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Relazione geologica e sismica a supporto del progetto di recupero dell’edificio “Ex Scuole Elementari” di Puianello
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Relazione geologica e sismica a supporto del progetto di recupero dell’edificio “Ex Scuole Elementari” di Puianello

ALLEGATO 1

Prove Penetrometriche Statiche (CPT)
CPT1
CPT2




SUBSOIL Srl - Societa Unipersonale
Via Moranti 3; 43020 Quattro Castella, Reggio Emilia.
Tel. 0522/887268 - fax 0522/249540

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

n. iscrizione alla CCIAA di RE 01999810359 — n.REA 241942 - CF e P1 01999510359

SUS5S0IL

INDAGINI GEOLOGICHE & MONITORAGGI GEOTECNICIH

Concessione Ministero Infrastrutture e Trasporti:

Decreto n.° 3655 del 22/03/2012 — Settore “C” circolare 349/99/STC (obrove aeotecniche in sito)

CERTIFICATO DI PROVA n.° 017PS/2014
emessa in data 31/03/2014

SETTORE DI PROVA: 3 - “Prove in sito” — settore “C” Circolare 349/99/STC

3.3 PROVE DI DEFORMABILITA’ E RESISTENZA MECCANICA:

CODICE

PROVA DESCIZIONE PROVA

N. PROVE DA
ESEGUIRE

NORMATIVA DI RIFERIMENTO

Prove penetrometriche statiche con

331a punta meccanica

- Raccomandazioni A.G.I. 1977
- ASTM D 3441/86

Committente: EDIL4 SpA

Cantiere: Ex Scuola Elementare di Puianello
N.° commessa: 01808213 _FG

Nome prova: CPT1

Data esecuzione prova: 5 Marzo 2014

Allegato 1 (risultato della prova):

Relazione

X Diagramma

X Documentazione fotografica

Allegato 2 (ubicazione del punto di indagine):

Corografia in scala opportuna con indicazione ubicazioni

X Indicazione planoaltimetrica dei punti di indagine

Coordinate geografiche

Note:
Falda assente

Tecnico del Laboratorio Direttore del Laboratoriq, «
(Dott. Roberto Spagni) (Dott. E&'

A
N ONITORAGC)

¢/Cg/\/v

All. 09/09 Certificato di prov

F30/06/2011 /

certificato n.° 017PS_2014
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SUBSOIL Srl - Societa Unipersonale

Via Moranti 3; 43020 Quattro Castella, Reggio Emilia.

Tel. 0522/887268 — fax 0522/249540

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

n.° iscrizione alla CCIAA di RE 01999810359 — n.REA 241942 - CF e P1 01999510359

5 LJ E 5 G I L" Concessione Ministero Infrastrutture e Trasporti:

INDAGINI GEOLOGICHE & MONITORAGGI GEOTECNICI . . . .
Decreto n.° 3655 del 22/03/2012 — Settore “C” circolare 349/99/STC (obrove aeotecniche in sito)

CERTIFICATO DI PROVA n.° 017PS/2014
emessa in data 31/03/2014

ALLEGATO 1
Risultato della prova

NOME PROVA
CPT1

e ¢ g g

~
\

Il

s

Tecnico del Laboratorio Direttore del Laboratoriq, -
(Dott. Roberto Spagni) (Dott. = T
MONITORAGG ‘/(: A
All. 09/09 Certificato di prov F30/06/2011 /

certificato n.° 017PS_2014 Pagina 2 di 4



SUS5S0IL

INDAGINI GEOLOGICHE & MONITORAGGI GEOTECNICIH

SUBSOIL Srl - Societa Unipersonale
Via Moranti 3; 43020 Quattro Castella, Reggio Emilia.

Tel. 0522/887268 — fax 0522/249540

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

n. iscrizione alla CCIAA di RE 01999810359 — n.REA 241942 - CF e P1 01999510359

Concessione Ministero Infrastrutture e Trasporti:
Decreto n.° 3655 del 22/03/2012 — Settore “C” circolare 349/99/STC (obrove aeotecniche in sito)

PROVA PENETROMETRICA STATICA CPT1
Committente: EDIL4 SpA Data: 5/03/2014
Localita: Puianello di Quattro Castella (RE) quota inizio: Piano campagna
Cantiere: Ex Scuole Elementari di Puianello prof. falda: Assente
Note:
Prof. LP LL RP RL
m. Kg/cm? Kg/cm? Kg/cm? Kg/cm?
0,20 0 0 0 0
0,40 0 0 0 04
0,60 12 18 12 0,73
0,80 14 25 14 0,6
1,00 11 20 11 0,6
1,20 17 26 17 0,67
1,40 17 27 17 1,07
1,60 22 38 22 1,67
1,80 25 50 25 2,53
2,00 29 67 29 2,53
2,20 37 75 37 2,93
2,40 38 82 38 38
2,60 36 93 36 3,8
2,80 38 95 38 34
3,00 39 90 39 3,2
3,20 37 85 37 2,93
3,40 33 77 33 2,8
3,60 30 72 30 3
3,80 33 78 33 3,2
4,00 30 78 30 2,33
4,20 75 110 75 2,67
4,40 38 78 38 2,6
4,60 33 72 33 1,87
4,80 28 56 28 1,93
5,00 28 57 28 1,07
5,20 27 43 27 1,33
5,40 21 41 21 1
5,60 22 37 22 1,13
5,80 28 45 28 1
6,00 30 45 30 1,07
6,20 20 36 20 1,2
6,40 14 32 14 1
6,60 38 53 38 1,27
6,80 65 84 65 2
7,00 70 100 70 2,33
7,20 75 110 75 3
7,40 85 130 85 8,67
7,60 160 290 160 5,33
7,80 280 360 280 0

Tecnico del Laboratorio
(Dott. Roberto Spagni)

Direttore del Laboratoriq, «

(Dott.

A
N ONITORAGC)

¢/Cg/\/v

All. 09/09 Certificato di prov

F30/06/2011 /

certificato n.° 017PS_2014

Pagina 3 di 4



SUBSOIL Srl - Societa Unipersonale

Via Moranti 3; 43020 Quattro Castella, Reggio Emilia.

Tel. 0522/887268 — fax 0522/249540

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

n.° iscrizione alla CCIAA di RE 01999810359 — n.REA 241942 - CF e P1 01999510359

5 L'I E 5 D I L-" Concessione Ministero Infrastrutture e Trasporti:

INDAGINI GEOLOGICHE & MONITORAGGI GEOTECNICI . . . .
Decreto n.° 3655 del 22/03/2012 — Settore “C” circolare 349/99/STC (obrove aeotecniche in sito)

CERTIFICATO DI PROVA n.° 017PS/2014
emessa in data 31/03/2014

ALLEGATO 2
Ubicazione della prova

NOME PROVA
CPT1

Legenda:
@ CPTL
Tecnico del Laboratorio Direttore del Laborat
(Dott. Roberto Spagni) (Dott. =P AT
Momrfnm ‘/(,. S
All. 09/09 Certificato di prov F30/06/2011 /

certificato n.° 017PS_2014 Pagina 4 di 4



SUBSOIL Srl CPT: CPT-01
3‘ Indagini Geologiche Monitoraggi Geotecnici Total depth: 7.80 m, Date: 05/03/2014

Via Morandi 3, 42020 Quattro Castella (RE) Surface Elevation: 0.00 m

Project: Cone Type: Uknown
Location: Cone Operator: Uknown
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs
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CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:48:49 1

Project file: C:\Users\User\Desktop\edil4\cpt.cpt



SUBSOIL Srl
a Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
SUSsSs0OlL Tel. 0522/887268 Fax: 0522/249540

Project:
Location:

CPT: CPT-01

Total depth: 7.80 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

SBT - Bq plots

SBT plot

Corrected cone resistance, qt

Cone resistance, qc/pa

0.1 1 10
Friction Ratio, Rf (%)

100

0.40 0.60 0.80
Pore pressure ratio, Bq

SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

[ 2. organic material [ 5. silty sand to sandy siit ~ [[] 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:48:49
Project file: C:\Users\User\Desktop\edil4\cpt.cpt



SUBSOIL Srl

Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
Tel. 0522/887268 Fax: 0522/249540
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SUESS5S0IL

Project:
Location:

CPT: CPT-01

Total depth: 7.80 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

SBTn plot

Normalized Cone Resistance, Qtn

0.1 1
Normalized Friction Ratio, Fr (%)

SBT - Bq plots (normalized)

10

Normalized cone resistance, Qtn

1,000

Normalized Bq plot
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Pore pressure ratio, Bq

T
-0.40

SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to clayey sand
Bl 3. Clay to silty clay [ 6. Clean sand to silty sand [ ]| 9. Very stiff fine grained

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:48:49

Project file: C:\Users\User\Desktop\edil4\cpt.cpt
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Project:
Location:

SUBSOIL Srl

Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
Tel. 0522/887268 Fax: 0522/249540

CPT: CPT-01

Total depth: 7.80 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Bq plots (Schneider)

Schneider et al (2008) Soil Class.
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Project file: C:\Users\User\Desktop\edil4\cpt.cpt



- SUBSOIL Srl CPT: CPT-01
3‘ Indagini Geologiche Monitoraggi Geotecnici Total depth: 7.80 m, Date: 05/03/2014

Via Morandi 3, 42020 Quattro Castella (RE) Surface Elevation: 0.00 m
SLIESOIL. Tel. 0522/887268 Fax: 0522/249540 Coords: X:0.00. Y:0.00

Project: Cone Type: Uknown
Location: Cone Operator: Uknown
Norm. Soil Behaviour Type Fuzzy Classification
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SBTn (Robertson 1990) Probability of Soil Types (%)
CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:48:49 5

Project file: C:\Users\User\Desktop\edil4\cpt.cpt
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SUBSOIL Srl

Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
Tel. 0522/887268 Fax: 0522/249540

CPT: CPT-01

Total depth: 7.80 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Uknown
Location: Cone Operator: Uknown
Cone resistance qt Friction yatiQ cer nRBhELessure u SBT Index Soil Behaviour Type
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SBT legend
[l 1 Sensitive fine grained [ 4. Clayeysilt tosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [] 5. silty sand to sandy silt [T 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand [] 9, very stiff fine grained

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:48:49
Project file: C:\Users\User\Desktop\edil4\cpt.cpt
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Project:
Location:

SUBSOIL Srl

Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
Tel. 0522/887268 Fax: 0522/249540

CPT: CPT-01

Total depth: 7.80 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Norm. cone resistance
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[l 1 Sensitive fine grained [ 4. Clayeysilt tosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [] 5. silty sand to sandy silt [T 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [0 6. Clean sand to silty sand  [] 9. very stiff fine grained
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SUBSOIL Srl

Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
Tel. 0522/887268 Fax: 0522/249540

—

SsuUuEss0llL

CPT: CPT-01

Total depth: 7.80 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Uknown
Location: Cone Operator: Uknown
Permeabilit SPT N60 Young's modulus Relative density Friction angle
HAND AUGER HAND.AUGER 14
1- 1-
2_
2+ 2+
3_
34 34
~ ~ ~—~ 4 ~ ~
S S S S S
~ 4 ~ 4 ~ =~ HAND AUGER et HAND AUGER
5 £ £ £ 8 28
Q Q Q Q Q
() (] () (] ()
a a) [a) a) a
5_
5 5+
6_
6 6
7 7 74
T T T T T T T T T T T T T T T T T T T T T T T T T T T T LN LI L B LI B
1x10°° 1x10°6 1x10 3 0 10 20 30 40 50 0 50 100 150 0 20 40 60 80 100 30 35 40 45 50 55 60
Ksbt (m/s) N60 (blows/30cm) Es (MPa) Dr (%) ¢ (degrees)

Calculation parameters

Permeability: Based on SBT,

SPT Neo: Based on I. and q:

Young’s modulus: Based on variable alpha using I. (Robertson, 2009)

Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)
—@— User defined estimation data

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:48:49

Project file: C:\Users\User\Desktop\edil4\cpt.cpt



SUBSOIL Sri CPT: CPT-01
j‘ Indagini Geologiche Monitoraggi Geotecnici Total depth: 7.80 m, Date: 05/03/2014

Via Morandi 3, 42020 Quattro Castella (RE) Surface Elevation: 0.00 m

SLULESOIL Tel. 0522/887268 Fax: 0522/249540 Coords: X:0.00, Y:0.00
Project: Cone Type: Uknown
Location: Cone Operator: Uknown

Constrained Modulus Shear modulus Shear strength Undrained str io
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\ = Su peak 0.5
Su remolded
14 14 1 17 14
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2 - 2 2 24 2
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— — — _. 3.5+ -
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Q Q Q Q a
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74 7
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S
TN 7.5
— — —— — —
0 50 100 150 0 50 100 150 200 0 200 400 600 800 0 0.5 1 1.5 2 0 2 4 6 8 10
M(CPT) (MPa) Go (MPa) Su (kPa) Su/a',v OCR

Calculation parameters

Constrained modulus: Based on variable ajpha using 1. and Qi (Robertson, 2009) OCR factor for clays, Ni: 0.33

Go: Based on variable ajpha using I. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Ni: 14

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:48:49 9
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SUBSOIL Srl
3‘ Indagini Geologiche Monitoraggi Geotecnici

Via Morandi 3, 42020 Quattro Castella (RE)
SLIBESOIL. Tel. 0522/887268 Fax: 0522/249540

CPT: CPT-01

Total depth: 7.80 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

In-situ stress ratio Soil sensiﬁ

Depth (m)

Depth (m)

Depth (m)
n

Project:
Location:
Shear Wave velocit State parameter
_ HAND AUGER.. —
1_
2_
3_
~ ~
S S
~ 4 =~ HAND AUGER
= -84
Q Q
() (]
a a)
5_
6_
7_
T T T T T T T T T T T T T T T T
0 100 200 300 -0.15 -0.1 -0.05 0
Vs (m/s) 1T}

Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data

Effective friction angle

HAND AUGER

2|0
Peak ¢ (degrees)

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:48:49

Project file: C:\Users\User\Desktop\edil4\cpt.cpt
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SUBSOIL Srl - Societa Unipersonale
Via Moranti 3; 43020 Quattro Castella, Reggio Emilia.
Tel. 0522/887268 - fax 0522/249540

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

n. iscrizione alla CCIAA di RE 01999810359 — n.REA 241942 - CF e P1 01999510359

SUS5S0IL

INDAGINI GEOLOGICHE & MONITORAGGI GEOTECNICIH

Concessione Ministero Infrastrutture e Trasporti:

Decreto n.° 3655 del 22/03/2012 — Settore “C” circolare 349/99/STC (obrove aeotecniche in sito)

CERTIFICATO DI PROVA n.° 018PS/2014
emessa in data 31/03/2014

SETTORE DI PROVA: 3 - “Prove in sito” — settore “C” Circolare 349/99/STC

3.3 PROVE DI DEFORMABILITA’ E RESISTENZA MECCANICA:

CODICE

PROVA DESCIZIONE PROVA

N. PROVE DA
ESEGUIRE

NORMATIVA DI RIFERIMENTO

Prove penetrometriche statiche con

331a punta meccanica

- Raccomandazioni A.G.I. 1977
- ASTM D 3441/86

Committente: EDIL4 SpA

Cantiere: Ex Scuola Elementare di Puianello
N.° commessa: 01808213 _FG

Nome prova: CPT2

Data esecuzione prova: 5 Marzo 2014

Allegato 1 (risultato della prova):

Relazione

X Diagramma

X Documentazione fotografica

Allegato 2 (ubicazione del punto di indagine):

Corografia in scala opportuna con indicazione ubicazioni

X Indicazione planoaltimetrica dei punti di indagine

Coordinate geografiche

Note:
Falda assente

Tecnico del Laboratorio Direttore del Laboratoriq, «
(Dott. Roberto Spagni) (Dott. E&'

A
N ONITORAGC)

¢/Cg/\/v

All. 09/09 Certificato di prov

F30/06/2011 /

certificato n.° 018PS_2014

Pagina 1 di 4



SUBSOIL Srl - Societa Unipersonale

Via Moranti 3; 43020 Quattro Castella, Reggio Emilia.

Tel. 0522/887268 — fax 0522/249540

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

n.° iscrizione alla CCIAA di RE 01999810359 — n.REA 241942 - CF e P1 01999510359

SLISS0IL

NG FGEBEAGICHE & MBNITORAEER GO FEENB] Concessione Ministero Infrastrutture e Trasporti:

Decreto n.° 3655 del 22/03/2012 — Settore “C” circolare 349/99/STC (obrove aeotecniche in sito)

CERTIFICATO DI PROVA n.° 018PS/2014
emessa in data 31/03/2014

ALLEGATO 1
Risultato della prova

NOME PROVA
CPT2

Tecnico del Laboratorio Direttore del Laboratoriq, -
(Dott. Roberto Spagni) (Dott. 9 EE
Momronmﬂ ‘/(,. A
All. 09/09 Certificato di prov F30/06/2011 /
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SUS5S0IL

INDAGINI GEOLOGICHE & MONITORAGGI GEOTECNICIH

SUBSOIL Srl - Societa Unipersonale
Via Moranti 3; 43020 Quattro Castella, Reggio Emilia.

Tel. 0522/887268 — fax 0522/249540

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

n. iscrizione alla CCIAA di RE 01999810359 — n.REA 241942 - CF e P1 01999510359

Concessione Ministero Infrastrutture e Trasporti:
Decreto n.° 3655 del 22/03/2012 — Settore “C” circolare 349/99/STC (obrove aeotecniche in sito)

PROVA PENETROMETRICA STATICA CPT 2
Committente: EDIL4 SpA Data: 5/03/2014
Localita: Puianello di Quattro Castella (RE) quota inizio: Piano campagna
Cantiere: Ex Scuole Elementari di Puianello prof. falda: Assente
Note:
Prof. LP LL RP RL
m. Kg/cm? Kg/cm? Kg/cm? Kg/cm?
0,20 0 0 0 0
0,40 0 0 0 0
0,60 0 0 0 0
0,80 0 0 0 0
1,00 0 0 0 113
1,20 20 37 20 1,13
1,40 23 40 23 1,67
1,60 27 52 27 1,67
1,80 25 50 25 2,47
2,00 27 64 27 2,33
2,20 35 70 35 2,8
2,40 36 78 36 3,2
2,60 35 83 35 34
2,80 37 88 37 34
3,00 37 88 37 3,47
3,20 38 90 38 3,07
3,40 36 82 36 3
3,60 34 79 34 3,07
3,80 35 81 35 2,87
4,00 34 7 34 3,13
4,20 38 85 38 2,53
4,40 33 71 33 2,6
4,60 30 69 30 18
4,80 27 54 27 18
5,00 29 56 29 1,27
5,20 28 47 28 1,33
5,40 24 44 24 1,07
5,60 25 41 25 1,13
5,80 30 47 30 1,07
6,00 28 44 28 3,33
6,20 75 125 75 3,2
6,40 87 135 87 2,8
6,60 93 135 93 6
6,80 160 250 160 6,67
7,00 250 350 250 0

Tecnico del Laboratorio
(Dott. Roberto Spagni)

Direttore del Laboratoriq, «

(Dott.

A
N ONITORAGC)

¢/Cg/\/v

All. 09/09 Certificato di prov

F30/06/2011 /

certificato n.° 018PS_2014
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SUBSOIL Srl - Societa Unipersonale

Via Moranti 3; 43020 Quattro Castella, Reggio Emilia.

Tel. 0522/887268 — fax 0522/249540

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

n.° iscrizione alla CCIAA di RE 01999810359 — n.REA 241942 - CF e P1 01999510359

5 L'I E 5 D I L-" Concessione Ministero Infrastrutture e Trasporti:

INDAGINI GEOLOGICHE & MONITORAGGI GEOTECNICI . . . .
Decreto n.° 3655 del 22/03/2012 — Settore “C” circolare 349/99/STC (obrove aeotecniche in sito)

CERTIFICATO DI PROVA n.° 018PS/2014
emessa in data 31/03/2014

ALLEGATO 2
Ubicazione della prova

NOME PROVA
CPT1

Legenda:
@ CP12
Tecnico del Laboratorio Direttore del Laborat
(Dott. Roberto Spagni) (Dott. =P AT
Momrfnm ‘/(,. S
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SUBSOIL Srl

Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
Tel. 0522/887268 Fax: 0522/249540

CPT: CPT-02

Total depth: 7.00 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Uknown
Location: Cone Operator: Uknown
Cone resistance Sleeve frictiQfaucer HA,\PD(%[JEEQressure
1.4 1.2+ 1.2
1.6 1.4+ 1.4
1.8 1.6+ 1.6
2 1.8+ 1.8
2.2 2- 24
2.4 2.2- 2.2+
2.6 2.4- 2.4+
2.8 2.6- 2.6+
34 >8] 2.8
3.2- 3+ 37
3.4- 3.2 3.29
3.4+
3.6 3.4-
3.6
= 3.8 = 3.6+ =
€ € € 3.8
~ 44 ~ 3.8+ ~
= £ £ 4
a 4.2 Q 4- Q
A a4 342 A 427
’ ' 4.4+
4.6+ 4.4
4.6+
4.8+ 4.6 4.8
5 4.8 5
5.2 5 5.
5.4 5.2 5.4
5.6 5.4 5.6
5.8 5.6 5.8
6 5.8- 6
6.2 6 6.2
6.4 6.2- 6.4
6.6 6.4- 6.6
6.8 6.6 6.8
7 — r p r p r p 7
0 5 10 15 20 0 200 400 600 0

Tip resistance (MPa)

Friction (kPa)

Pressure (kPa)

The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs

2

T T T T T T T T T T T T T T T T Ll T T T T T T T T T [} 11 "
-20 -18  -16 -14 -12 -8 - 2 4 10 6 18 20
_0.4:
_0.6:
-0.8-
-1
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SUBSOIL Srl
a Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
SUSsSs0OlL Tel. 0522/887268 Fax: 0522/249540
Project:
Location:

CPT: CPT-02

Total depth: 7.00 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

SBT - Bq plots

SBT plot

Corrected cone resistance, qt

Cone resistance, qc/pa

0.1 1 10
Friction Ratio, Rf (%)

100

10

0.40 0.60 0.80
Pore pressure ratio, Bq

SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

[ 2. organic material [ 5. silty sand to sandy siit ~ [[] 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:49:47
Project file: C:\Users\User\Desktop\edil4\cpt.cpt



SUBSOIL Srl

Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
Tel. 0522/887268 Fax: 0522/249540

4

SUESS5S0IL

Project:
Location:

CPT: CPT-02

Total depth: 7.00 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

SBTn plot

Normalized Cone Resistance, Qtn

0.1 1
Normalized Friction Ratio, Fr (%)

SBT - Bq plots (normalized)

10

Normalized cone resistance, Qtn

1,000

Normalized Bq plot

100

—
o
|

T T
-0.20 0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Pore pressure ratio, Bq

T
-0.40

SBTn legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to clayey sand
Bl 3. Clay to silty clay [ 6. Clean sand to silty sand [ ]| 9. Very stiff fine grained

CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:49:47

Project file: C:\Users\User\Desktop\edil4\cpt.cpt
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Project:
Location:

SUBSOIL Srl

Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
Tel. 0522/887268 Fax: 0522/249540

CPT: CPT-02

Total depth: 7.00 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Bq plots (Schneider)

Schneider et al (2008) Soil Class.

1.000 1 1 1 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1 ] 1
] Esseftialy :
1 Draiped L
| Sarlds r
100
.-> ]
=y b
(2]
2 J
(]
c 4
O
o
I J
o
10+
1 T T T T T T T T T T T T T T T T T T T T T
-2 -1 0 1 2 3 4 5 6 7 8 9 10
Du2/sig'v

qcnet/sig'v

Q:

1,000

100

Schneider et al (2008) Soil Class.

Essentialy
Drained
Sands

10 100
Du2/sig'v
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- SUBSOIL Srl CPT: CPT-02
3‘ Indagini Geologiche Monitoraggi Geotecnici Total depth: 7.00 m, Date: 05/03/2014

Via Morandi 3, 42020 Quattro Castella (RE) Surface Elevation: 0.00 m

SLIESOIL. Tel. 0522/887268 Fax: 0522/249540 Coords: X:0.00. Y:0.00
Project: Cone Type: Uknown
Location: Cone Operator: Uknown

Norm. Soil Behaviour Type Fuzzy Classification

1

Veryderselsiiff sol

w
1
Li%]

Depth (m)
Depth (rm)

N
N

Clay
5
5
6 :
Clay&siltyclay G
Verydense/stiff sall

-~

L L R L L L L L T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 0 z0 40 &0 20 100
SBTn (Robertson 1990) Probability of Soil Types (%)
CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:49:47 5
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SUESS5S0IL

Project:
Location:

SUBSOIL Srl

Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
Tel. 0522/887268 Fax: 0522/249540

CPT: CPT-02

Total depth: 7.00 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Cone resistance qt

Friction yatiQ cer

H NBIAS&{GSSUI’G u

SBT Index Soil Behaviour Type

1.2 1.2 1. }
1.4 ) 1.4 1. ‘
1 HAND AUGER 1.6 ( 1.6 L.
1.8 18 1. 1 HAND AUGER
2 2
2.2 2.2 2.
2.4 2.4 2.
2 2.6 2.6 2. ‘ 5
2.8 2.8 2. ‘
3 3 ‘
3.4 3.4 3.
3 ‘ 3
- .36 .36 3. ‘ —
\E/ 53-8 ' 53-8 \813- ‘ é Clay
c c 4 c 4 < o
£ 2 / 2 B | 5
1) o 4.2 I o 4.2 o 4. ‘ [0]
0 g4 o 4.4 / [a) 4.4 [a) 4 ‘ 04
4.6 4.6 4. ‘
4.8 4.8 4. ‘
5 5
5.2 / 5.2 5 ‘ 5
° ' / ' ' |
5.4 \ 5.4 5. ‘
5.6 / 5.6 5. ‘
5.8 / 5.8 5. ‘
6 \ 6 \ 6 Clay & silty dla
6 6.2 I 6.2 6. ‘ y & silty clay
6.4 I 6.4 6. ‘ very dehseralitt sdi
6.6 6.6 6. ‘ ery dense/stiit sol
\ 6.8 6.8 6. | 7 _ i S silty sand
74— . . . 7+ r ; ; 7 —————————————
5 10 15 0 2 4 6 8 10 0 1 2 3 4 0 2 4 6 8 10 12 14 16 18
Tip resistance (MPa) Rf (%) Pressure (kPa) I(SBT) SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4. Clayeysilt tosilty clay  [] 7. Gravely sand to sand
[l 2 Organic material [] 5. silty sand to sandy silt [T 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [0 6. Clean sand to silty sand  [] 9. very stiff fine grained
CPeT-IT v.1.7.6.42 - CPTU data presentation & interpretation software - Report created on: 02/04/2014, 12:49:47 6
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SUESS5S0IL

Project:
Location:

SUBSOIL Srl

Indagini Geologiche Monitoraggi Geotecnici
Via Morandi 3, 42020 Quattro Castella (RE)
Tel. 0522/887268 Fax: 0522/249540

CPT: CPT-02

Total depth: 7.00 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Norm. cone resistance

Norm. frictigRoratiqa

12 ’
1.4 >
1 HAND AUGER 1.6 (
\ 1.8
2
2.2 \'
2.4
2 2.6
2.8
3
3.2
3 3.4
— _.3.6
£ Ess
£l g ! /
84 84 /
4.6 /
4.8 ,/
5 I/
5 5-2
5.4 {
5.6
5.8 /
6 /
6 \ 6.2 \I
6.4
6.6 /I
6.8
74— . .\\. 7
0 50 100 150 200 0 2 4 & 8 10
Qtn Fr (%)

Depth (m)

NI NI NS
NNV OO NGO DODOODRNDNADOORNVNWODORMNNDODDN

N N NN o e

w w w w

u o u

[e) BN e) Be) o)}

Norm. pore preggMkssfatio

-02 0 0.2 0.4 0.6 08 1
Bq

Depth (m)

A D DD

L

N N NN

w W w w

(00, BV, B

[o) B I o) Ie)]

SBTn Index

SBTn legend
[l 1 Sensitive fine grained [ 4. Clayey silt to silty clay

. 2. Organic material
Il 3. Clay to silty clay

Depth (m)

[] 5. silty sand to sandy silt
[ 6. Clean sand to silty sand  [] g, Very stiff fine grained

Norm. Soil Behaviour Type

HAND AUGER

Clay

2
Very dense/stiff soil
3
4
Clay
5
6 p
Clay & silty clay

Very dense/stiff soil
i Salﬂ%sﬂty sand
L W B e s e e T T T
0O 2 4 6 8 10 12 14 16 18

SBTn (Robertson 1990)

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand
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SUBSOIL Sri CPT: CPT-02
j‘ Indagini Geologiche Monitoraggi Geotecnici Total depth: 7.00 m, Date: 05/03/2014

Via Morandi 3, 42020 Quattro Castella (RE) Surface Elevation: 0.00 m
SLULUESOIL Tel. 0522/887268 Fax: 0522/249540 Coords: X:0.00, Y:0.00

Project: Cone Type: Uknown
Location: Cone Operator: Uknown

Permeabilit SPT N60 Young's modulus Relative density Friction angle
HAND AUGER HAND.AUGER

6.42+
6.44—
6.46—
6.48-

6.52+
6.54+
6.56
6.58+

6.62-
6.64-
. 6.66
E668-
£ 67-
o 6.72-
O 6.74-
6.76-
6.78-

HAND AUGER HAND AUGER

Depth (m)
N
1
Depth (m)
N
|
Depth (m)
~N
|
Depth (m)
\Il

6.82+
6.84
6.86-
6.88-

6.92

6.94

6.96-]

6.98+

7 T T T 7] T T T T T T T T T 7 T T T T T T T T T T T T T T T T T T L] T T T T T

1x10 9 1x10°® 1x10 3 0 10 20 30 40 50 0 50 100 150 0 20 40 60 80 100 30 35 40 45 50 55 60
Ksbt (m/s) N60 (blows/30cm) Es (MPa) Dr (%) ¢ (degrees)

Calculation parameters

Permeability: Based on SBT, Relative desnisty constant, Cpr: 350.0

SPT Neo: Based on I. and q: Phi: Based on Kulhawy & Mayne (1990)

Young’s modulus: Based on variable alpha using I (Robertson, 2009) @ User defined estimation data
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SUBSOIL Srl
j‘ Indagini Geologiche Monitoraggi Geotecnici
: Via Morandi 3, 42020 Quattro Castella (RE)
SLULESOIL Tel. 0522/887268 Fax: 0522/249540

Project:
Location:

CPT: CPT-02

Total depth: 7.00 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Uknown

Cone Operator: Uknown

Constrained Modulus Shear modulus Shear strength
1 HAND AUGER — 1 HAND AUGER . — 1 HAND AUGER
= Su peak
Su remolded
\

24 24 2

34 34 3
~ ~ ~
€ € €
N N N
£ 41 £ 41 =
a a a 4
(0] (] (0]
[a) [a) [a)

54 54

5_
6 6
6_
74 74
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 50 100 150 0 50 100 150 200 0 200 400 600 800
M(CPT) (MPa) Go (MPa) Su (kPa)

Calculation parameters

Constrained modulus: Based on variable ajpha using 1. and Qi (Robertson, 2009) OCR factor for clays, Ni: 0.33

Go: Based on variable ajpha using I. (Robertson, 2009)
Undrained shear strength cone factor for clays, Ni: 14

—@— User defined estimation data

Depth (m)

A D DD

e

W W w w

(o)}

.2
4
.6
.8

4
6
8

N N NN

.2
4
.6
.8

.2
4

.8

2
4

(SN0, O |

.8

.2
6.4
6.6

Undrained strepgih katio

2
2

3

4 -

6_

S_

6 -

6 -

HAND AUGER

Depth (m)
n
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SUBSOIL Srl
3‘ Indagini Geologiche Monitoraggi Geotecnici

Via Morandi 3, 42020 Quattro Castella (RE)
SLIBESOIL. Tel. 0522/887268 Fax: 0522/249540

CPT: CPT-02

Total depth: 7.00 m, Date: 05/03/2014
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Uknown
Location: Cone Operator: Uknown
Shear Wave velocit State parameter In-situ stress ratio Soil sensitivitx Effective friction angle
14 HAND AUGER. — 1 HAND AUGER. — 1 HAND AUGER . —
1 HAND AUGER
24 2 2
2_
37 3 3
3_
~ ~ ~ ~ ~
S S S S S
N N N N ~—
c 4 < 7 HAND AUGER - - -
-~ -+ - -+ -+
=% a a 4- a 4- aQ
() (] () (] ()
a a) [a) a) O 4-
5_
5 5+
5_
6_
6- 6- 6
74 74
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 100 200 300 -0.15 -0.1 -0.05 0 0 0.5 1 1.5 2 0 0.5 1 1.5 20
Vs (m/s) 1T} Ko S Peak ¢ (degrees)

Calculation parameters

Soil Sensitivity factor, Ns: 7.00
—@— User defined estimation data
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SsUSs0IL

Via Morandi 3, - Quattro Castella (RE)
Tel. 0522/887268 — Fax. 0522/ 249540

Relazione geologica e sismica a supporto del progetto di recupero dell’edificio “Ex Scuole Elementari” di Puianello

ALLEGATO 2

Tabelle parametri
CPT1
CPT2




Committente: EDIL4 SpA nome prova: CPT1
Lavoro: Indagini e relazione geologica
Cantiere: "Ex Scuole di Puianello”

In situ data Estimations
Depth (m) qc(MPa) fs(kPa)  SBTn Ksbt (m/s) (blj\z /'\;%(Zm) ;0:(;‘2?;:2;’ Dr (%) ;;CISC(’?) Es(MPa) Go(MPa) Nkt  Su(kPa) Suratio  Kocr OCR Vs (m/s) pars;rant:ter Ko  Sensitivity Pea(f)phi
02 ~9999 ~9999 0 000E+00 0 0 0 0 0 0 0 0 0 0,33 0 0 0 0 0 20
04 ) 3022662 3 2,51E-08 2 7,03284 0 0 0 15,93043 14 3588184 388127 033  17,03148  90,71812 0 1,76503  0,70865 20
06 11768 7158858 3 8,98E-08 4 13,2512 0 0 0 23,92405 14 67,83226 435302 033  20,11096 111,14119 0 183659  1,10762 20
08 137203 5883993 4 8,78E-08 4 14,61485 ) 0 0 26,40726 14 7456550 376718 033  17,40438 11676679 0 174801 1,24102 20
1 1,07873 5883993 4 1,17E-07 6 10,22962 0 0 263179 32,9851 14 9811031 400156 033 1848719 130,50185 0 178446 1,33575 20
1.2 1,66713 6570459 4 9,35E-08 6 21,92028 ) 0 0 39,16622 14 111,84838  3,9946 033 1845508 142,20456 0 17834 121228 20
14 1,66713 10493121 3 5,91E-08 8 24,88953 0 0 0 48,30877 14 126,9874 411601 033 1902011 15703221 0 180189  0,97019 20
16 215746 163,77114 9 5,57E-08 9 20,77888 ) 0 0 58,42127 14 151,93307 4,40217 033  20,33804 173,67735 0 184366  0,89628 20
18 245166 248,10837 9 5,36E-08 1 35,21741 0 0 0 60,56263 14 179,68064 470685 0,33  21,74563 189,54315 0 188634  0,83671 20
2 284303 248,10837 9O 4,99E-08 13 40,93052 0 0 0 81,931 14 20882916 500515 033 2312381 20567516 0 192641  0,77521 20
22 362846 287,33499 9O 4,41E-08 14 44,72152 0 0 0 91,53629 14 22817104 505882 033 2337174  217,3974 0 193345  0,73129 20
24 372653 372,65289 9O 4,61E-08 15 48,23794 0 0 0 97,93943 14 24611106 503737 033  23,27263 22487257 0 103064 07471 20
26 353039 372,65280 9 4,62E-08 16 50,93061 0 0 0 10334365 14  250,85003 494967 033  22,86746 230,99342 0 101008  0,75795 20
28 372653 33342627 9O 4,11E-08 16 50,87741 ) 0 0 10547568 14 2505786 464485 033 2145022 233,364 0 187781 0,75716 20
3 382459 31381206 9 3,76E-08 16 49,45127 0 0 0 104,15149 14 25230242  4,2521 033 1064468 2318945 0 182192 0,78156 20
32 362846 287,33409 3 3,30E-08 15 47,75056 0 0 0 10301233 14 24362520 388448 033 17,0463  230,62283 0 176643  0,79406 20
34 323619 27458634 3 2,71E-08 15 46,32443 0 0 0 10355600 14 23634911  3,5798 033 1653867 23123073 0 171777 0,78053 20
36 204199 20419965 3 2,22E-08 15 43,79995 0 0 0 101,46247 14 22346014 322114 033  14,88166 228,88136 0 165685  0,78302 20
38 323619 31381206 3 5,07E-08 17 54,18103 0 0 0 108,11488 14 27643381 372004 033  17,23234  236,26558 0 174208 0,98659 20
4 204199 22849506 3 5,30E-08 17 55,50076 0 0 0 100,8868 14 28316713 3,64425 033 1683644  238,1038 0 172828 1,02527 20
42 735499  261,83769 3 6,236-08 17 56,27132 0 0 0 108,18708 14  287,09855 352725 033 1629588  236,34445 0 17001 113222 20
44 372653 254,97303 3 6,50E-08 17 54,84518 0 0 0 104,64184 14 27982237 329475 033 1522175 232,43974 0 16697  1,22646 20
46 323619 18338445 4 7,39E-08 16 54,24281 0 0 0 101,12565 14 27674904 312608 033 1444665 228,50113 0 164012 1,36371 20
48 274586  189,26844 3 2,82E-08 14 41,00047 0 0 0 91,0138 14 20023201 2,28602 033  10,56139  216,77606 0 147349 1,18801 20
5 274586  104,93121 3 2,35E-08 12 36,28831 0 0 0 83,21568 14 18514444 194618 033 890136  207,28137 0 130457  1,28485 20
52 26478 13042851 3 1,85E-08 12 33,21466 ) 0 0 79,51221 14 16946256 171495 033 702309  202,61641 0 133553 1,31074 20
54 20594 9806655 3 2,336-08 1 33,16146 0 0 0 76,1701 14 169,19113 1,65 033  7,62301 198,31244 0 131801  1,52872 20
56 215746 1108152 3 2,29E-08 12 33,65743 0 0 0 77,55323 14 171,7216 161502 033  7,46557  200,10487 0 130863  1,55158 20
58 274586  98,06655 3 1,71E-08 1 31,68213 0 0 0 76,9146 14 161,64352 146711 033 677804 199,378 0 12661 149568 20
6 204199 10493121 3 1,20E-08 1 20,70683 0 0 0 76,96875 14 151,56544 132952 033 614239  199,3494 0 122416 1,40243 20
6.2 1,96133  117,67986 3 1,90E-08 12 34,04701 0 0 0 81,16889 14 17370021 147556 0,33 68171  204,71634 0 126859 1,56671 20
6.4 137203 98,06655 4 3,92E-08 14 44,1535 0 0 0 92,20445 14 22527204 186772 033 862880  218,20585 0 137508 17211 20
6.6 372653 12454452 4 6,72E-08 17 55,08374 0 0 0 104,46804 14 28103951 227641 033 1051703 232,24663 0 147137 1,80031 20
6.8 637432 1961331 4 1,18E-07 20 70,13278 0 0 95,8034  120,1864 14 357,82033 2,83950 033 13,1802  249,10667 0 158692  1,86238 20
7 686465 22849506 4 8,79E-08 27 89,5752 0 0 0 161,82822 14  457,01635 351528 033 162406  289,05789 0 170712 1,32225 20
7.2 735499  204,10965 4 2,07E-07 3 123,02152 0 0 151,82034 100,28149 14  627,66082 477075 033  22,04087 313,44113 0 189506  1,47031 20
7.4 833565 850,23699 O 1,24E-07 37 128,46005 0 0 17397402 21804743 14 65540839 481438 033 2224243 335,53143 0 190007  1,16958 20
76 1569064 52269471 9 4,66E-07 44 173,71357 0 0 1851023 2320769 14 88629371 652059 033 3012511 346,18039 0 21088  1,60103 20
78 2745862 0 6 2,47E-05 51 102,70459 69 a2 153,75366 192,70459 0 0 0 033 0 31543054  -0,18951 0 0 20

parametri geotecnici 1



Committente: EDIL4 SpA nome prova: CPT2
Lavoro: Indagini e relazione geologica
Cantiere: "Ex Scuola di Puianello”

In situ data Estimations
Depth (m) qc (MPa) fs (kPa) SBTn  Ksbt (m/s) (bIS\l:vz/’\I‘s%?:m) (If/IO:ds.tEi/:g:; Dr (%) ;;;:22) Es (MPa) Go (MPa) Nkt Su (kPa) Su ratio Kocr OCR Vs (m/s) parsa::'lt:ter Ko Sensitivity Peezl:)phi

0,2 0 0 0 0,00E+00 0 0 0 0 0 0 0 0 0 0,33 0 0 0 0 0 20
0,4 0 0 0 0,00E+00 0 0 0 0 0 0 0 0 0 0,33 0 0 0 0 0 20
0,6 0 0 0 0,00E+00 0 0 0 0 0 0 0 0 0 0,33 0 0 0 0 0 20
0,8 0 0 0 0,00E+00 0 0 0 0 0 0 0 0 0 0,33 0 0 0 0 0 20
1 0 110,8152 3 1,62E-08 4 11,54121 0 0 0 28,32838 14 58,88371 2,88557 0,33 13,33135  120,93961 0 1,59567 0,74865 20
1,2 1,96133 110,8152 3 3,66E-08 6 18,90183 0 0 0 40,01393 14 96,43793 3,71572 0,33 17,16662  143,73526 0 1,7398 0,86047 20
1,4 2,25553 163,77114 9 4,31E-08 8 25,71329 0 0 0 52,8432 14 131,19025 4,35157 0,33 20,10426  165,17802 0 1,83638 0,81228 20
1,6 2,6478 163,77114 9 6,85E-08 10 33,07392 0 0 0 62,4989 14 168,74447 4,824 0,33 22,28687  179,63622 0 1,90227 0,90955 20
1,8 2,45166 242,22438 9 6,30E-08 11 37,13951 0 0 0 71,25762 14 189,48729 4,91687 0,33 22,71594  191,81094 0 1,91472 0,86544 20
2 2,6478 228,49506 9 5,75E-08 12 40,65593 0 0 0 79,30224 14 207,42821 4,93421 0,33 22,79606  202,34871 0 1,91703 0,83114 20
2,2 3,43233 274,58634 9 4,58E-08 13 42,79942 0 0 0 87,0065 14 218,36439 4,83289 0,33 22,32796  211,95006 0 1,90347 0,76837 20
2,4 3,53039 313,81296 9 4,64E-08 14 46,04125 0 0 0 93,37156 14 234,90436 4,80673 0,33 22,20708  219,56596 0 1,89994 0,77576 20
2,6 3,43233 333,42627 9 4,36E-08 15 48,73392 0 0 0 99,93521 14 248,64243 4,74677 0,33 21,93006  227,15222 0 1,8918 0,76359 20
2,8 3,62846 333,42627 9 3,99E-08 16 49,50447 0 0 0 103,18559 14 252,57385 4,52414 0,33 20,90154 230,8167 0 1,86097 0,76301 20
3 3,62846 340,29093 9 3,66E-08 16 49,45127 0 0 0 104,70591 14 252,30242 4,2559 0,33 19,66226  232,51089 0 1,82247 0,77152 20
3,2 3,72653 301,06431 3 3,35E-08 16 49,12349 0 0 0 105,6478 14 250,63004 3,99432 0,33 18,45377  233,55434 0 1,78336 0,7822 20
3,4 3,53039 294,19965 3 3,11E-08 16 48,52112 0 0 0 105,79434 14 247,55671 3,7373 0,33 17,26633  233,71625 0 1,74325 0,79906 20
3,6 3,33426 301,06431 3 2,75E-08 16 47,64416 0 0 0 106,22224 14 243,08244 3,48858 0,33 16,11724  234,18843 0 1,70267 0,80224 20
3,8 3,43233 281,451 3 2,70E-08 16 47,59096 0 0 0 106,45246 14 242,81101 3,31309 0,33 15,30648  234,44208 0 1,67288 0,83098 20
4 3,33426 306,9483 3 2,42E-08 16 46,714 0 0 0 106,53993 14 238,33673 3,10329 0,33 14,33721  234,53838 0 1,63586 0,83864 20
4,2 3,72653 248,10837 3 2,46E-08 15 45,56245 0 0 0 103,63407 14 232,4615 2,88874 0,33 13,346 231,31775 0 1,59627 0,89831 20
4,4 3,23619 254,97303 3 2,20E-08 15 43,31256 0 0 0 100,49162 14 220,98247 2,62951 0,33 12,14832  227,78369 0 1,54575 0,931 20
4,6 2,94199 176,51979 3 2,55E-08 14 41,88643 0 0 0 94,66664 14 213,70629 2,43357 0,33 11,24307  221,08342 0 1,50535 1,06781 20
4,8 2,6478 176,51979 3 2,30E-08 13 39,08737 0 0 0 90,01257 14 199,42536 2,1811 0,33 10,07669 215,5804 0 1,45 1,13233 20
5} 2,84393 124,54452 3 2,38E-08 12 36,5629 0 0 0 83,66453 14 186,54539 1,96084 0,33 9,05909 207,83965 0 1,39815 1,28211 20
52 2,74586 130,42851 3 2,26E-08 12 35,13676 0 0 0 81,1692 14 179,26921 1,81396 0,33 8,3805 204,71674 0 1,36141 1,35718 20
54 2,3536 104,93121 3 2,91E-08 12 35,90732 0 0 0 79,24436 14 183,20063 1,78718 0,33 8,25677 202,27486 0 1,3545 1,55942 20
5,6 2,45166 110,8152 3 1,38E-08 13 35,57954 0 0 0 89,85937 14 181,52825 1,70609 0,33 7,88215 215,39687 0 1,33316 1,14379 20
58 2,94199 104,93121 3 3,09E-08 16 48,43189 0 0 0 105,70697 14 247,10147 2,2498 0,33 10,39407  233,61972 0 1,46546 1,25987 20
6 2,74586 326,56161 4 7,61E-08 20 65,67762 0 0 0 121,78049 14 335,08989 2,97095 0,33 13,72577  250,75325 0 1,61166 1,45214 20
6,2 7,35499 313,81296 4 9,60E-08 25 84,29628 0 0 0 149,88918 14 430,08306 3,70653 0,33 17,12415  278,19086 0 1,73833 1,31034 20
6,4 8,53179 274,58634 9 2,13E-07 33 119,93929 0 0 147,30662 184,6243 14 611,93514 5,16565 0,33 23,86528  308,74655 0 1,94732 1,38982 20
6,6 9,12018 588,3993 9 2,81E-07 36 137,73419 0 0 160,8661 201,61885 14 702,72546 5,79329 0,33 26,76499  322,64377 0 2,02521 1,42328 20
6,8 15,69064 654,10389 9 5,84E-07 44 179,41809 0 0 183,5903  230,09985 14 915,39843 7,42848 0,33 34,31957  344,67984 0 2,20495 1,5876 20
7 24,51663 0 6 2,54E-05 47 177,22645 68 42 141,40408 177,22645 0 0 0 0,33 0 302,49762 -0,18787 0 0 20

parametri geotecnici 1



This software is licensed to: SUBSOIL Srl Unipersonale

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in SI unit system and assume

that all components are expressed in the same units.

:: Unit Weight, g (kN/m3) ::

g=q, -(0.27~Iog(Rf)+0.36 -Iog(gt)+1.236]

a
where g,, = water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I >1.00 then k =10%%23.041

I. <4.00 and I, > 3.27 then k =10 ~+>*1.37L

:: Nspr (blows per 30 cm) ::

NoofG) 1
60 P, 1011268028171,
1

Ni60) = Qun - 101-1268-0.28171;
:: Young's Modulus, Es (MPa) ::
(9,-0,) -0.015.10%55%+168

(applicable only to Ic < Ic_cutor)
:: Relative Density, Dr (%) ::

(applicable only to SBT.: 5, 6, 7 and 8
orl < Icfcutoff)

100. [Qn
DR

:: State Parameter, g ::

@ =0.56 -0.33109(Q s )

:: Peak drained friction angle, ¢ (°) ::
¢=17.60+11-log(Q,,)
(applicable only to SBT.: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20

a=14 for Q, >14

a=Q, for Q, <14
Mcpr=a-(g;-0y)

If I, <2.20
MCPT = (qt -0, ) .0.0188 .100.55~Ic+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Gy =(q; -0, )-0.0188 .10 %551 +1.68

:: Shear Wave Velocity, Vs (m/s) ::

0.50
f3)
p

:: Undrained peak shear strength, Su (kPa) ::

Ny =10.50 +7-log(F, ) or user defined

S = (qt _ov)
’ Nit

(applicable only to SBTx: 1, 2, 3, 4 and 9 or Ic > Ic_cutofr)

:: Remolded undrained shear strength, Su(rem) (kPa) ::

(applicable only to SBT.: 1, 2, 3, 4 and 9

S =f,
U(l’em) s or Ic > Ic_cutoff)

:: Overconsolidation Ratio, OCR ::

0.20 1.25
tn

Knrn=
OC® 1 0.25-(10.50- +7 -log(F,))
OCR:kOCR‘Qtn

or user defined

(applicable only to SBTx: 1, 2, 3, 4 and 9 or Ic > Ic_cutofr)

:: In situ Stress Ratio, Ko ::

Ko =(1-sing')-OCRS"”

(applicable only to SBTn: 1, 2, 3, 4 and 9 or I > I cytoff)

:: Soil Sensitivity, S: ::

N
S, =—S
COF

r

(applicable only to SBTx: 1, 2, 3, 4 and 9 or Ic > Ic_cutofr)

:: Effective Stress Friction Angle, ¢’ (°) ::

@ =29.5°-B%12 .(0.256 +0.336 B, +l0gQ, )
(applicable for 0.10<B4<1.00)

e Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5*" Edition, November

2012

» Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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Relazione geologica e sismica a supporto del progetto di recupero dell’edificio “Ex Scuole Elementari” di Puianello

ALLEGATO 3

Sismica a rifrazione
RIFRA1
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Legenda elaborazione GRM
(Generalized Reciprocal Method)

339 m/s —— 1352 m/s

Scala tomografia
Velocita onde P (m/s)

200 400 600 800 1000 1200 1400 1600 1800 2000

SCALA: 1:500
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Modello Geologico
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