,0 13,0 8,0 0,33 27,0
0,60 14,0 22,0 14,0 0,73 19,0 3,60 7,0 12,0 7.0 0,33 21,0
0,80 16,0 27,0 16,0 0,80 20,0 3,80 8,0 13,0 8,0 0,27 30,0
1,00 11,0 23,0 11,0 0,53 21,0 4,00 9,0 13,0 9,0 0,20 45,0
1,20 9,0 17,0 9,0 0,47 19,0 4,20 4,0 7,0 4,0 0,13 30,0
1,40 6,0 13,0 6,0 0,33 18,0 4,40 5,0 7,0 50 0,20 25,0
1,60 7,0 12,0 7,0 0,27 26,0 4,60 6,0 9,0 6,0 0,20 30,0
1,80 14,0 18,0 14,0 0,33 42,0 4,80 5,0 8,0 5,0 0,27 19,0
2,00 7,0 12,0 7,0 0,27 26,0 5,00 8,0 12,0 8,0 0,33 24,0
2,20 8,0 12,0 8,0 0,20 40,0 5,20 9,0 14,0 9,0 0,33 27,0
2,40 6,0 9,0 6,0 0,13 45,0 5,40 12,0 17,0 12,0 0,40 30,0
2,60 50 7,0 5,0 0,20 25,0 5,60 14,0 20,0 14,0 0,33 42,0
2,80 8,0 11,0 8,0 0,20 40,0 5,80 13,0 18,0 13,0 0,40 32,0
3,00 5,0 8,0 5,0 0,27 19,0 6,00 14,0 20,0 14,0 - -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
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JNIECO TERRE

.aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 23
DIAGRAMMA DI RESISTENZA S OABE113

- committente :  UNIECO -data: 18/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kg/cm?) RL (kg/cm?)

0.0 i0 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 i 6,0 po
m ] 1 L m
3174 3 r
1.0 1 et 1 C 1.0
20 : _/>' Faldal:2/00m :{ L 2.0
] { [

30 7 ! r 3.0
14 _j L
4,0 ] ? . : 4.0
1 ( C
50 t 1 50
i A i N
] } ] i c
6.0 ] [ 80
701 ] |
8.0 ] ] : 8.0
g E - 90
10,0 ] . - 10,0
11.0 ] ] - 11.0
12,0 : - 120
130: : . 13.0
140: - : 14.0
15,0 1 : 150
16.0: ] - 16,0
12.0 ] - 170
180: ] - 18.0
18.0 1 : - 190
] ] g
20.0 ] . - 20.0

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6,0
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JNIECO TERRE

.aboratorio Geotecnico

’ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 23
VALUTAZIONI LITOLOGICHE 2.010498-113

- committente :  UNIECO - data : 18/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
-note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RURp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSS S
Argille organiche Argille Sabbie lim. Sabbie e Ghiale Ot t mcc As mdC
m 0,0 1 3 60 120 200 0.0 t c L L 0,0
e ] &
o et L ]
1,0 r. 1,0 . 1,0
[ ]
"\c\ — * °
2,0 g SR i . 2,0
i~~~ ®
'E::;' i~~~ & L]
3.0 e i =~ 30[e * 3,0
- btz Wt iz L]
- | :
4,0 - ) 4,0 . ° 4,0
= =
°
5,0 50|° 0 5,0
\ — # °
> o~~~ . [ ]
6,0 ~ ™™ 60 . 6,0
7.0 7.0 7,0
8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 20,0 | 20,0

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

.aboratorio Geotecnico
'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 23
TABELLA PARAMETRI GEOTECNICI 2.010496-113

- committente :  UNIECO - data: 18/09/2001

- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna

- localita NOVELLARA - prof. falda : 2,00 m da quota inizio

- note : - pagina : 1

T TRATORA R RMAL LTI TTTWATORA BRANULERET T

Prof. Rp Rp/RI Natura Y pvo Cu OCR EuS0 Eu25 Mo Dr pis 02s ©3s @4s edm emy Amaxg ES0 E25 Mo
m kglem? (=) Litol. tm® kglem?® kgiem?®  (9) kg/cm? kg/cm? % ) ) ) ) (*) *) (=) kg/em?® kg/em?
020 - - 777 185 004 . s e 2 o m w48 g m @ o o e
0,40 15 28 2 1,85 0,07 067 280 113 170 50 - - - - - - - = - - -
0,60 14 19 20 1,85 0,11 064 557 108 162 48 - -- - - - - - -- - - -
0,80 16 20 2 1,85 0,5 070 435 118 177 52 - -- - - - - s - - - e
1,00 11 21 2 185 0,19 054 238 91 137 42 - - - - % - - —
1,20 9 19 2 185 022 045 15,2 77 115 38 - - - - - - - - - -
1,40 6 18 2/ 185 026 0,30 7.5 63 95 29 - - - - - - - - - - -
1,60 7 26 2m 185 0,30 035 Tl 72 108 32 -- - - - - - - - - - -
1,80 14 42 Al 185 0,33 064 14,1 108 162 48 3 32 35 38 40 32 26 0,080 23 35 42
2,00 7 26 2 084 035 035 6,3 91 137 32 - - - - - o - - - - -
5 8 40 4N 084 037 040 7.0 g2 138 35 10 29 32 35 39 28 26 0,020 13 20 24
2,40 6 45 4/ 082 0238 0,30 4,6 107 160 29 -- 28 31 35 38 27 26 - 10 15 18
2,60 5 25 2/ 080 040 025 3.5 112 169 25 - - - - -- - - - - -- -
2,80 8 40 4l 084 042 040 6,0 110 165 35 7 29 32 35 39 28 26 0015 13 20 24
3,00 5 19 2 080 043 025 3,2 120 180 25 - - - -- -- - - - - -- -
3.20 4 15 97 046 044 0,20 23 23 34 6 - - - -
3,40 g 27 2 088 046 045 6,1 121 181 8 - - - - -
3,60 7 21 2 084 048 0,35 43 133 199 32 - - - - -~ - - - - -- -
3,80 8 30 4/ 084 049 040 4.8 136 205 35 2 28 32 35 a8 27 26 0,008 13 20 24
4,00 9 45 4i4: 085 051 045 54 139 208 38 6 29 32 35 38 27 26 0,014 15 23 27
4,20 4 30 44 080 0,53 020 1.9 113 170 20 - 28 31 35 38 25 25 -- 7 10 12
4,40 5 25 24/ 080 054 0,25 24 134 201 25 - == - - = -- -- - - - -
4,60 6 30 41 082 056 030 29 150 226 29 - 28 31 35 38 25 26 - 10 15 18
4,80 5 19 24/ 080 057 025 2,2 137 205 25 - - - - - -- - - - E
5,00 8 24 2 086 059 040 39 166 249 35 - - - - - - - - - -
5,20 9 27 2 088 061 045 43 170 255 38 - - - - -- - - - - - -
5,40 12 30 44 088 063 057 56 169 263 45 1 29 33 36 ag 28 26 0,021 20 30 36
5,60 14 42 40 089 064 0,64 6,2 169 253 48 15 30 33 36 39 28 26 0029 23 35 42
5,80 13 32 4k 088 066 0,60 5,6 178 267 47 12 30 33 36 39 28 26 0,024 22 33 39
6,00 14 - 24 084 068 064 58 182 273 48 - - -- - - - -- - - -- -
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JNIECO TERRE

.aboratorio Geotecnico

lia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 24
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 5 BAGABE-{13
- committente :  UNIECO -data: 18/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP L Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m__ Kglem? Kg/cm? Kglem? Kg/em? - m___ Kg/cm? Kg/cm? Kg/cm? Kg/cm? -
0,20 —-- o - 0,60 -—-- 7,80 19,0 38,0 19,0 1,20 16,0
0,40 14,0 23,0 14,0 0,60 23,0 8,00 23,0 41,0 23,0 1,20 19,0
0,60 13,0 22,0 13,0 0,47 28,0 8,20 24,0 42,0 24,0 1,13 21,0
0,80 13,0 20,0 13,0 0,53 24,0 8,40 19,0 36,0 19,0 1,20 16,0
1,00 14,0 22,0 14,0 0,47 30,0 8,60 17,0 35,0 17,0 1,00 17,0
1,20 12,0 19,0 12,0 0,67 18,0 8,80 17,0 32,0 17,0 1,00 17,0
1,40 11,0 21,0 1.0 0,60 18,0 9,00 16,0 31,0 16,0 0,93 17,0
1,60 9,0 18,0 9,0 0,53 17,0 9,20 17,0 31,0 17,0 0,83 18,0
1,80 9,0 17,0 9,0 0,53 17,0 9,40 17,0 31,0 17,0 1,00 17,0
2,00 8,0 16,0 8,0 0,33 24,0 9,60 15,0 30,0 15,0 0,87 17,0
2,20 8,0 13,0 8,0 0,20 40,0 9,80 16,0 29,0 16,0 0,87 18,0
2,40 16,0 19,0 16,0 0,27 60,0 10,00 20,0 33,0 20,0 1,00 20,0
2,60 8,0 12,0 8,0 0,40 20,0 10,20 18,0 33,0 18,0 1,07 17,0
2,80 11,0 17,0 11,0 0,47 24,0 10,40 18,0 34,0 18,0 1,20 15,0
3,00 18,0 25,0 18,0 0,33 54,0 10,60 19,0 37,0 19,0 1,07 18,0
3,20 27,0 32,0 27,0 0,33 81,0 10,80 24,0 40,0 24,0 1,20 20,0
3,40 9,0 14,0 9,0 0,40 22,0 11,00 20,0 38,0 20,0 127 16,0
3,60 7,0 13,0 7,0 0,27 26,0 11,20 19,0 38,0 19,0 1,27 15,0
3,80 18,0 22,0 18,0 0,20 90,0 11,40 19,0 38,0 19,0 1,33 14,0
4,00 8,0 11,0 8,0 0,27 30,0 11,60 25,0 45,0 25,0 1,20 21,0
4,20 9,0 13,0 9,0 1,00 9,0 11,80 32,0 50,0 32,0 1,53 21,0
4,40 13,0 28,0 13,0 0,40 32,0 12,00 29,0 52,0 29,0 1,87 16,0
4,60 11,0 17,0 11,0 0,40 27,0 12,20 25,0 53,0 25,0 1,73 14,0
4,80 11,0 17,0 11,0 0,40 27,0 12,40 24,0 50,0 24,0 1,80 13,0
5,00 10,0 16,0 10,0 0,40 25,0 12,60 25,0 52,0 25,0 1,33 19,0
5,20 7.0 13,0 7.0 0,47 15,0 12,80 32,0 52,0 32,0 1,60 20,0
5,40 10,0 17,0 10,0 0,60 17,0 13,00 34,0 58,0 34,0 1,47 23,0
5,60 14,0 23,0 14,0 0,53 26,0 13,20 32,0 54,0 32,0 1,33 24,0
5,80 16,0 24,0 16,0 0,73 22,0 13,40 26,0 46,0 26,0 1,20 22,0
6,00 20,0 31,0 20,0 0,87 23,0 13,60 16,0 34,0 16,0 0,87 18,0
6,20 19,0 32,0 19,0 1,00 19,0 13,80 24,0 37,0 24,0 1,13 21,0
6,40 16,0 31,0 16,0 1,00 16,0 14,00 22,0 39,0 22,0 1,13 19,0
6,60 18,0 33,0 18,0 0,93 19,0 14,20 19,0 36,0 19,0 0,73 26,0
6,80 18,0 32,0 18,0 1,07 17,0 14,40 17,0 28,0 17,0 0,60 28,0
7,00 15,0 31,0 15,0 0,80 19,0 14,60 22,0 31,0 22,0 0,73 30,0
7,20 17,0 29,0 17,0 1,20 14,0 14,80 19,0 30,0 19,0 0,80 24,0
7.40 22,0 40,0 22,0 1,20 18,0 15,00 21,0 33,0 21,0 ————— —
7.60 26,0 44,0 26,0 1,27 21,0

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
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JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 24
DIAGRAMMA DI RESISTENZA ———

- committente : UNIECO - data : 18/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kg!cm? RL (kg/cm?)
00 © 0 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6.0 oo
1,0 ] ;( ] : 1,0
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17.0 . - 170
180: ] : 18.0
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JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 24
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO - data : 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof, falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim.  Sabbie e Ghiaie Ott mccSAsmdC
m @ 1 3 60 120 200 0,0 c 0,0
—_— [ ]
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JNIECO TERRE

.aboratorio Geotecnico
'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02

PROVA PENETROMETRICA STATICA CPT 24
TABELLA PARAMETRI GEOTECNICI 2.010496-113

- committente :  UNIECO - data: 18/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
T RETRAEOE SIMA I I WATORA SRANCERRE T
Prof. Rp Rp/RI Natura Y p'vo Cu OCR EuS0 Eu25 Mo Dr g1s B2s @3s @45 edm emy Amaxg ES0 E25 Mo
m kafem®* () Litel. Um?® kg/em? kg/em®  (-) kalcm? kglfem? % (") ) () {*} (%) *) (=) kg/cm? kglem?
0,20 - - 777 1,85 0,04 - - - - - - - - - - - - =3 e - -
0,40 14 23 20 1,85 0,07 084 92,5 108 162 48 - - - - - - - - - - -
0,60 13 28 2 185 0,11 0,60 52,2 103 154 47 - - - - - - - - - - -
0,80 13 24 20 1,85 0,45 0,80 36,5 103 154 47 - - - - - - - S - - -
1,00 14 30 4/ 1,85 0,19 0864 29,4 108 162 48 46 34 37 39 42 35 26 0,093 23 35 42
i 12 18 2l 1,85 0,22 0,57 20,5 97 146 45 - - - - - - - - - - -
1,40 11 18 2/ 1,85 0,26 054 15,6 91 137 42 - - - -- - - - - - - -
1,60 9 17 2l 1,85 0,30 045 10,6 77 115 38 - - - - - - - - - - -
1,80 9 17 20l 1,85 0,33 045 9,1 79 119 38 - - - - - - - - - - -
2,00 8 24 20 0,86 035 040 7.4 86 129 a5 - - - - - - - -- - - -
2,20 8 40 4l 0,84 037 040 7.0 92 138 35 10 29 32 35 39 28 26 0,020 13 20 24
2,40 16 80 4l 090 039 0,70 13,2 118 177 52 32 33 35 38 41 32 27 0.063 27 40 48
2,60 8 20 2 0,86 040 040 6,2 105 158 35 - - - - - - - - - - -
2,80 11 24 2 0,91 042 054 8,5 100 150 42 - - -- - -- - . - - - -
3,00 18 54 41 091 044 075 123 128 191 56 33 33 35 38 41 32 27 0,064 30 45 54
3,20 27 81 3 0,87 0,46 - - - - . 46 34 37 39 42 34 28 0,094 45 68 81
3,40 g 22 2 0,88 047 04 59 126 189 38 - - - - - - - - - - -
3,60 7 26 2 0,84 049 035 41 137 205 32 -- - - - - - - -- - -- -
3,80 18 90 444 081 051 075 10,2 128 191 56 30 32 35 37 40 31 27 0,057 30 45 54
4,00 8 30 41 084 053 040 45 147 220 35 1 28 31 35 38 26 26 0,002 13 20 24
420 9 9 2 0,88 054 045 50 150 225 38 -- - - - - - - - -- - -
4,40 13 32 4 0,88 056 0,60 69 141 212 47 16 30 33 36 39 29 26 0,031 22 33 39
480 11 27 2 091 058 054 57 155 233 42 A Z e e = = R e
4,80 11 27 2 091 060 054 55 162 243 42 - - - - - - - - - - -
5,00 10 25 21 0,80 0,62 050 4,8 170 256 40 -- - - - - - - - - - =
520 T 15 ' 046 062 0,35 3,0 35 52 11 - - - - - - - - - - -
5,40 10 17 20l 0,90 064 0,50 4,6 179 268 40 - -- - - - - - - - - -
5,60 14 26 2 0,94 066 0,64 6,0 175 263 48 - - - - - - - - - -- -
5,80 16 22 2 09 068 0,70 6,5 176 264 52 - - - - - - - - - -- -
6,00 20 23 41 0,93 0,70 0,80 7.4 172 257 60 25 32 34 37 40 30 27 0,048 33 50 €0
6,20 19 19 2 099 072 0,78 6,9 181 272 58 - -- - - - - - - - - .
6,40 16 16 20l 0,96 074 0,70 58 197 295 52 - - - - - - - - - - -
8,60 18 19 2 098 076 075 6,2 198 298 56 -- - - - - - - - - - -
6,80 i8 17 20l 098 0,78 0,75 6,0 206 308 56 - -- - - - - - - - - -
7,00 15 19 2 0,95 0,80 0,67 5,0 219 329 50 - - - - - - - - - - -
7,20 17 14 20 0,97 082 072 54 222 333 54 - - . - - - - - - - -
7,40 22 18 4/ 093 083 0,85 6,4 216 324 66 24 31 34 37 40 30 28 0,046 37 55 €6
7.60 26 21 4n 095 085 093 7.0 214 321 78 30 32 35 37 40 30 28 0,057 43 65 78
7,80 19 16 20 0,99 0,87 078 54 237 356 58 - -- - -- .- -- - - - - -
8,00 23 19 4/ 094 083 087 6,1 235 353 69 24 31 34 37 40 29 28 0,046 38 58 69_
8,20 24 21 41 094 091 0,89 6,1 240 360 72 25 32 34 37 40 30 28 0,048 40 60 72
8,40 19 16 2 099 093 0,78 5,0 257 385 58 - - - - - - - -- - - -
8,60 17 17 20 0,97 085 0,72 4,5 265 397 54 - - - - - - .- - - - -
8,80 17 17 21 0,87 097 072 4,4 271 406 54 - - - - - - - - - - -
9,00 16 17 210 02 0939 0,70 4.0 276 414 52 - - - - - - - - - - -
9,20 17 18 2 0987 1,01 0,72 4,1 281 422 54 - - - - - - - - - - -
9,40 17 17 21 0,97 1,03 0,72 41 287 430 54 - - - - -- - . - - - -
9,60 15 17 2 095 1,05 0,67 3,6 295 443 50 - - - - - - - - - - -
9,80 16 18 2 086 1,07 070 37 301 451 52 - - - - - - - - - - -
10,00 20 20 4l 083 1,08 0,80 43 303 454 60 15 30 33 36 39 28 27 0,028 33 50 €0
i 18 17 2 098 1,10 0,75 39 310 465 56 - - - - - - - - - - -
10,40 18 15 2 098 1,12 0,75 38 316 474 56 - - - - - - - - - - -
,60 19 18 2 089 114 078 3.9 321 481 58 - - - - - - - -- - - .-
10,80 24 20 4l 084 1,16 0,89 45 324 486 72 i8 31 34 36 40 28 28 0,037 40 60 72
11,00 20 16 414 0,93 1,18 080 3.9 332 497 60 13 30 33 36 39 27 27 0,025 33 50 60
19 15 2Hi 0,93 1,20 0,78 36 339 508 58 - - - - - - - - - - -
11,40 19 14 2M 0,99 1,22 078 36 344 516 58 - - - - - - - -- ™ - -
11, 25 21 4l 0,94 124 091 4.3 346 519 75 19 31 34 36 40 28 28 0,036 42 63 75
11,80 32 21 41/ 0,97 126 1,07 51 346 519 86 27 32 35 37 40 29 29 0,052 53 80 96
12,00 29 16 4/ 09 128 0,98 4,5 356 534 87 23 31 34 a7 40 29 29 0,045 48 73 87
25 14 4 0,94 1,30 0,91 4,0 362 542 75 18 31 33 a8 39 28 28 0,034 42 63 75
12,40 24 13 474 094 131 0,89 38 370 554 72 16 30 33 36 39 27 28 0,031 40 60 72
12,60 25 19 414 0,94 1,33 091 3.9 374 581 75 17 30 33 36 39 28 28 0,033 42 63 75
12,80 32 20 414 097 135 1,07 47 376 5865 g6 25 32 34 37 40 29 29 0,049 53 80 96
13,00 34 23 414 098 137 1,13 49 379 589 102 27 32 35 a7 40 29 29 0,052 57 85 102
32 24 41 0,97 139 1,07 45 388 582 96 25 3 34 a7 40 29 29 0,047 53 80 96
13.40 26 22 414 095 141 0983 3,7 398 597 78 7§ 30 33 36 39 28 28 0,033 43 65 78
13,60 16 18 20 09 143 0,70 2,6 366 549 52 - - - -- - - - - - - -
13,80 24 21 4 094 145 0,89 34 407 611 12 14 30 33 36 3s 27 28 0,027 40 60 72
14,00 22 19 4/ 0,93 147 085 3,2 407 610 66 11 29 33 36 39 26 28 0,021 37 55 66
19 26 2 0,99 149 0,78 28 396 593 58 - - - - - -- - - - - -
14,40 17 28 2l 097 151 072 25 383 574 54 - - - - - - - - - - -
14,60 22 30 4/ 093 153 085 3.0 417 626 66 10 29 32 35 39 26 28 0,020 37 55 €6
14,80 19 24 2 099 155 0,78 2,7 403 604 58 - - - - - -- - - - - -
15,00 21 - 4 093 1,56 082 28 418  B27 63 7 29 32 35 39 26 27 0,016 35 53 83
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JNIECO TERRE

.aboratorio Geotecnico

fia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 25
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-113
- committente :  UNIECO - data : 18/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m  Kglcm? Kg/em? Kg/em? Kg/cm? - m  Kg/cm? Kg/cm? Kg/cm? Kg/cm? -
0,20 - 0,67 3,20 10,0 13,0 10,0 027 37,0
0,40 14,0 24,0 14,0 0,40 35,0 3,40 8,0 12,0 8,0 0,27 30,0
0,60 14,0 20,0 14,0 0,47 30,0 3,60 12,0 16,0 12,0 0,20 60,0
0,80 7,0 14,0 7.0 0,47 15,0 3,80 15,0 18,0 15,0 0,40 37,0
1,00 10,0 17,0 10,0 0,47 21,0 4,00 12,0 18,0 12,0 0,67 18,0
1,20 15,0 22,0 15,0 0,20 75,0 4,20 15,0 25,0 15,0 0,33 45,0
1,40 12,0 15,0 12,0 0,33 36,0 4,40 8,0 13,0 8,0 0,27 30,0
1,60 19,0 24,0 19,0 0,20 95,0 4,60 11,0 15,0 11,0 0,33 33,0
1,80 11,0 14,0 11,0 0,40 27,0 4,80 12,0 17,0 12,0 0,47 26,0
2,00 28,0 34,0 28,0 0,33 84,0 5,00 10,0 17,0 10,0 0,33 30,0
2,20 14,0 19,0 14,0 0,33 42,0 5,20 8,0 13,0 8,0 0,53 15,0
2,40 18,0 23,0 18,0 0,53 34,0 5,40 10,0 18,0 10,0 0,47 21,0
2,60 17,0 25,0 17,0 0,73 23,0 5,60 12,0 19,0 12,0 0,27 45,0
2,80 14,0 25,0 14,0 0,33 42,0 5,80 14,0 18,0 14,0 0,53 26,0
3,00 9,0 14,0 9,0 0,20 45,0 6,00 16,0 24,0 16,0  ---- -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)
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JNIECO TERRE

.aboratorio Geotecnico

lia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 25
DIAGRAMMA DI RESISTENZA 2.010496-113
- committente :  UNIECO -data: 18/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100

RL (kg/cm?
.3(92 )

Rp (kglcm?

00 0 0 20 30 40 50 60 70 80 90 100 110 120 130 140 150 O 0 40 6.0 0.0
m ]| 1 - m
1A . -

1.0 ] - 1.0
] e ] i
20 =l Falda :2/00m - - op
30 2/ L ; [ 3.0
40 2 L C 40
119 i 5
50 5 F 50
6.0 \ z T 6.0
7.0 N C 7.0
8.0 ‘ N C 80
9.0 - - 9.0
10,0 g C 100
11,0 1 . C 110
12,0 | 7 C 120
13.0_] i - 130
14,0 1 i C 140
15.0 § - 150
16.0 T | C 16.0
17.0 7 N C_17.0
18,0 1 - 18.0
19.0 1 5 r 190
20.0 ] ] L 200
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 20 40 6,0
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JNIECO TERRE

aboratorio Geotecnico

‘ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 25
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO - data : 18/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ot t mcc SAs mdZC
m ; 1 3 60 120 200 0,0 t c L L 0,0
/I i~~~ °
i o *
1,0 o e Wi Wz 1,0 ° " 1.0
.{:::—l SO o ?
— 1 || == °
2,0 _— o] 20 . 2,0
e []
—| el ® E
3,0 " ol 4b : 3,0
./-’ ottt e ]
e L
4,0 il =™ 40 . ° 4,0
.>. ~d S~ . L
b~ S~ L]
5,0 <] 5,0 ° . 5,0
r\_*‘_‘ Wiz Wit Wiz . ”
—] o~ .
6.0 il —— B0 . 6,0
7,0 7,0 7.0
8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 20,0 20,0
:_'7{‘.: = 7':: :
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JNIECO TERRE

.aboratorio Geotecnico
fia Fosdondo, 55 - 42015 Correggio (RE)

Rifer. 10-02

PROVA PENETROMETRICA STATICA
TABELLA PARAMETRI GEOTECNICI

CPT 25

2.010496-113

- committente :

- lavoro
- localita :
- note :

NUOVA TANGENZIALE NORD
NOVELLARA

18/09/2001

Piano Campagna
2,00 m da quota inizio
1

:

E- (= 2
o000 oCo

BLPLW W WWRN NN
ocmoenND
325888358333

LS
oo

g

oL mo
o mo b
=]
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[T RETLRAGORBMA T TTIVATORA B RANUCERET [TTTTTTITITIL
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3 eE R R ERRERRERRRRRRRRES 1

000000000000

0000000000000 000D0000 0D —h=hahwh chch b mh b T
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ﬂmmmmmmmmg‘mm

Cu

kg/cm?

SoNND, pEvSRaRe
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ﬂmmmagmmbmhmmag&qum

oRNOO

OOOCOOOEOOLO00000000 00000000

DONEWANNEDHRONNNOON
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Dr

ois

()
38
36

34
32

a2s

)
39
38

36
35
37
38
35
36

- data:

- quota inizio :

- prof. falda :

- pagina :

p3s gds
(6 T o T )
41 43 40
40 43 38
39 41 35
38 41 33
39 42 a5
40 42 36
a7 40 32
a8 41 33
37 40 3
a5 39 28
36 39 28
35 38 27
36 39 29
37 40 30
a7 40 30
35 38 26
35 39 28
35 38 27
35 38 27
B 39 29

)
26
26

27
2%
a7

odm emy Amax/g E'S0 E25 Mo

-) kg/em?®  kglem?

0153 23 35 42
0425 23 35 42

0,088 25 38 457
0,062 20 30 36
0,091 32 48 57
0,114 47 70 84
0,055 23 35
0,071 30 45

42
54
42
27
30
24
36
0,044 25 38 45
45
24
a3
30
36
48
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JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdando, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 26
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA T
- committente :  UNIECO - data : 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP L Rp RL Rp/RI
m  Kglcm? Ka/cm? Kagl/cm? Kalcm? - m___ Kag/cm? Kg/cm? Kg/ecm? Kg/cm? -
0,20 —-n - - 1,00 ---- 3,20 15,0 23,0 15,0 0,40 37,0
0,40 19,0 34,0 19,0 1,00 19,0 3,40 7.0 13,0 7,0 0,27 26,0
0,60 21,0 36,0 21,0 1,00 21,0 3,60 12,0 16,0 12,0 0,40 30,0
0,80 15,0 30,0 15,0 1,07 14,0 3,80 9,0 15,0 9,0 0,27 34,0
1,00 19,0 35,0 19,0 0,33 57,0 4,00 10,0 14,0 10,0 0,47 21,0
1,20 17,0 22,0 17,0 0,87 20,0 4,20 13,0 20,0 13,0 0,47 28,0
1,40 16,0 29,0 16,0 0,80 20,0 4,40 19,0 26,0 19,0 0,67 28,0
1,60 15,0 27,0 15,0 0,93 16,0 4,60 21,0 31,0 21,0 0,80 26,0
1,80 17,0 31,0 17,0 0,93 18,0 4,80 22,0 34,0 22,0 1,00 22,0
2,00 16,0 30,0 16,0 1,13 14,0 5,00 19,0 34,0 19,0 1,00 19,0
2,20 16,0 33,0 16,0 0,93 17,0 5,20 18,0 33,0 18,0 1,07 17,0
2,40 14,0 28,0 14,0 0,80 17,0 5,40 23,0 39,0 23,0 1,07 22,0
2,60 11,0 23,0 11,0 0,67 16,0 5,60 23,0 39,0 23,0 1,20 19,0
2,80 7.0 17,0 7.0 0,53 13,0 5,80 20,0 38,0 20,0 1,07 19,0
3,00 16,0 24,0 16,0 0,53 30,0 6,00 18,0 34,0 180  ---—- —

- PENETROMETROQ STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merin - 0425/840820
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JNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 26
DIAGRAMMA DI RESISTENZA 2.010496-113

- committente :  UNIECO - data : 18/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- gcala vert.: 1: 100
Rp (kglcm? RL (kg/cm?)

0.0 0 0 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 ; 6.0 po
m ] ] a L m
- "‘—.‘ - -

- Y | L L
10 1 < 'i r 1.0
20 1 { Falda| :2/00m 1 5 : 20
] I ] N
1| W 1 / r
3.0 -4\- 1 r 3.0
] ) ] C
e { :

40 7 i [ 4.0
1 \‘3 ] \ ;

50 1 | ] T 5.0
] {] i B
6.0 : J : - 6.0
] ; C
70 7 ] r 7.0
80 1 ] - 80
9.0 ] ] - 9.0
10.0: ] - 10,0
11.0 1 ] 110
12.0: ] - 12.0
13.0: . - 13.0
14.0: : - 14.0
15.0 1 . - 150
3 - -
16.0: ] g 16.0
17.0 1 i - 170
180: : - 18,0
19.0: ] - 19.0
20K0: ] F 20,0

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0.0 2,0 4,0 6,0

o
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JNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 26
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO -data : 18/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof, falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ot t mcc SAsmdZC
m 0,0 15 3 60 120 200 0.0 t c L L 0,0
L ]
|5 ' .
1,0 = — Erieer Y & 1,0
5:"’ .
L ]
2,0 o | 20le * 2,0
[ ]
.
3,0 \—__1,) Jtavel gl o 3,0
S~ °
< []1s
4,0 o] ~ ) 40 . * 4,0
) :
L ]
5,0 5,0 - 5,0
? °
| []
[ ]
6,0 6,0 : 6,0
7,0 7,0 7,0
8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
18,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 200| | | 20,0
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UNIECO TERRE

_ahoratorio Geotecnico
/ia Fosdondo, 55 - 42015 Correggio (RE)

PROVA PENETROMETRICA STATICA CPT 26
TABELLA PARAMETRI GEOTECNICI 2.010496-113

Rifer. 10-02

- committente :  UNIECO - data : 18/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
[T WE T RATEOEEMN T WA RN BRANULARETTTTITTTIITIL
Prof. Rp Rp/RI Natura Y p'vo Cu OCR Eu50 Eu25 Mo Dr pis ©2s 03s o4s edm emy Amaxg ES0 E25 Mo
m kgl (=) Litol. Um* kglem? kglem?  (-) kg/cm? kglem? % [ Y e Y ) kgfem? kgfem?

0,20 - - 7?7 1,85 0,04 = - - = = a -~ e
0,40 19 19 2 185 007 078 999 132 198 58 -- - - = 2 =~ - = = - -
0,60 21 21 44 185 0,41 082 769 140 210 63 72 38 40 42 44 40 27 0,165 35 53 63
0,80 15 14 21 185 0,45 067 412 113 170 50 - - - - - - - = - - e
1,00 19 57 44 185 0,19 078 377 132 198 58 56 36 38 40 42 37 27 0,120 32 48 57_
1.2 17 20 241 185 022 072 275 123 184 54 - = = - = - - - e -
1,40 16 20 200 1,85 026 070 216 118 177 52 ] - = - = = - =

1,60 15 16 24 1,85 030 067 173 113 170 50 - - = - - - = = = =
1,80 17 18 24 1,85 033 072 168 123 184 54 =4 - - - = - = e
2,00 16 14 2/ 096 035 070 147 118 177 52 - = = ] = & = - - =T
2,20 16 17 24t 096 037 070 138 118 177 52 - =] - - - = -
2,40 14 17 241 0984 039 0864 116 108 162 48 - - 5 ~ - =
2,60 11 16 2 081 041 054 88 97 145 42 - = - - - = - = - -
2,80 7 13 1™ 046 042 035 5,0 22 33 11 - ~ - - = as - - 2 - -
3,00 16 30 44 090 044 070 113 118 177 52 29 32 35 37 40 31 27 0056 27 40 48_
3,20 15 37 4/ 089 045 067 102 113 170 50 26 32 34 37 40 31 27 0,050 25 38 45
3,40 7 26 20 084 047 035 4,3 131 197 32 - - - - - - - - - - -
3,60 12 30 44 088 048 057 7.7 119 178 45 17 30 33 36 38 29 26 0,032 20 30 36
3,80 9 34 4/ 085 050 045 54 137 208 38 6 29 3 35 38 27 26 0,014 15 23 27
4,00 10 21 24y 080 052 050 59 139 208 40 - - - - o - - - - -
4,70 13 28 24 083 054 060 7.2 134 202 47 - - - - - - -
4,40 19 28 20 099 056 0,78 94 134 201 58 - = - - - -
4,60 21 26 4/ 093 058 082 97 141 211 63 32 32 35 38 41 31 27 0,081 35 53 63
4,80 22 22 44 093 0860 085 9,7 145 217 66 32 33 35 38 41 31 28 0,083 37 55 66
5,00 19 19 2 099 062 078 B3 147 221 58 = - - - - = - - -
520 8 17 244 088 0,64 0,75 7.7 185 232 56 - - == - - - - - -
5,40 23 22 44 094 068 087 89 156 233 69 32 32 35 38 41 31 28 0,081 38 58 69
5,60 23 19 44 0984 068 087 8,6 160 240 69 31 32 35 38 40 31 28 0,060 38 58 €9
5,80 20 19 4/ 093 089 080 7.5 170 255 60 28 32 34 37 40 30 27 0,049 33 50 &0
6,00 18 - 44 081 071 075 6,7 182 272 56 21 31 34 37 40 29 27 0,041 30 45 54 _
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JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 27
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2.010496-113
- committente :  UNIECO -data: 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m__ Kaglem? Kg/em? Kglem? Kg/cm? - m___ Kglcm? Kg/cm? Kg/cm?  Kg/cm? -
0,20 --ee - - 1,00 e 7,80 20,0 37,0 20,0 1,13 18,0
0,40 24,0 39,0 24,0 1,80 13,0 8,00 23,0 40,0 23,0 1,07 22,0
0,60 33,0 60,0 33,0 1,80 18,0 8,20 24,0 40,0 24,0 1,20 20,0
0,80 38,0 65,0 38,0 1,73 22,0 8,40 27,0 45,0 27,0 1,13 24,0
1,00 36,0 62,0 36,0 1,53 23,0 8,60 24,0 41,0 24,0 1,13 21,0
1,20 25,0 48,0 25,0 1,47 17,0 8,80 15,0 32,0 15,0 0,73 20,0
140 28,0 50,0 28,0 1,20 23,0 9,00 12,0 23,0 12,0 0,47 26,0
1,60 27,0 45,0 27,0 1,33 20,0 9,20 10,0 17,0 10,0 0,67 15,0
1,80 22,0 42,0 22,0 1,33 16,0 9,40 14,0 24,0 14,0 0,53 26,0
2,00 20,0 40,0 20,0 1,40 14,0 9,60 25,0 33,0 25,0 0,67 37,0
2,20 24,0 45,0 24,0 1,53 16,0 9,80 30,0 40,0 30,0 0,33 80,0
2,40 27,0 50,0 27,0 1,33 20,0 10,00 38,0 43,0 38,0 0,47 81,0
2,60 26,0 46,0 26,0 1,33 19,0 10,20 32,0 39,0 32,0 0,60 53,0
2,80 14,0 34,0 14,0 0,73 19,0 10,40 44,0 53,0 44,0 0,73 60,0
3,00 15,0 26,0 15,0 0,53 28,0 10,60 48,0 59,0 48,0 0,67 72,0
3,20 20,0 28,0 20,0 0,93 21,0 10,80 52,0 62,0 52,0 0,67 78,0
3,40 20,0 34,0 20,0 1,13 18,0 11,00 16,0 26,0 16,0 0,53 30,0
3,60 22,0 39,0 22,0 1,00 22,0 11,20 17,0 25,0 17,0 0,80 21,0
3,80 21,0 36,0 21,0 1,07 20,0 11,40 22,0 34,0 22,0 0,93 24,0
4,00 24,0 40,0 24,0 0,93 26,0 11,60 24,0 38,0 24,0 0,87 28,0
4,20 24,0 38,0 24,0 1,27 19,0 11,80 27,0 40,0 27,0 1,13 24,0
4,40 19,0 38,0 19,0 1,07 18,0 12,00 19,0 36,0 19,0 1,13 17,0
4,60 23,0 39,0 23,0 1,07 22,0 12,20 18,0 35,0 18,0 0,93 19,0
4,80 24,0 40,0 240 1,20 20,0 12,40 18,0 32,0 18,0 0,93 19,0
5,00 19,0 37,0 19,0 1,20 16,0 12,60 15,0 29,0 15,0 0,87 17,0
5,20 23,0 41,0 23,0 1,20 19,0 12,80 12,0 25,0 12,0 0,67 18,0
5,40 18,0 36,0 18,0 1,13 16,0 13,00 10,0 20,0 10,0 0,80 12,0
5,60 19,0 36,0 19,0 1,27 15,0 13,20 11,0 23,0 11,0 0,67 16,0
5,80 23,0 42,0 23,0 1,07 22,0 13,40 18,0 28,0 18,0 0,80 22,0
6,00 30,0 46,0 30,0 1,27 24,0 13,60 30,0 42,0 30,0 1,20 25,0
6,20 26,0 45,0 26,0 1,60 16,0 13,80 42,0 60,0 42,0 1,13 37,0
6,40 23,0 47,0 23,0 1,27 18,0 14,00 40,0 57,0 40,0 1,13 35,0
6,60 31,0 50,0 31,0 1,40 22,0 14,20 28,0 45,0 28,0 1,33 21.0
6,80 25,0 46,0 25,0 1,40 18,0 14,40 22,0 42,0 22,0 1,27 17,0
7,00 19,0 40,0 19,0 1.33 14,0 14,60 21,0 40,0 21,0 1,40 15,0
7.20 19,0 39,0 19,0 1,20 16,0 14,80 19,0 40,0 19,0 1,13 17,0
7,40 21,0 39,0 21,0 1,13 19,0 15,00 19,0 36,0 19,0 ————- ———-
7.60 19,0 36,0 19,0 1,13 17,0

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm?* - apertura 60°%)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it
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.aboratorio Geotecnico

Yia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 27
DIAGRAMMA DI RESISTENZA 2.010496-113

- committente :  UNIECO -data : 18/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kglcm? RL (kg/cm?)
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PROVA PENETROMETRICA STATICA CPT 27
VALUTAZIONI LITOLOGICHE P——

- committente : UNIECO - data: 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
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_aboratorio Geotecnico
/ia Fosdondo, 55 - 42015 Correggio (RE)

PROVA PENETROMETRICA STATICA CPT 27
TABELLA PARAMETRI GEOTECNICI 2.010496-113

Rifer. 10-02

- committente :  UNIECO - data : 18/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
[ WETORAEGESMA T A RN BRANTERE T
Prof. Rp Rp/Rl Natura Y pvo Cu OCR Eu50 Eu25 Mo Dr ois ©92s o3s pe4s odm emy Amaxg ES0 E25 Mo

m  kglem® (-) Litol. Um® ke/em® kglem?®  (-) kglem? kafcr?® % ) () ) ) ey O -) kgfem? kglcm?®
0,20 - - 1,85 0,04 - - - - - = - - - = - e - - = a2
0,40 24 13 1,85 007 089 999 151 227 72 86 40 42 43 45 42 28 0211 40 60 72
0,60 a3 18 185 0141 1,10 999 187 281 89 88 40 42 43 45 42 29 0215 55 83 99
0,80 38 22 185 0,45 127 919 215 323 114 85 40 41 43 45 41 30 0,207 63 95 114

1,00 36 23 1,85 0,19 120 650 204 306 108 78 39 41 42 44 40 30 0,184 60 90 108
1.20 25 17 1,85 0,22 091 36,6 155 232 75 61 37 39 41 43 38 28 0,133 42 63 75
1,40 28 23 185 0,26 097 325 164 248 84 61 37 39 41 43 37 28 0,134 47 70 84
1.60 27 20 1,85 030 095 268 161 242 81 57 36 38 40 43 36 238 0121 45 68 81
1,80 22 16 185 033 085 2041 144 216 66 47 35 37 39 42 35 28 0,096 37 55 66
2,00 20 14 0983 035 080 176 136 204 80 42 34 36 39 41 34 27 0085 a3 50 60 _
2,20 24 16 084 0,37 0,89 18,8 161 227 72 47 35 37 39 42 35 28 0,097 40 60 72
2,40 27 20 0985 039 095 191 161 242 81 50 35 37 40 42 35 28 0,104 45 68 81
2,60 28 19 095 041 093 175 168 237 78 48 35 a7 39 42 34 28 0,098 43 65 78
2,80 14 19 094 043 0684 10,3 108 1862 48 - - - = - - - - - - -
3,00 15 28 095 045 067 10,4 113 170 50 - - -= - == = - - == a2
3,20 20 21 093 046 080 124 136 204 60 35 33 35 38 41 32 27 0,068 33 50 &0
3,40 20 18 093 048 080 118 136 204 60 34 33 35 38 41 32 27 0087 33 50 €0
3,60 22 22 093 050 0,85 121 144 2186 66 7 33 36 38 41 32 28 0072 37 55 66
3,80 21 20 0983 052 082 1141 140 210 63 34 33 35 38 41 32 27 0087 35 53 63
4,00 24 26 094 054 0,89 11,7 161 227 72 38 33 36 38 41 32 28 0075 40 60 72_
4,20 24 19 094 056 089 112 151 227 72 37 33 36 38 41 32 28 0,073 40 60 72
4,40 19 18 099 058 0,78 9,1 137 206 58 -- -- -= -- == = = - g - .-
4,60 23 22 0% 060 087 100 148 221 69 34 33 35 38 41 32 28 0,067 38 58 69
4,80 24 20 094 062 0,89 29 151 227 72 35 33 35 38 41 32 28 0068 40 60 72
5,00 19 16 099 064 0,78 8,1 152 228 58 == - -- - - = - -- - T T
520 23 19 084 0865 0,87 8,9 1656 232 69 32 32 35 38 41 31 28 0,082 38 58 69
5,40 18 16 088 067 075 7.2 167 251 56 - - - - - - - - - - -
5,60 19 15 099 069 0,78 7.2 172 258 58 -- - - -- - - - - - - e
5,80 23 22 084 071 087 8,0 171 256 69 30 32 35 38 40 k3l 28 0,057 38 58 69
6,00 3 24 086 0,73 1,00 93 174 261 80 38 33 36 38 41 32 29 00786 50 75 80_
6,20 26 16 095 075 093 82 179 269 78 33 33 35 38 41 31 28 0,064 43 65 78
6,40 23 18 0,94 0,77 0,87 7.3 180 285 69 28 32 35 37 40 30 28 0053 38 58 69
6,60 31 22 087 0,79 1,03 8,8 187 280 93 38 a3 36 38 41 32 29 0074 52 78 93
6,80 25 18 084 081 091 7.3 200 298 75 30 32 35 37 40 30 28 0057 42 63 75
= 7,00 19 14 099 083 0,78 5.8 221 332 58 - - - - - -- - - - - e
7,20 12 16 099 085 0,78 5,6 228 342 58 -- - -- - -- -- - -- - - -
7.40 21 19 093 087 0,82 59 230 345 63 22 31 34 37 40 29 27 0042 35 53 &3
7,60 19 17 089 088 0,78 53 242 362 58 - -- -- - - - -- -- -- - e
7,80 20 18 093 0,90 0,80 54 246 369 &0 19 31 34 36 40 29 27 0,036 33 50 60
8,00 23 22 094 092 087 5.8 246 369 &9 23 31 34 37 40 29 28 0,045 38 58 69
8,20 24 20 094 094 0,89 58 251 376 72 24 31 34 37 40 29 28 0,046 40 60 72
8,40 27 24 095 09 095 6.2 252 378 81 28 32 35 37 40 30 28 0,054 45 68 81
8,60 24 21 094 0,98 0,89 56 284 397 72 23 31 34 37 40 29 28 0,045 40 80 72
880 15 20 095 100 067 38 281 422 50 - = e e e .- = . - -
9,00 12 26 092 1,02 057 31 278 419 45 - - - - -- - - - - . e
9,20 10 15 090 103 0,50 2,5 264 396 40 -- - B - -- - - - - - .-
9,40 14 26 094 105 064 33 295 443 48 -~ - - -- - -- - - - - -
9,60 25 37 086 1,07 - -- - = - 23 31 34 37 40 29 28 0,043 42 63 75
9,80 30 90 088 1,09 - - - - - 29 32 35 37 40 30 29 0,055 50 75
10,00 38 81 020 1,11 - - - - - 36 33 36 38 41 31 30 0,071 63 85 114

2 32 &3 088 1,12 - - - - - 30 32 35 38 40 30 29 0,058 53 80 96
10,40 44 80 091 1,14 - - - - - 41 34 36 39 41 32 3t 0,081 73 110 132
10,60 48 72 091 1,16 -- - - - - 43 34 36 39 41 32 31 0,087 80 120 144
10,80 52 78 0,92 1,18 - - - - -- 46 34 ar 39 42 32 31 0,093 87 130 156
11,00 16 30 080 1,20 0,70 3,2 332 499 52 5 29 32 35 38 26 27 0012 27 40 48
11,20 17 21 097 1,22 072 3.3 340 510 54 -- - - == - -- - - - - -
11,40 22 24 093 123 085 3.9 346 519 66 15 30 33 36 38 27 28 0,029 37 55 66
11,60 24 28 094 1,25 0,89 4,1 350 525 72 17 30 33 36 39 28 28 0,033 40 60 72
11,80 27 24 0985 1,27 0,95 4,3 355 533 81 21 31 34 37 40 28 28 0,040 45 68 81
12,00 19 17 099 129 078 3,3 362 543 58 = - - -- - - - - -- - -

i i8 19 098 1,31 075 31 362 544 56 -- - . - - - - - - - -
1240 18 19 098 133 075 31 366 549 56 .- e e e e e - - e e
12,60 15 17 085 1,35 0,67 2,6 349 523 50 - - - -- - - - - - - -
12,80 12 18 092 137 057 241 317 475 45 - - - - - -- - - - - -
13,00 10 12 0,90 1,39 0,50 1,8 286 429 40 -- - -- - - - - - - - -
13,20 11 16 091 140 054 1.9 304 455 42 - - - - - - -- - - -
13,40 18 22 098 142 075 28 381 571 56 - - - -- - - - - - . e
13,60 30 25 096 1,44 1,00 4,0 403 605 0 22 31 34 37 40 28 29 0,041 50 75 90
13,80 42 37 0,80 1,46 - - - - - 33 33 35 38 41 30 30 0084 70 105 126
14,00 40 35 0,80 1,48 - - - - -- 31 32 35 38 40 30 30 0,080 67 100 120_

W 28 21 08 150 097 3,6 423 835 84 18 31 33 36 38 28 28 0,035 47 70 84
14,40 22 17 083 152 0,85 3.0 416 624 66 10 29 32 35 39 26 28 0,020 37 55 66
14,60 21 15 093 1,54 0,82 29 414 621 63 8 29 32 35 39 26 27 0017 35 53 63
14,80 19 17 0,99 156 0,78 2,6 404 606 58 - - - - - -- - - - - -
15,00 19 - 0,92 1,57 0,78 2,6 406 609 58 4 29 32 35 38 25 27 0010 32 48 57

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it
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.aboratorio Geotecnico

lia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 28
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA  ;010405-113
- committente :  UNIECO - data: 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
-note . - pagina : 1
prf LR LL Rp RL Rp/RI prf LP LI Rp RL Rp/RI
m  Kglem? Kaglem? Kg/cm? Kglcm? - m  Kg/lcm? Kglcm? Kaglcm? Kglem? -
0,20 ——-- - - 0,67 neen 7,80 18,0 36.0 18,0 1,07 17,0
0,40 18,0 28,0 18,0 0,80 22,0 8,00 18,0 34,0 18,0 1,07 17,0
0,60 30,0 42,0 30,0 1,60 19,0 8,20 17.0 33,0 17,0 1,13 15,0
0,80 20,0 44,0 20,0 0,93 21,0 8,40 19,0 36,0 19,0 1,13 17,0
1,00 11,0 25,0 11,0 0,67 16,0 8,60 18,0 35,0 18,0 1,07 17,0
1,20 10,0 20,0 10,0 0,60 17,0 8,80 18,0 35,0 19,0 1,13 17,0
1,40 10,0 19,0 10,0 0,60 17,0 9,00 21,0 38,0 21,0 1,20 17,0
1,60 13,0 22,0 13,0 0,47 28,0 9,20 22,0 40,0 22,0 1,20 18,0
1,80 13,0 20,0 13,0 0,60 22,0 9,40 23,0 41,0 23,0 1,20 19,0
2,00 11,0 20,0 11,0 0,60 18,0 9,60 23,0 41,0 23,0 127 18,0
2,20 12,0 21,0 12,0 0,73 16,0 9,80 22,0 41,0 22,0 1,33 16,0
2,40 14,0 25,0 14,0 0,53 26,0 10,00 20,0 40,0 20,0 1,07 19,0
2,60 16,0 24,0 16,0 0,73 22,0 10,20 17,0 33,0 17,0 0,80 21,0
2,80 7.0 18,0 7.0 0,53 13,0 10,40 14,0 26,0 14,0 0,67 21,0
3,00 10,0 18,0 10,0 0,60 17.0 10,60 9,0 19.0 9,0 0,60 15,0
3,20 10,0 19,0 10,0 0,33 30,0 10,80 14,0 23,0 14,0 0,53 26,0
3,40 16,0 21,0 16,0 0,73 22,0 11,00 16,0 24,0 16,0 0,80 20,0
3,60 12,0 23,0 12,0 047 26,0 11,20 13,0 25,0 13,0 0,67 19,0
3,80 16,0 23,0 16,0 0,60 27,0 11,40 16,0 26,0 16,0 0,67 24,0
4,00 14,0 23,0 14,0 0,73 19,0 11,60 18,0 28,0 18,0 0,80 22,0
4,20 18,0 29,0 18,0 0,80 22,0 11,80 23,0 35,0 23,0 0,87 27,0
4,40 17.0 29,0 17.0 0,93 18,0 12,00 20,0 33,0 20,0 0,80 25,0
4,60 18,0 32,0 18,0 0,93 19,0 12,20 23,0 35,0 23,0 1,00 23,0
= 4,80 19,0 33,0 19,0 1,00 19,0 12,40 29,0 44,0 29,0 1,27 23,0
5,00 19,0 34,0 19,0 1,00 19,0 12,60 35,0 54,0 35,0 1,33 26,0
5,20 23,0 38,0 23,0 1,13 20,0 12,80 30,0 50,0 30,0 1,27 24,0
5,40 23,0 40,0 23,0 1,07 22,0 13,00 21,0 40,0 21,0 1,18 19,0
5,60 22,0 38,0 22,0 1,20 18,0 13,20 22,0 39,0 22,0 1,20 18,0
5,80 18,0 36,0 18,0 1,07 17,0 13,40 24,0 42,0 24,0 1,13 21,0
6,00 21,0 37,0 21,0 1,13 19,0 13,60 17,0 34,0 17,0 1,33 13,0
6,20 21,0 38,0 21,0 1,13 19,0 13,80 20,0 40,0 20,0 0,93 21,0
6,40 23,0 40,0 23,0 1,33 17,0 14,00 33,0 47,0 33,0 1,87 18,0
6,60 23,0 43,0 23,0 1,33 17,0 14,20 40,0 68,0 40,0 1,67 24,0
6,80 23,0 43,0 23,0 1,20 19,0 14,40 43,0 68,0 43,0 2,40 18,0
7,00 20,0 38,0 20,0 1,27 16,0 14,60 40,0 76,0 40,0 227 18,0
7,20 20,0 39,0 20,0 1,13 18,0 14,80 36,0 70,0 36,0 1,93 19,0
7,40 21,0 38,0 21,0 1,13 19,0 15,00 33,0 62,0 33,0 —-me —-en
7,60 21,0 38,0 21,0 1,20 17,0

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm* - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0426/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it
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aboratorio Geotecnico

ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 28
DIAGRAMMA DI RESISTENZA DG OAGEA13

- committente :  UNIECO -data: 18/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kg.’cm? RL (kg/cm?)
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_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 28
VALUTAZIONI LITOLOGICHE 2 01DABEA143

- committente :  UNIECO - data : 18/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limi ed Limi sabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ott mccSAsmdC
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UNIECO TERRE

_aboratorio Geotecnico
Jia Fosdondo, 55 - 42015 Correggio (RE)

PROVA PENETROMETRICA STATICA CPT 28
TABELLA PARAMETRI GEOTECNICI 2.010496-113

Rifer. 10-02

- committente :  UNIECO - data : 18/09/2001
-lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
-localita NOVELLARA - prof. falda : 2,00 m da quota inizio
-note : - pagina : 1
T RETERA B EMA T WATORN GRANHLERETTTIITTIIILI]
Prof. Rp Rp/Rl Natura Y' pvo Cu OCR Eu50 Eu25 Mo Dr gis ©2s @35 eds edm omy Amax/g ES0 E25 Mo
m  kglen? (1) Litol. tm® kglem?® kglem®  (-) kg/erm? kglcm? % [ G S & T Y ) (=) kg/em? kglem?
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JNIECO TERRE

.aboratorio Geotecnico

lia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 29
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA ;10496113
- committente : UNIECO -data: 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita  : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP a1 Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m  Kglcm? Kalcm? Kgflcm? Kglem? - m  Kg/cm? Kg/em? Kaglecm? Kaglcm? -
0,20 -- 0,67 3,20 20,0 36,0 20,0 1,20 17,0
0,40 18,0 28,0 18,0 0,67 27,0 3,40 22,0 40,0 22,0 1,07 21,0
0,60 13,0 23,0 13,0 1,20 11,0 3,60 22,0 38,0 22,0 1,13 19,0
0,80 22,0 40,0 22,0 1,20 18,0 3,80 21,0 38,0 21,0 1,20 17,0
1,00 26,0 44,0 26,0 1,20 22,0 4,00 21,0 39,0 21,0 1,13 19,0
1,20 16,0 34,0 16,0 0,67 24,0 4,20 22,0 39,0 22,0 1,07 21,0
1,40 11,0 21,0 11,0 0,67 16,0 4,40 19,0 35,0 19,0 1,13 17.0
1,60 10,0 20,0 10,0 1,07 9,0 4,60 23,0 40,0 23,0 1,00 23,0
1,80 15,0 31,0 15,0 0,80 19,0 4,80 25,0 40,0 25,0 1,53 16,0
2,00 17,0 29,0 17,0 0,93 18,0 5,00 22,0 45,0 22,0 1,47 15,0
2,20 11,0 25,0 11,0 0,80 14,0 5,20 28,0 50,0 28,0 1,27 22,0
2,40 8,0 20,0 8,0 0,80 10,0 5,40 24,0 43,0 24,0 1,27 19,0
2,60 13,0 25,0 13,0 0,73 18,0 5,60 19,0 38,0 19,0 1,27 15,0
2,80 15,0 26,0 15,0 0,80 19,0 5,80 20,0 39,0 20,0 1,20 17,0
3,00 19,0 31,0 19,0 1,07 18,0 6,00 21,0 39,0 21,0 e —eme

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Saftware by: Dr.D.Merin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

.aboratorio Geotecnico

fia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 29
DIAGRAMMA DI RESISTENZA o 010496-113

- committente :  UNIECO - data : 18/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kglcm? RL (kg/cm?)
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] ] r
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i 4 s
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Software by: Dr.D.Merin - 0425/840820
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JNIECO TERRE

aboratorio Geotecnico

ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 29
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO -data: 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/IRp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim.  Sabbie e Ghiaie Ott mccSAs mdC
m 00 1 30 60 120 200 00 t cL L 0,0
0-‘:1——’—’. W e o . *
1,0 > 1,0 . 1,0
L ]
——"_ | Voo ° :
2,0 5 2,0 s 2,0
Wtz it Wl °
i wer iz L i
3,0 7 3,0 °le 3,0
7 ’
— | [ ]
4,0 =—— 40 . 4,0
= — ‘
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Lo il
L} bz, e il L
6,0 [® 6,0 p 6,0
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8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 20,0 _ 20,0

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

.aboratorio Geotecnico
/ia Fosdondo, 55 - 42015 Carreggio (RE)

PROVA PENETROMETRICA STATICA CPT 29
TABELLA PARAMETRI GEOTECNICI 2.010496-113

Rifer. 10-02

- committente :  UNIECO - data : 18/09/2001

- lavoro NUOVA TANGENZIALE NORD - guota inizio : Piano Campagna

- localita : NOVELLARA - prof, falda : 2,00 m da quota inizio

- note : - pagina: 1

T HETIRA GO SMA T VATORN BRANULARETTTITITITTITIT
Prof. Rp Rp/RI Nalura Y pvo Cu OCR Eus0 Eu25 Mo Dr pis @2s ©3s o4s adm emy Amaxg ES0 E25 Mo
m  kglem® () Litol. Um® kglem? kglem?® () ka/cm? kg/em? % SO Y Y ) kg/em? kglem?

0,20 - - 777 1,85 0,04 - - - - - - - - - - - - - & - .-
0,40 18 27 2 1,85 007 075 999 128 191 56 - - -- - - -- - -- - = -
0,60 13 11 20 1,85 0,11 060 522 103 154 47 - - -- - - -- - L -- - -
0,80 22 18 4l 185 0,15 085 555 144 216 66 67 37 39 41 43 39 28 0,149 37 55 66
1,00 26 22 AL 1,85 0,49 0983 472 158 237 78 67 37 39 41 43 39 28 0,150 43 65 78_
1,20 16 24 20 185 022 070 262 118 177 52 - - - -- - - - - - - ==
1,40 1 16 21 1,85 026 054 156 91 137 42 - -- - .- - - - - - - =
1,60 10 9 M 1,85 0,30 0,50 121 85 128 40 - - - - - =5 - -~ = = -
1,80 15 19 2 1,85 033 067 15,0 113 170 50 - - - 2 - - = - = -
2,00 17 i8 24/ 097 035 072 154 123 184 54 - = - - - - = o A
2,20 11 14 241 081 037 0,54 10,0 91 137 42 - - - - - - - - -
2,40 8 10 24y 086 039 040 6,5 100 150 35 - - - - - - - - - -
2,60 13 18 24/ 093 041 0860 10,3 103 154 47 - - - - - - - - - - -
2,80 15 19 244 095 043 067 11,0 113 170 50 - - - - - - - - -
3,00 19 18 204 099 045 078 12,6 132 1s8 58 - - - - - - - -
3,20 20 17 4 093 046 080 124 136 204 60 35 a3 36 38 41 32 27 00868 33 50 60
3,40 22 21 Ank 093 048 085 127 144 216 66 38 a3 36 38 41 33 28 0075 37 55 66
3,60 22 18 4/ 093 050 085 121 144 216 66 37 33 36 38 41 32 28 0073 37 55 66
3,80 21 17 A 093 0,52 0,82 11,2 140 210 63 34 33 35 38 41 32 27 0,067 35 53 63
4,00 21 19 4/ 093 054 082 10,7 140 210 63 33 33 35 38 41 32 27 0085 35 63 63_
420 22 21 4 093 056 085 106 144 216 66 34 33 35 38 41 32 28 0,067 37 55 66
4,40 19 17 2m 0,99 058 0,78 9,1 137 205 58 -- - - -- - - - - -
4,60 23 23 4 094 060 0,87 10,1 148 221 69 34 33 as 38 41 32 28 0087 38 58 69
4,80 25 16 4/ 094 061 091 10,2 165 232 75 36 33 36 38 41 32 28 o001 42 63 75
5,00 22 15 4/ 093 063 085 9,0 150 225 66 K| 32 35 38 40 31 28 0,080 37 65 66_
520 28 22 4l 096 065 097 10,3 164 248 B4 39 33 36 38 41 32 28 0077 47 70 84
5,40 24 19 4/ 0,94 067 0,89 89 158 238 72 33 33 35 38 41 3 28 0,063 40 60 72
5,60 19 15 2/ 099 069 078 7.3 171 257 58 - - - - - - - - -
5,80 20 17 4l 093 071 0,80 73 175 263 60 25 32 34 37 40 a0 27 0,048 33 50 60
6,00 21 - AL 093 073 o082 7.3 180 268 63 26 32 34 37 40 30 27 0,050 35 53 63

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax; 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

.aboratorio Geotecnico

'ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 30
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA ;10405113
- committente : UNIECO -data: 18/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m___ Kglem? Kglcm?  Kglem*  Kglcm? - m __ Kg/em? Kg/em?  Kglcm* _ Kglem? -
0,20 - -~ - 0,87 e 3,20 11,0 22,0 11.0 0,87 13,0
0,40 24,0 37,0 24,0 1,33 18,0 3,40 15,0 28,0 15,0 1,00 15,0
0,60 30,0 50,0 30,0 1,93 16,0 3,60 22,0 37.0 22,0 1,07 21,0
0,80 48,0 77,0 48,0 1,67 29,0 3,80 20,0 36,0 20,0 1,00 20,0
1,00 30,0 55,0 30,0 1,40 21,0 4,00 23,0 38,0 23,0 1,13 20,0
1,20 25,0 46,0 25,0 1,47 17,0 4,20 21,0 38,0 21,0 1,20 17,0
1,40 18,0 40,0 18,0 1,47 12,0 4,40 17,0 35,0 17,0 1,07 16,0
1,60 21,0 43,0 21,0 1,07 20,0 4,60 19,0 35,0 19,0 1,27 15,0
1,80 14,0 30,0 14,0 1,20 12,0 4,80 21,0 40,0 21,0 1,20 17,0
2,00 14,0 32,0 14,0 1,00 14,0 5,00 22,0 40,0 22,0 1,33 16,0
2,20 12,0 27,0 12,0 0,87 14,0 5,20 22,0 42,0 22,0 1,13 19,0
2,40 11,0 24,0 11,0 1,00 11,0 5,40 23,0 40,0 23,0 1,27 18,0
2,60 13,0 28,0 13,0 0,87 15,0 5,60 21,0 40,0 21,0 1,20 17,0
2,80 17,0 30,0 17,0 0,93 18,0 5,80 19,0 37,0 19,0 1,27 15,0
3,00 17,0 31,0 17,0 0,73 23,0 6,00 21,0 40,0 21,0 ——— ---

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel; 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it




JNIECO TERRE

.aboratorio Geotecnico

/ia Fosdondeo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 30
DIAGRAMMA DI RESISTENZA 2.010496-113

- committente :  UNIECO -data: 18/09/2001
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100
Rp (kg/cm?) RL (kg/cm?)

0.0 0 f0 20 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6,0 0.0
m T - i- F M
] | ] > -

1.0 7 e d r 1.0
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] '<,./ ] H
20 7 il Falda :2|00m A - 20
| { Ei [

30 1 1 ] - 3.0
e B :

40 Z. 1 - 40
] </ ] ﬁ C
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6.0 1 p . E - 6.0
] § 5
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3 ] C
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9.0 ] : [ 9.0
10,0 7 . - 10.0
] ] L
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] ] F
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] ] [

1 ] L
14,0 ] N [ 14,0
] ] L
1 § C
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] ] L
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Software by: Dr.D.Meriin - 0425/840820
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JNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 30
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO -data: 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ott mcc SAsmdC
m 0,0 1 3 60 120 200 0,0 t ¢ L L 0,0
——— [ ]
L ——— [ ]
1,0 > 1,0 ol” 1,0
.{—_:_:_;‘ it i iz L] :
2.0 1 Ve 20|s 20
<. .
L ]
3,0 — 30 . 3,0
o .
L ]
4,0 ? 40 . 4,0
w3 .
o W Wt Vs, «
50 2 5,0 . 5,0
7 = :
L ]
6,0 L Wz Wiz Wiz 6,0 : 6,0
7,0 7.0 1.0
8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 200 | | 20,0

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

.aboratorio Geotecnico
’ia Fosdondo, 55 - 42015 Correggio (RE)

PROVA PENETROMETRICA STATICA CPT 30
TABELLA PARAMETRI GEOTECNICI 2.010496-113

Rifer. 10-02

- committente :  UNIECO - data : 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
[T RETIRA GOE RN LTI WATIRN BRANULHRE T
Prof. Rp Rp/Rl Natura Y pve Cu OCR EuS0 Eu25 Mo Dr gis @2s o3s ep4s edm emy Amaxg ES0 E25 Mo
m  kgiom? () Litol. tUm' kglem® kglem® () kglem®  kglem? o 60 0 0 60 6 kglem? kg/em?
0,20 == - 777 1,85 0,04 - - -- - - - - - - - - - - - - -
0,40 24 18 4/ 185 0,07 089 999 151 227 T2 86 40 42 43 45 42 28 0,211 40 60 72
0,60 30 16 4/ 185 0,41 1,00 980 170 255 80 84 40 41 43 45 41 29 0,204 50 75 90
0,80 48 28 4/ 1,865 0,15 1,60 999 272 408 144 93 41 42 44 45 42 3 0,235 80 120 144
1.00 0 21 4/:r: 185 0,49 1,00 517 170 255 90 72 38 40 42 44 38 29 0,184 50 75 o0
1,20 25 17 4N 185 022 091 36,6 - 155 232 75 61 37 39 41 43 38 28 0,133 42 63 75
1,40 18 12 2 1,85 026 0,75 237 128 191 56 - - -- - - - -- - - - -
1,60 21 20 44k 185 030 082 226 140 210 63 48 35 37 39 42 35 27 0,099 a5 53 63
1,80 14 12 2 185 033 0,64 141 108 162 48 - -- - - - - - - -- - -
2,00 14 14 2 094 035 0,64 13,2 108 162 48 - - - - - - - - - - --
—270 12 14 2 092 037 057 108 97 146 45 S =
2,40 11 11 21t 091 0339 054 9.4 93 139 42 - - - - - - - - -- - -
2,60 13 15 2 093 041 060 10,3 103 154 47 - - - - - - - - - - -
2,80 17 18 2 097 043 0,72 12,2 123 184 54 - - - - - - - - == - -
3,00 17 23 21 097 045 072 11,5 123 184 54 - - - . - -- - - - - -
& 11 13 21 091 046 054 7.5 113 170 42 - - - - - - - - - - -
3,40 15 15 2/ 095 048 0,67 9.4 116 173 50 - -- - -- - -- - - -- - --
3,60 22 21 4 0,93 050 0,85 121 144 216 66 37 33 36 38 41 32 28 0,072 37 55 €6
3,80 20 20 4/ 0,93 052 0,80 10,8 136 204 60 33 33 35 38 41 32 27 0,063 33 50 €0
4,00 23 20 4N 094 054 087 11,4 148 221 69 37 33 35 38 41 32 28 0,072 338 58 €9
4,20 21 17 414 093 056 082 10.2 140 210 63 33 33 35 38 41 32 27 0,063 a5 53 637
4,40 17 16 2 097 058 0,72 83 137 206 54 - - - - - - - - - - -
4,60 19 15 2l 0,99 060 0,78 8,7 141 212 58 - - - - .- -- - - -- - -
4,80 21 17 40 0,93 062 082 9,0 146 219 63 30 32 35 38 40 31 27 0,058 35 53 63
5,00 22 16 4/ 0,93 0863 0,85 8,0 150 225 66 3 32 35 38 40 AN 28 0,080 37 55 €6
5,20 22 18 4/ 093 065 0,85 8,7 185 232 66 30 32 35 38 40 31 28 0,059 a7 55 €6
5,40 23 18 4/ 0,94 067 087 87 159 239 69 H 32 35 38 40 31 28 0,060 38 58 69
5,60 21 17 4l 0,93 08698 0,82 7.8 167 250 63 27 32 35 37 40 30 27 0,052 35 53 63
5,80 18 15 2 g9 0,71 0,78 7.0 178 2867 58 - - - - - - - - - - -
6,00 21 - 4kl 093 073 082 7.3 180 270 63 26 32 34 ar 40 30 27 0,050 35 53 €3

Software by: Dr.D.Merlin - 0425/840820

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



JNIECO TERRE

.aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 31
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 410406113
- committente :  UNIECO - data : 18/09/2001
- lavoro : NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
- note : - pagina : 1
prf LP LL Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m__ Kgicm? Kglecm? Kglem? Kg/cm? - m  Kg/cm? Kg/em? Kg/cm? Kag/cm? -
0,20 --e- - - 0,40 - 3,20 20,0 34,0 20,0 1,00 20,0
0,40 14,0 20,0 14,0 0,80 17,0 3,40 21,0 36,0 21,0 1,00 21,0
0,60 18,0 30,0 18,0 1,33 13,0 3,60 22,0 37,0 22,0 1,13 19,0
0,80 30,0 50,0 30,0 1,60 19,0 3,80 22,0 39,0 22,0 1,40 16,0
1,00 28,0 52,0 28,0 1,20 23,0 4,00 22,0 43,0 22,0 1,00 22,0
1,20 17,0 35,0 17,0 1,13 15,0 4,20 23,0 38,0 23,0 1,13 20,0
1,40 16,0 33,0 16,0 1,20 13,0 4,40 19,0 36,0 18,0 1,13 17,0
1,60 14,0 32,0 14,0 1,00 14,0 4,60 23,0 40,0 23,0 1,27 18,0
1,80 13,0 28,0 13,0 1,07 12,0 4,80 21,0 40,0 21,0 1.27 17,0
2,00 15,0 31,0 15,0 0,87 17,0 5,00 24,0 40,0 21,0 1,13 19,0
2,20 12,0 25,0 12,0 0,73 16,0 5,20 23,0 40,0 23,0 1,13 20,0
2,40 9,0 20,0 9,0 0,73 12,0 5,40 18,0 35,0 18,0 1,07 17.0
2,60 10,0 21,0 10,0 0,80 12,0 5,60 16,0 32,0 16,0 1,00 16,0
2,80 10,0 22,0 10,0 0,87 12,0 5,80 17,0 32,0 17,0 1,00 17,0
3,00 16,0 29,0 16,0 0,93 17,0 6,00 18,0 33,0 180 - -

- PENETROMETRO STATICO tipo da 30t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann g = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)

Software by: Dr.D.Merlin - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail; rustichellima@unieco.it




JNIECO TERRE

_aboratorio Geotecnico

/ia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 31
DIAGRAMMA DI RESISTENZA 2.010496-113
- committente :  UNIECO - data : 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda : 2,00 m da quota inizio
- scala vert.: 1: 100

Rp (kg/cm? RL (kg/cm?
P (k0 20 2 ¥ 2,3)

00 0 0 30 40 50 60 70 80 90 100 110 120 130 140 150 0,0 : 60 00
m B :L\ i: m
1 L ] ‘> C
1.0 [ 1 ; [ 1.0
20 1 Falda:2|00m | 4 - 20
; ﬁ/ ] :
so0 1| KL 1 F 3.0
i <] 1 -

40 H 1 - 40
] By ] :

50 ? 1 r 50
] > ] f :

60 1 { i - 50
7.0 1 1 r 7.0
80 1 1 - 8.0
9.0 § - 9.0
] i -
10,0 7 y L 100
11.0 ] i L 11.0
12,0 7 i F 120
13,0 7 . r 13,0
14,0 1 1 140
15.0 7 1 [ 15.0
16.0 ] g C 16,0
17.0 1 1 - 17.0
18.0 7 ] - 18.0
19.0 1 1 L 19.0
20,0 1 . - 20,0
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 00 20 40 60
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JNIECO TERRE

.aboratorio Geotecnico

fia Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-02
PROVA PENETROMETRICA STATICA CPT 31
VALUTAZIONI LITOLOGICHE 2.010496-113

- committente :  UNIECO - data : 18/09/2001
- lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita NOVELLARA - prof. falda : 2,00 m da quota inizio
-note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limi sabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ott mcc SAsmd?C
m 0,0 15 3 60 120 200 0,0 gl L 0,0
| m .
] e e W o
1,0 [y 1,0 T 1,0
i i Wiz L4
Wiz Wtz e °
é \‘lt:.\\s:_"\": :
2.0 4 W Wit wlie 2.0 . 2,0
s O
g, iz Wee L
Z \&iz\\}els\\’ilh :
3‘0 = iz Wi Wiz 3‘0 ‘ 3.0
- :
L ]
4,0 4,0 . 4,0
L]
L ]
L ]
5,0 E‘ 5,0 . 5,0
L ]
- :
L ]
6,0 6,0 . 6,0
7.0 7,0 7,0
8,0 8,0 8,0
9,0 9,0 9,0
10,0 10,0 10,0
11,0 11,0 11,0
12,0 12,0 12,0
13,0 13,0 13,0
14,0 14,0 14,0
15,0 15,0 15,0
16,0 16,0 16,0
17,0 17,0 17,0
18,0 18,0 18,0
19,0 19,0 19,0
20,0 20,0 s 20,0
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UNIECO TERRE

_aboratorio Geotecnico
/ia Fosdondo, 55 - 42015 Correggio (RE)

Rifer. 10-02

PROVA PENETROMETRICA STATICA
TABELLA PARAMETRI GEOTECNICI

CPT 31

2.010496-113

- committente :

- lavoro
- localita
- note :

UNIECO
NUOVA TANGENZIALE NORD
NOVELLARA

18/09/2001

Piano Campagna
2,00 m da quota inizio
1

LN P 5 6 G L ER 00 DO I PO B ok b
SzorhowarNorarNowe:
So0Ccod0000e00ooo000

@ o enen
S833
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Rp/Rl Natura Y
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R EBRERE 8BS 8ERERTRRRR
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0,30
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Nﬁmmmbmmmbgggbna&auuuu

W=O~NOW= OO
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o wo
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mEONUMBE DO DN~
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NNNNDoooN®E
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NI SNRIILER

o

als
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139
3g

- data :

- quota inizio :

- prof. falda :

- pagina :

23s o4ds
Gy ¢ O
42 44 40
42 44 38
s 4 32
38 41 32
38 41 32
38 41 32
38 41 32
38 41 32
3 41 32
38 40 3
37 40 31
3|8 41 31
37 40 29

0]

29
28

pdm emy Amaxg E'S0 E25 Mo

) kglem® kg/em?®

0f81 50 75 90
0157 47 70 84

Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



IECC TERRE

oratorio Geotecnico

‘osdondo, 55 - 42015 Correggio (RE) Rifer. 10-04
PROVA PENETROMETRICA STATICA CPT 32
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA 2010606113

- committente :  UNIECO -data: 15/11/2004
-lavoro NUOVA TANGENZIALE NORD - quotainizio : Piano Campagna
-localita NOVELLARA -prof. falda: 2,30 mda quota inizio
- note - pagina : 1
prf LP L Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m  Kglem? Kg/cm? Kg/cm? Kg/lem? - m __ Kglcm? Kg/cm? Kg/em? Kg/cm? -
0,20 10,0 18,0 10,0 0,53 19,0 10,20 18,0 38,0 18,0 0,73 25,0
0,40 10,0 18,0 10,0 1,27 8,0 10,40 16,0 270 16,0 0,87 18,0
0,60 14,0 33,0 14,0 1,27 11,0 10,60 13,0 26,0 13,0 0,60 22,0
0,80 10,0 29,0 10,0 1,13 9,0 10,80 16,0 25,0 16,0 0,60 27,0
1,00 11,0 28,0 11,0 1,27 9,0 11,00 17,0 26,0 17,0 0,67 25,0
1,20 12,0 31,0 12,0 1,20 10,0 11,20 19,0 29,0 19,0 0,87 22,0
1,40 11,0 29,0 11,0 1,00 11,0 11,40 26,0 39,0 26,0 1,07 24,0
1,60 150 30,0 15,0 0,67 22,0 11,60 25,0 41,0 25,0 1,27 20,0
1,80 14,0 24,0 14,0 1,07 13,0 11,80 37,0 56,0 37,0 1,27 29,0
2,00 150 31,0 15,0 1,00 15,0 12,00 37,0 56,0 37,0 1,40 26,0
2,20 18,0 33,0 18,0 1,13 16,0 12,20 31,0 52,0 31,0 1,60 19,0
2,40 19,0 36,0 18,0 1,13 17,0 12,40 30,0 54,0 30,0 1,73 17,0
2,60 16,0 330 16,0 1,00 16,0 12,60 34,0 60,0 34,0 1,60 21,0
2,80 17,0 32,0 17.0 1,00 17,0 12,80 420 66,0 42,0 1,00 42,0
3,00 14,0 29,0 14,0 1,00 14,0 13,00 56,0 71,0 56,0 1,67 34,0
3,20 15,0 30,0 15,0 0,93 16,0 13,20 58,0 83,0 58,0 1,33 43,0
3,40 12,0 26,0 120 1,07 11,0 13,40 58,0 78,0 58,0 1,47 40,0
3,60 13,0 29,0 13,0 073 18,0 13,60 93,0 1150 93,0 1,87 50,0
3,80 22,0 33,0 220 1,40 16,0 13,80 55,0 83,0 55,0 3,80 14,0
4,00 20,0 41,0 20,0 1,27 16,0 14,00 77,0 134,0 77,0 0,53 144,0
4,20 21,0 40,0 21,0 1,20 17,0 14,20 89,0 97,0 89,0 3,53 25,0
4,40 21,0 39,0 21,0 1,27 17,0 14,40 220 75,0 220 0,80 27,0
4,60 250 44,0 25,0 1,20 21,0 14,60 29,0 41,0 29,0 1,07 27,0
480 28,0 46,0 28,0 1,40 20,0 14,80 27,0 430 270 1,27 21,0
5,00 25,0 46,0 250 1,60 16,0 15,00 27,0 48,0 27,0 1,60 17,0
5,20 240 48,0 240 1,40 17,0 15,20 250 49,0 25,0 1,47 17,0
5,40 28,0 49,0 28,0 1,53 18,0 15,40 25,0 47,0 250 1,47 17,0
5,60 27,0 50,0 27,0 1,80 15,0 15,60 30,0 52,0 30,0 1,73 17,0
5,80 28,0 55,0 28,0 1,53 18,0 15,80 25,0 55,0 29,0 1,53 19,0
6,00 27,0 50,0 27,0 1,60 17,0 16,00 250 48,0 25,0 1,47 17,0
6,20 26,0 50,0 26,0 1,60 16,0 16,20 28,0 50,0 28,0 1,60 17,0
6,40 25,0 49,0 25,0 1,60 16,0 16,40 26,0 50,0 26,0 1,60 16,0
6,60 29,0 53,0 29,0 1,33 220 16,60 240 43,0 240 113 21,0
6,80 26,0 46,0 26,0 1,33 19,0 16,80 29,0 46,0 29,0 1,73 17,0
7,00 22,0 42,0 22,0 1,20 18,0 17,00 28,0 54,0 28,0 1,53 18,0
7,20 18,0 36,0 18,0 1,00 18,0 17,20 29,0 52,0 29,0 1,87 16,0
7,40 17,0 32,0 17,0 0,93 18,0 17,40 30,0 58,0 30,0 1,47 20,0
7,60 14,0 28,0 14,0 0,80 17,0 17,60 18,0 400 18,0 1,07 17,0
7,80 12,0 24,0 12,0 0,60 20,0 17,80 9,0 250 9,0 0,47 19,0
8,00 14,0 23,0 14,0 053 26,0 18,00 8,0 15,0 8,0 0,47 17,0
8,20 17,0 250 17,0 0,80 21,0 18,20 8,0 15,0 8,0 0,47 17,0
8,40 18,0 30,0 18,0 0,93 19,0 18,40 13,0 20,0 13,0 0,67 19,0
8,60 19,0 33,0 19,0 1,13 17,0 18,60 16,0 26,0 16,0 0,80 20,0
8,80 21,0 38,0 21,0 1,27 17,0 18,80 13,0 25,0 13,0 0,53 24,0
9,00 20,0 39,0 20,0 1,40 14,0 19,00 17,0 250 17,0 0,73 23,0
9,20 220 43,0 220 1,33 16,0 19,20 18,0 29,0 18,0 1,07 17,0
9,40 22,0 42,0 22,0 1,40 16,0 19,40 19,0 35,0 19,0 1,13 17,0
9,60 19,0 40,0 19,0 1,47 13,0 19,60 19,0 36,0 19,0 1,13 17,0
9,80 29,0 51,0 29,0 133 22,0 18,80 20,0 37,0 20,0 0,93 21,0
10,00 23,0 43,0 230 1,33 17,0 20,00 19,0 33,0 19,0 e

- PENETROMETRO STATICO tipo da 20t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann @ = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficle 150 cm?)

Software by: Dr.D.Mein - 0425/840820
Tel: 0522/740217 Fax: 0522/740243 e-mail: rustichelima@unieco.it



IIECO TERRE

yoratorio Geotecnico

Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-04
PROVA PENETROMETRICA STATICA CPT 32
DIAGRAMMA DI RESISTENZA —_—
- committente :  UNIECO -data: 15/11/2004
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda: 2,30 m da quota inizio

-scalavert: 1: 100

Rp (kglomd 3 30 4p 5p €p 7p 8 90 100 110 120 130 140 150 o',“' (kgfczr,")z) 40 60 00
k (o i _ e
i ! 7

24 aldal230m . 28
3.0 RN ] L] | - 30
0 28N . : 40
5 || | | e : 5,0
6.0 : 1 ] 6.0
BRRRARRRRRRARARARIAA »

AU i

" [ITRNARERARARARANARE AMAEE
0 100
1,0 | F 110
12,0 A 12,0
: | _
40 o v_ ::14_0
: 150

: 16,0

-

8 - ) n ; E_ 18,0
9.0 = ~ 180
— HANARERANEER B b

0 10 20 30 40 S0 60 70 80 90 100 110 120 130 140 150 0,0 2,0 4,0 6,0
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IIECO TERRE

)oratorio Geotecnico

Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-04
PROVA PENETROMETRICA STATICA CPT 32
VALUTAZIONI LITOLOGICHE —

- committente :  UNIECO - data: 15/11/2004
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
- localita : NOVELLARA - prof. falda: 2,30 m da quota inizio
- note : - scala vert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1977) Rp - RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied  Limisabb. Sabbie e AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ott mcc SAsmd¢C
m 0,0 1 3 0 120 2 00 13 c L 0,0
| -9 e —— ®
Wt Wi o
‘?’/ ekl |3
10 adede) 10]e 1,0
KRR ®
:?. Aize W Aize L 3
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3.0 <L ewa| 30|e = 30
—_— L ]
| W s i ° -
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} W e Wl :
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] e
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/ = H
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e L ]
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ot o~ L
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14,0 . Mo didel 14,0 4 . 14,0
./)' = :
— [ ]
15,0 =—1 158 ol® 15,0
S = H
e} L]
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—_— L]
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—— [ ]
_ °
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L ]
19,0 E‘ 19,0 . 19,0
20,0 20,0 20,0

Software by: Dr.D.Merlin - 0425/840820

Tel 0522/740217 Fax: 0522/740243 e-mail: rustichellima@unieco.it



NIECO TERRE

boratorio Geotecnico
Fosdendo, 55 - 42015 Correggio (RE) Rifer. 10-04

PROVA PENETROMETRICA STATICA CPT 32
TABELLA PARAMETRI GEOTECNICI s GRS

- committente:  UNIECO -data: 15/11/2004
-lavoro NUOVA TANGENZIALE NORD - quotainizio: Piano Campagna
- localita NOVELLARA -prof.falda: 2,30 m da quota inizio
- note : - pagina : 1
[ U THTT 1
Iﬂlll[IHIHIIMHIM%MHWHHIIHIIII!IlHll[iIHIIJllilltlllll|||IlllilHHHNA“A‘HM&MWM&WHHHIHII!HHIIHIII!IHIIH
Prof. Rp RpRI Nastura Y pvo Cu OCR EuS0 Eu25 Mo Dr als g2s @3s e4s edm emy Amaxg ESO E25 Mo
m  kglom® () Litol. t¥m® kaglem? kglem? 0] kalcm? kalcm? % © ) ) © B O ) kglem® kglem?
020 10 19 1,85 004 050 999 85 128 40 e w s B S w & o
040 10 8 185 007 050 684 85 128 40 i & oawm = - = & - -
060 14 11 185 041 064 557 108 182 48 = = - = = &= B o o & =
08 10 9 1'85 015 050 288 85 128 40 - & o & = -
100 119 1'85 019 054 238 91 137 42 o = = P % = ST & o
—1Z0 12 10 185 022 057 205 97 146 45 = H o= = = R = - BEoge e
140 11 11 1'85 026 054 156 91 137 42 = . w & & b & = = o=
160 15 22 1'85 030 067 17.3 113 170 50 - 5 & - 5 & £ = &= &
180 14 13 135 033 084 141 108 162 48 = & s = : B = - = =
200 15 15 185 037 067 131 113 170 50 o = o = = = = = B £ o=
—270 18 16 185 041 075 135 128 191 56 = - = = & o T = &
240 19 17 099 043 078 132 132 198 58 o - o 2 s = & = B EE
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—370 15 16 095 050 067 89 119 179 50 23 - O o - B
340 12 1 092 052 057 7.0 131 196 45 EE L = . AR wow
360 13 18 093 054 060 7.2 134 201 a7 = % = = = B = _a
380 22 18 093 056 085 105 144 216 34 33 35 38 41 32 28 0067 37 55 66
400 20 16 093 058 080 94 138 207 €0 39 3» 35 238 40 31 27 0058 33 50 60
—Z2 2 17 093 060 082 94 143 214 63 31 3 35 33 40 31 27 0060 35 53 863
440 A 17 093 061 082 91 145 219 63 30 3> 35 38 40 31 27 008 35 53 63
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500 25 18 094 067 091 92 160 75 34 33 35 38 41 31 28 0086 42 63 TS5
—570 24 17 04 063 083 86 164 245 72 32 3 35 33 41 31 28 0062 40 60 72
540 28 18 096 071 087 92 169 253 84 37 33 3 38 41 B2 28 0072 47 70 84
560 27 15 4k 09 073 085 &7 173 259 81 35 33 35 38 41 31 28 0068 45 68 81
580 28 18 44 096 075 087 8B 177 286 84 35 33 35 38 41 31 28 0069 47 70 84
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880 21 17 4 093 103 082 47 287 431 63 6 30 33 36 39 28 27 003 35 53
000 20 14 4FF 093 105 080 45 203 440 60 i5 30 33 38 39 28 27 0030 33 50 €0
—g70 22 16 4 083 107 085 47 447 66 3 31 3 36 39 28 28 003 Iy 55 €6
o40 22 16 44 093 109 085 46 303 455 66 18 31 33 36 23 28 0034 37 55 &6
9,60 19 1 2 099 111 078 4.0 484 58 -~ - - -- .- - - - - - -
980 20 22 4 09 113 098 53 308 463 87 57 32 34 37 40 29 29 0051 48 73 &7
1000 23 17 44 094 115 087 44 320 480 69 % 31 33 3 39 28 28 003 3B 58 69
—020 18 25 =2 088 117 075 38 329 494 56 = - 5 - % % = & ot =
1040 16 18 2 08 119 070 32 330 495 52 - = 8 T - = = =
1060 13 22 2w 093 120 080 27 314 47 47 e “ e o = - = = G W
10,80 16 27 20 096 1,22 070 3.1 506 52 - - - - - - - - - - -
1100 17 25 2w 097 124 072 32 345 518 54 - - = = & - = B oEe
—T90 19 22 2/ 08 126 078 34 355 533 58 = - - - e - = i
1140 26 24 4 095 128 093 42 358 537 78 31 35 40 28 28 0037 43 65 78
11560 25 20 094 130 091 40 363 544 75 18 3 33 36 23 28 003 42 63 75
180 37 29 099 132 123 58 530 111 31 32 35 38 40 30 30 0080 62 93 11
1200 37 26 099 134 123 57 531 111 31 32 35 38 40 20 30 0059 62 93 111
73 31 19 097 136 103 45 379 569 93 54 371 34 37 40 29 29 004 52 78 93
1240 30 17 096 1338 100 42 578 90 23 31 34 37 40 28 0043 50 75 90
1260 34 21 0e8 140 113 48 385 581 102 57 3 34 37 40 29 20 0091 57 85 102
12:860 42 42 090 1,42 - Z < - 25 34 33 35 38 41 30 0066 70 105 126
1300 56 34 093 143 - <k v - 34 36 39 41 32 31 0087 93 140 168
320 58 43 093 145 - = o 3 = 44 34 37 39 42 32 31 0080 97 145 174
1340 58 40 0,93 1.47 d - A = 34 37 39 42 32 3 0089 97 145 174
1360 93 50 099 149 - o % - 36 41 34 33 0130 155 233 279
13,80 1 101 151 18 80 363 545 165 41 34 38 39 41 3 31 0083 138 165
1400 77 144 096 153 - = - = = 53 35 38 40 42 33 0111 128 193 231
—370 89 25 A4F 1,04 155 297 141 504 757 267 57 3 38 40 43 34 33 0123 148 223 267
1440 22 27 4 093 157 085 29 424 638 29 32 35 39 26 28 0019 37 55 66
1460 29 27 4L 0% 159 098 34 448 871 87 4 31 33 2 39 27 29 00/ 48 73 87
1480 27 21 4k 095 161 085 32 4 673 81 45 30 3 36 39 27 =28 0030 45 68 81
1500 27 17 A 095 163 085 32 452 679 81 45 30 33 36 39 27 28 0029 45 68 81
—570 25 17 4 094 165 091 30 443 674 75 i 3 33 3 39 26 28 0024 42 63 75
1540 25 17 4iF 094 1687 081 29 679 75 42 30 3 3% 39 26 28 0024 42 6 75
1560 30 17 4rF 09 168 100 33 471 706 S0 i 31 33 3 339 27 29 003 50 75 €N
1580 29 19 4°f 0% 170 098 32 472 709 87 1 30 33 3 39 27 29 003 48 87
1600 25 17 4fF 094 172 081 28 461 691 75 11 30 33 3 39 28 0022 42 63 15
—620 28 17 4fF 08 174 087 30 476 714 84 15 3 a3 39 27 28 0028 47 70 84
1640 26 16 4if Q95 176 093 28 471 706 718 12 30 33 3 39 26 28 0024 43 78
1660 24 21 4f: 0g4 178 089 28 463 694 72 9 29 32 39 28 28 0019 40 72
1680 20 17 44 08 18 098 29 489 733 87 45 3p 33 3B 39 27 29 00 48 73 87
700 28 18 4/ 096 182 097 28 483 732 84 14 30 3 38 39 27 28 007 47 70 84
—720 29 16 4hF 086 184 0es 29 495 742 87 15 230 33 38 30 27 29 0 48 73 87
1740 30 20 44 08 18 100 29 501 752 €0 6 30 3 36 239 27 29 003 50 75 S0
1760 18 17 2 0¢8 188 075 20 420 630 56 = = B 2 = e = S S &
17,80 o 19 2 088 189 045 10 269 404 38 = . = S o - - =
18,00 8 17 20 086 191 040 09 240 260 35 R e i S, = = &2 =
—820 & 17 20 08 193 040 09 240 360 35 - & = = = = B & & B
1840 43 19 20 093 185 060 15 354 531 47 = - = = = = o= = = — &
1860 16 20 086 197 070 1,7 399 508 52 - w = = = o = & = &
1880 12 24 2 0983 198 080 14 355 532 47 = - = = = = = 3 & =
1900 17 23 2 097 200 072 18 414 621 54 = e = @ % = = = & & &
—g20 18 17 2 098 202 075 18 427 641 56 - - m = R - w B
1940 19 17 204 099 204 078 19 439 659 58 i - e e e = - S om = =
1980 19 47 2 09 208 078 18 440 681 58 - .= S L 5= - & o
1980 20 21 4 093 208 080 19 452 678 80 - 28 31 35 3B 2B A =
2000 1@ - 4FF 082 210 078 18 442 663 58 - 2% 31 3 38 B 27 - 32 48 57__
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{IECO TERRE

yoratorio Geotecnico

Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-04
PROVA PENETROMETRICA STATICA CPT 33
LETTURE DI CAMPAGNA / VALORI DI RESISTENZA ;41015113

- committente :  UNIECO -data: 15/11/2004

-lavoro NUOVA TANGENZIALE NORD - quotainizio : Piano Campagna

- localita NOVELLARA -prof. falda: 2,15 m da quota inizio

- note: - pagina : 1

prf LP [ Rp RL Rp/RI prf LP LL Rp RL Rp/RI
m__ Kglem? Kg/lem? Kg/em? Kg/em? - m  Kg/lcm* Kglcm? Kg/em? Kglem? -
0,20 13,0 17,0 13,0 1,53 8.0 10,20 250 440 25,0 1,40 18,0
0,40 10,0 33,0 10,0 1,20 8,0 10,40 19,0 40,0 19,0 0,87 22,0
0,60 8,0 26,0 8,0 1,53 5,0 10,60 30,0 43,0 30,0 1,47 20,0
0,80 10,0 33,0 10,0 1,07 9,0 10,80 22,0 440 22,0 073 30,0
1,00 16,0 32,0 16,0 1,33 12,0 11,00 220 33,0 22,0 0,83 24,0
1,20 15,0 35,0 15,0 0,87 17,0 11,20 15,0 29,0 15,0 0,80 18,0
1,40 18,0 31,0 18,0 1,20 15,0 11,40 18,0 30,0 18,0 0,87 21,0
1,60 21,0 39,0 21,0 1,40 15,0 11,60 18,0 31,0 18,0 0,73 25,0
1,80 17,0 38,0 17,0 1,33 13,0 11,80 18,0 29,0 18,0 1,20 15,0
2,00 17,0 37,0 17,0 1,27 13,0 12,00 21,0 39,0 21,0 133 16,0
2,20 15,0 34,0 15,0 1,00 15,0 12,20 330 53,0 33,0 1,93 17,0
2,40 18,0 34,0 18,0 1,00 19,0 12,40 30,0 59,0 30,0 1,73 17,0
2,60 17,0 32,0 17,0 1,13 15,0 12,60 34,0 60,0 34,0 1,67 20,0
2,80 12,0 29,0 12,0 0,93 13,0 12,80 31,0 56,0 31,0 1,73 18,0
3,00 13,0 27,0 13,0 0,80 16,0 13,00 26,0 52,0 26,0 1,27 21,0
3,20 21,0 33,0 21,0 1,27 17,0 13,20 340 53,0 34,0 1,53 22,0
3,40 21,0 40,0 21,0 1,53 14,0 13,40 240 470 24,0 2,87 8,0
3,60 16,0 39,0 16,0 1,20 13,0 13,60 70,0 113,0 70,0 3,47 20,0
3,80 22,0 40,0 220 1,40 16,0 13,80 63,0 115,0 63,0 213 30,0
4,00 21,0 420 21,0 1,20 17,0 14,00 23,0 55,0 23,0 0,93 25,0
4,20 27,0 45,0 27,0 1,53 18,0 14,20 24,0 38,0 240 1,00 24,0
4,40 25,0 48,0 25,0 1,13 22,0 14,40 240 39,0 24,0 1,20 20,0
4,60 250 420 25,0 1,60 16,0 14,60 26,0 440 26,0 273 10,0
4,80 220 46,0 220 1,27 17,0 14,80 33,0 74,0 33,0 1,67 20,0
5,00 30,0 490 30,0 1,80 17,0 15,00 29,0 540 29,0 1,73 17,0
5,20 25,0 52,0 25,0 1,60 16,0 15,20 25,0 51,0 250 1,60 16,0
5,40 28,0 52,0 28,0 1,73 16,0 15,40 24,0 48,0 240 1,33 18,0
5,60 28,0 54,0 28,0 1,47 18,0 15,60 26,0 46,0 26,0 1,53 17,0
5,80 28,0 50,0 28,0 1,67 17,0 15,80 24,0 47,0 24,0 1,53 16,0
6,00 25,0 50,0 25,0 1,40 18,0 16,00 22,0 450 22,0 1,40 16,0
6,20 27,0 48,0 270 1,40 19,0 16,20 230 440 23,0 1,60 14,0
6,40 21,0 42,0 21,0 1,40 15,0 16,40 24,0 48,0 24,0 1,47 16,0
6,60 17,0 38,0 17,0 0,93 18,0 16,60 30,0 520 30,0 1,53 20,0
6,80 19,0 33,0 19,0 0,93 20,0 16,80 26,0 49,0 26,0 1,47 18,0
7,00 16,0 30,0 16,0 1,07 15,0 17,00 26,0 480 26,0 1,20 22,0
7,20 15,0 31,0 15,0 0,93 16,0 17,20 13,0 31,0 13,0 0,80 16,0
7,40 18,0 32,0 18,0 0,87 21,0 17,40 9,0 21,0 9,0 0,53 17,0
7,60 15,0 28,0 15,0 0293 16,0 - 17,60 12,0 20,0 12,0 0,47 26,0
7,80 16,0 30,0 16,0 1,07 15,0 17,80 13,0 20,0 13,0 0,73 18,0
8,00 16,0 32,0 16,0 1,13 14,0 18,00 12,0 230 12,0 0,60 20,0
8,20 19,0 36,0 19,0 1,27 15,0 18,20 14,0 230 14,0 0,93 15,0
8,40 18,0 37,0 18,0 1,27 14,0 18,40 20,0 340 20,0 0,87 23,0
8,60 20,0 39,0 20,0 1,40 14,0 18,60 14,0 27,0 14,0 0,87 16,0
8,80 21,0 420 21,0 1,40 15,0 18,80 18,0 31,0 18,0 1,07 17,0
9,00 21,0 420 21,0 1,53 14,0 19,00 18,0 340 18,0 113 16,0
9,20 21,0 44,0 21,0 1,67 13,0 19,20 17,0 34,0 17,0 1,13 15,0
9,40 27,0 52,0 27,0 1,53 18,0 19,40 15,0 32,0 15,0 113 13,0
9,60 29,0 52,0 29,0 1,67 17,0 19,60 16,0 33,0 16,0 113 14,0
9,80 26,0 51,0 26,0 1,60 16,0 19,80 15,0 32,0 15,0 1,13 13,0
10,00 26,0 50,0 26,0 127 21,0 20,00 15,0 32,0 150  ---- -

- PENETROMETRO STATICO tipo da 20t - (con anello allargatore) -

- COSTANTE DI TRASFORMAZIONE Ct= 10 - Velocita Avanzamento punta 2 cm/s
- punta meccanica tipo Begemann & = 35.7 mm (area punta 10 cm? - apertura 60°)

- manicotto laterale (superficie 150 cm?)
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{IECO TERRE

yoratorio Geotecnico

Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-04
PROVA PENETROMETRICA STATICA CPT 33
DIAGRAMMA DI RESISTENZA B —

- committente . UNIECO -data: 15/11/2004
-lavoro NUOVA TANGENZIALE NORD - quota inizio : Piano Campagna
-localita NOVELLARA -prof. falda: 2,15 m da quota inizio
-scalavert: 1: 100
Rp (kg/cm?® RL cm?
. (Og ‘P 30 40 50 60 7p 80 80 100 110 120 130 140 150 O, (kgl2,3) 1 60 qo
m - - m
: 1,0
2,0 Ealdal:2115 i 20
3 . 3.0
4.0 : 4.0
0 7] . 50
0 - 60
. 7.0
- 8,0
9,0 1 r 90
0 : 10,0
11 . 11,0
12,0 . 12,0
: 13.0
: = 5 E
40 1 C 140
. 150
: 16,0
- 17,0
18,0 : 18,0
19,0 - 19,0
20,0 . . s 200

0 10 20 30 40 S0 60 70 80 90 100 110 120 130 140 150 00 2,0 4,0 6,0
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NIECO TERRE

boratorio Geotecnico

Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-04
PROVA PENETROMETRICA STATICA CPT 33
VALUTAZIONI LITOLOGICHE .

2.010496-113
- committente :  UNIECO - data: 15/11/2004
- lavoro NUOVA TANGENZIALE NORD - quotainizio : Piano Campagna
- localita NOVELLARA - prof. falda: 2,15 m da quota inizio
- note : - scalavert.: 1: 100
Rp/RL (Litologia Begemann 1965 A.G.l. 1877) Rp -RL/Rp (Litologia Schmertmann 1978)
Torbe ed Limied Limisabb. Sabblee AAAAAAASSSSS
Argille organiche Argille Sabbie lim. Sabbie e Ghiaie Ott mcc SAsmd¢cC
m 0,0 15 3 0 1 2 00 t e L 0,0
Tl s
Wiz Weo Wize L4
~<\ it e e ~
1,0 Er i R 151 05 ) 1,0
Wlte Wie Wize b
e sEs) s ;
2,0 lzdzdn] 2,0]e 2,0
\>. Wt ite WEze ° i
c< &&dﬁuﬁ ° *
3,0 ;e ———| 3.0 ol 3,0
< Vol .
Wiz Wee Wiz ° .
4,0 N 40 . 4,0
% — s
[ °
50 =——| 50 . 5,0
1% :
L]
6,0 6,0 . 6,0
L
o [T W
7,0 > et 7.0 ‘le 70
> 'l
L ]
8,0 e edede] 80le * 8,0
Wi W e ]
Wiz s Wize °
Wizs Was Wit °
9,0 ; fededel 90 . 9.0
| PRI O =
——— °
E —_— ' :
—_— L ]
11,0 =— 11,0 . 11,0
5. — i
°
12,0 b Ldedhl 420 . 12,0
E  ———— :
—__' L ]
13,0 =—| 130 . 13,0
,__.——h | L ]
o= | Wt s W ° S
14,0 ? 14,0 ol* 14,0
[ ]
L ]
—_— | °
15,0 P 15,0 . 15,0
1 H
[ 3
16,0 3 16,0 . 16,0
(\ [
L ]
: L]
17,0 \é 17,0 *le 17,0
%' * )
L ]
18,0 18,0 . 18,0
& L ]
? °
L ]
19,0 19,0 . 19,0
5| ]
L ]
20,0 200|% 20,0
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NIECO TERRE

boratorio Geotecnico

Fosdondo, 55 - 42015 Correggio (RE) Rifer. 10-04
TABELLA PARAMETRI GEOTECNICI R
-committente :  UNIECO -data: 15/11/2004
-lavoro NUOVA TANGENZIALE NORD - quotainizio : Piano Campagna
-localita NOVELLARA - prof. falda: 2,15 m da quota inizio
- hote : - pagina : 1
AHTTEE T T =) A BE
| AL a%n I50) N hlmbhidniad GlninthAsd cnln S “
Prof. Rp Rp/RI Natura Y pvo Cu CCR EusS0 Eu25 Mo Dr pis ©2s @3s e4s edm emy Amaxg ES0 E25 Mo
m kglem? () Litol. tm? kalem® kalem? ) kgfem? kglem?® % (@] ) ) ) 5 ) - kglem? kalom?
020 13 8 241 1,85 004 060 999 103 154 47 “ L o ow w B B = W
040 10 & 20 1,85 007 050 684 85 128 40 & S R T = R T
060 8 5 2 185 011 040 312 68 102 35 - S s @ = Em Zn 2 e =
0,80 10 9 i 1,85 0,15 050 288 85 128 40 - - - - - - - - - - -
100 16 12 2 185 039 070 329 118 177 52 = S e o wE B =, mE e &=
—30 15 17 24l 1,85 022 087 2438 113 170 50 L me d owm = B e S
140 18 15 24/ 1,85 026 075 237 128 191 56 o e s w50 pE A S T
160 21 15 4k 1,85 030 082 226 140 210 63 48 35 37 39 42 35 27 009 35 53 63
80 17 13 =2 185 033 072 166 123 184 54 AU T e T o %
200 17 13 2 185 037 072 145 123 184 54 S e ommom gk 2 G Ak mh g
—3520 15 15 2 095 039 067 123 113 170 50 FER = w Bl @ Fe GRS
240 19 19 24 089 041 078 140 132 198 58 O . = w S =
280 17 15 2w 087 043 072 121 123 184 54 5 = = s & = B = g5
280 12 13 2w 092 045 057 B85 106 159 45 & = o e 5 = B & 5 B
Jo0 13 16 2/ 093 047 080 87 110 165 47 e T £ = = &
—350 21 17 4K 083 048 082 122 140 210 36 3 38 41 32 27 007 53 637
340 21 14 4FF 093 050 082 116 140 210 63 3 3 35 38 41 32 27 0089 35 53 63
360 16 13 2 08 052 070 90 124 186 52 e B = I = 3 e e
380 22 16 4 093 054 085 110 144 216 66 35 35 38 41 32 28 0068 37 55 66
400 21 17 4fr 093 056 082 102 140 210 63 33 33 35 38 4 32 27 008 35 53 63
—34%0 27 18 4iF 085 058 095 116 161 242 81 0 34 2 39 4 33 28 0081 45 68 817
440 25 4 094 060 091 108 156 232 75 37 3 38 41 32 28 0073 42 63 75
460 25 16 45 094 082 091 102 155 232 715 28 3 38 4 32 28 D001 42 B3 75
480 22 17 4 093 083 08 90 150 226 66 37 3 35 38 40 21 28 0080 37 55 66
5,00 47 4 095 065 1,00 107 170 285 90 M 34 3 39 41 23 29 0082 50 75 90
—53%0 25 16 4ff 094 067 091 92 160 240 75 34 33 35 38 41 31 28 0066 42 83 757
540 28 16 Aff 086 059 097 95 166 249 84 37 33 3 38 41 32 28 0073 47 70 84
560 28 19 4// 09 071 097 92 169 254 B4 37 33 36 38 41 32 28 0072 47 70 84
580 28 17 4F 09 073 097 89 173 250 84 33 36 38 4 32 28 0071 47 70 84
600 25 18 4fF 094 075 091 80 180 270 75 31 3 35 38 41 31 28 0081 42 63 75
—&20 27 19 4iF 095 077 085 82 183 275 81 33 33 35 38 41 31 28 0065 68 81
640 21 15 4 093 079 082 67 201 301 63 54 31 34 37 40 30 27 0046 35 53 63
860 17 18 2 097 081 072 55 218 328 54 - - = = = = 5 B
680 19 20 2W 099 083 078 58 221 i 58 2 B = oA s LR = = o
700 16 15 2/ 09 084 070 49 234 30 52 R s s 2 = o =
—720 15 16 20 095 086 067 45 241 3B 50 = : B o= = = I
740 18 21 22 09 08 075 51 243 384 56 = e #= = o e = e e o =
760 15 16 24 095 080 067 43 252 378 50 e e R =
780 16 15 2 09 082 070 44 257 386 52 < & £ S e mm e % = omm =
800 16 14 20 09 094 070 43 263 394 52 = FERN e R . b s =
—F70 19 15 2l 099 09 078 48 266 400 58 S E m m= 8 e s = o =
840 18 14 20 098 098 075 45 273 410 56 SR B R - s = gh &
860 20 14 4f; 093 100 080 48 277 416 60 47 30 33 36 39 28 27 0032 33 50 60
880 21 15 4 093 102 082 48 282 423 63 48 31 33 36 39 28 27 0034 35 53 63
go0 21 14 4 093 104 082 47 288 432 63 48 30 33 38 39 28 27 0033 35 53 63
—gZ0 21 13 4 093 105 082 46 294 440 63 47 30 33 3§ 39 28 27 0033 35 53 63
940 27 18 4 095 107 085 54 292 438 81 25 33 34 37 40 29 28 0048 45 68 81
9,80 25 17 4l 098 4109 088 55 206 444 87 27 32 35 a7 40 20 29 0,052 48 73 &7
980 26 16 4F 095 111 083 50 307 460 78 3 31 34 37 40 20 28 0044 43 65 78
1000 26 21 4F 095 1,13 083 49 313 4 78 53 34 34 37 40 20 28 0043 43 65 78
3 25 18 4 094 115 081 47 320 479 75 51 31 34 37 40 26 28 0040 42 63 75
1040 19 22 099 117 078 38 330 494 58 i E e e & owm R =
10,60 20 096 119 100 51 327 491 0 26 32 34 37 40 29 29 005 50 75 90
10,80 22 30 093 121 085 4,0 337 S05 66 15 33 36 39 27 28 0,030 37 55 66
1100 22 24 093 123 085 40 343 514 66 15 30 33 36 39 27 28 0029 37 55 66
—120 15 19 095 124 067 29 335 3 50 2 = = - = = & = - =
1140 18 21 098 126 075 33 353 530 56 S fe e = mE e im = e =
1160 18 25 098 128 075 32 357 536 56 E O om W s s @ Z 2 s o=
1180 18 15 098 130 075 31 361 541 56 S R E s ms g YR = =
1200 21 16 093 132 082 35 372 559 63 12 30 33 3§ 39 27 27 0023 35 53 63
—1220 33 A7 097 134 110 49 371 557 99 27 32 34 37 a0 29 29 0051 55 83 997
240 30 17 095 136 100 43 380 570 90 3 31 34 37 40 29 29 0044 50 75 90
1260 34 20 098 138 113 49 382 573 102 37 32 34 37 40 2 29 0052 57 8 102
280 31 18 4 097 140 103 43 391 586 3 24 31 24 37 40 29 29 0045 52 78 93
500 26 21 4 09 142 093 37 400 600 17 30 33 3 23 28 28 0033 43 65 78 __
—390 34 22 4K 098 144 113 47 400 600 102 26 32 34 37 40 29 29 0030 57 85 102
1340 24 8 4F 094 146 089 34 409 614 34 30 33 3% 39 27 28 0027 40 60 72
1360 70 20 44 103 148 233 114 397 595 210 50 35 37 40 42 33 32 0405 117 175 210
380 63 30 4fF 102 150 210 96 361 541 189 6 34 37 42 32 32 0095 105 158 189
4400 23 25 4r; 094 152 087 31 419 629 69 11 30 33 36 39 26 28 0023 38 58 69
430 24 24 4 094 1,54 089 32 426 639 72 i2 30 33 3B 39 27 28 0025 40 60 727
1440 24 20 4 094 15 083 31 430 644 72 42 30 33 26 39 27 28 0024 40 60 72
1480 28 10 4 095 457 093 32 439 658 78 45 30 33 28 39 27 28 0028 43 65 78
14,80 20 4 097 159 110 40 435 668 99 23 31 34 37 4 28 29 0043 55 83 99
1500 20 17 AfF 09 181 088 34 453 679 &7 i 30 33 3 39 27 20 0034 48 73 87_
—520 25 16 4K 094 163 091 30 47 60 75 42 30 33 36 39 27 28 0024 42 75
1540 24 48 4/F 094 165 089 29 446 668 72 47 30 33 3 39 26 28 002 40 60 72
1580 26 17 AFF 095 167 093 30 457 685 78 43 30 33 36 39 27 28 0026 43 65 78
1580 24 16 44 094 189 089 28 451 671 72 0 29 32 3 39 26 28 0021 40 60 72
1500 22 16 4 093 171 085 26 442 663 66 7 20 32 3 39 26 28 0015 37 55 86
—T570 23 14 4fF 094 172 087 27 450 676 8 29 32 35 33 26 28 0017 38 58 69
1640 24 16 4/ 094 174 089 27 458 688 12 9 20 32 35 39 26 28 0019 40 60 72
1660 30 20 4 09 176 100 31 486 729 90 47 30 33 3% 39 27 29 0032 50 75 90
1680 26 18 44 095 178 093 28 474 711 78 12 30 33 326 39 26 28 0023 43 65 78
1700 26 22 4 095 180 083 27 476 714 T8 i1 30 33 3 39 26 28 0023 43 65 78
) 13 16 24 0,93 .82 0860 16 351 526 47 - - - .- - - - -- - - -
17,40 o 17 2m 08 184 045 11 260 403 38 A . e a w E EC R S
760 12 26 2 092 185 057 14 335 502 45 = i o= e =
1780 13 18 2 093 187 060 15 352 528 47 - e e = e w = L & B =
1800 12 20 2 092 189 057 14 335 503 45 - e e == e = = ow = =
3 14 15 24 o094 191 064 16 3/9 553 48 S et s o = e
1840 20 23 4F 093 193 080 21 444 666 60 1 28 31 35 38 25 27 0002 33 50 60
1860 14 16 20 094 195 084 18 370 5 43 £ 2 EH B o wm R = = & o= &
1880 18 17 20 0898 197 075 19 425 837 56 o e = = . = = PR B
1900 18 16 2 098 199 075 19 426 638 56 e = w wm =
: 17 15 2w 097 201 072 18 414 1 54 = = S = W e o
1940 15 13 2 095 203 087 18 387 581 50 S - T = = e =
)80 16 14 20 09 204 070 18 402 803 52 = o= s B B = = o w
1980 15 13 20 085 2006 067 15 388 582 50 = = = @ e -
2000 156 - 2 085 208 067 15 389 583 50 o m = ow we B 5 o= o
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STUDIO GEOLOGICO CENTROGEO - Piazza S.Quirino, 6 - 42015 Correggio (RE) - Tel. 0522/641001 fax. 632162

FPROVA PENETROMETR.STATICA Lot bl R |
TABELILE VALORI RESISTENZA RZ~GP-89

ENETROMETRO STATICO tipo GOUDA da 15t (con amello allargatore) - avanz. 2 cn/s - COSTANTE TRASFORMAZIONE Ct = 10.00

Junta meccanica tipo Begemann ¢ 35.7mm (area punta 10co® - apertura 60°) - mamicotto laterale (superficie 150 ca?)
‘ommjtteate : Amm. Comunale di Novellara quota inizio : p.c.
‘ocalitd  : Novellara (RE) prof. falda = -2.00 a da quota inizio

data : 31/07/2000

Letture di campagna Rp RL  Rp/RL Rt Letture di campagna Rp RL  Rp/RL Rt
rof .(a) punta later.totale  kg/cw® kg/ca® - ke prof.(g) punta later.totale  kg/ce? kg/em® - kg
0,20 - - = - 0.13 - - 1.80 20.0 35.0 N 20 1.13 18 -
0.40 16.0 18.0 = 16 0.53 30 - 8.00 19.0 36.0 e 19 0.93 20 -

-0.60 13.0 21.0 - - 13 06T 2 - 8.20 18.0 132.0 - 18 0.87 u -
0.80 16.0 26.0 -7 16 1.00 16 - 8.40 17.0 30.0 - 17 0.80 21 -
100 17.0-32.0 - 17 100 17 - 8.60  18.0 30.0 - 18 0.80 23 -
1.20 18.0 -.33.0 - 18 1.07 17 - 8.80 21,0 33.0 - 21 1.20 18 -
1.40 14.0 30.0 - 14 0.53 26 = 5.00 22.0 40.0 = 22 1.07 21 -
1.60 12.0 =20.0 = 12 0.60 20 = 9.20 25.0 41,0 - 25 1.07 23 -
1.80  11.0 20.0 - 11 0.87T 13 - 3.40  26.0 42,0 - %  1.00 26 -
2.00 . 11.0 24.0 - 1 0.60 18 - 9.60  25.0 40.0 - 50121 2 -
2.0 14,0 23.0 - 14 0.67T 21 - 9.80  27.0 46.0 - 1M 141 18 -
2.40 16.0 26.0 - 16 0.73 22 - 10.00 27.0 49,0 = 217 1.73 16 -
2.60 20,0 31.0 = 20 0.93 21 - 10.20 28.0 34.0 = 28 1.13 N -
.80 19.0 33.0 - 19 0,93 20 - 10.40  28.0 48.0 - 28 1,20 23 -
3.00 16.0 30.0 = 16 0.67 24 & 10.60 20.0 38.0 - 20 1.00 20 -
3.20 12.0 22.0 = 12 0.67 18 = 10.80 17.0 32.0 & 17 1.27 13 -
3.40 10.0 20.0 e 10 0.47 21 % 11.00 25.0 4.0 £ 25 1.33 19 -
3.60 15.0 22.0 - 15 0.47 32 = 11.20 24,0 44,0 & 4 1.47 6 -
3.80 16,0 23.0 - 16 0.93 17 - 11.40 25.0 47.0 = 13 1.47 17 -
4,00 21.0 35.0 = 21 1.13 19 - 11.60 21.0 43.0 - 1 1.07 20 -
4,20 23.0 40.0 - 23 1.07 22 = 11.80 23.0 19.0 - 13 0.87 27 -
4,40 25.0 41.0 - 25 1.07 23 - 12.00 28.0 41.0 - 28 0.87 32 -
4,60 26.0 42.0 - 26 1.13 23 - 12.20 26.0 19.0 = 26 0.87 30 -
4,80 23.0 40.0 = 23 1.20 19 - 12.40 25.0 38.0 = 5 0.81 29 -
5.00 20.0 38.0 - 20 1.13 18 - 12.60 27.0 40.0 = 27 0,93 29 -
5.20 26.0 43.0 - 26 1.27 21 - 12.80 32.0 46.0 - 32 1.73 18 -
3.40 13.0 42.0 = 23 1.20 19 o 13.00 38.0 64.0 = 38 1.61 23 -
5.60 19.0 37.0 - 19 1.07 18 = 13.20 33.0 58.0 - Kk} 1.40 24 -
5.80 16.0 32.0 = 16 1.20 13 = 13.40 29.0 30.0 = 29 1.20 24 -
6.00 19.0 37.0 - 19 1.40 14 - 13.60 28.0 460 - - - 1.07 26 -
6.20 26.0 47.0 = 26 1.27 21 - 13.80 27.0 43.0 = 2 1.67 16 -
6.40 24,0 43.0 - 24 1.07 22 = 14.00 23.0 48.0 - 23 1.60 14 B
6.60 26.0 42.0 - 26 1.20 22 - 14.20 34.0 58.0 = k1) 2.13 16 -
6.80 28.0 46.0 - 28 L4020 - 1440 37.0 69.0 - .40 15 -
7.00  25.0 46.0 - 25 1L A - 14.60  42.0 78.0 - 2 2,07 2 -
1.20 23.0 41.0 & 23 1.13 20 = 14.80 4.0 75.0 -~ 44 2.13 21 -
1.40 21,0 38.0 - 21 113 19 - 13.00  40.0 72.0 - 40 - - -
T.60 18,0 35.0 - 18 1.00 18 -
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STUDIO GEOLOGICO PROVA PENETROMETRICA |COMMITTENTE:
CENTROGEO C.P.T.N" 1 AMM. COM. NOVELLARA
Comeqgio (RE) Piozza S. Quirino n* 6
OPERATORE: ATTREZZO:; CANTIERE NOVELLARA (RE)
DR. MARASTONI - MAZZETTI |Pen. statico TM16 0
QUQOTA: piano campagna Profondita falda: Chiuso a-1,5 m pc [DATA: 31/07/2000
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STUDIO GEOLOGICO CENTROGEQ - Piazza 8.Quirino, 6 - 42015 Correggio (RE) - Tel. 0522/641001 fax. 632162

TROVA PENETROMETR.

VAL UTAZIONI

1

CrP'T

RZ-GP-89

STATICA

LITOILOGICHE

ENETROMETRO STATICO tipo GOUDA da 15 t

31/07/2000

guota inizio

data :

. Anm. Comunale di Novellara

' Novellara (RE)

opmittente
aralitd

P p.C,

prof, falda = -2.00 m da quota inizio
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STUDIO GEOLOGIbO CENTROGEQO - Piazza S.Quirino, 6 - 42015 Correggio (RE) - Tel. 0522/641001 fax. 632162

1
;C’ROVA PENETROMETR . STATICA P 2
TABEILILE VALORI RESISTENZA RZ-GP-89

‘_EENETROMETRO STATICO tipo GOUDA da 15t (con anello allargatore) - avanz. 2 cn/s - COSTANTE TRASFORMAZIONE Ct = 10.00

‘{%nta meccanica tipo Begemann ¢ 35.7mm (area punta 10co’ - apertura 60°) - manicotto laterale (superficie 150 ca?)
_Committente : Amm., Comunale di Novellara quota inizio ! p.c.
ocalitd  : Novellara (RE) prof. falda = 2.00 m da quota inizio
- data : 31/07/2000
iy Letture di campagna Rp RL  Rp/RL Rt Letture di campagna Rp RL  Rp/RL Rt
JJrof.(m) punta later.totale  kg/eo® kg/en® - kg prof.(m) punta later.totale  kgfcm® kg/em® - kg
e i ) - - - - 1.80 8 z 3.0 25,0 45.0 - 5 1.20 21 &
Jo.m 36.0 63.0 - % 0293 12 - 5.40 21,0 390 - M L1y -
=4 0,60 34,0 T78.0 = i 2.87 12 - .60 23.0 40.0 = 13 113 20 -
0.80 37.0 80.0 - I 147 13 - 3.80 27,0 44.0 - 7 1.20 23 -
— 1.00 47.0 B84.0 = 47 3.07 15 - 6.00 26.0 44.0 = 26 1.27 21 =
‘-;!1.20 36,0 82.0 " 6 2.53 14 - 6.20 23,0 42,0 = 23 153 13 -
= 1.40 26,0 64.0 # 16 2.20 12 ] 6.40  22.0 45.0 = 22 1.33 14 -
o 1.60 19.0 52.0 i 19 1,67 11 c 6.60 22,0 45,0 - 12 0.93 24 -
11.80 19.0 44,0 = 19 1.53 12 = 6.80 28,0 42,0 - 28 121 22 -
42.00 20,0 4.0 = 2 1.33 16 = 7.00 20,0 40,0 - 21 {21 i1 -
.20 2.0 42.0 - 22 0.93 24 = 1.20 21.0 40,0 - 21 0.93 23 -
— 2.40  25.0 39.0 = 25 0.67 38 - 7.40 26,0 40.0 = 26 L1333 -
§2.60 23,0 33.0 & 23 0.60 38 - 7.60 22,0 39.0 = 22 107 U =
222,80 15.0 24.0 - 15 040 38 - 7.80 24,0 40.0 - 4 1,33 18 -
3,00 20,0 26.0 - 20 0,67 30 = 8.00 24,0 44.0 - 4 120 20 -
730 20,0 30.0 = 20 0.93 21 - 8.20 24.0 42.0 = 24 1.00 24 -
}3.40 21.0 35.0 - 21 1.20 18 = 8.40 31.0 46.0 = 3 1.20 26 -
T3.60 240 42,0 C 240,93 26 = 8.60 23.0 41,0 = 23 1.07 12 ~
— 3.80 240 38.0 a 24 107 22 = 8.80 16,0 32.0 - 16 0,67 X -
54.00 22,0 38.0 = 21 1,20 18 = 9.00 15.0 25.0 & 13 0.67 13 -
22420 22.0 40.0 - 22 107 2 = 9.20 14.0 24.0 § 14 0,53 16 =
4,40 24.0 40,0 E 24 1.07 22 - 9.40 20.0 28.0 u 20 0.47 43 -
14.60 27.0 43.0 2 27 1.00 27 - 9.60 15.0 22.0 = 13 0.53 28 ®
ELBU 27.0 42.0 = 27 1.40 19 = 9,80 14,0 22.0 = 14 = - -
= 5.00 24,0 45.0 - H 1.3 18 -
|
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STUDIO GEOLOGICO PROVA PENETROMETRICA |COMMITTENTE:
CENTROGEO C.P.T. N® 2 AMM. COM. NOVELLARA
Correqaio (RE) Piazza S. Quirino n* 6
OPERATORE: ATTREZZO: CANTIERE NOVELLARA (RE)
DR. MARASTONI - MAZZETTI |Pen. statico TM16 0
QUOTA: piano campagna Profondita falda: Chiuso a-1,5m pc |DATA: 31/07/2000
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AT 22
RZ-GP-89

p.C.

31/07/2000

quota inizio :
prof. falda = 2.00 m da quota inizio

scala profonditd =

data :

LITOLOGICHE

: Ann. Comunale di Novellara

: Novellara (RE)

STUDIO GEOLOGICO CENTROGEQ - Piazza 8.Quirino, 6 - 42015 Correggio (RE) - Tel. 0522/641001 fax. 632162

PENETROMETRO STATICO tipo GOUDA da 15 t

VALUTAZIONI

Localita

daPROVA PENETROMETR.STATICA
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STUDIO GEOLOGICO CENTROGEO - Piazza S.Quirino, 6 - 42015 Correggio (RE) - Tel. 0522/641001 fax. 632162

'PROV_A_ PENETROMETR.STATICA e 3
KTABELLE VAILORTI RESISTENIZA RZ-GP-89
§PEHETROHETRO STATICO tipo GOUDA da 15t ({con anello allargatore) - avanz. 2 cm/s - COSTANTE TRASFORMAZIONE Ct = 10,00
.+ punta meccanica tipo Begemann § 35.7ma (area punta 10ce® - apertura 60') - manicotto laterale (superficie 150 cn?)
. Committente : Amm. Comunale di Novellara quota inizio : p.c.
% Localitd  : Novellara (RE) ; prof. falda = 2.00 m da quota inizio
- data : 31/07/2000
- Letture di campagna Rp RL  Rp/RL Rt Letture di campagna Rp RL  Rp/RL Rt
{prof.(n) punta later.totale  kg/cw’ kgfen® - kg prof.(m) punta later.totale  kg/ca® kg/em® - ke
O L I = e =riiE BN S NS EE s P e N sl e e 1R
. 020 - - = = 0.47 - - 5.20 20.0 30.0 - 20 0,60 33 #
¢ 0,40 23.0 30.0 = 23 0.73 K} | - 5.40  20.0 29.0 - 20 0.67 30 -
. 0,60 17.0 28.0 = 17 0.93 18 = 3.60 20,0 30.0 £ 20 0.67 30 -
0.80 14.0 28.0 = 14 1.20 12 = 5.80 17.0 27.0 = 17 0.93 18 -
i~ 1,00 14.0 32.0 = 14 0.73 19 - 6.00 28.0 42.0 - 28 0,93 30 =
: 1.20 12.0 23.0 = 12 0.53 22 - 6.20 29.0 43.0 ] 29 1.33 22 -
P40 12.0 20.0 = 12 0.53 22 o 6.40 21.0 41.0 2] 21 1.00 21 -
1,60 15.0 23.0 = 15 0.67 23 - 6.60 23.0 38.0 = 23 0.87 21 -
— 1.80 16.0 26.0 - 16 0.80 20 B 6.80 19.0 32.0 = 19 1,07 18 ~
£ gl 2.00 16,0 28.0 = 16 0.73 22 - 7.00 18.0 34.0 C 18 1,07 17 - -
2,20 21.0 32.0 = 21 0.67 32 - 7.20  20.0 36.0 = 20 0.87 23 -
o L4l 6.0 36.0 - 26 0.33 18 - 7.40 20.0 33.0 = 20 0.80 25 -
o 1.60 11,0 16.0 - i1 0.27 41 - 7.60 17.0 29.0 - 17 0,67 26 -
oo 2,80 15.0 19.0 - 15 0.40 38 = 7.80 17.0 27,0 = 17 0.93 18 -
3.00 14.0 20,0 S 14 0.27 52 - 8.00 23.0 37.0 = 23 1.00 23 -
e 320 15.0 19.0 " 15 0.20 73 - 8.20 23.0 38.0 = 13 0,93 25 =
o340 17.0 20.0 = 17 0.20 85 - 8.40 22,0 36.0 - 22 0.93 24 -
3,60 17.0 20.0 = 17 0.40 43 -] §.60 20.0 34.0 = 20 0.87 23 -
i 3.80 19.0 25.0 e 19 0.60 12 - 8.80 18.0 31.0 = 18 1.00 18 =
F A0 210 300 - 20 053 39 - 9.00 21.0 360 - 2093 B -
oo 4,20 18.0 26.0 = i8 0.33 K[| - 9.20 20.0 34,0 - 20 0.73 27 -
tl 4,40 20.0 28.0 = 20 0.67 30 - 9.40 23.0 34.0 & 23 0.80 29 -
~ §.60 15.0 25.0 = 15 0.47 32 - 9.60  20.0 32.0 = 20 0,80 23 -
-8 480 12.0 19.0 - 12 0.47 26 = 9.80 20.0 32.0 - 20 0.80 23 -
wd o500 2.0 28.0 - 2 067 RN - 10.00 22,0 340 - 2 - - -
-
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CENTROGEO C.P.T. N° 3 AMM. COM. NOVELLARA
Comeqaio (RE) Piozza S. Quirino n° 6 _
OPERATORE: ATTREZZO: CANTIERE NOVELLARA (RE)
DR. MARASTONI - MAZZETTI |Pen. statico TM16 0
QUOTA: piano campagna Profondita falda: Chiusoa-1,5mpc __ |[DATA:  31/07/2000
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P 3

RI-GP-89

LITOLOGICHE

PROVA PENETROMETR. STATICA

VALUTAZIONI

A

—H

: 31/07/2000
quota inizio

prof, falda

data

[PENETROMETRO STATICO tipo GOUDA da 15 t

: Ape. Comunale di Novellara

: Novellara (RE)

¢ Puks

«comnittente

2,00 m da quota inizio

Localitd
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|
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STUDIO GEOLOGICO CENTROGEO - Piazza S.Quirino, 6 - 42015 Correggio (RE) - Tel. 0522/641001 fax. 632162

.

PROVA PENETROMETR.STATTICA P 4
| " TABELLE VALORI REST STENZA RI-GP-89

“IENETROUETRO STATICO tipo GGIDA da 15t (con anello allargatore) - avanz, 2 cu/s - COSTANTE TRASRORNAZIONE ct = 10,0

. —punta Beccanica tipo Begemann ¢ 35.7;m (area punta 10ca’ - apertura 60°) - manicotto laterale (superficie 150 cn?)
Committente : Ame. Comunale di Kovellara quota inizio : p.c.
mocaliti  : Novellara (RE) prof. falda = 2.00 m da quota inizip
- data : 31/07/2000
S - Letture di campagna Rp RL  Rp/RL Rt Letture di campagna Rp RL Rp/RL Rt
¢ rof.(a) punta later.totale  kg/ca? kg/em* - kg prof. (n) punta later.totale  kg/ca’ kg/en? - b
T s toob e oo
S 0.0 - - - - 0.9 - . 5.200 19.0 28.0 - 19 081 22 -
SO0 31.0 45,0 + 140 n = C5 40 21,0 34,0 = 21 0,20 105 =
0.60  36.0 §7.0 o 36 1.80 20 = .60 31.0 34.0 5 k) 1.00 3 -
0.80  29.0 56.0 = 29 1.60 18 - 5,80 22.0 37,0 % 22 1,13 19 -
£.00 12,0 36.0 c 12 0.87 14 - 6.00  26.0 43.0 E 26 1.27 21 -
1,20 10.0 23.0 = 10 087 12 - 6.20 23,0 42,0 = 1 L2 18 -
1.40  12.0 25.0 = 12 0.67 18 - 6.40  21.0 40.0 N 21 1,20 18 -
1.60 11,0 21.0 = I 0.60 18 - 6.60  28.0 46.0 = 28 1,20 23 -
C= 180 13.0 22.0 = 13 0.47 28 = 6.80  29.0 47.0 - 29 1.47 20 -
¢ 2000 12,0 19,0 = 120353 -1 - 7.00 24,0 46.0 = 24 1.40 17 -
000 0 1500 - T 040 18 - .20 23.0 4.0 - 23 13 11 -
—;_2.40 8.0 14.0 = 8§ 0.40 20 = 7.40  22.0 42.0 = 22 1.27 17 -
2.60 10,0 16.0 = 10 0.60 17 - 1.60  17.0 36.0 - 1T 10T 16 -
~2.80 17,0 26.0 = 17 0,93 18 # 7.80  17.0 33.0 = 7 1,071 16 -
% 3.00 0 23,0 37.0 = 3 0,67 35 ~ 8.00 21,0 37.0 # 21 1.07 20 -
w320 26,0 36.0 " 26 0.67 39 = 8.20 22,0 38.0 % 22 1.00 22 . -
3.40 16,0 26.0 - 16 073 2 - §.40  23.0 38.0 i 23 113 20 -
~3.60 13.0 24,0 o 13 0.73 {8 = 8.60 19.0 36.0 - 19 1.13 17 -
3.80 140 25,0 - 4 060 23 = 8.80  19.0 36.0 & 19 1.20 16 -
—=4.00  18.0 27.0 & 18 0.80 23 - 9.00 20.0 38.0 = 20 1.13 18 -
420 22,0 34,0 - 2 0.87 25 = 9.20 24,0 41,0 = 4 L1y A -
g 440 19.0 32.0 = 19 087 20 - 9.40  23.0 40.0 = 23 1.13 20 -
= =460 11,0 24.0 = I 0.617 171 - 9.60  23.0 40.0 = 23 L2T. 18 -
- 4,80 19,0 29,0 e 19 0.60 32 = 9.80  24.0 43,0 - Mo 12T 19 B
=~5.00 210 30.0 = 21 0.60 35 - 10.00  26.0 45.0 = 26 = - -
% ==}
l

T

i
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STUDIO GEOLOGICO

PROVA PENETROMETRICA

COMMITTENTE:

CENTROGEO C.P.T.N° 4 AMM. COM. NOVELLARA
Coreqqio (RE) Piozzo S. Quirino n* 6
OPERATORE; ATTREZZO: CANTIERE NOVELLARA (RE)
DR. MARASTONI - MAZZETTI! |Pen. statico TM16 0
QUOTA: piano campagna Profondita falda: Chiusoa-1,5mpc |DATA: 31/07/2000
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1 Premessa

La presente relazione ha lo scopo di integrare, dal punto di vista simico, quanto gia inserito nella
precedente relazione geologica € geotecnica presentata dallo scrivente nel novembre 2004.

All’epoca si era indicata la classe sismica d’appartenenza dei comuni di Novellara e Campagnola
secondo le normative nazionali e regionali vigenti e secondo quelle allora proposte ma non
ancora recepite [1, 2 e 3].

In particolare si evidenziava che I’area studiata, posta al fianco della dorsale ferrarese in una
zona caratterizzata da faglie inverse, ha fatto registrare nel periodo 1000-1975 eventi sismici
d’intensita media secondo la scala M.C.S. (Catalogo dei terremoti della Regione Emilia
Romagna) e che, secondo i decreti in vigore fino al 2004, i comuni di Novellara e Campagnola
rienfravano fra quelli di 4° categoria. Si faceva presente perd che nelle piu attuali proposte di
normative sismiche, sia a livello nazionale che regionale non ancora entrate in vigore all’epoca,
entrambi 1 comuni erano stati inseriti tra quelli sismici di classe 3 [1, 2 e 3.

A partire dal 23 ottobre 2005 sono diventate operative le “Norme tecniche per le costruzioni” [4]
ed ha trovato attuazione la classificazione sismica dei Comuni come indicato dall’Ordinanza del
Presidente del Consiglio dei Ministri n. 3274/03. Con la Delibera Regionale 1677/05 la Regione
Emilia Romagna ha fornito le prime indicazioni applicative in merito [5].

Facendo riferimento a quanto previsto da tali normative, questa relazione risponde alla necessita
di definire la sismicitd dei comuni interessati dalla realizzazione della tangenziale di Novellara
(fig. 1) e di determinare la categoria di suolo di fondazione.
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2 Classificazione sismica e categoria di suolo di fondazione

Secondo quanto indicato dall’attuale classificazione sismica i Comuni di Novellara e
Campagnola nentrano fra quelli di categoria 3.

Come previsto dalle “Norme tecniche per le costruzioni” (DM 14/9/2005), per poter definire
’azione sismica di progetto sarebbe necessario, mediante studi specifici di risposta sismica
locale, valutare 1’influenza della litologia e morfologia in loco sulle caratteristiche del moto del
suolo in superficie. In mancanza di tali studi locali & possibile ricorrere alla classificazione
sismica dei suoli basandosi:

- sulla stima dei valori della velocita media delle onde sismiche di taglio Vs
- oppure sul numero di colpi Nspt ottenuti in una prova penetrometrica dinamica
- oppure sulla coesione non drenata media c,,

La classificazione deve nfernirsi “ai terreni compresi tra il piano di posa delle fondazioni
dell’opera prevista ed un substrato rigido di riferimento (bedrock) oppure pud riferirsi ai terreni
presenti fino ad una profondita commisurata all’estensione ed all’importanza dell’opera” [4].

Nel caso specifico del tracciato della tangenziale di Novellara si & definito il suolo di fondazione
facendo riferimento alla coesione non drenata ricavata grazie all’esecuzione di prove
penetrometriche statiche (CPT) [6 e 7].

Si ricorda infatti che, per la caratterizzazione geotecnica dei terreni interessati dal progetto in
esame, sono state eseguite nel 2002, 31 prove penetrometriche statiche (CPT) con penetrometri
tipo GOUDA da 30 t e 15 t con anello allargatore e punta meccanica tipo Begemann. A queste
prove sono state aggiunte nel novembre 2004 altre 2 CPT per poter fornire dati puntuali anche in
corrispondenza di un’area non indagata nella prima campagna geognostica ma divenuta nevralgica
per le soluzioni progettuali previste successivamente (ponte sul canale Cartoccio).

L’ubicazione delle prove effettuate & riportata nell’allegato 1.

La maggior parte delle prove sono state eseguite fino ad una profondita dai 6 ai 15 m dal p.c., ad
esclusione delle prove n.ri 14, 15, e 17 spinte fino a 35 m dal p.c. e delle prove n. 32 e 33 spinte
fino a 20 m dal p.c.

Secondo quanto rilevato grazie alla campagna geognostica in corrispondenza del tracciato
affiorano prevalentemente def terreni argillosi ¢ limo-argillosi che, solo nei pressi del centro
abitato di Novellara, diventano pil limosi (paleoalveo). Dal punto di vista idrogeologico &
possibile individuare, nei primi 10 m di sottosuolo, un “acquifero superficiale” costituito da
alternanze lentiformi di materiali fini quali argille, talvolta organiche, e limi argillosi, talvolta
sabbiosi, frutto delle deposizioni dei fiumi appenninici. Si tratta percid di complessi
essenzialmente impermeabili, costituiti da sequenze argilloso-limose con intercalazioni limo-
sabbiose dalla permeabilita e dagli spessori variabili. In questa prima fase d’indagini & possibile
indicare come valore medio rilevato della falda circa —2.0 m dal p.c.



Dal punto di vista stratigrafico considerando il tracciato proposto da est verso ovest & possibile
schematizzare la situazione nel seguente modo:

- dalla prova 28 alla prova 26: prevalenza nei primi 10 m di terreni argillosi con talvolta
intercalazioni di argille pit organiche; nella prova n, 27 compare una lente sabbiosa di
circa 1,5 m di spessore a circa 9 m di profondita; nella prova 26 compaiono delle lenti
limose

- dalla prova 25 alla prova 21: prevalenza nei primi 6 m di profondita di terreni da argillosi
molfo limosi a Jimoso-sabbiosi; al di sotto si pud ipotizzare, visto le stratigrafie limitrofe,
la presenza di terreni argillosi con intercalazioni organiche

- dalla prova 20 alla prova 16: per 1 primi 3 metri presenza di terreni argillosi con
numerose intercalazioni di terreni argillosi piu organici talvolta di discreto spessore (da
1.20 a 1.60 m rilevati nelle prove n. 30 e 19). Al di sotto dei primi 3 m prevalenza di
argille con sottili intercalazioni organiche

- dalla prova 10 alla prova 11: presenza quasi esclusiva di argille organiche talvolta
intercalate da sottili lenti argillose o limose (vedi prova n. 9) nei primi 3 m di profondita.
Al di sotto prevalenza di argille con intercalazioni argillose pili organiche talvolta anche di
discreto spessore (vedi prove n. 12 ed 11). Tra1 10,5 ¢ i 12 m di profondita sono presenti
limi sabbiosi e sabbie di discreto spessore al di sotto dei quali ricompaiono le argille

- dalla prova 30 alla prova 33: si nota in generale una diminuzione delle lenti argillose pi
organiche con un aumento di argille limose a parte la prova 33 dove ricompaiono un certo
numero di intercalazioni organiche. In particolare per la prove 17, 14, 32 e 33 vedi schema
dettagliato sottostante; dalla prova 13 alla prova 5: prevalenza di argille con intercalazioni
piu organiche e rare intercalazioni limose di modesto spessore.

Per poter definire in maniera pitt puntuale la categoria di suolo si riporta di seguito una descrizione
dettagliata della stratigrafia e della coesione non drenata delle prove penetrometriche piu
profonde.

CPT N. 33
Profondita DESCRIZONE LITOLOGICA Cy
(m dal p.c.) (kg/cm?)
0.0-1.0 Argille organiche 0.52
Argille da consistenti 2 molto consistenti con
1.0-2.0 intercalazioni di argille organiche 0.74
Argille da consistenti a molto consistenti con
2.0-3.0 intercalazioni di argille orpaniche 0.67
3.0-4.0 Argille molto consistenti 0.80
4,0-6.2 Argille molto consistenti 0.93
Argille molto consistenti con intercalazioni
6.2-8.4 di arpille organiche 0.73
Argille molto consistenti talvolta di natura
8.4-11.0 limo-sabbiosa 0.88
11.0-12.0 -Argille da consistenti a molto consistenti 0.75
12.0-13 .4 Argllle mc?lto consistenti con lenti di argille 1.03
limo-sabbiose
13.4-13.8 Arpille limo-sabbiose 2,22
13.8-17.0 Argille molto consistenti 0.92
17.0-18.2 Arpille consistenti talvolta organiche 0.57
13.2-20.0 Da argille consistenti ad argille organiche 0.71




CPT N. 32

Profondita DESCRIZONE LITOLOGICA Cu
(m dal p.c) (kg/em’)
0.0-2.0 Argilla organica 0.58
Argilla molto consistente con intercalazioni di
2.0-3.6 argilla orpanica 0.67
3.6-7.0 Argilla molto consistente 0.91
Argilla consistente con una lente di argilla
7.0-8.0 limo-sabbiosa 0.64
Argilla molto consistente con una lente di argilla
8.0-10.0 limo-sabbiosa 0.83
Alternanze di argille limo-sabbiose con argille
10.0-11.2 consistenti 0.70
Alfernanze di argille limo-sabbiose con argille
11.2-12.8 molto consistenti 1.09
Sabbia limo-argillosa molto addensata intormo a
2.R-
12.8-14.2 -14.0mdal p.c. /
Da argilla limo-sabbiosa ad argilla molto
14.2-174 consistente 0.95
Alternanza di argille da consistenti a mediamente
17.4-18.8 consistenti con lenti di natura organica 0.53
Alternanza di argille da molto consistenti a
18.8-20.0 consistenti 0.78
CPT N.6
Profondita DESCRIZONE LITOLOGICA Cu
(m dal p.c.) (kg/em?)
_ Argille anche molto consistenti seguite da argille
0.0-14 sabbioso-limose 0.69
1.4-3.0 Da argille organiche ad argille consistenti 0.53
Argille molto consistenti con locali lenti di argille
3.0-10.0 sabbioso € limose 0.85
CPT N. 14
Profondita DESCRIZONE LITOLOGICA Cy
(m dal p.c.) (kg/cm?)
Da argilla orpanica ad arpille consistenti a sabbie
0.0-1.6 Dn o 0.98
1.6-2.8 Argille organiche con lenti di argille consistenti | (.71
2.8-9.8 Argille molto consistenti 0.83
Argille molto consistenti con una lente di argilla
9.8-11.6 limo-sabbiosa 1.06
11.6-12.0 Argilla organica 0.62
12.0-14.0 Argille da molto consistenti a consistenti 0.83
Argilla consistente con intercalazioni di argille
) organiche ed argille limo-sabbiose. A ~19.0 m
14.0-20.0 presenza di un sottile strato di sabbia mediamente 0.65
addensata
20.0-22.8 Argille consistenti con lenti di argille organiche | (.57
22.8-25.4 Sabbia mediamente addensata /
Argille molto consistenti con rare intercalazioni
23.4-274 dj argille organiche 0.79
Da sabbia limo-argillosa a sabbia di media
274-284 consistenza /
28.4-31.8 Argilla da consistente a molto consistente 0.76
31.8-32.4 Sabbia /
32.4-35.0 Argilla molto consistente 0.96




CPT N.17

Profondita DESCRIZONE LITOLOGICA Cy
(m dal p.c.) (kg/cm?)
Argille molto consistenti sotto il primo metro di
0.0-2.0 argille organiche 0.78
2.0-3.4 Da argille cousistenti ad argille organiche 0.61
Argille molto consistenti con lenti di argille
3.4-9.0 orgeniche 0.78
9.0-11.0 Arpgille molto consistent 0.99
11.0-11.6 Argille organiche 0.60
Alternanze organiche passanti ad argille da
11.6-14.0 consistenti a molto consistenti 0.70
14.0-14.8 Argille organiche 0.54
14.8-21.0 Dopo 1 primi 40 cm di argille limo-sabbiose /
) i potente strato di sabbia mediamente addensata
21.0-22.8 Da.sabbxe e }mu a.d argille limo-sabbiose fino ad 0.73
argille consistenti
22.8.23.4 AInge organiche con una lente di argilla 0.54
consistente
23 4-24.8 ifi\III:tl?manze di argille sabbiose-limose con sabbie ¢ 0.77
24.8-26.0 Sabbie mediamente addensate /
26.0-28.2 Argille molto consistenti 0.88
28.2-29.0 Argille consistenti 0.65
Argille da molto consistenti a consistenti con una
29.0-35.0 lente di argilla limo-sabbiosa 0.79
CPT N.10
Profondita DESCRIZONE LITOLOGICA Cu
(m dal p.c.) (kg/cm?)
Alternanza di argille consistenti e molto
0.0-2.2 consistenti con argille organiche 0.65
_ Dopo argille organiche prevalenza di argille molto
22-10.2 consistenti con lenti di argille sabbiose e limose 0.77
10.2-13.2 Da a}'gllle‘sabbloso & limose a sabbie mediamente 0.83
consistentl
13.2-15.0 Da argille sabbioso limose ad argille consistenti | 0.56
’ CPT N. 20
Profondita DESCRIZONE LITOLOGICA Cy
(m dal p.c.) (kg/cm’)
0.0-1.2 Sotto il terreno vegetale argille consistenti 0.63
1.2-3.0 Argille organiche prevalenti 0.34
3.0-5.6 Argille da consistenti a molto consistenti 0.73
5.6-6.6 Argille consistenti 0.59
6.6-10.0 Argille molto consistenti 0.79
10.0-10.6 Lente di argille organiche 0.56
10.6-12.0 Argille sabbiose e limose 1.09




CPT N.24

Profondita DESCRIZONE LITOLOGICA Cy
(m dal p.c.) (kg/cm?)
0.0-1.2 Da argille consistenti ad argille limo-sabbiose 0.61
Alternanza di argille da consistenti a mediamente
1.2-5.6 consistenti con lenti di sabbie limo-argillose ed | (.51
argille limo-sabbiose
Alternanza di arpille da molto consistenti a
5.6-9.8 consistenti 0.76
0.8-11.4 Argille da consistenti a molto consistenti 0.79
Da argille molto consistenti ad argille
11.4-134 limo-sabbiose 0.99
13.4-15.0 Argille limo-sabbiose 0.80
CPT N.27
Profondita DESCRIZONE LITOLOGICA Cy
(mn dal p.c.) (kg/em®)
Argille molto consistenti con lente di argille
0.0-3.0 sabbiose ¢ limose intorno 2 —1.0 mp.c. 0.97
3.0-8.6 Prevalenza di argille molto consistenti 0.84
2.6-9.4 Lente di argille da consistenti ad organiche 0.59
9.4-10.8 Sabbie mediamente addensate 1.00
10.8-12.4 Da argille sabbiose e limose ad argille consistenti | 0,80
12.4-13.4 Da argilla organica ad argilla consistente 0.60
13.4-15.0 Da a.rgllle _sabblose e limose ad argille molto 0.86
consistenti
CPT N.28
Profondita DESCRIZONE LITOLOGICA ¢,
{m dal p.c.) (kg/cm®)
Alternanza tra argille consistent, argille organichg
0.0-3.2 ed a argille-sabbioso limose 0.61
3.2-10.2 Da argille consistenti ad argille molto consistenti | 0.79
10.2-11.2 Argille consistenti 0.60
l‘ 11.2-13.8 Da argille consistenti ad argilie sabbioso e limose | 0.86
| 13.8-15.0 Argille molto consistenti 1.28

Schematizzando i valori di coesione non drenata minimi, massimi e prevalenti per ogni prova
penetrometrica effettuata & possibile ricavare i seguenti valori:

CPT N. ¢y min | ¢, max Cu
(kg/cmz) (kg/cmz) prevalente
: (kg/em®)
33 0.52 222 0.80
32 0.53 1.09 0.80
6 0.53 0.85 0.80
14. = 0.57 1.06 0.75
17. 0.54 0.99 0.70
10 0.56 0.83 0.75
20 0.34 1.09 0.75
24 0.51 0.99 0.80
27 0.59 1.00 0.80
28 0.60 1.28 0.80




Tenuto conto dei dati su descritti, & possibile individuare una coesione non drenata prevalente
maggiore di 0.75 Kg/cm e cloé una c,>73.55 KPa.

Considerato quanto indicato dal -D.M. 14/09/2005 si pué percio indicare come categoria di
suolo di fondazione prevalente un suolo di tipo C e ciog¢ un “deposito di sabbie e ghiaie
mediamente addensate o di argille di media consistenza con spessori variabili da diverse decine
fino a centinaia di metri, caratterizzati da valori di 180<V30<360 (mv/s).

Nello specifico, tenuto conto dei valori puntuali della coesione non drenata prevalente si pud
ipotizzare una 180<V,3p<250 (m/s).

In corrispondenza del viadotto sulla ferrovia e sulla SP 42 in coincidenza, tra I’altro, delle prove
pitt profonde spinte fino a -35 m dal p.c, si & provveduto ad una verifica puntuale della Vi3
(riportata nell’allegato 1) utilizzando la formula indicata dal DM 14/9/2005. La velocita media di
propagazione entro 30 metri di profonditd delle onde di taglio & risultata pari a 187 m/s in
corrispondenza della prova penetrometrica statica n. 14 e pari a 193 m/s in corrispondenza della
prova penetrometrica statican. 17.

E’ percio ragionevolmente possibile indicare come V3, caratteristica dell’area una velocita
pari a2 200 m/s.

UNIEGO Soc. Goop.

Dr. Geol, MARCO RUSTICGHELLY
Ordlne dol Geolegi
Reglone lelia Ramaana
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ALLEGATO 1

PLANIMETRIA UBICAZIONE
PROVE PENETROMETRICHE STATICHE
E POZZETTI ESPLORATIVI

CALCOLO Vgzg






VELOCITA' MEDIA DI PROPAGAZIONE DELLE ONDE SISMICHE NEI PRIMI 30 M DI PROFONDITA'

Vs Sommatoria
M isee) PVS T s CPT 14

1,6 208 0,00769

8 192 0,04167

2 217 0,00922 Vg3 = 187 misec
2,4 190 0,01263
8,8 165 0,05333
2.6 230 0,013 0,160001592

2 189 0,01058

1 203 0,00493
1.6 185 0,00865

Vs Sommatoria
h (m) (m/sec) s h/Vs CPT 17

2 188 0,01064
14 155 0,00903
5,6 188 0,02979 Vgsg = 193  misec

2 208 0,00962
0,6 154 0,0039
2.4 180 0,01333 0,155139971
0,8 140 0,00571 UNIECO soc. caop,
62 250 00248 on deg o g
1,8 183 0,00984 l1egiune§zn|§[}[:;15nomauna
0,6 140 0,00429
(AR Ao
1,2 250 0,0048
2,2 198 0,01111
1,8 166 0,01084

E' RAGIONEVOLE CONSIDERARE UNA Vg3 DI 200 m/sec

Categoria di suolo di

Depositi di sabbie e ghiaie mediamente addensate o di argille
di media consistenza” con spessori variabili da diverse

fondazione (DM 1 4[9/2005) C decine fino a centinaia di metri, caratterizzati da valori dj
Vs30 compresi tra 180 e 360 m/s
Classificazione sismica Zona Valorediag=0,15* g =0,15"9,81 =1,4715 m/sec?

(OPCM 3274/2003)

MAGNITUDO PREVISTA FINO AL 9° GRADO MERCALLI
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