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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).
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Fuzzy classifiaction legend
. Highly probable clayey soil
|:| Highly probable mixture soil
|:| Highly probable sandy soil

CPeT-IT v.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 28/10/2024, 19:52:21 5
Project file: C:\Users\User\Documents\O TRABALHO EXTERIOR\23 2024 Trab Ext (13)\377-51 (2024) ARGONVIA (CPTu) VFXira Linha Norte\CPTu resultados\C1.cpt



POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C1
Te"[mlco UNITA Total depth: 26.37 m, Date: 08/10/2024

GUGP\DG W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Pore pressure u SBT Index Soil Behaviour Type
0 Uy —— ; Sand & silty sand
1o 1 1 Silty sand & sandy silt
E 2 Silty sand & sandy silt
2 - v 2 Clay
3 & 3 3 Clay
4 - 4 4 ‘Sensitive fine grained
5 5 5
6 6 o Clay
7 - 7 7
8 ‘_' 8 8 | Clay & silty clay
9 5 9 9 Clay & silty clay
10 10 10
11+ 11 11 Clay
E 124 E 12 T 12
é b é é Clay &silty clay
13+ 13 13
5 1 o + Clay & silty clay
o o a
o 14 o 14 o 14
[a] 1 [a] =] Clay & silty clay
15+ 15 15 Clay
il i Clay
1% - 1% e Clay & silty clay
17+ 17 17 Clay & silty clay
18- 18 18 G
194 19 i9 Clay & silty clay
204 20 20 = g{ﬂyéarufi&?andysilt
J ay & silty clay
214 21 21 Clay
221 22 22
23 23 23
b Clay & silty clay
244 24 24
25+ 25 25
26 - 26 26 = Silty sand & sandy silt
0 1,000 1 2 3 4 0 2 4 6 8 10 12 14 16 18
Pressure (kPa) I(SBT) SBT (Robertson, 2010)
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[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained

CPeT-IT v.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 28/10/2024, 19:52:22 7
Project file: C:\Users\User\Documents\0 TRABALHO EXTERIOR\23 2024 Trab Ext (13)\377-51 (2024) ARGONVIA (CPTu) VFXira Linha Norte\CPTu resultados\C1.cpt



POLI I—I Instituto Politécnico da Guarda CPT: CPTu-C1
Te"[m IEO UNITA Total depth: 26.37 m, Date: 08/10/2024

univenstas Surface Elevation: 0.00 m
CUORDA == " coords: 0

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Mod. SBTn I(B) Mod. Norm. SBTn
0 Sand like - Dilalive
1 1 Sand like - Dilative
Clay-ike - Dilative
2 2 Clay-ike - Dilative
3 Clay-ike - Dilative
= Clay-ike - Contractive
4 4 Clay-ike - Contractive - Sensitiye
5 5
8 i Clay-like - Contractive
7 7
8 & Ciay-ike - Contractive - Sensitife
9 g Clay-ike - Contractive - Sensitife
10 10
i1 i1
g 12 E 12 Claydike - Dilative.
5 13 £ 13
§ 14 § 14
15 15 Transitional - Dilative
3 Clayike - Dilative
1% e Transitional - Dilative
17 17 Claydike - Dilative

Clay-ike - Contractive
Clay-like - Contractive
‘Clayike - Contractive
Transitional - Contractive
Claydike - Contractive
Transitional - Contractive

Clay-ike - Contractive

Transitional - Contractive
S T LT T
100 0 2 4 6 8 10 12 14 16 18
Mod. SBTn (Robertson 2016)

Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative

. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
CPeT-IT v.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 28/10/2024, 19:52:22 8

Project file: C:\Users\User\Documents\0 TRABALHO EXTERIOR\23 2024 Trab Ext (13)\377-51 (2024) ARGONVIA (CPTu) VFXira Linha Norte\CPTu resultados\C1.cpt



F-’O LI |_I Instituto Politécnico da Guarda

TECAILO  UNITA
GUARDA ==
Project:

Location:

CPT: CPTu-C1

Total depth: 26.37 m, Date: 08/10/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Modified Robertson (2016) SBTn
1,000—3% ! et

100 o

Normalized Cone Resistance, Qtn
o

0.1 1 10
Normalized Friction Ratio, Fr (%)

CCS: Clay-like - Contractive - Sensitive
CC: Clay-like - Contractive

CD: Clay-like - Dilative

TC: Transitional - Contractive

TD: Transitional - Dilative

SC:  Sand-like - Contractive

SD: Sand-like - Dilative

Normalized Cone Resistance, Qtn

1,000

100

-
o

I T T W O |

Updated SBTn plots

Modified Schneider et al (2008) SBTn

(YRR [N SR [N TR NN TN IS N (ST N (NN N A SO NN TN N T N

TR T T S

Lt aaal

SD

{

y (o

T T TTTT

LI B B | T LI B i B |

T

| ARSI WL ZIN N O ST UM R
0 2 4 6 8 10 12 14 16 18 20
Du2/sig'v

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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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).
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SBT legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu_C2
Te"[mlco UNITA Total depth: 18.00 m, Date: 28/10/2024

univenstas Surface Elevation: 0.00 m
CUORDA == " coords: 0

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Mod. SBTn I(B) Mod. Norm. SBTn
0.5 Sand like - Dilative
Transitional - Dilative
15 Clay-ike - Dilafive
£ Clay-like - Dilative
55 Clayike - Dilative
2 Clay-like - Contractive
4.5 ' ; 1
Clay-ike - Contractive - Sensifive
5.3 Clay-ike - Conractive:
6.5 Claydike - Contractive - Sensifive
75 Clay-ike - Contractive
— — Ciay-like‘Conhaclive-Semirve
é 8.5 é Clay-like - Contractive - Sensiive
£ Clay-ike - Contractive
a 9.5 ﬁ Clay-like - Contractive - Sensilive
8 10 8 Clay-like - Contractive
10.5 Clay-ike - Contractive - Sensilive
1'1 Clay-ike - Contractive
11.5 Claydike - Contractive
12
125 Clay-like - Contractive - Sensifive
13
135
14
14.5 Clayike - Contractive
15
15.5
16
6.5 = Claylike - Contractive - Sensifive
17 Clay-ike - Contractive
17.5 Transitional - Dilative

Sand like - Dilative

0 2 4 6 8 10 12 14 16 18
Mod. SBTn (Robertson 2016)

Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative

. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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POLI

TELNILO

UNITA

CUORDA ==

|_I Instituto Politécnico da Guarda

CPT: CPTu_C2

Total depth: 18.00 m, Date: 28/10/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Updated SBTn plots

Modified Robertson (2016) SBTn Modified Schneider et al (2008) SBTn
1,000#: L I T o W | L 1,000 f——t—t— L o 1 o 1011111

Normalized Cone Resistance, Qtn
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0.1 1
Normalized Friction Ratio, Fr (%)

Clay-like - Contractive - Sensitive
Clay-like - Contractive

Clay-like - Dilative

Transitional - Contractive
Transitional - Dilative

Sand-like - Contractive

Sand-like - Dilative

10

Normalized Cone Resistance, Qtn
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T

| ARSI WL ZIN N O ST UM R
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Du2/sig'v

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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POLI |_| Instituto Politécnico da Guarda CPT: CPTu-C3
Te[m I I:O UNITA Total depth: 29.60 m, Date: 28/10/2024

GUO RDG W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:

Pore pressure

.

Depth (m)
o
1

24

29+

T T T T
0 500 1,000
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
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POLI [_I Instituto Politécnico da Guarda CPT: CPTu-C3

TSCUCO - NI P tace Bt 000 m
monfium « U,
GUORDG Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:

SBT - Bq plots

SBT plot Bq plot
1,000 1,000 L ! = ! ! ! ! L

@
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o 100
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c 4

2 s i
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@ e 7
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W 9 104

o] o i

18, O J

10 7

1 F——t——r—
-0.60 -040 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Pore pressure ratio, Bg
1
01 1 10 SBT legend
Friction Ratio, Rf (%) [l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand
[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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POL' [_I Instituto Politécnico da Guarda
TELNILO  UNITA

GUORDO [EEAY
Project:
Location:

CPT: CPTu-C3

Total depth: 29.60 m, Date: 28/10/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT - Bq plots (normalized)

SBTn plot

1,000

100

Normalized cone resistance, Qtn

10 -

Normalized Cone Resistance, Qtn

0.1 1 10
Normalized Friction Ratio, Fr (%)

Normalized Bq plot

1poo§ el by oI VA A S U N O I G
100

10’

1: : : :

T T 1
-0.60 -040 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Pore pressure ratio, Bg

SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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PO LI |_| Instituto Politécnico da Guarda

TELNILO  UNITA
GUORDA =V

CPT: CPTu-C3

Total depth: 29.60 m, Date: 28/10/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Cone Type:
Cone Operator:

Schneider et al (2008) Soil Class.

Bq plots (Schneider)

1c

L S

Project:
Location:
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Schneider et al (2008) Soil Class.

IR T T T T

PR T 1

%ssm h

Drai

San
® ©

N

T T T T

100

CPeT-IT v.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 28/10/2024, 19:56:28

Project file: C:\Users\User\Documents\0 TRABALHO EXTERIOR\23 2024 Trab Ext (13)\377-51 (2024) ARGONVIA (CPTu) VFXira Linha Norte\CPTu resultados\C3.cpt



POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C3
Tecmlco UNITA Total depth: 29.60 m, Date: 28/10/2024

GUGF\DG W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:

Norm. Soil Behaviour Type Fuzzy Classification

W N o N A W N e
W N N A W N e

e
W N o= O WO
e
W N o= O WO

_— _—

E 14 E 14
£ 15 ERE
a 16 a 16

NN ON NN NN NN = =
W ~N O A WN= O W N
[\%) ;%]
o™ =

2%}
W

0 2 4 6 8 10 12 14 16 18 0 20 40 60 80 100
SBTn (Robertson 1990) Probability of Soil Types (%)

Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C3
Te"[mlco UNITA Total depth: 29.60 m, Date: 28/10/2024

univenstas Surface Elevation: 0.00 m
CUORDA == " coords: 0

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Pore pressure u SBT Index Soil Behaviour Type
0 ‘ 0 = = Sand & silly sand
14 1 1
24 = 2 2 Gy
3 _:I 3 3 gg;sitive fine grained
4 - 4 4
54 5 5
6 = 6 6 Sensitive fine grained
7 - 7 d &
8 8 8
. : 9 i
104 10 10
11 11 11
12+ 12 28 Sensitive fine grained
—~ 134 ~ 13 —~ 13
E 14 E 4 E 14
L 5o g et
a8 167 816 8 16 Sensitive fine grained
17 17 17 Clay & silty clay
18 - i8 18 Sensitive fine grained
194 19 19
204 20 20
214 21 21
22 22 it Clay & silty clay
23] 23 23
244 24 24
25 25 25 Silty sand & sandy silt
26 26 26
27 27 27 Clay & silty clay
20 24 28 Silty sand & sandy silt
29: 29 29 Clay &silty clay
I = ] & T
0 500 1,000 1 Z 3 4 0 2 4 6 8 10 12 14 16 18
Pressure (kPa) I(SBT) SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C3
Te"[mlco UNITA Total depth: 29.60 m, Date: 28/10/2024

univenstas Surface Elevation: 0.00 m
CUORDA == " coords: 0

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
SBTn Index Norm. Soil Behaviour Type
0 == Silty sand & sandy it
1 1
2 2 Clay
3 Sensitive fine grained
3 Clay & silty clay
4 4 Clay
5 5
6 B Sensitive fine grained
7 7
8 8
o g Silty sand & sandy silt
Sensitive fine grained
10 10 |
11 11
12 &R Sensitive fine grained
~ 13 —~ 13
é 14 é 14
-_E- 15 ﬁ 15 Clay & silty clay
Sensitive fine grained
8 16 8 16 Sensitive fine grained
17 17 Clay & silty clay
18 18 Sensitive fine grained
i9 19 Clay
20 20 03&S|llyclay
21 21 Clay & silty clay
22 22 Clay & silty clay
23 23
Cl
24 24 G
25 Clay &silty clay
2.5 Clay
26 26
27 27 Clay
28 28 Clay & silty clay
29 29 Clay
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson, 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand

[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C3
Te"[mlco UNITA Total depth: 29.60 m, Date: 28/10/2024

unhvenses

Surface Elevation: 0.00 m
CUORDA == " coords: 0

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Mod. SBTn I(B) Mod. Norm. SBTn
0 Sand like - Dilative
1 1 Clay-ike - Contractive
2 2 Clay-ike - Contractive
3 3 Clayike - Contractive - Sensitiye
Clay-ike - Contractive
4 4
5 5
6 6 Clayike - Contractive - Sensilife
7 7
8 8
9 9 Transitional - Contractive
Clay-ike - Contractive - Sensitiye
10 10
11 %
12 12
’é- 13 ~ 13
=
v 14 e T4 Clay-like - Contractive - Sensitife
5 15 S 15
3 16 8 16
[a] (]
17 17
18 18
i9 19 Clay-iike - Contraclﬁve
Clayike - Contractive
20 20 Clay-like - Contractive - Sensitife
21 21 Clay-ike - Contractive - Sensitife
55 Clayike - Contractive
e Clayike - Contractive
22 23 Clay-ike - Contractive - Sensitiye
24 24 Clay-ike - Contractive
25 2% Claydike - Contractive - Sensitife
26 26 Clay-ike - Contractive
Claydike - Contractive - Sensitiye
27 27
28 o8 Clayike - Contractive - Sensitiye
29 29 Clay-ike - Contractive
100 72 22 0 2 4 6 8 10 12 14 16 18

I. Mod. SBTn (Robertson 2016)
Mod. SBTn legend

[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative

. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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POLI

TELNILO

UNITA

CUORDA ==

|_I Instituto Politécnico da Guarda

CPT: CPTu-C3

Total depth: 29.60 m, Date: 28/10/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Updated SBTn plots

Modified Robertson (2016) SBTn Modified Schneider et al (2008) SBTn
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0.1 1
Normalized Friction Ratio, Fr (%)
CCS: Clay-like - Contractive - Sensitive

CC:
CD:
TC:
TD:
SC:
SD:

Clay-like - Contractive
Clay-like - Dilative
Transitional - Contractive
Transitional - Dilative
Sand-like - Contractive
Sand-like - Dilative

10

Normalized Cone Resistance, Qtn
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T
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Du2/sig'v

T

18 20

K(G) > 330: Soils with significant microstructure

(e.g. age/cementation)
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C4
Te[m I I:O UNITA Total depth: 34.40 m, Date: 02/11/2024

thpentes Surface Elevation: 0.00 m
GUORDA ==V

Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:

Pore pressure

b, 4
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1

0 500 1,000 1,500
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
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POLI [_I Instituto Politécnico da Guarda
TELNILO  UNITA

CPT: CPTu-C4
Total depth: 34.40 m, Date: 02/11/2024

GUORDG mas Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:
SBT - Bq plots
SBT plot Bq plot
1,000 1,000 L ! ! ! ! ! L
©
a
=
T 100
100 2 i
c |
2 s i
U o
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o 2 ]
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@ e 7
0 o
e £
o g 104
O 0 -
[ Q g
10 y
1 —
-0.60 -040 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Pore pressure ratio, Bg
1

0.1 1 10
Friction Ratio, Rf (%)

SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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POLI [_I Instituto Politécnico da Guarda
TELNILO  UNITA

GUORDO [EEAY
Project:
Location:

CPT: CPTu-C4

Total depth: 34.40 m, Date: 02/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT - Bq plots (normalized)

Normalized Bq plot

L 1 I 1 L 1 s 1 s 1 i 1 i 1 I 1 L

SBTn plot
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Normalized Friction Ratio, Fr (%)

T T
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T T
-0.60 -0.40 -0.20 0.00 0.20 040 0.0 0.80 1.00 1.20 1.40

Pore pressure ratio, Bg

SBTn legend

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

[ 2. organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI |_| Instituto Politécnico da Guarda CPT: CPTu-C4
Te"'l:m I I:O UNITA Total depth: 34.40 m, Date: 02/11/2024

GUO RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:

Bq plots (Schneider)

Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI I—I Instituto Politécnico da Guarda CPT: CPTu-C4

Tél:ﬂ.l |EO UNiT/\ Total depth: 34.40 m, Date: 02/11/2024
GUGP\DG Hiltetis Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
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SBTn (Robertson 1990) Probability of Soil Types (%)

Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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POLl I_I Instituto Politécnico da Guarda
TELCNICO  UNITA

CUAORDA ==
Project:
Location:

CPT: CPTu-C4
Total depth: 34.40 m, Date: 02/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Cone Type:

Cone Operator:

Pore pressure u

¥

~N o h WMo

Depth (m)
b
1

I
0 1,000
Pressure (kPa)

Depth (m)

2~ s W N O

SBT Index

Z 3
I(SBT)

SBT legend

[l 1 Sensitive fine grained [l 4 Clayey silt to silty clay
[ 5- Silty sand to sandy silt

. 2. Organic material
[l 3- Clay tossilty clay

Depth (m)

L= T« ¥ B O O N

Soil Behaviour Type

Sand & silty sand

Silty sand & sandy silt
Clay & silty clay
Clay

Clay

Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay

Clay & silty clay

Sand & silty sand
Clay & silty clay

Clay

Clay

Clay & silty clay

Silty sand & sandy silt
Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
Clay & silty clay

Silty sand & sandy silt
Clay & silty clay
Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay
Clay & silty clay
Silty sand sandy silt

10 12 14 16 18
SBT (Robertson, 2010)

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C4
Te"[mlco UNITA Total depth: 34.40 m, Date: 02/11/2024

univenstas Surface Elevation: 0.00 m
CUORDA == " coords: 0

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
SBTn Index Norm. Soil Behaviour Type
0 E :
1 1 L Sand & silty sand
Silty sand & sandy silt
2 24 Clay & silty clay
3 3 Organic soil
4 4
5 5 Clay
B 2 Clay &silty cl
ay &silty clay
7 7 = Silty sand & sandy silt
8 8 r— Silty sand & sandy silt
’ Clay & silty clay
9 9 !
Clay & silty clay
10 104 Sand & silty sand
i1 114 Clay & silty clay
12 12 Clay & silty clay
Clay
13 13 Clay & silty clay
14 144 Silty sand & sandy silt
- 15 = 15
E 16 E 16
-"E_ 17 ﬁ 17
2 18 2 18 Clay
0 19 0o 19
20 20
21 21
22 22 Clay & silty clay
23 23
24 24 Clay
25 25 .
26 260 g:&sntyclay
Zi7 27 Clay
28 28
29 29
30 30 Oisy
31 31 i .
32 32 Sensitive fine grained
33 33 Clay
34 347 i R
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson, 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand

[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C4
Te"[mlco UNITA Total depth: 34.40 m, Date: 02/11/2024

univenstas Surface Elevation: 0.00 m
CUORDA == " coords: 0

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Mod. SBTn I(B) Mod. Norm. SBTn
0
1 1 Sand like - Dilative
2 Transitional - Dilative
2 Clay-ike - Dilative
3 3
4 4
5 5 Clay-ike - Confractive
6 6
7 Clayike - Contractive - Sensitiye
7 SandHike - Contractive
8 8 Sanddike - Contractive
9 9 Transitional - Contractive
10 10 Clay-ike - Contractive - Sensiliye
SandHike - Contractive
11 11 ClayAike - Contractive
12 12 Clay-ike - Contractive
Clay-ike - Contractive
i = Gg-like - Contractive - Sensiliye
14 14 Clay-like - Contractive - Sensitife
~ 15 = 15 Clay-ike - Contractive - Sensitive
3 Clayike - Contractive - Sensitife
‘g 6 é ve Clayike - Contractive - Sensilife
o 17 & W Clay-ike - Contractive
-
o118 Q18
[ [
o 19 0O 19 . X -
20 20 Clay-ike - Contractive - Sensitiye
21 21
22 22 Transitional - Contractive
23 23 Clay-ike - Contractive
24 ) Clay-ike - Contractive - Sensili
- S8 ay-ike - clive - Sensilite
26 26 Transitional - Confractive
Transitional - Contractive
27 27 Transitional - Contractive
28 28 Clay-ike - Contractive
29 29 Clay-ike - Confractive - Sensitiye
30 30 Clayike - Contractive
Clay-ike - Contractive
g; g; Glayike - Contracive
33 Clay-ike - Contractive
33 Clay-ike - Contractive - Sensiife
34 34-{ 0 Sandlike-Dilative
LI L B B
100 10 0 2 4 6 8 10 12 14 16 18
I. Mod. SBTn (Robertson 2016)

Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative

. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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POLI

TELNILO

UNITA

CUORDA ==

|_I Instituto Politécnico da Guarda

CPT: CPTu-C4

Total depth: 34.40 m, Date: 02/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Updated SBTn plots

Modified Robertson (2016) SBTn Modified Schneider et al (2008) SBTn
1’000 Lol 1 1’000 | I R (N TR (NN TN (NN TN (NN TR (AT SO Y TR NN TN SN S N

Normalized Cone Resistance, Qtn

CCs:
CC:
CD:
TC:
TD:
SC:
SD:

1004

-
o

#: |=||

0.1 1
Normalized Friction Ratio, Fr (%)

Clay-like - Contractive - Sensitive
Clay-like - Contractive

Clay-like - Dilative

Transitional - Contractive
Transitional - Dilative

Sand-like - Contractive

Sand-like - Dilative

10

Normalized Cone Resistance, Qtn

100

-
o

I T T W O |

I W W | L TR T T S

T T TTTT

LI B i B |

cC

LI B B |

T

| ARSI WL ZIN N O ST UM R
0 2 4 6 8 10 12 14 16 18 20
Du2/sig'v

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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PQ Ll |_| Instituto Politécnico da Guarda
TeLNICO  UNITA
GUARDQA Lz

Project:
Location:

CPT: CPTu-C5

Total depth: 21.00 m, Date: 02/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Depth (m)

Pore pressure

194

204

21 — T T T
0 500 1,000

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

4=
10Z

14
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POLl [_I Instituto Politécnico da Guarda
TELNILO  UNITA

CUAORDA ==
Project:
Location:

CPT: CPTu-C5

Total depth: 21.00 m, Date: 02/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT - Bq plots

SBT plot
1,000 1,000 4
o
ju
=
T 100
100 2 i
= i
2 s i
) o
o & 4
= )]
Q ¥ o
% 2
@ e 7
w =]
o 2
= 3]
w 2 10-
G s -
0 S 1
10 A
1

0.1 1 10
Friction Ratio, Rf (%)

T T T

T T T
-0.60 -0.40 -0.20 0.00 0.20 040 0.0 0.80 1.00 1.20 1.40

Pore pressure ratio, Bg

SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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POLI [_I Instituto Politécnico da Guarda CPT: CPTu-C5

TSCUCO - NI RO e lvation: 000 1
monfium « U,
GUORDG Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:

SBT - Bq plots (normalized)

SBTn plot Normalized Bq plot
1’000 1(000 - L 1 i 1 L ; 1 1 1 1 1 I 1 i 1 i 1 i
c
et
o
= - 100_
= [1}] -
9 100 g 1
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g s ]
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8 o i
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‘o © |
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4 o
o] s 1
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o ]
g N
o ©
= 5 i
£ = '
b 10 7
5 J
=2
1 T T T

T T 1
-0.60 -040 -0.20 0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Pore pressure ratio, Bg

e g o3 ; 10 SBTn legend
Normalized Friction Ratio, Fr (%) " ) ) )
. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravelly sand to sand
[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI |_| Instituto Politécnico da Guarda CPT: CPTu-C5
Tél:ﬂJIEO UNITA Total depth: 21.00 m, Date: 02/11/2024
G“O RDO Wttt Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI

I_I Instituto Politécnico da Guarda

CPT: CPTu-C5

Te"cmlco UNiT/\ Total depth: 21.00 m, Date: 02/11/2024
GUGP\DG m Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
B:5 B:5
I I
1.5 1.5
2 2
25 25
3 3
3.5 3.5
4 4
4.5 4.5
5 5
5.5 5.5
6 6
6.5 6.5
7 7
7.5 7.5
8 8
8.5 8.5
9 9
o M B o M B
E 10 E 10
£ 105 £ 105
g 11 g 11
D115 D115
12 12
12.5 12.5
13 13
1:3:5 1:3:5
14 14
14.5 14.5
15 15
155 155
16 16
16.5 16.5
17 17
175 175
18 18
18.5 18.5
19 19
19.5 19.5
20 20
20.5 20.5
21 - | T | T | T | - | T | — 21 I i 1 sl 2t i
0 2 4 6 8 10 12 14 16 18 0 20 40 60 80 100
SBTn (Robertson 1990) Probability of Soil Types (%)
Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C5
Te"[mlco UNiTA Total depth: 21.00 m, Date: 02/11/2024

GUGP\DG W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Pore pressure u SBT Index Soil Behaviour Type
4 Sand
1o Silty sand & sandy silt
Clay & silty clay
1 Cay
e Clay & silty clay
- Clay & silty clay
3 \ ! Clay & silty clay
4 - Clay
4 Clay & silty clay
B 1] Clay
6 : Sensitive fine grained
7 Silty sand & sandy silt
Clay
i Sensitive fine grained
8 ‘Sensitive fine grained
T Sand
o P = = Sand & silty sand
E 1o E £ send
= 1 = 5 Sand & silty sand
g 137 o & 11 ‘Sand & silty sand
[a] T [a] (]
124 12
134 13
1 Clay & silty clay
144 14
154 15
16— 16 Silty sand & sandy silt
174 17
T Clay & silty clay
18 4 18
194 19 Silty sand & sandy silt
20 i 20 Silty sand & sandy silt
- Clay & silty clay
21 T T T T o 21 | L L LA L L
0 500 1,000 1 2 3 4 0 2 4 6 8 10 12 14 16 18
Pressure (kPa) I(SBT) SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C5
Te"[mlco UNiTA Total depth: 21.00 m, Date: 02/11/2024

G”GP\DG W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:

SBTn Index Norm. Soil Behaviour Type
Sand

Silty sand & sandy silt
Clay

Clay

Cl

(::3 &silty clay

Clay & silty clay

Clay
Clay &silty clay
Clay

Sensitive fine grained
Silty sand & sandy silt
Clay

Clay & silty clay
‘Sand & silty sand
Sand & silty sand
Sand & silty sand

10 Sand

Sand & silty sand

11 Sand & silty sand
Clay & silty clay

Depth (m)
Depth (m)

L2
Clay & silty clay

14

15
Clay & silty cla
6 y &esilty clay
17

18 Clay

19

Clay & silty clay
20

21 T
1 2 3 4 0 2 4 6 8 10 12 14 16 18

Ic SBTn (Robertson, 1990)
SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C5
Te"[mlco UNiTA Total depth: 21.00 m, Date: 02/11/2024

GUGP\DG W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:

Mod. SBTn I(B) Mod. Norm. SBTn
Sand like - Dilative
Transitional - Dilative
Clayike - Dilative
Transitional - Dilative
Clay-ike - Contractive
Transitional - Contractive
Transitional - Dilative-
Clay-ike - Contractive
Clay-ike - Contractive - Sensitiye

Clay-ike - Contractive - Sensitiye
Transitional - Contractive

Clay-ike - Contractive - Sensiliye
Transitional - Contractive

Sand like - Dilative

Depth (m)
Depth (m)

Transitional - Dilative

Transitional - Contractive
Clay-like - Contractive

Transitional - Confractive

Clay-ike - Contractive - Sensili
Clay-ike - Contractive - Sensili
Transitional - Contractive
Clay-ike - Contractive

L1

Clay-ike - Contractive - Sensitife

LI B s e e c e e B e e e
0 2 4 6 8 10 12 14 16 18

32" 22
I. Mod. SBTn (Robertson 2016)

Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative

. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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POLI

TECAILO  UNITA
GUARDA ==
Project:

Location:

|_I Instituto Politécnico da Guarda

CPT: CPTu-C5

Total depth: 21.00 m, Date: 02/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Modified Robertson (2016) SBTn
1,000 4 ! Ll

Normalized Cone Resistance, Qtn

0.1 1
Normalized Friction Ratio, Fr (%)

CCS: Clay-like - Contractive - Sensitive
CC: Clay-like - Contractive

CD: Clay-like - Dilative

TC: Transitional - Contractive

TD: Transitional - Dilative

SC:  Sand-like - Contractive

SD: Sand-like - Dilative

10

Normalized Cone Resistance, Qtn

1,000

100

-
o

I T T W O |

Updated SBTn plots

Modified Schneider et al (2008) SBTn
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LI B i B |

cC
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0 2 4 6 8 10 12 14 16 18 20
Du2/sig'v

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C6
Te[ml I:O UNITA Total depth: 17.40 m, Date: 02/11/2024

GUG RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:

Cone resistance Sleeve friction Pore pressure

5. 5.
6. 6.
7. 7.
8. 8.
9 9
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10 10
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11 11
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14 14
14.5 14.5
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15.5 15.5
16 16
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17 17
T T T T T T T T T

|
10 20 30 0 200 400 0 1,000 2,000
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
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDA ==V
Project:
Location:

CPT: CPTu-C6

Total depth: 17.40 m, Date: 02/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT - Bq plots

SBT plot
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Friction Ratio, Rf (%)
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Pore pressure ratio, Bqg

SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDO |z
Project:
Location:

CPT: CPTu-C6

Total depth: 17.40 m, Date: 02/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT - Bq plots (normalized)

Normalized Bq plot

SBTn plot
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SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-Cé6
Tél:ﬂ.“ I:O UNITA Total depth: 17.40 m, Date: 02/11/2024

Surface Elevation: 0.00 m
GUORDa =V

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI

TELNILO
GUARDd

I_I Instituto Politécnico da Guarda
UNITA

universitas
montium

CPT: CPTu-C6

Total depth: 17.40 m, Date: 02/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
0.5 0.5
1 1
1.5 1.5
2 2
245 2.5
3 3
3.5 35
4 4
4.5 4.5
5 5
5.5 5.5
6 6
6.5 6.5
7 7
7.5 7.5
T 8 T 8
E 8.5 E 8.5
% 9 % 9
O 9.5 0 95
10 10
10.5 10.5
11 11
11.5 11.5
12 12
12.5 12.5
13 13
13.5 i3.5
14 14
14.5 14.5
15 15
15.5 15.5
16 16
16.5 16.5
17 17
0 2 4 6 8 10 12 14 16 18 0 20 40 60 80 100
SBTn (Robertson 1990) Probability of Soil Types (%)
Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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POLI

TELNILO  UNITA
GUAORDd Lz
Project:

Location:

Instituto Politécnico da Guarda

CPT: CPTu-Cé6

Total depth: 17.40 m, Date: 02/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:
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SBT Index Soil Behaviour Type
0 Sensitive fine grained
0.5 Clay & silty clay
1
1.5 Clay
2
2.5 Sensitive fine grained
3
3.5
4 Sensitive fine grained
4.5
5 Sensitive fine grained
5.5 Sand & silty sand
6 Clay
6.5 g::i &ssilty clay
7 Sand & silty sand
7.5 - gay&silly clay
ay
8 é Clay & silty clay
8.5 -
5 =3 Clay
9.5 a
10
10.5
11 Clay & silty clay
11.5
12
12.5
13 Silty sand & sandy silt
13.5 Silty sand & sandy silt
14 Clay & silty clay
Silty sand & sandy silt
14.5
15 Clay & silty clay
15.5 Silty sand & sandy silt
16 Clay & silty clay
16.5 Silty sand & sandy silt
L7 Silty sand & sandy silt
] LU L N S [N S BN N B |
1 2 3 4 0 2 4 6 8 10 12 14 16 18
I(SBT) SBT (Robertson, 2010)
SBT legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C6
Tél:ﬂ.ll I:O UNITA Total depth: 17.40 m, Date: 02/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati SBTn Index Norm. Soil Behaviour Type
04 04 04 0
0.5 0.5 0.5 0.5 0.5 gg’y”sand&sandysill
14 1] 1 1 1
1.5 1 1.5 1 1.5 1.5 1.5 Clay
2 2 24 2 2
2.5+ 2.5 2.5 2.5 2.5 Clay & silty clay
3 ] 3 ] 3 . 3 3
3.5 3.5 3.5 1 3.5 3.5+
4 4 44 4 4
4.5 N 4.5 ] 4.5 1 45 4.5 Sensitive fine grained
5 - 5 1 5 1 5 5
5.5—_ 5.5-_ 5.5—_ 5.5 5.5 Sand&sil(ysand
6 6 6 6 6 Clay
6.5 6.5 6.5 - 6.5 6.5 gay&snlyclay
8 b b | ay
74 7 7 7 7 Sand & silty sand
—~ 7.5 —~ 7.54 —~ 7.54 — 7.5 —_ 7.5 . Clay & silty clay
£ 8 = 8 = 8 = 8 £ 8 i
S -1 S - N - N S Cl
< 8.5 £ 8.5 £ 8.5 £ 8.5 P 8.5 | ay
2 9] 2 94 o 9 a 9 a 9 Clay &silty ¢l
0] N 7] N [J] N [] 0] ay &silty clay
a 951 a 951 a 959 a 95 a 95 Clay & silly olay
10 10 10 10 10
10-5—_ 10-5—_ 10-5—_ 10.5 10.5
114 114 11 11 11 Clay &silty clay
11.5 1 11.5 11.5 11.5 11.5
12 12 12 12 12 Clay
12.5 12.5 12.5 12.5 12.5 g:y
] ] ] y
134 134 134 13 13 Clay & silty clay
13.51 13.54 13.5 4 13.5 13.5 Clay & silty clay
14 144 144 14 14 Silty sand & sandy silt
14.5 14.5 14.5 14.5 14.5 Clay &silty clay
15 154 15 15 15 Clay
15.54 15.54 15.54 15.5 15.5 Clay
16 16 16 16 16 Clay & silty clay
16.5 16.5 16.5 16.5 16.5 Clay & silty clay
174 174 174 17 17 Clay & silty clay
T T T 1 T T T — 1 r T 17 T 17 T T T T r et e s 2 a
0 100 200 300 400 0 2 4 6 8 10 0 0.5 1 1 2 3 4 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) Bq Ic SBTn (Robertson, 1990)
SBTn legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C6
Tél:ﬂ.ll I:O UNITA Total depth: 17.40 m, Date: 02/11/2024

O”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati Mod. SBTn I(B) Mod. Norm. SBTn
0 g4 9 g Sand-ike - Contractive
0.5 0.5 0.5+ 0.5 0.5 Transitional - Dilative
14 14 14 1 1 : =

7 ] N Clay-ike - Dilative
1.5 1 1.5 1 1.5 1.5 1.5 >
2 1 2 1 2 2 2 Clay-like - Contractive
2.5+ 2.5+ 2.5 1 2.5 2.5 Clay-ike - Contractive - Sensifive
3 ] 3 ] 3 . 3 3
3.5 3.5 3.5 1 3.5 3.5
4 4 44 44 4 a
4.5 N 4.5 ] 4.5 1 45 4.5 Clay-ike - Contractive - Sensifive
5 5 5 5 5
5.5 5.5 7 5.5 5.5 8.5 Sand like - Dilative
6 6 6 6 6 Clay-ike - Dilative
6.5 6.5 6.5 6.5 6.5 Transitional - Dilative
74 7 - 7 - 7 7 Sand-ike - Contractive
N ] ] Sand-like - Contracti
. 7.54 . 7.54 . 7.54 —~ 75 75 b L T s
£ 8 E 84 £ 84 £ 8 £ 8
=) 4 - g — 1 e Sl Clayike - Dilati
& 8.5 ~ 8.5 ~ 8.5 ~ B85 c 85 i
= 27 s 7 a 97 a 2 s o Transitional - Dilative
) ] [ ] [ ] [ 9] -
a 95 ] a 95 ] a 95 ] a 95 a 95 Transitional - Dilative
10 104 104 10 10 Transitional - Contractive
10-5—_ 10-5—_ 10-5—_ 10.5 10.5
11 11 - 11+ 11 11 Transitional - Dilative
11.54 11.5 11.54 11.5 11.5
124 12 12 12 12 Clay-ike - Dilative
12.54 12.54 12.54 12:5 12.5 Transitional - Dilative
134 13 13+ 13 13 Transitional - Dilative
13.5 13.5 13.5 13.5 13.5 ?:;1:;?;"8:{::3:9
144 144 144 14 14 Transitional - Dilative
14.5 - 14.5 - 14.5 14.5 14.5 Transitional - Dilative
i 1 1 Clay-like - Dilative
154 154 154 15 15 s i
= 4 4 Iiz
15.54 15.5 15.54 15.5 15.5 lz:j:::nz";;n:mtwe
16 167 167 16 16 Transitional -Dilative
16.5 4 16.5 4 16.5 4 16.5 16.5 Transitional - Contractive
17 17 17 17 17 Clay-ike - Contractive
] R : Transitional - Dilative
T T 1 T T T T T T T T T T T
0 100 200 300 400 0 2 4 6 8 10 -2 0 2 4 6 8 10 100 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) u2 Mod. SBTn (Robertson 2016)
Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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Instituto Politécnico da Guarda

POLI
TELNICO
GUARDA

Project:
Location:

UNITA

universitas

CPT: CPTu-C6

Total depth: 17.40 m, Date: 02/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Modified Robertson (2016) SBTn
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o
Normalized Cone Resistance, Qtn

Normalized Cone Resistance, Qtn

0.1 1
Normalized Friction Ratio, Fr (%)
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CCS: Clay-like - Contractive - Sensitive
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CD: Clay-like - Dilative

TC: Transitional - Contractive
TD: Transitional - Dilative
SC:  Sand-like - Contractive
SD: Sand-like - Dilative
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Updated SBTn plots

Modified Schneider et al (2008) SBTn
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C?7
Te Em I I:O UNITA Total depth: 19.00 m, Date: 04/11/2024

GUG RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Cone resistance Sleeve friction Pore pressure
0 — 0t 045
1 14 14
24 2 24
34 3 3 4 4
4 - 4 - 4 -
5 5+ 5
6 - 6 6
74 7 74
8 8 8 -
E o E o E o
£ T iy E - 4
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a 1 o . a .
11+ 11 11
124 124 124
134 134 134
14+ 144 144
15 15 15
16— 16— 16—
174 174 174
18 18 18
19— 194 T T —r— R T T
0 10 20 30 40 0 200 0 1,000
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
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDA ==V
Project:
Location:

CPT: CPTu-C7

Total depth: 19.00 m, Date: 04/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT - Bq plots

SBT plot
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Pore pressure ratio, Bqg

SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDO |z
Project:
Location:

CPT: CPTu-C7

Total depth: 19.00 m, Date: 04/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT - Bq plots (normalized)

Normalized Bq plot

SBTn plot
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SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI

I_I Instituto Politécnico da Guarda CPT: CPTu-C7

Tél:ﬂ.[IEO UNITA Total depth: 19.00 m, Date: 04/11/2024
O‘LIG RDG I;fmm N Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C7
Tel:ﬂ.ll I:o UNITA Total depth: 19.00 m, Date: 04/11/2024

GUO RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
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1 1
1.5 1.5
2 2
2.5 2.5
3 3
3.5 3.5
4 4
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0105 0105
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i3 13
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SBTn (Robertson 1990) Probability of Soil Types (%)

Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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POLI I |

TELCNILO  UNITA

Instituto Politécnico da Guarda

CPT: CPTu-C7
Total depth: 19.00 m, Date: 04/11/2024

niversitas 1 .
GLUORDAO Iumm_W/v Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
04 04 04 1 Sand & silty sand
14 14 14 1 Sand & silty sand
2 2+ 2 4 2 Silty sand & sandy silt
- E E Clay & silty clay
3 34 3 b 4 3
4 4 4l 4
54 54 51— 5
6 - 6 - 6 6
7 71 71 Clay
7 1 7 1 7 7
8 4 8 + 8+ 8
E sl E & £ &l E E
c § e 4 e 4 e =
a - B 104 a 104 a a 10
g ] g " g = 2 g
Clay & silty cl
11 11 11 11 e
] | | Clay
124 124 124 12
13+ 134 134 13 Clay & silty clay
14 14 144 14
| 1 ] Clay
15 154 15 15 g:’yf&sﬂtyclay
i . b Clay & silty clay
16 16 16 16 Clay & silty clay
7 ] ] Clay
174 174 174 147 Clay & silty clay
d i ] Silty sand & sandy silt
184 184 18 18 Silty sand & sandy silt
4 . . Silty sand & sandy silt
n _ Silty sand & sandy silt
R S— 194 19T : 19 T
0 20 0 2 4 6 8 10 0 1,000 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 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI
TELNICO  UNITA
GUAORDQ e
Project:

Location:

I_I Instituto Politécnico da Guarda

Total depth: 19.00

CPT: CPTu-C7
m, Date: 04/11/2024

Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00

Cone Type:
Cone Operator:

Norm. cone resistance

104

Depth (m)

114

124

134

14

15+

164

174

184

19__l_|_|_|_|_'_l_
0 100 200 300 400
Qtn

Depth (m)

Norm. friction ratio

104

124

134

14

154

16

17 4

184

195>

Depth (m)

Norm. pore pressure rati

0 4

10

124

13+

14

154

16+

17 4

18

194

Depth (m)

SBTn Index Norm. Soil Behaviour Type
Sand & silty sand
1
Sand & silty sand
2
Silty sand & sandy silt
3
4
5
6
7
- 8 Clay
E »
c
a
o 1o
[a)]
11
12
13
14 Clay & silty clay
15 Clay
16 Clay & silty clay
Cla
17 Silty sand & sandy silt
Clay & silty clay
Clay & silty clay
18 Clay & silty clay
gfy d & sandy sil
ilty sand & sandy silt
19 n|-|ty-|l|lyl'
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson, 1990)

SBTn legend

[l 1 Sensitive fine grained [l 4 Clayey silt to silty clay
[l 2 Organic material [ 5- Silty sand to sandy silt [ 8. Very
[l 3. Clay tosilty clay [ 6. Clean sand to silty sand [ ] 9, very

. 7. Gravely sand to sand

stiff sand to clayey sand
stiff fine grained
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POLI
TELNICO  UNITA

GUORDA ==
Project:
Location:

I_I Instituto Politécnico da Guarda

CPT: CPTu-C7
Total depth: 19.00 m, Date: 04/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type:

Cone Operator:

Norm. cone resistance
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Norm. pore pressure rati
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Mod. SBTn legend

Mod. SBTn I(B)

Depth (m)

Mod. Norm. SBTn

0

2

4

6

Sand like - Dilative

Sand like - Dilative

Transitional - Dilative
Clayike - Dilative

Clay-ike - Contractive

Clay-ike - Contractive -
Clay-ike - Contractive -

Clay-like - Contractive -

Clay-ike - Contractive

Clayike - Contractive -

Clay-ike - Contractive

Clay-ike - Contractive

Clay-like - Contractive -

Clay-ike - Contractive

Clay-ike - Contractive -
Clay-ike - Contractive -

Clay-ike - Contractive -
Transitional - Contractive

Clay-ike - Dilative

Transitional - Dilative
Clay-ike - Dilative
Sand like - Dilative
Transitional - Dilative
Transitional - Dilative

Transitional - Dilative

Sand-ike - Contractive

Sensifive
Sensifive

Sensifive

Sensifive

Sensifive

Sensifive
Sensifive

Sensifive

8 10 12 14 16 18

Mod. SBTn (Robertson 2016)

[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative

[ 2. cc: Clay-like - Contractive
. 3. CD: Clay-Like: Dilative

. 5. TD: Transitional - Dilative

[] 6. sC: Sand-like - Contractive
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Instituto Politécnico da Guarda

POLI
TELNICO
GUARDA

Project:
Location:

UNITA

universitas

CPT: CPTu-C7

Total depth: 19.00 m, Date: 04/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Modified Robertson (2016) SBTn
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1
0.1 1 10

Normalized Friction Ratio, Fr (%)

CCS: Clay-like - Contractive - Sensitive

CC: Clay-like - Contractive
CD: Clay-like - Dilative

TC: Transitional - Contractive
TD: Transitional - Dilative
SC:  Sand-like - Contractive
SD: Sand-like - Dilative

1,000

100

-
o

Updated SBTn plots

Modified Schneider et al (2008) SBTn
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il 1 T T B W 1

SD
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Du2/sig'v

12 14 16 18 20

Normalized Cone Resistance, Qtn

1,000

100

10

Normalized Rigidity Index

10

100

1,000
Go/gn

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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POLI I_I Instituto Politécnico da Guarda CPT: C8
Te I:ﬂ.l | [O UNITA Total depth: 19.75 m, Date: 13/11/2024

GUG RDG W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance Sleeve friction Pore pressure
0 0 0
14 14 1
2 2 - 2
i 1 1 b 4
34 3 - 3 4
4 - 4 4 4
541 5 - 5 -
6 6 - 6 -
_' = -
74 7 7 4
8- 8 1 8 -
94 9 9
5 10 5 10 5 10
[} (o) [}
o 1 © 1 B J
0O 114 0O 114 0O 114
124 124 124
13 13 134
14 144 144
15 154 154
16 16 16
17 17 174 |
i g | -
18 18 18
19 194 194
T J T T T T T T T T T T T T
0 20 40 0 500 0 1,000 2,000
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

—/ s \

L S B S m pe e p S B e S B B R m s e I S B e B L e e p e e e e e L
-40 -18 -16 -14 -12 -10 -8 -6 -4 2 { 2 4 6 8 10 12 14 16 18 2L
0.2

-0.44
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C8
Total depth: 19.75 m, Date: 13/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots

SBT plot
1,000 1,000
m
o
>
o 100—_
100 y ]
c J
3 8 i
) 2
Cl-" (0]
(] A= 5
(8] ()]
c =
m
i 8
@ o
= 5
(] (0] -
@ g 10
o o g
Q 3 ]
10 .
1
-0.60

10

0.1 1
Friction Ratio, Rf (%)

T T T T T T v
-040 -0.20 0.00 0.20 040 060 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA
Exiad

GUORDA L=
Project:
Location:

CPT: C8
Total depth: 19.75 m, Date: 13/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots (normalized)

SBTn plot

1,000

100

Normalized cone resistance, Qtn

Normalized Cone Resistance, Qtn
=
o

0.1 1 10
Normalized Friction Ratio, Fr (%)

1,000

Normalized Bq plot

100

—
o

1
-0.60

T
-0.40 -0.20

I
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C8
Tél:n.[“:O UNITA Total depth: 19.75 m, Date: 13/11/2024
O'LI G RD G upens Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI I_I Instituto Politécnico da Guarda CPT: C8
Tel:ﬂ.ll I:o UNITA Total depth: 19.75 m, Date: 13/11/2024

GUO RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
0.5 0.5
1 1
1.5 1.5
2 2
2.5 245
3 3
3.5 3.5
4 4
4.5 4.5
5 5
5.5 5.5
6 6
6.5 6.5
7 7
7.5 7.5
8 8
8.5 8.5
’é‘ 9 E 9
: 9.5 Z 9.5
6= 10 82 10
v 10.5 v 10.5
a 11 a 11
11.5 11.5
12 12
12.5 12.5
13 13
13.5 13.5
14 14
14.5 14.5
15 15
15.5 15.5
16 16
16.5 16.5
17 17
17.5 17.5
18 18
18.5 18.5
19 19
19.5 19.5-{=
L LA L B R BRI B
0 2 4 6 8 10 12 14 16 18 0 20 40 60 80 100
SBTn (Robertson 1990) Probability of Soil Types (%)
Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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POLI I_I Instituto Politécnico da Guarda CPT: C8
Te‘l:mll:o UNITA Total depth: 19.75 m, Date: 13/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
04 04 0 ’
1 1 1 Sand & silty sand
14 14 14
4 4 4 Silty sand & sandy silt
2 2 2 Clay & silty clay
4 . - v Clay
34 34 3 = e
] | | Organic soil
4 - 4 - 44 Clay
5 __ 5 __ 5 __ Clay & silty clay
- . : Clay
6-_ 6-_ 6-_ Clay & silty clay
A5 a a Clay & silty clay
7 ] 7 ] 7 ] Clay & silty clay
8- 8 - 8 - Clay & silty clay
e | | Silty sand & sandy silt
S 94 E 94 S 94 S £ |
- i — J ~ J ~ ~ Clay & silty clay
5 104 5 104 5 104 b= = Cla
a =% a a a Y
() 7 [ 1 ] 1 ] [ ]
0O 11+ O 114 O 114 [a) [a) Clay & silty clay
1 b b Silty sand & sandy silt
12 124 124 Clay & silty clay
4 4 4 Clay & silty clay
13 13 13 Clay & silty clay
4 4 4 Sand & silty sand
144 144 144 Sand & silty sand
154 154 154
16 16 16 Clay & silty clay
174 174 17 ; :
| i Silty sand & sandy silt
184 184 184 Clay & silty clay
4 4 4 Clay & silty clay
19 - 19 4 19 - Clay & silty clay
] | | Clay & _silly clay
¥ I ¥ T 71 v T 11T 7717 T T T T ery stiff sand/clayey sangd
0 20 40 0 2 4 6 8 10 0 1,000 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 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda

TELCNILO  UNITA

GUORDA ==
Project:
Location:

CPT: C8
Total depth: 19.75 m, Date: 13/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance
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Norm. pore pressure rati
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Bg

Depth (m)

SBTn Index Norm. Soil Behaviour Type

Sand & silty sand

Silty sand & sandy silt
Clay & silty clay

Clay

Organic soil

Clay

Clay & silty clay

Clay

Clay & silty clay

Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
Clay & silty clay

Clay
Clay

Depth (m)

Clay & silty clay

Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay
Silty sand & sandy silt
Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay
Clay & silty clay

Clay
Silty sand & sandy silt

Clay & silty clay

Silty sand & sandy silt
Sand &silty sand

1 2 3 4 0 2 4 6 8 10 12 14 16 18

Ic SBTn (Robertson, 1990)
SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda

TELCNILO  UNITA

CPT: C8
Total depth: 19.75 m, Date: 13/11/2024

universitas 1 .
GLIO RDO hinii Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati Mod. SBTn I(B) Mod. Norm. SBTn
0 0 04
1 | 1 - 1 - Sand like - Dilative
2 2 - 2 Transitional - Dilative
4 J J ClayAike - Dilative
34 3 3 Clay-like - Contractive
4 4 4 4 Clayike - Contractive
5 _- 5 _- 5 _- Clay-ike - Contractive - Sensifive
B E E Clay-ike - Contractive
6+ 6+ 6+ - - 1
L Clay-ike - Contractive - Sensifive
e ] e Transitional - Contractive
4 J J Clay-ike - Dilative
Transitional - Dilative
8 8 8 Clayike - Dilative
— o i — g T . " 1 —_ —_ Transitional - Dilative
é i E ] é ] é é Transitional - Dilative
g 10 S 104 5 1pd 5 10 £ Clayike - Dilative
% i 3 ] % ] % % Transitional - Dilative
n | | Clayike - Dilative
o 11 o 11 o 11 o 11 &) Transitional - Dilative
1 7 7 Sand like - Dilative
12 - 12 12 12 Transitional - Dilative
B E E Clay-ike - Contractive
13- 13- 13 13 Transitional - Contractive
4 J ] Sand like - Dilative
Sand like - Dilative
14+ 144 144 14 Clay-ike - Contractive
154 154 154 15 Clay-ike - Contractive
E 4 4 Clay-ike - Contractive
16 16 16 16 Transitional - Contractive
4 ] ] Transitional - Contractive
17 4 174 17 4 b Dy 4 Clay-ike - Contractive
4 i 4 Transitional - Contractive
18 18 18+ 18 Transitional - Contractive
1 ] ] Transitional - Contractive
194 194 194 19 Sand-ike - Contractive
4 4 4 Sand like - Dilative
— 1+ 1 v 1 r 1 T 1 v 1 1T 1T v 1T 7 17 T T v 17 17 L L L L
0 100 200 300 400 0 2 4 6 8 10 -2 2 4 6 8 10 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) u2 Mod. SBTn (Robertson 2016)
Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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POLI I_I Instituto Politécnico da Guarda

TELNILO  UNITA
GUAORDd  Lzm-
Project:

Location:

CPT: C8
Total depth: 19.75 m, Date: 13/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Modified Robertson (2016) SBTn
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0.1 1
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CCS: Clay-like - Contractive - Sensitive

CC: Clay-like - Contractive
CD: Clay-like - Dilative

TC: Transitional - Contractive
TD: Transitional - Dilative
SC:  Sand-like - Contractive
SD: Sand-like - Dilative

Normalized Cone Resistance, Qtn
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-
o

Updated SBTn plots

Modified Schneider et al (2008) SBTn
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Normalized Cone Resistance, Qtn
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Normalized Rigidity Index
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Go/gn

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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PQLl I_I Instituto Politécnico da Guarda
TeLnICO  UNITA

CPT: CPTu-C9
Total depth: 21.80 m, Date: 04/11/2024

GUO RDO I;m'as N Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:
Cone resistance Sleeve friction Pore pressure
04 04 04
1 1 1 ¥
2 2
34 34
4 4
4> -
5 5
6 6
| 3
7 7
8 8
9 9
E 104 E it )
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0 10 20 30 0 100 200 300 400 0 500 1,000
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

1

0.8

U.6
——// 0.4

CPeT-IT v.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 10/11/2024, 17:32:39

Project file: C:\Users\User\Desktop\377-51 (2024) ARGONVIA (CPTu) Azambuja LN\DADOS CAMPO CPTu 2dia\CPTu resultados 2nd\CPTU-C9.cpt



PQLl I_I Instituto Politécnico da Guarda
TeLICO  UNITA

GUORDA ==V
Project:
Location:

CPT: CPTu-C9

Total depth: 21.80 m, Date: 04/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT - Bq plots

SBT plot
1,000 1,000 4
m
o
=
o 100—_
100 y ]
c J
2 s i
Q 0
o T J
~ (0]
(] A= 5
(8] ()]
c c
(1]
i 8
o -
= 5
(] (0] -
[ == t 10 i
o o o
O ] ]
10 1
1
-0.60

10

0.1 1
Friction Ratio, Rf (%)

T T T T T T T
-040 -0.20 0.00 0.20 040 060 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TeLICO  UNITA

GUORDO |z
Project:
Location:

CPT: CPTu-C9

Total depth: 21.80 m, Date: 04/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT - Bq plots (normalized)

Normalized Bq plot

SBTn plot
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Pore pressure ratio, Bqg

SBTn legend

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

[ 2. organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C9

TELUILO  UNITA O s vation 000 m

- : 0.
GUORDA [==, Coords: X:0.00, Y:0.00
Project: Cone Type:
Location:

Cone Operator:

Bq plots (Schneider)

Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POL | I_I Instituto Politécnico da Guarda CPT: CPTu-C9
L) *x . .
Tel:ﬂ.” I:o UNITA Total depth: 21.80 m, Date: 04/11/2024

G”O P\DO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:

Norm. Soil Behaviour Type Fuzzy Classification
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SBTn (Robertson 1990) Probability of Soil Types (%)

Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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Instituto Politécnico da Guarda

POLI
TELNILO
GUARDA

UNITI\I

universitas
montium

CPT: CPTu-C9

Total depth: 21.80 m, Date: 04/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
0 ] 0 0 ] j Sand & silty sand
1- 1 1 ¥ 1
T ] Cla
2+ 2 2 2 d
3 - 3 3] 3 Sensitive fine grained
Sensitive fine grained
4 4 4 4
mLY -
5 - 5 5 5 Sensitive fine grained
T 7 6 Sensitive fine grained
6 6 - 6 e Sensitive fine grained
] Clay & silty clay
77 ’ 7] e i Silty sand & sandy silt
8 8 8 - 8
9 : 9 9 9 Sensitive fine grained
é 10+ E 10 é 10 é é 10 Sensitive fine grained
i ' Clay & silty cla
S 11+ £ 11 £ 114 S £ 11 Sa:d&silttyysaZd
o 2 [=Y a i a a d :
Q [] [] [] [0] Very stiff fine grained
a 124 o 12 0o 12+ o a 12 Clay & silty clay
h b Clay & silty clay
13+ 13 13+ 13 Silty sand & sandy silt
N b Clay & silty clay
14 4 14 14 14 Clay & silty clay
E E Sand & silty sand
15+ 15 154 15 Clay & silty clay
E E (Slliiy & si(llt)éclay I
16 - 1 16 ilty sand & sandy silt
b _ b . i 15 Silty sand & sandy silt
174 17 174 17 Silty sand & sandy silt
2 i Silty sand & sandy silt
18 18 18 18 Silty sand & sandy silt
. 7 Sand & silty sand
19+ 19 194 19 Silty sand & sandy silt
g - Sand & silty sand
204 20 20 20
] J Sand & silty sand
21 21 214 21 Sand
T T T T LI T L L L L -1r _ _r T T 7T LIS .| F N L RN PR T
0 10 20 30 0 2 4 6 8 10 0 500 1,000 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 Clayeysilttosilty clay  [] 7. Gravely sand to sand

[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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TELNILO
GUARDA

Project:
Location:

I_I Instituto Politécnico da Guarda
UNITA

universitas
montium

CPT: CPTu-C9

Total depth: 21.80 m, Date: 04/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Norm. cone resistance Norm. friction ratio Norm. pore pressure ratic
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SBTn Index Norm. Soil Behaviour Type
Sand & silty sand
1 Clay
2 Clay
3
4 Sensitive fine grained
5 Sensitive fine grained
Sensitive fine grained
6 Sensitive fine grained
- Silty sand & sandy silt
Silty sand & sandy silt
8 Sensitive fine grained
Clay & silty clay
9
—_ Sensitive fine grained
g 10 . :
= Silty sand & sandy silt
S 11 Silty sand & sandy silt
% Silty sand & sandy silt
o 12 Clay & silty clay
Silty sand & sandy silt
13 Clay & silty clay
Clay & silty clay
14 Silty sand & sandy silt
Silty sand & sandy silt
15 Clay & silty clay
Clay & silty clay
Clay & silty clay

Silty sand & sandy silt
Sand & silty sand
Sand & silty sand
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand

18
19
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21 Sand & silty sand

LI T [ B o e
1 2 3 4 0 2 4 6 8 10 12 14 16 18

Ic SBTn (Robertson, 1990)
SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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PQL' I_I Instituto Politécnico da Guarda
TeLNICO  UNITA
GUARDdA

montium
Project:
Location:

CPT: CPTu-C9

Total depth: 21.80 m, Date: 04/11/2024

Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type:

Cone Operator:

Norm. cone resistance Norm. friction ratio Norm. pore pressure ratic Mod. SBTn I(B)

Mod. Norm. SBTn
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Mod. SBTn legend

Sand like - Dilative
Clayike - Dilative

Clay-like - Contractive
Clayike - Dilative
Clay-like - Contractive

Clay-like - Contractive - Sensitiye

Clayike - Contractive - Sensiti
Clay-ike - Contractive - Sensiti
Transitional - Contractive
Transitional - Contractive
SandHike - Contractive

@ @

Clay-like - Contractive - Sensitiye

Transitional - Contractive

Sand like - Dilative
Clay-like - Dilative
Clayike - Dilative
Transitional - Dilative
Sand-ike - Contractive
Sand like - Dilative
Transitional - Dilative
Sand like - Dilative
Sand like - Dilative
Clay-ike - Contractive
Transitional - Dilative
Sand like - Dilative
Transitional - Dilative
Sand like - Dilative
Sanddike - Contractive

Sand like - Dilative
Sand-ike - Contractive
Sand-ike - Contractive

Sand like - Dilative

8 10 12 14 16 18

Mod. SBTn (Robertson 2016)

[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative

[ 5- TD: Transitional - Dilative
[] 6. sC: Sand-like - Contractive

[ 2. cc: Clay-like - Contractive
. 3. CD: Clay-Like: Dilative
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P_OL' I_I Instituto Politécnico da Guarda
TeLICO  UNITA

CPT: CPTu-C9
Total depth: 21.80 m, Date: 04/11/2024

GLIG RDG I;rén"ﬁ'fmm N Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:
Updated SBTn plots
Modified Robertson (2016) SBTn Modified Schneider et al (2008) SBTn Normalized Rigidity Index
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CCS: Clay-like - Contractive - Sensitive
CC: Clay-like - Contractive

CD: Clay-like - Dilative

TC: Transitional - Contractive

TD: Transitional - Dilative

SC:  Sand-like - Contractive

SD: Sand-like - Dilative

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)

CPeT-IT v.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 10/11/2024, 17:32:39
Project file: C:\Users\User\Desktop\377-51 (2024) ARGONVIA (CPTu) Azambuja LN\DADOS CAMPO CPTu 2dia\CPTu resultados 2nd\CPTU-C9.cpt



POLI
TELNICO
GUARDO

UNITA

I_I Instituto Politécnico da Guarda

CPT: CPTu-C11

Total depth: 15.17 m, Date: 04/11/2024

Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00

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

Cross correlation between qc & fs
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C11
Te'l:mll:o UNITA Total depth: 15.17 m, Date: 04/11/2024

O”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Project: Cone Type:
Location: Cone Operator:

SBT - Bq plots

SBT plot Bq plot
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Pore pressure ratio, Bqg
1
0.1 1 10 SBT legend
Friction Ratio, Rf (%) [l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand
[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDO |z
Project:
Location:

CPT: CPTu-C11

Total depth: 15.17 m, Date: 04/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

SBT - Bq plots (normalized)

SBTn plot
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Normalized cone resistance, Qtn

Normalized Cone Resistance, Qtn
=
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Normalized Friction Ratio, Fr (%)

Normalized Bq plot
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Pore pressure ratio, Bqg

SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C11
Te'l:m”:O UNITA Total depth: 15.17 m, Date: 04/11/2024

Surface Elevation: 0.00 m
GUORDa =V

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Bq plots (Schneider)

Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C11
Tel:ﬂ.ll EO UNITA Total depth: 15.17 m, Date: 04/11/2024

GUO RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
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SBTn (Robertson 1990) Probability of Soil Types (%)
Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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POLI
TELAILO  UNITA
GLARDA

montium

Instituto Politécnico da Guarda

CPT: CPTu-C11

Total depth: 15.17 m, Date: 04/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
04 0 0 0
0.5 0.5 0.5 0.5 Sand &silty sand
13 1 1 1 Silty sand & sandy silt
1.5 4 1.5 1.5 1.5
2 2 2 v g Sy
2.5+ 2.5 2.5 - 2.5 ety Bsilied
E ay & silty clay
3 p 2 B -:Ir B Sand & silty sand
33 ] 33 3. ] A3 Silty sand & sandy silt
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E 4 Sand & silty sand
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5.5 5.54 5.5+ 5.5 Cly& ‘Ity IY
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] ] ] |
9.5 . 9.5 ] 9.5 ] 9.5 | Clay & silty clay
104 104 10+ 10 }
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11__ 11_. 11_. i ‘ Clay & silty clay
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b 7 7 Silty sand & sandy silt
124 124 12 12 | Clay & silty clay
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E E I Silty sand & sandy silt
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13.5 13.5 13.5 13.5 Sify send & gody il
g e Clay & silty clay
144 144 144 14 Silty sand & sandy silt
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Tip resistance (MPa) Pressure (kPa) I(SBT) SBT (Robertson, 2010)
SBT legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI

I_I Instituto Politécnico da Guarda

TELNILO  UNITA
GUAORDd Lz
Project:

Location:

CPT: CPTu-C11

Total depth: 15.17 m, Date: 04/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Norm. cone resistance Norm. friction ratio Norm. pore pressure rati

0+ 0 0+
0.5 0.5 0.5
1 1 1
5] 1.5 1.5
2] 7\ 2]
2.5 25 2.5
3] 3 3
3.5 3.5 3.5
4] 4 4]
4.5 45 4.5
5] 5] 5
5.5 5.5 5.5
6 6 6
_ 6.5—: _ 6.5—: _ 6,5—: _
£ 7] E 7 £ 7 g
g 721 £ 727 £ 727 £
% 8—. 8 8': % 8': %
0 8.5 0 g5 O g8.54 o
9] 9] 9]
9.5 9.5 9.5
104 104 10
10.5] 10.5 10.5]
114 114 114
11.5 11.5 11.5
124 124 124
12.54 12.54 12.54
13 13 13
13.5] 13.5] 13.5]
14 14 14
14,5 14,5 14,5
154 154 154
T T T T T T LI B R B R R T T T T
0 100 200 300 400 0 2 4 6 8 10 0 0.5 1
Qtn Fr (%) Bg

SBTn Index Norm. Soil Behaviour Type
0
Sand
0.5 0.5 Sand & silty sand
1 1 Silty sand & sandy silt
1.5 1.5
2 5 Clay
25 2:5 Clay & silty clay
3 3 Sand & silty sand
3.5 3.5 Sand & silty sand
Clay
4
4 Sand
4.5 4.5 Silty sand & sandy silt
Clay & silty clay
5 5
5.5 5.3 Clay & silty clay
6 6
6.5 65 gay
7 E 7 Gy
7.5 c 7.5
a
8 b 8
8.5 0O 85
9 9
9.5 9.5
10 10
102 103 Clay &silty cl
11 iq ay & silty clay
11.5 11.5
12 12
12.5 12.5
13 13
13.5 13.5
14 14
Silty sand & sandy silt
14.5
145 Clay & silty clay
15 15 Clay & silty clay
LIRS I T TR VRN ERELLERE LI
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson, 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand

[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: CPTu-C11
Te'l:mll:o UNITA Total depth: 15.17 m, Date: 04/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type:
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati Mod. SBTn I(B) Mod. Norm. SBTn
0+ 0 0
0.5 0.5 0.5 0.5 Sand like - Dilative
13 1 13 Transitional - Dilative
1.54 1.5 1.54 1.5 Clay-ike - Dilative
24 2 2
2.5 ] 2.5 2.5 _- 2.5 Clayike - Contractive
] ] Transitional - Contractive
34 3 3 " -
3.5 3.5 3.5 35 Sand like - Dilative
2 ' i ' Transitional - Dilative
4 - 4 4 4 T
g 4 Sand like - Dilative
4.5 B 4.5 i 4.5 ] 4.5 Transitional - Dilative
5 5 -] 5 Transitional - Dilative
- E E Transitional - Dilative
5.5 5.5 5.5 5.5
6 6 6 Transitional - Dilative
. 6.5 6.5 6.5 65 g:ayj!:e-g!:agve
b 7 7 = ay-like - Dilative
£ 71 E 74 £ 79 £ = Clay-ike - Dilative
g 751 £ 751 s 75 g 75 £ Transitional - Contractive
= 8 o 8 > 8 N > = Transitional - Dilative
O 8.54 O 8.54 O 8.5 O 85 &)
94 9 9 4
9.5 9.5 9.5+ 9.5
104 10 10+ 10
10.5 10.5 10.5 10.5 ‘
11 11 11 11 1 . .
- E 4 Transitional - Contractive
11.5 11.5 11.54 11.5 11.54
123 123 12 12 124
12.5 12.5 12.5 12.5 12,59
134 134 13 13 5 1
13.5 13.54 13.54 13.5 13.54
144 144 144 14 ‘ 14 ]
145 . 145 1 14.5 ] 14.5 :___: 14.5 1 Sand-like - Contractive
4 4 > " Transitional - Dilative
15 15 154 T —— 15 | — 15 Transitional - Dilative
—T—T T —T— T T T T T T T
0 100 200 300 400 0 2 4 6 8 10 -2 0 2 4 6 8 10 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) u2 Mod. SBTn (Robertson 2016)
Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [] 6. sC: Sand-like - Contractive
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POLI I_I Instituto Politécnico da Guarda

TELNILO  UNITA
GUAORDd  Lzm-
Project:

Location:

CPT: CPTu-C11

Total depth: 15.17 m, Date: 04/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type:

Cone Operator:

Modified Robertson (2016) SBTn

1,000 L e

100 4@

Normalized Cone Resistance, Qtn
=

0.1 1
Normalized Friction Ratio, Fr (%)

10

CCS: Clay-like - Contractive - Sensitive

CC: Clay-like - Contractive
CD: Clay-like - Dilative

TC: Transitional - Contractive
TD: Transitional - Dilative
SC:  Sand-like - Contractive
SD: Sand-like - Dilative

Normalized Cone Resistance, Qtn

1,000

100

-
o

Updated SBTn plots

Modified Schneider et al (2008) SBTn

| T T ST T A SN AT AU T T '

il 1 T T B W 1

L R T T T T T TTT

10
Du2/sig'v

12 14 16 18 20

Normalized Cone Resistance, Qtn

1,000

100

10

Normalized Rigidity Index

10

100

1,000
Go/gn

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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POLI I_I Instituto Politécnico da Guarda CPT: C12
Te I:ﬂ.ll [O UNITA Total depth: 20.69 m, Date: 10/11/2024

GUG RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance Sleeve friction Pore pressure
04 04 0
14 14 1
2 2 2 -
34 3 34
4 - 4 - 4 -
5 5+ 5
6 6 6 w
77 7 4 7 -
8 8 - 8
- 9_ -~ 9_ - 9_
E i £ - c i
~ 10 ~ 104 ~ 10
ey iy ey
= . =] E o i
211 =114 211
[a) . [a) : a _
124 124 124
1344 13+ I? 134
14 14 4 14
154 15+ 154
16 16— 16
174 171 I 174
18 4 18 1 18 4
194 19 4 194
-I ! 1 v I ! I ' -I v ] ' | L ) -I v ) v 1
0 10 20 30 0 200 400 600 0 1,000 2,000
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

1

0.8

e
0.6 e —

0.4
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L e L E e e e e e e e A B B B o B e e e B e e e I B B s e e m m s
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C12
Total depth: 20.69 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots

SBT plot
1,000 1,000
m
o
>
o 100—_
100 y ]
c J
2 s i
g -
o g |
(8] ()]
c c
(1]
i 8
@ o
= 5
(] (0] -
@ g 10
o o g
Q 3 ]
10 .
1
-0.60

10

0.1 1
Friction Ratio, Rf (%)

T T T T T
-040 -0.20 0.00 0.20 040 060 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

CPT: C12

Total depth: 20.69 m, Date: 10/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

)

Normalized Bq plot

universitas
GUaRDa L=V
Project:
Location:
SBT - Bq plots (normalized
SBTn plot
1,000 1,000
5
o
= ~ 100
] [0} -
C 100 g ]
[1e]
g 5
f = (.‘_1 .
5 ] !
Q =
w0 () u
()] [ o=
= S
2 b 1
3 I
o m©
: E
: =
£ 10 ]
= i
= i
1
-0.60

0.1 1 10
Normalized Friction Ratio, Fr (%)

]

1 L}

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

T
-0.40 -0.20

SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C12
Tel:ﬂ.[IEO UNITA Total depth: 20.69 m, Date: 10/11/2024
O‘LI G RD G upens Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI I_I Instituto Politécnico da Guarda CPT: C12
Tel:ﬂ.ll I:O UNlTA Total depth: 20.69 m, Date: 10/11/2024

O‘UO RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
0.5 0.5
1 1
2 2
2.5 ‘ 2.5
3 3
3.5 e— 3.5
4 4
4.5 4.5
5 5
5.5 5.5
6 6
6.5 6.5
7 7
7.5 7.5
8 8
8.5 8.5
9 9
E 9.5 E 95
Z 10 Z 10
6= 10.5 82 10.5
o 11 o 11
Q115 O 115
12 12
12.5 12.5
13 13
13.5 135
14 14
14.5 14.5
15 15
15.5 15.5
16 16
16.5 16.5
17 17
17.5 175
18 18
18.5 18.5
19 19
19.5 19.5
20 20
20.5 20.5
0 2 4 6 8 10 12 14 16 18 0 20 40 60 80 100
SBTn (Robertson 1990) Probability of Soil Types (%)
Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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TELNILO
GUARDA

Project:
Location:

U

L i

NITA

universitas
montium

Instituto Politécnico da Guarda

CPT: C12
Total depth: 20.69 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Cone resistance qt
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20
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Tip resistance (MPa)
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104

12

13

144
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174

18

194

20

Friction ratio

Depth (m)

Pore pressure u

I

10

124

13

144
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16

174

18

194

20+

1 -
1,000
Pressure (kPa)

T
2,000

Depth (m)

SBT Index

Soil Behaviour Type

Clay

Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay

Very stiff fine grained
Very stiff sand/clayey sand
Sand & silty sand
Clay & silty clay

Sand & silty sand
Silty sand & sandy silt
Clay & silty clay

Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Sand & silty sand
Clay & silty clay

Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay

I?

Depth (m)

Clay & silty clay

Silty sand & sandy silt
Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay
Silty sand & sandy silt
T T T T T T T T T
1 2 3 4 0 2 4 6 8 10 12 14 16 18
I(SBT) SBT (Robertson, 2010)
SBT legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI
TELNILO
GUARDA

Project:
Location:

UNIT/\I

universitas
montium

Instituto Politécnico da Guarda

CPT: C12
Total depth: 20.69 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance
(=

14

2 -

Depth (m)

T T L T T T
0 100 200 300
Qtn

400

Depth (m)

Norm. friction ratio

0
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Norm. pore pressure ratic
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-0.2 0

| L L
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Bg

T
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Depth (m)

SBTn Index Norm. Soil Behaviour Type

Clay

Very stiff fine grained
Clay & silty clay

Very stiff fine grained
Clay & silty clay

Clay & silty clay

Very stiff fine grained
Very stiff sand/clayey sand
Very stiff fine grained
Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
Clay

Clay
Clay
Clay
Clay
Clay & silty clay
Clay & silty clay
Clay

Clay
Clay & silty clay
Clay
Clay & silty clay
Clay & silty clay

Depth (m)

Clay
Clay & silty clay
Clay & silty clay

Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay

Clay & silty clay
Clay & silty clay

Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay
| IR IS LT LT AP RN TN

1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson, 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand

[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C12
Tél:ﬂ.ll I:O UNITA Total depth: 20.69 m, Date: 10/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure ratic Mod. SBTn I(B) Mod. Norm. SBTn
iy 0 2 0 ' Clay-ike - Dilaive
Clay-like - Dilative
= - - 1
17 1 17 ! Clay-ike - Dilative
9. 2 ] 2 2 2 Claydike - Dilative
. ] J Transitional - Dilative
34 34 3 3 3 Transitional - Dilative
. 1 T Transitional - Dilative
4 4 44 4 4 Sand like - Dilative
L = 7 Transitional - Dilative
5 5 5 5 5 Sand like - Dilative
o o J Transitional - Dilative
_ _ _ 6 Transitional - Dilative
5 5 . 6 Sand like - Dilative
T T ] Transitional - Dilative
7 4 7 4 7 5 7 7 Clay-ike - Dilative
1 1 1 Clayike - Dilative
8 - 8 - 8 - 8 8 Transitional - Dilative
< 4 - Transitional - Dilative
— 9 — 9 — 9 — 9 — 9 Transitional - Contractive
= E = E = E £ £ Transitional - Contractive
~ 10 ~ 10 ~ 10+ ~ 10 ~ 10 Transitional - Contractive
:g_ g ‘ag_ g ‘ag_ E ‘ag_ -‘g_ Clayike - Dilative
o 1144 o 114 o 11 o 11 o 11 Transitional - Contractive
[a)] E [a) E [a)] - [a)] [a)] Transitional - Contractive
12 12 12 - 12 12 Clay-like - Contractive - Sensitiye
] - 4 Clay-ike - Contractive
134 13 13 13 13 Clay-like - Contractive - Sensitiye
14 14 14 14 14
154 154 154 15 15
16 __ 16 __ 16 -_ 16 16 Claylike - Contractive - Sensitiye
17 4 17 4 17 17 17
18 18 18 18 18
12 j 12 j 12 __ 12 19 Transitional - Contractive
Sand like - Dilative
20 i 20 i 20 __ 20 20 Transitional - Contractive
T T 1 7 LI IR R S B B N e 0
0 100 200 300 400 0 2 4 6 8 10 -2 0 2 4 6 8 10 100 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) u2 Mod. SBTn (Robertson 2016)
Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [] 6. sC: Sand-like - Contractive
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POLI

I_I Instituto Politécnico da Guarda

TELCNILO  UNITA

universitas

GUORDA L=V

Project:
Location

CPT: C12
Total depth: 20.69 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

1,000

100

Normalized Cone Resistance, Qtn

CCs:
CC:
CD:
TC:
TD:
SC:
SD:

Modified Robertson (2016) SBTn

-
(=)

0.1 1
Normalized Friction Ratio, Fr (%)

Clay-like - Contractive - Sensitive
Clay-like - Contractive

Clay-like - Dilative

Transitional - Contractive
Transitional - Dilative

Sand-like - Contractive

Sand-like - Dilative

10

Normalized Cone Resistance, Qtn

1,000

100

-
o

Updated SBTn plots

Modified Schneider et al (2008) SBTn
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Normalized Cone Resistance, Qtn
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100

10

Normalized Rigidity Index

10 100 1,000
Go/gn

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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POLI
TELNICO
GUARDO

UNITA

universifes
montium

Instituto Politécnico da Guarda

CPT: C13

Total depth: 20.85 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
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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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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C13
Total depth: 20.85 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:
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SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

CPT: C13

Total depth: 20.85 m, Date: 10/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:
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Normalized Bq plot

universitas
GUaRDa L=V
Project:
Location:
SBT - Bq plots (normalized
SBTn plot
1,000 1,000
5
o
= ~ 100
] [0} -
C 100 g ]
[1e]
g 5
f = (.‘_1 .
5 ] !
Q =
w0 () u
()] [ o=
= S
2 b 1
3 I
o m©
: E
: =
£ 10 ]
= i
= i
1
-0.60

0.1 1 10
Normalized Friction Ratio, Fr (%)

T T T T T T v
-040 -0.20 0.00 0.20 040 060 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 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.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 12/11/2024, 21:24:38
Project file: C:\Users\User\Desktop\377-51 (2024) ARGONVIA (CPTu) Azambuja LN\DADOS CAMPO CPTu 3fase\CPTu resultados 3th\CPTU-C13.cpt



POLI I_I Instituto Politécnico da Guarda CPT: C13
Tél:ﬂ.ll I:O UNITA Total depth: 20.85 m, Date: 10/11/2024

Surface Elevation: 0.00 m
GUORDa =V

Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550

Location: Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI I_I Instituto Politécnico da Guarda CPT: C13
Tel:ﬂ.ll I:O UNITA Total depth: 20.85 m, Date: 10/11/2024

GUO RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
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SBTn (Robertson 1990) Probability of Soil Types (%)
Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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POLI I_I Instituto Politécnico da Guarda CPT: C13
Tél:ﬂ.ll I:O UNITA Total depth: 20.85 m, Date: 10/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
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SBT legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C13
Tél:ﬂ.ll I:O UNITA Total depth: 20.85 m, Date: 10/11/2024
universtes Surface Elevation: 0.00 m

montium

GUARDd

Project:
Location:

Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance
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E - b Sand & silty sand
1 1 14 1 Very stiff sand/clayey sand
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Norm. friction ratio

Norm. pore pressure ratic

SBTn Index

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

. 2. Organic material
[l 3- Clay tossilty clay

[ 5- Silty sand to sandy silt
[ 6. Clean sand to silty sand [ 9. Very stiff fine grained

Norm. Soil Behaviour Type

. 7. Gravely sand to sand
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POLI I |

Instituto Politécnico da Guarda

CPT: C13

Tel:ﬂ.ll I:O UNITA Total depth: 20.85 m, Date: .10/11/2024
uestes Surface Elevation: 0.00 m

GUARDd

Project:
Location:

Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance

Norm. friction ratio

Norm. pore pressure ratic

Mod. SBTn I(B)

Mod. Norm. SBTn
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Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
[ 2. cc: Clay-like - Contractive [ 5- TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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Total depth: 20.85 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
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POLI I_I Instituto Politécnico da Guarda CPT: C14
Te I:ﬂ.l I [O UNITA Total depth: 18.43 m, Date: 14/11/2024

GUG RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
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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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PQLl I_I Instituto Politécnico da Guarda
TeLICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C14
Total depth: 18.43 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots
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SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TeLICO  UNITA
Exiad

CPT: C14
Total depth: 18.43 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:
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Normalized Bq plot
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SBTn legend

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

[ 2. organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C14

Tél:n.[“:O UNITA Total depth: 18.43 m, Date: 14/11/2024

O‘LI G RD G upens Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550

Location: Cone Operator:

Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI I_I Instituto Politécnico da Guarda CPT: C14
Tel:ﬂ.ll I:o UNITA Total depth: 18.43 m, Date: 14/11/2024

GUO RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
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SBTn (Robertson 1990) Probability of Soil Types (%)
Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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POLI I_I Instituto Politécnico da Guarda CPT: C14
Te'l:mll:o UNITA Total depth: 18.43 m, Date: 14/11/2024

G”O RDO W Surface Elevation: 0.00 m
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T 1 i Clay & silty cla
13 13 134 c,ai T
7 ] ] Clay & silty clay
14+ 14+ 14 —jmgr Silty sand & sandy silt
i i i Clay & silty clay
154 154 154 Sand & silty sand
7 ] ] Sand & silty sand
164 164 16+ Silty sand & sandy silt
1 | 1 Clay & silty cla
17+ 17 - 17 Clag ek
- 4 - Sand & silty sand
184 184 184 | E Clay
- 4 Clay & silty cla
T — T 71 7T T T T T T T 7 1 T T
0 20 40 0 2 4 6 8 10 0 1,000 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 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI
TELNILO
GUARDA

Project:
Location:

I_I Instituto Politécnico da Guarda
UNITA

universitas
montium

CPT: C14
Total depth: 18.43 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance Norm. friction ratio Norm. pore pressure rati

N T—_— X
1 1 1
24 2 2 -
34 34 3
4 - 4 - 4 -
5 5 4 5 -
6 - 6 - 6 -
7 - 7 - 7 -
— 8+ — 8+ — 8+ —
E ] E ] E ] E
c El = 9 .= 9 .=
- - — _ = _ =
o o o o
a 10—_ a 10—_ a 10—_ a
11 114 11+
124 124 12 4
134 134 134
14 14 14+
15 154 15
16 16 16 -
17 174 174
184 184 184
I I B e e e e e e T T T T T T T 7T T T T T
0 100 200 300 400 0 2 4 6 8 10 0 0.5 1
Qtn Fr (%) Bq

SBTn Index

Norm. Soil Behaviour Type

Sand & silty sand
Silty sand & sandy silt

Clay
Sand & silty sand

Sand & silty sand
Sand & silty sand

Silty sand & sandy silt

Clay

Depth (m)

Clay & silty clay

Clay
Clay & silty clay
Clay
Sand & silty sand
Silty sand & sandy silt
Clay
Clay & silty clay
Silty sand & sandy silt
Clay
Clay
L B e e e e e e
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson, 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand

[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C14
Te'l:mll:o UNITA Total depth: 18.43 m, Date: 14/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati Mod. SBTn I(B) Mod. Norm. SBTn
04 0 0 Sand like - Dilative
L _h-a ] Transitional - Dilative
1 1 - 1 1 Clay-ike - Contractive
] | | Transitional - Dilative
2 2 2+ 2 Sand like - Dilative
1 i i Sand-ike - Contractive
34 34 34 3 Transitional - Dilative
4 4 - 4 - 4
- E E Clay-ike - Dilative
54 54 5 4 5
6 6 6 6
74 74 74 7
— 8+ — 8 — 8 — — 8
£ . E ] £ £ £
I 9 - P 9 - = 9 - e o 9 Clay-ike - Contractive
- - - . - _ - -
5 5 5 5 5
9 . __ 2 10 __ 2 10 _- a 10 a 10
114 114 114 141 11
124 124 124 12 12
4 4 4 Clay-ike - Contractive - Sensifive
Clay-ike - Contractive
134 134 134 13 13 Clayike - Contractive
1 1 1 Claylike - Contractive - Sensifive
14+ 14+ ——— 14+ 14 : 14 Sand-like - Contractive
] T T Clay-ike - Contractive - Sensifive
15+ 154 154 15 15 Clay-like - Contractive - Sensifive
4 J J Transitional - Contractive
Sand like - Dilative
16 i 16 ] 16 ] 16 16 Transitional - Contractive
Clay-ike - Dilative
174 174 17 17 17 Clay-ike - Dilative
4 . . Sand like - Dilative
18 - 18 - 18 - 18 18 Clay-ike - Dilative
B 4 Transitional - Dilative
— T T T T T T T — 71 r T T T 17 L L L L
0 100 200 300 400 0 2 4 6 8 10 -2 0 2 4 6 8 10 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) u2 Mod. SBTn (Robertson 2016)
Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [] 6. sC: Sand-like - Contractive
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POLI

I_I Instituto Politécnico da Guarda
TELNICO  UNITA

universitas

GUORDA L=V

Project:
Location

CPT: C14
Total depth: 18.43 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

1,000

Modified Robertson (2016) SBTn
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0.1 1
Normalized Friction Ratio, Fr (%)
CCS: Clay-like - Contractive - Sensitive

CC:
CD:
TC:
TD:
SC:
SD:

Clay-like - Contractive
Clay-like - Dilative
Transitional - Contractive
Transitional - Dilative
Sand-like - Contractive
Sand-like - Dilative

10

Normalized Cone Resistance, Qtn

-
o

Updated SBTn plots

Modified Schneider et al (2008) SBTn

| I ISR [T TN TN N TR N N AT S S '

T T T

-2 0 2 4 6 8 10 12 14 16 18 20
Du2/sig'v

Normalized Cone Resistance, Qtn

1,000

100

10

Normalized Rigidity Index

10 100 1,000
Go/gn

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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POLI I_I Instituto Politécnico da Guarda CPT: C15
Te I:ﬂ.l | [O UNITA Total depth: 15.40 m, Date: 10/11/2024

GUG RDG W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance Sleeve friction Pore pressure
0:‘} 0_- 0_-.
0.5 0.5 0.5
13 14 14
1.5 {54 1.5
2 2 2 )
2.5 l 2.5 2.5—\I
3 3] 3]
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a3 2 2]
4.5]] 4.5 4.5
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5.5 5.5 5.5
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6.5 6.5 6.5
g 7] E 7 E ]
:_C: 7.5 E 7.5 :_C: 7.5+
[=Y 8 - a 8 4 [=Y 8 -
& 853 8 857 8 857
9] 9] 9
9.5 9.5 9.5
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10.5 10.5 10.5
11 11 11
11.5 11.5] 11.5
12 12 12
125 12.54] 12.54]
13 13 13
13.5 13.5 13.5
14 14 14
14.5 14.5 14.5
154 154 154
-I T T T T -I T T T T T -1—'—|_ T
0 20 40 0 200 400 0 500
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

1

0.8
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C15
Total depth: 15.40 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots

SBT plot
1,000 1,000
m
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>
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2 s i
g -
o g |
(8] ()]
c c
(1]
i 8
@ o
= 5
(] (0] -
@ g 10
o o g
Q 3 ]
10 .
1
-0.60

10

0.1 1
Friction Ratio, Rf (%)

T T T T T T v
-040 -0.20 0.00 0.20 040 060 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

CPT: C15

Total depth: 15.40 m, Date: 10/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

)

Normalized Bq plot

universitas
GUaRDa L=V
Project:
Location:
SBT - Bq plots (normalized
SBTn plot
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Normalized Friction Ratio, Fr (%)

T T T T T T v
-040 -0.20 0.00 0.20 040 060 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C15
Te'l:m”:O UNITA Total depth: 15.40 m, Date: 10/11/2024

universitas

Surface Elevation: 0.00 m
GUORDa =V

Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550

Location: Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI ..
TELAILO  UNITA
GlUORDa ==

Project:
Location:

I_I Instituto Politécnico da Guarda

Total depth: 15.40 m, Date: 10/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

Norm. Soil Behaviour Type
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SBTn (Robertson 1990)
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Fuzzy Classification
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Probability of Soil Types (%)

Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil

100
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POLI I_I Instituto Politécnico da Guarda CPT: C15
Te‘l:mll:o UNITA Total depth: 15.40 m, Date: 10/11/2024

universitas

G”O RDO Iﬂ// Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
0 0 . 0 ] 0 = Clay & silty clay
0.5 0.5 0.5 0.5 0.5 Clay
] 7 ] 1 Clay & silty clay
E 4 e 4 L 4 L Clay & silty clay
1.5+ 1.5 4 1.5 1.5 1.5 Clay
2 2] 2 =z 3 2 Cloy:
2.5 2.5 2‘5—“I 2.5 2.5
4 4 4 Clay
34 34 34 3 3
3.5—_ 3.5—_ 3 5—_ 3.5 3.5 Clay & silty clay
4 - 4 - 4 - 4 4 Clay & silty clay
4.5 4.5 4.5 4.5 4.5 Clay & silty.clay
N ] ] Sand & silty sand
2 4 = ] = -I = 5 Sand & silty sand
5.5+ 5.5+ 5.5 5.5 5.5 Silty sand & sandy silt
6 - 6 6 1 6 6 Clay
6.5 6.5 6.5 6.5 6.5 ggg“”‘yc'“
T 74 T 79 T 79 E 7 € 7 Sand &siy sand
- b — N — ] — - ay & silty clay
£ 7.5 p 7.5 P 7.5 P 7.5 < 7.5 Clay & silty clay
aQ 8 [=% 8 a 8 a 8 aQ 8
g 8.5 8 8.5 8 8.5 8 85 S 85
o o = T B ] B ! a ' Sand & silty sand
94 94 94 9 9
9.5 9.5 9.5+ 9.5 9.5 Sity send & sandy il
b B b I ilty sand & sandy si
10—_ 10—_ 10—_ 10 10! Clay &silty clay
10.5 10.54 10.54 10.5 10.5 Clay
11 11 11 11 11 o ey
11.5 4 11.5 4 11.54 11.5 11.5 Clay & silty clay
124 124 124 12 12 Clay
12.54 12.54 12.54 12.5 12.5 Clay & silty clay
134 134 134 13 13 2‘:3 Sa"jisangy Sf:‘
1 1 1 ilty sand & sandy silt
13'5__ 13'5_. 13'5_. 1.5 13.5 Silty sand & sandy silt
14+ 14 144 14 14 Clay &silty clay
14.5 14.5 14.5 14.5 145 8{:;“'“”'“
154 154 154 15 15 Clay
T T LE— T T T T T T T T T T T l A gy Ca
0 20 40 0 2 4 6 8 10 0 500 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 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C15
Te‘l:mll:o UNITA Total depth: 15.40 m, Date: 10/11/2024

universitas

G”O RDO Iﬂ// Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati SBTn Index Norm. Soil Behaviour Type
04 04 o F 0 Silty sand & sandy il
0.5 0.5 0.5 0.5 0.5 gaygd!:ly c:av
- - - I a slity clay
14 14 14 1 14 ga; ey
1.5 1.5 1.5 1.5 1.5 Clay & silty clay
2] 2] 2] 2 2 o
2.5 2.5 2.5+ 2.5 2.5+ Clay & silty clay
3 31 3 3 3 Clay
3.5 3.5 3.5 %5 3.5 Claysiyclay
g 4 4 Silty sand & sandy silt
44 4 4 4 4 Silty sand & sandy silt
4.5 - 4.5 - 4.5 4.5 4.5 Silty sand & sandy silt
5.} 5 5 5 5 Sand &silty sand
b ] ] Sand & silty sand
5'5'_ 5'5'_ 5'5'_ 5.5 5.5 Clay&sillyyclay
6 - 6 | 6 6 6 Clay
6.5 - 6.5 - 6.5 - 6.5 6.5 Clay & silty clay
~~ 7 __ ~ 7 _' —~ 7 _— — " —_ . | Clay
£ ] B ] =] ] =] £ Silty sand & sandy silt
£ 757 £ 757 £ 757 { g 75 s 75 Clay
=4 8 =% 8 [=% 8+ [=% 8 =4 8 Sand
(0] - (] & (] & (] ()
O 8.54 o 8.5 A 8.5 A 8.5 n 8.5
9] 9] 9] g 9 Sand & silty sand
9.5 9.5 9.5+ 9.5 9.5 Silty sand & sandy silt
N T T 11Ty san sandy si
10—_ 10—_ 10—_ 10 10— Clay &silty clay
10.5 4 10.54 10.54 10.5 10.5 Clay
114 114 11 11 11 Clay Gally cley
11.5 11.5 11.5 11.5 11.5 o i
124 12 124 12 12 (Si!i':ly s —
12.5 12.5 12.5 12.5 12.5 G bty
134 134 134 13 13 Sand & silty sand
13.5 13.5 13.5 13.5 135 g;'tvsa"d sandy silt
- - - ay
14— 14 14+ 14 14
14.5 14.54 14.54 14.5 14.5
154 154 154 15 15
1 L I T ¢ = Ady & a
0 100 200 300 400 10 0 0.5 1 1 2 3 4 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) Bq Ic SBTn (Robertson, 1990)
SBTn legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C15
Te'l:mll:o UNITA Total depth: 15.40 m, Date: 10/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati Mod. SBTn I(B) Mod. Norm. SBTn

0 0 0 4 0

Sand-like - Contractive
Transitional - Dilative
Transitional - Dilative
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10 10 10

10.5 10.5 10.5] 10.5
11 11 11 11
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12 12 12 12

12.54 12.5 12.5 12.5
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Qtn Fr (%) u2 Mod. SBTn (Robertson 2016)
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Transitional - Contractive

Transitional - Contractive
Sand like - Dilative
Sand like - Dilative
Transitional - Contractive

-
o
1

Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative

. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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POLI

TEeLnICO

UNITA

universitas

GUORDA L=V

Project:
Location

I_I Instituto Politécnico da Guarda

CPT: C15
Total depth: 15.40 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

1,000

100

Normalized Cone Resistance, Qtn

CCs:
CC:
CD:
TC:
TD:
SC:
SD:

Modified Robertson (2016) SBTn
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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POLI I_I Instituto Politécnico da Guarda CPT: C16
Te I:ﬂ.l I [O UNITA Total depth: 17.45 m, Date: 10/11/2024

GUG RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
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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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PQLl I_I Instituto Politécnico da Guarda
TeLICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C16
Total depth: 17.45 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots
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SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TeLICO  UNITA

CPT: C16

Total depth: 17.45 m, Date: 10/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:
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Normalized Bq plot
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SBTn legend

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

[ 2. organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C16
TELNICO UNITA Total depth: 17.45 m, Date: 10/11/2024
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GUARDd Iﬂ/\, Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
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Bq plots (Schneider)

Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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Project:
Location:

I_I Instituto Politécnico da Guarda CPT: C16
UNiTA Total depth: 17.45 m, Date: 10/11/2024
unherstos Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. Soil Behaviour Type
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Project:
Location:

Instituto Politécnico da Guarda

CPT: C16
Total depth: 17.45 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:
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I(SBT) SBT (Robertson, 2010)
SBT legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C16
Te‘l:mll:o UNlTA Total depth: 17.45 m, Date: 10/11/2024

O‘”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati SBTn Index Norm. Soil Behaviour Type
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SBTn legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C16
Te‘l:mll:o UNITA Total depth: 17.45 m, Date: 10/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
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Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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Project:
Location

CPT: C16
Total depth: 17.45 m, Date: 10/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:
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Modified Robertson (2016) SBTn
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Updated SBTn plots

Modified Schneider et al (2008) SBTn
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CPT: C17
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Te[m I I:O unhestos Surface Elevation: 0.00 m
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Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
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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).
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C17
Total depth: 17.26 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:
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SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

CPT: C17

Total depth: 17.26 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:
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SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C17
TELNICO UNITA Total depth: 17.26 m, Date: 14/11/2024

Surface Elevation: 0.00 m
GUORDa =V

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Bq plots (Schneider)

Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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GUORDA ==V
Project:
Location:

I_I Instituto Politécnico da Guarda

Total depth: 17.26 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

Norm. Soil Behaviour Type
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SBTn (Robertson 1990)
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Fuzzy Classification
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Probability of Soil Types (%)

Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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montium

Instituto Politécnico da Guarda

CPT: C17
Total depth: 17.26 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:
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SBT Index Soil Behaviour Type
0 Sand & silty sand
0.5 0.5 Sand & silty sand
1 1 Silty sand & sandy silt
1.5 1.5
5 2
2.5 2.5
3 3
3.5 3.5
4 4
4.5 4.5
5 5
5.5 5.5
6 6
6.5 6.5 .
7 7 Sand & silty sand
7.5 75
8 E 8
8.5 - 85
9 a 9
9.5 8 9.5
10 10
10.5 10.5
B 11
115 11.5
12 12
1:2.5 12.5 e
13 13 Sand & silty sand
13.5 13.5 Silty sand & sandy silt
14 14 S!Ity sand & sandy sﬁlt
Silty sand & sandy silt
14.5 14.5 Clay & silty clay
15 15 Silty sand & sandy silt
15.5 15.5 Clay & silty clay
Clay
16 16 Clay & silty clay
16.5 16.5 Clay
17 17 Eang&silty sand
L L= L= L I B R
1 2 3 4 0 2 4 6 8 10 12 14 16 18
I(SBT) SBT (Robertson, 2010)
SBT legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda
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GUORDA ==
Project:

Location:

CPT: C17
Total depth: 17.26 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance Norm. friction ratio Norm. pore pressure rati
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SBTn Index Norm. Soil Behaviour Type
0 Sand
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13.5 13.5 Silty sand & sandy silt
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14.5 14.5 Clay & silty clay
15 15 Clay
15.5 15.5 Clay
1o 16 Clay & silty clay
16.5 16.5 Clay
17 17 Sand & silty sand
L L L L L
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson, 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand

[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Project:

Location:

I_I Instituto Politécnico da Guarda

CPT: C17

Total depth: 17.26 m, Date: 14/11/2024

Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550

Cone Operator:

Norm. cone resistance
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Mod. SBTn legend
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Mod. SBTn (Robertson 2016)

[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative

[ 2. cc: Clay-like - Contractive
. 3. CD: Clay-Like: Dilative

[ 5- TD: Transitional - Dilative
[] 6. sc: sand-like - Contractive
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I_I Instituto Politécnico da Guarda

TELCNILO  UNITA

universitas

GUORDA L=V

Project:
Location

CPT: C17
Total depth: 17.26 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:
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Normalized Cone Resistance, Qtn
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Modified Robertson (2016) SBTn
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Updated SBTn plots

Modified Schneider et al (2008) SBTn
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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POLI I_I Instituto Politécnico da Guarda CPT: C18

TSCUILO ~ HNIT/A S o tovton: 000 m
montium e
GUGRDO Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:

Cone resistance Sleeve friction Pore pressure
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Tip resistance (MPa)

Friction (kPa)
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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).
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C18
Total depth: 15.58 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots

SBT plot
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SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained

CPeT-IT v.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 14/11/2024, 14:00:38
Project file: C:\Users\User\Desktop\377-51 (2024) ARGONVIA (CPTu) Azambuja LN\DADOS CAMPO CPTu 4fase\CPTu resultados 4th\CPTU-C18.cpt



PQLl I_I Instituto Politécnico da Guarda
TeLICO  UNITA

CPT: C18

Total depth: 15.58 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:
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Normalized Bq plot
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SBTn legend

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

[ 2. organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C18
Tél:n.[“:O UNITA Total depth: 15.58 m, Date: 14/11/2024
O‘LI G RD G upens Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI I_I Instituto Politécnico da Guarda CPT: C18
Tel:ﬂ.ll I:O UNITA Total depth: 15.58 m, Date: 14/11/2024

O‘UO RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
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SBTn (Robertson 1990) Probability of Soil Types (%)
Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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Instituto Politécnico da Guarda

CPT: C18

Total depth: 15.58 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
0 0 7] 0 1 /— 0 Clay &silty clay
0.5 0.5 0.5 0.5 0.5 Clay &silty clay
4 4 4 Clay & silty clay
14 14 1+ 1 1 Silty sand & sandy silt
1.5 1.5 1.5 15 1.5 Silty sand & sandy silt
2 5 2 ] 2 ] 2] 2 g:latz sand & sandy silt
2.5 7 2.5 ] 2.5 ] 2.5 2.5 Silty sand & sandy silt
34 3 3 - 3 3 Clay & silty clay
7 ] ] Clay & silty clay
3.5 3.5 3.5 b A 3.5 35 Clay & silty clay
4 ] 4 4 4 4 |
] ] ] Clay & silty clay
41 4 %3 i 42 i o 2 Silty sand & sandy silt
5 5 5 5 5 Clay
5.5 5.5 5.5 5.5 5.5 g'lay e
7] ©7] &7 6 6 sflty sand& sandy an
6.5 6.5 6.5 6.5 6.5 Ldalos Lot
= i 7] £ 7 7] = 7 7] = o : £ 7 Sand & silty sand
~ 7.54 ~ 7.54 ~ 7.5+ il = 7.5 Silty sand & sandy silt
£ - = g i g o c Cla
8 S 8 ] 8 ] 8 = 8 Y
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o 857 o 857 o 8357 o 83 o B85 Clay & silty clay
9 9 9 9 9 Clay & silty clay
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10j J.()—~ 1(}—~ 104 10 Clay & silty clay
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B 4 4 | a
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13.5_ 135_ 13.5 1 13.5 13.5 Sand & silty sand
14 14 14 o 14 14 Silty sand & sandy silt
14.5—_ 14. 5—_ 14.5—_ 14.5 14.5 Clay & silty clay
154 154 154 15 15 Clay
15.5] 15.5 15.5] 15.5 155 Very stiff sand/clayey sand
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Tip resistance (MPa) Rf (%) Pressure (kPa) I(SBT) SBT (Robertson, 2010)
SBT legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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CPT: C18
Total depth: 15.58 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance Norm. friction ratio Norm. pore pressure rati
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SBTn Index Norm. Soil Behaviour Type
0 Silty sand & sandy silt
0.5 Clay & silty clay
1 Silty sand & sandy silt
75 Sand & silty sand
’ Silty sand & sandy silt
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2.5 Silty sand & sandy silt
3 Clay & silty clay
35 Clay & silty clay
. Clay & silty clay
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5 ;
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=
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9 Clay & silty clay
9.5 Clay & silty clay
10 Clay
10.5 o
11 Clay & silty clay
115
12 Clay
1:2.5
13 Clay & silty clay
Silty sand & sandy silt
13.5 Sand & silty sand
14 Clay & silty clay
14.5 Clay
15 Clay
Clay & 5|Ity clay
15.5 nd
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson, 1990)

SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand

[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C18
Te'l:mll:o UNITA Total depth: 15.58 m, Date: 14/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati Mod. SBTn I(B) Mod. Norm. SBTn
0 N 0 N 0 N 0 Sand-like - Contractive
0.5 0.5 0.5 0.5 0.5 Clay-ike - Dilative
. '] '] 1 : Sandlike - Dilat
. 1 1 and like - Dilative
1.5 7 1.5 7 1.5 7 1.5 1.3 Transitional - Dilative
2 - 2 - 2 - 2 2 Transitional - Dilative
2.5 2.5 2.5 2.5 2.5 Sand-ike - Contractive
3 3] 3 3 3 Transitional - Dilative
4 4 4 Clay-ike - Dilative
3.5 3.5 3.5 3.5 3.5 Transitional - Dilative
] J ] | 4
4 4 4 4 % i 4 Transitional - Dilative
4.5 N 4.5 N 4.5 N 4.5 4.5 Transitional - Dilative
5 54 5 5 5 Clay-ike - Dilative
5.5 ] 5.5 ] 5.5 55 55 Clay-ike - Dilative
1 - e . -DI 0
6] 6 6 6 6 Sand like - Dilative
6.5 6.5 6.5 6.5 6:5 Sand like - Dl
— 7 p— ] — ] — — and like - Lilative
E ] £ sad E ] E E !
I 7.5 7 e 7.5 N e 7.5 N e 7.5 = 7.5 Transitional - Dilative
s 8 | a 8 - a 8 a 8 a 8 ?Iay-like-[l)ilagl;lve
[ 7 (7] ] [ ] [ (7] ransitional - Dilative
a 857 a 857 a 837 o B85 a B85 Transitional - Dilative
9 - 9~ 94 9 9 Clayike - Contractive
i ] ] Transitional - Dilative
2.5 25 el 4.2 2 Transitional - Dilative
104 10 7] 10 7] 10 10 'éransiﬂonal - Dilative
- ] ] lay-ike - Dilative
10.5+ 10.5 10.5 10.5 10.5 Clay-ike - Dilative
1142 114 114 11 11 Clay-ike - Dilative
11.54 11.54 11.54 1715 11.5
12 12 12 12 12 Clay-ike - Contractive
12.5 12.5 12.5 1254 12.5
134 134 134 13 13 Clay-like - Contractive - Sensifive
J g g Sand-ike - Contractive
13.5 13.5 13.5 13.5 13.5 Sand like - Dilative
14+ 14+ 14 14 14 Sand-like - Contractive
14.54 14.5 14.5 14.5 14.5 Cay:llka - Dlisive
1 7 7 Clay-ike - Dilative
L5 4 L5 4 15 4 15 15 Tmnsmonal Contractlve
1554 15.5 4 155 e 15.5 15.5 4% : nd Jike - Di
0 100 200 300 400 10 -2 0 2 4 6 8 10 100 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) u2 Mod. SBTn (Robertson 2016)
Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
CPeT-IT v.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 14/11/2024, 14:00:38 8

Project file: C:\Users\User\Desktop\377-51 (2024) ARGONVIA (CPTu) Azambuja LN\DADOS CAMPO CPTu 4fase\CPTu resultados 4th\CPTU-C18.cpt



POLI
TELNICO
GUARDA

Project:
Location:

I_I Instituto Politécnico da Guarda
UNITA

universitas

CPT: C18
Total depth: 15.58 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Modified Robertson (2016) SBTn
1’000 ! 1 I 1

=
-t
(@4
)
=
Ic 100
L]
wn
(V]
o
Q
c
(o]
L4
o
©
=
| .
o
=
1
0.1 1 10

Normalized Friction Ratio, Fr (%)

CCS: Clay-like - Contractive - Sensitive

CC: Clay-like - Contractive
CD: Clay-like - Dilative

TC: Transitional - Contractive
TD: Transitional - Dilative
SC:  Sand-like - Contractive
SD: Sand-like - Dilative

Normalized Cone Resistance, Qtn

1,000

100

-
o

Updated SBTn plots

Modified Schneider et al (2008) SBTn

PR AT T IS TR [T ST TN O AT S N T

Lol 1 T T B W 1

T T T

10
Du2/sig'v

12 14 16 18 20

Normalized Cone Resistance, Qtn

1,000

100

10

Normalized Rigidity Index

10

100

1,000
Go/gn

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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POLI I_I Instituto Politécnico da Guarda CPT: C19
Te I:ﬂ.ll [O UNITA Total depth: 12.40 m, Date: 14/11/2024

GUG RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance Sleeve friction Pore pressure
04 0 0
0.5+ 0.5 0.5
14 14 1
1.5+ 1.5+ 1.5+
2 2 2
2.5 2.5 2.5
34 3 3 4
3.5+ 3.5 3.5
4 - 4 - 4 - b 4
4.5 4.5 4.5 -
54 5 - 5
~ 5.5 ~ 5.5 ~ 5.5
£ y £ 4 £ 4
~ 6 — ~ 6 - ~ 6 -
B i = i £ i
o 6.5 2 6.5 a 6.5
o] ' i [¢}] ' i o] ' i
a <] a4 o 24
7.5+ 7.5 7.5+
8- 8 8 -
8.5 - 8.5 1 8.5 -
94 9 9
9.5+ 9.5 1 9.5 -
104 10 10
10.5 10.5 10.5
114 11+ 11
11.54 11.54 11.54
12 12 124 4
] _ 12—
1 ' I J ) ' 1 L} ) T I v ) I v 1 v |
0 20 40 0 200 400 600 0 500 1,000
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

1

0.6

-40 -18 -16 -14 -12 -10 -8 -6 -4 2 { 2 4 6 8 10 12 14 16 18 2L
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C19
Total depth: 12.40 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots

SBT plot
1,000 1,000 4
m
o
=
o 100—_
100 y ]
c J
2 s i
[5) g
U: (0]
(] A= 5
(8] ()]
c c
(1]
i 8
o -
= 5
(] (0] -
@ ¢ 104
o o g
O 3 ]
10 1
1
-0.60

0.1 10

1
Friction Ratio, Rf (%)

T T T T T T v
-040 -0.20 0.00 0.20 040 060 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

CPT: C19

Total depth: 12.40 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

)

Normalized Bq plot

universitas
GUaRDa L=V
Project:
Location:
SBT - Bq plots (normalized
SBTn plot
1,000 1,000
5
o
= ~ 100
] [0} -
C 100 g ]
[1e]
g 5
f = (.‘_1 .
5 ] !
Q =
w0 () u
()] [ o=
= S
2 b 1
3 I
o m©
: E
: =
£ 10 ]
= i
= i
1
-0.60

0.1 1 10
Normalized Friction Ratio, Fr (%)

T T T T T T v
-040 -0.20 0.00 0.20 040 060 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C19
TELNICO UNITA Total depth: 12.40 m, Date: 14/11/2024

universitas

GUARDd Iﬂ/\, Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Bq plots (Schneider)

Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
1’000 j| [l 1 1 L 1 1 1 I 1 L 1 1 1 Il ] 1 1 I 1 1 I T T B A} Il Il T T A | 1 L P N T B |

100 - -

> . [ > [
o™ o™

2 a L

= L = L
(0] (0]
[ [

[S] o (@] L
o o

1 i 1 i
o o

1
10 ] - 10 ] -
: Se(\ N : i
1 — . —— 1 T — ——
-2 -1 0 1 2 3 4 5 6 7 8 9 10 0.1 1 10 100
Du2/sig'v Du2/sig'v
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POLI

I_I Instituto Politécnico da Guarda

Té[ﬂ." I:o UNiTA Total depth: 12.40 m, Date: 14/11/2024
GI.I ORD O pestes Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
0.5 0.5
1 1
1.5 1.5
2 2
2.5 255
3 3
3.5 35
4 4
4.5 4.5
5 5
~ 55 . 55
£ E
~— é St 6
£ £
a a
o 6.5 o 6.5
(s} [a)
7 7
745 7.5
8 8
8.5 8.5
9 9
9.5 9.5
10 10
10.5 10.5
11 11
11.5 11.5
12 12

— T T
0 2 4 6 8 10 12 14 16 18
SBTn (Robertson 1990)

0 20 40 60 80
Probability of Soil Types (%)

Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil

100
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POLI I_I Instituto Politécnico da Guarda CPT: C19
Te‘l:mll:o UNlTA Total depth: 12.40 m, Date: 14/11/2024

O‘”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
04 04 0
- 1 1 0 Sand & silty sand
0.5+ 0.5 0.5+ = g}lty Zamlmslandy silt
] ] ] ay & silty clay
1 | 1 ] 1 ] 1 Clay
1.5 1.5 1.5 1.5 Clay
: 1 1 Clay
2 2 4 2 2 Sand & silty sand
- E Clay & silty clay
2.5 2.5 2.5 2.5 Clay & silty clay
- E E Clay & silty clay
3 —_ 3 —_ 3 —_ 3 gilay g Sllty clay
3.5 3.54 3.5 1 35 Iay&snycay
4 . . Clay & silty clay
4 4 4 ! 4 Silty sand & sandy silt
4.5+ 4.5+ 4.5+ 4.5 Clay &siltyclay
i J J Silty sand & sandy silt
5 5 - 5 - 5 Silty sand & sandy silt
B 4 4 Silty sand & sandy silt
fg 5.9 E 5.5 E 5.5 - E E 5.5
~— 6 _- ~— 6 _- ~—~ 6 _- ~—~ — 6 Clay & silty clay
i i i J c J e =
a 6.5 a 6.5 a 6.5 a 2 6.5 Silty sand & sandy silt
o 5 5 57 a 5] 2 o : ity sand & sandy si
[a] 7] (=) 7] @] 7 @) (@] 7 Silty sand & sandy silt
4 ] ] Clay
7.5 7.5 7.5 7.5 g:lty ;and&slandy silt
7 7 7 ay &silty clay
& 4 8 i 8 i 8 Clay & silty clay
8.5 8.5 8.5 « 8.5 Sand & silty sand
9] g g 9 Very stiff sand/clayey sang
9.5+ 9.5 = 9.5 9.5
10+ 10+ 10 10
10.5 10.5] 10.5- 10.5 Sand & sity sand
114 114 114 11
11.54 11.54 11.54 11.5
12 12 1215 12 =
4 4 4 Clay & silty clay
S —
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 7
0 20 40 0 2 4 6 8 10 0 500 1,000 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 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C19
Te‘l:mll:o UNlTA Total depth: 12.40 m, Date: 14/11/2024

O‘”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati SBTn Index Norm. Soil Behaviour Type
04 04 04 — 0
- 7 7 0.5 Sand & silty sand
0'5__ 0'5__ 0'5__ 0.5 ’ Sand & silty sand
$ B $ 7 g 7 g ! Clay & silty clay
1.5 1.5 1.5 15 1.5 Clay &silty clay
4 4 4 glaydaé‘snfy clayrd
- ] - 2 and & silty san
2 i 2 ] - ] 2 Sand & silty sand
2 5'_ 2-5'_ 2 5'_ 2.5 25 Clay & silty clay
3 3 3 3 3 Silty sand & sandy silt
3.5 4 3.5 4 3.5 3.5 35 Clay & silty clay
] ] ] Clay & silty clay
- - - 4
4 4 4 4 4 4 4 Sand & silty sand
4.5 4.5 - 4.5+ 4.5 4.5 Clay & silty clay
4 ] ] Silty sand & sandy silt
5 5 - 5 - 5 5 Silty sand & sandy silt
- 1 1 Silty sand & sandy silt
~ 5.5 ~ 5.5 ~ 5.5 s 5.5 ~ 5.5 Silty sand & sandy silt
€ 4 £ . £ - £ =
~ 6 - ~ 6 ~ 6 ~ 6 ~ 6 Clay & silty clay
i 1 ic ] e ] c T
S 6.5 o 6.5 o 6.5 8 6.5 a 6.5 Silty sand & sandy sil
v i [ J ) ] o : 5 . ity sand & sandy silt
[a] 7 [a) 7 [a] 7 [a] 7 (o) 7 Silty sand & sandy silt
4 4 4 Clay
7.5+ 7.5 7.5 7.5 7.5 g}ltyzand&slandysilt
] 7 7 ay & silty clay
B 4 B 4 B 4 8 8 Clay & silty clay
8.5 8.5 8.5+ 8.5 8.5 Sand & silty sand
9 g g 9 9 Very stiff sand/clayey sang
9.5+ 9.5+ 9.5+ 9.5 9.5
104 10 10+ 10 10
10.5 4 10.5 4 10.5 4 10.5 10.5 Sand & silty sand
114 114 114 11 11
11.5 4 11.54 11.54 11.5 11.5
124 12 124 12 ok
] i 14 " S
— T T L e e s e e e T T T T pdA-gilty-s3nd
0 100 200 300 400 0 2 4 6 8 10 0 0.5 1 1 2 3 4 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) Bq Ic SBTn (Robertson, 1990)
SBTn legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C19

TELCNILO  UNITA

Total depth: 12.40 m, Date: 14/11/2024

niversitas 1 .
GUO RDO “"mm Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati Mod. SBTn I(B) Mod. Norm. SBTn
0 0 0 0
1 . —'l Sand like - Dilative
0.5 1 0.5 1 0.5 0.5 0.5 Sand like - Dilative
i | 4 n Transitional - Dilative
1 . a5 7 1 § 1 Clay-like - Dilative
1.5 1.5 1.5 1.5 1.5 Clay-ike - Dilative
1 b b 5 Clay-ike - Dilative
24 24 2 2 Sand like - Dilative
b 7 7 25 Transitional - Dilative
2.5 2.5 2.5 2.5 : Claylike - Dilative
3 4 3 4 3 3 3 Sand like - Dilative
4 J J Sand like - Dilative
3.5 3.5 3.5 3.5 3.5 Transitional - Contractive
i ] ] Transitional - Dilative
- - - 4
:: i 4 ] 4 ] . Sand like - Dilative
4.5 4.5 4.5 45 4.5 Transitional - Dilative
4 . . Sand like - Dilative
5 5 5 - 5 5 Transitional - Contractive
E 4 4 Sand-like - Contractive
~ 5.5 ~ 5.5 ~ 5.5 s 5.5 ~ 5.5 o ot
Transitional - Dilative
é 6 E 6 é 6 é 6 E 6 g:ayjite-gi:aﬁve
T T T ay-ike - Dilative
"‘g_ 6.5 i '-‘g_ 6.5 i "‘g_ 6.5 i "‘g_ 6.5 'Jg_ 6.5 CIa{!-Iike-Dilaﬁve
(7] | (7] i ] i ] ' 7] ' Transitional - Dilative
al 7 o 7 o 7 o 7 al 7 Transitional - Dilative
4 4 4 Clay-ike - Dilative
7.5+ 7.5+ 7.5 7.5 7.5 Sand like - Dilative
g g g 8 8 Transitional - Dilative
4 . . Transitional - Dilative
8.5 1 8.5 1 8.5 1 8.5 8.5 Sand like - Dilative
9- 9] g 9 5 Transitional - Dilative
9.5 9.5 9.5+ 9.5 9.5
10+ 10+ 10+ 10 10
10.5 4 10.5 - 10.5 - 10.5 10.5 il Ay
114 114 114 11 11
11.5 4 11.54 11.54 11.5 11.5
12 124 124 12 12 Transitional - Dilative
1 — 1 1 Transitional - Dilative
LI S S e . e — T T T T 7 LI [ S M S S S s T T T T T T 717
0 100 200 300 400 0 4 6 8 10 -2 0 2 4 6 8 10 100 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) u Mod. SBTn (Robertson 2016)
Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [] 6. sC: Sand-like - Contractive
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POLI I_I Instituto Politécnico da Guarda CPT: C19

T UNITS A
L : 0.
OUGRDO - Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:

Updated SBTn plots

Modified Robertson (2016) SBTn Modified Schneider et al (2008) SBTn Normalized Rigidity Index
1’000 L L g0 a2 a1l L 1,000 PO [N TN AN TR [N TR [T TN Y NN (NN TN AN SN AN SO SN T M1 1{000 l ) Lol L Ll ! RN
] SD ; g
s s ] - [
o o | O i
o o o
2 2 2
§ 100 g 100 F g 1004 3
() wn o w - -
] I - ? 1 C
() (V) B Q 1 L
o o | x ] N
(] © - Q < |
c c c
o o L o 4
5] o o i
o o o
o 104 N 104 - N 104 -
= = s . ] a
£ £ ] [ E ] C
L _ e L
o o = r o T I
= 2 ] L =2 | I
1 1 +—r—vr4—F—T—T"—T"—T" 1 — —_—
0.1 1 10 -2 0 2 4 6 8 10 12 14 16 18 20 1 10 100 1,000
Normalized Friction Ratio, Fr (%) Du2/sig'v Go/gn

CCS: Clay-like - Contractive - Sensitive K(G) > 330: Soils with significant microstructure

CC: Clay-like - Contractive (e.g. age/cementation)

CD: Clay-like - Dilative

TC: Transitional - Contractive

TD: Transitional - Dilative

SC:  Sand-like - Contractive

SD: Sand-like - Dilative
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POLI I_I Instituto Politécnico da Guarda CPT: C21
Tel:ﬂ.IIEO UNITA Total depth: 11.13 m, Date: 10/11/2024

GUG RDG W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance Sleeve friction Pore pressure
04 0 0
0.5 0.5+ 0.5
14 14 1
1.5+ 1.5+ 1.5
24 2 - 2
2.5 2.5+ 2.5
34 31 3 -
3.5 3.5 3.5
1 1 1 h 4
4 - 4 4 4
4.5 1 4.5 4.5 1
E 5j E 5—_ E 5—_
c 5.54 c 5.5 c 5.5
-t -+ -t
[} T (o) 1 [} 1
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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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Total depth: 11.13 m, Date: 10/11/2024
Surface Elevation: 0.00 m
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SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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CPT: C21

Total depth: 11.13 m, Date: 10/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:
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SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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CPT: C21

Total depth: 11.13 m, Date: 10/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
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Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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CPT: C21

Total depth: 11.13 m, Date: 10/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
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SBT legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Total depth: 11.13 m, Date: 10/11/2024
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Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

Norm. cone resistance Norm. friction ratio Norm. pore pressure rati
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SBTn legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand

[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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Mod. SBTn legend

Mod. SBTn I(B)
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Mod. SBTn (Robertson 2016)
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Total depth: 14.31 m, Date: 12/11/2024

Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
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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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SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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SBTn legend

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

[ 2. organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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Sensitive fine grained
Silty sand & sandy silt
Clay

Silty sand & sandy silt
Clay & silty clay

Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt

E Sensitive fine grained
S—rt
c
-
= Sensitive fine grained
(@]

Sand & silty sand

Sand

Sand & silty sand
Silty sand & sandy silt
Clay & silty clay

Silty sand & sandy silt
Silty sand & sandy silt

Clay & silty clay
Sand & silty sand

Sand & silty sand
Clay & silty clay

Silty sand & sandy silt

Sand & silty sand
Clay & silty clay
Clay & silty clay
Sand & silty sand

0 2 4 6 8 10 12 14 16 18

I(SBT) SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda

TELCNILO  UNITA

GUORDA ==
Project:
Location:

CPT: C22
Total depth: 14.31 m, Date: 12/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance

Depth (m)
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Norm. friction ratio
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Norm. pore pressure rati
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3.5
4
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5
5.5
6
6.5
7
y
8
8.5

Depth (m)

SBTn Index Norm. Soil Behaviour Type
0
0.5 0.5 Sand & silty sand
1 1 Sand & silty sand
15 Silty sand & sandy silt
1.5 ’ Clay & silty clay
2 2
2.5 2.5 Clay & silty clay
3 3 Silty sand & sandy silt
Silty sand & sandy silt
35 3.5 Clay & silty clay
' Clay & silty clay
4 4 Silty sand & sandy silt
4.5 4.5 Silty sand & sandy silt
5 5 Silty sand & sandy silt
5.5 5.5 | — Silty sand & sandy silt
6 6
6.5 ’é‘ 65— Silty sand & sandy silt
7 = 77
= ]
7.5 T 754 Silty sand & sandy silt
8 o g
8.5 8.5 Sand & silty sand
9 9 Sand
9.5 9.5 S.and&silty sand .
Silty sand & sandy silt
10 10 Clay & silty clay
Silty sand & sandy silt
10.5 10.5 Silty sand & sandy silt
11 {1 Clay & silty clay
Sand & silty sand
11.5 11.5 ;
Sand & silty sand
12 12 Clay &silty clay
12.5 12.5 Silty sand & sandy silt
13 13 Sand & silty sand
Clay & silty clay
135 13.5 Clay & silty clay
14 14 Sand & silty sand
TSt T T
1 2 3 4 0 2 4 6 8 10 12 14 16 18
Ic SBTn (Robertson, 1990)
SBTn legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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TELNILO
GUARDA

Project:
Location:

UNIT/\I

universitas
montium

Instituto Politécnico da Guarda

CPT: C22
Total depth: 14.31 m, Date: 12/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance

Norm. friction ratio

Norm. pore pressure rati Mod. SBTn I(B) Mod. Norm. SBTn

04 04 0 0
] ] ] 0.5
0.5 4 0.5 ] 0.5 N 0.5 Sand like - Dilative
14 14 14 1 1
1 b 7 Transitional - Dilative
1.5 N 1.5 ] 1.5 ] 1.5 5.5 Transitional - Contractive
2 2 2+ 2 2 Sand like - Dilative
2.5 ] 2.5 7 2.5 N 2.5 2.5 Transitional - Contractive
3 3 34 3 3 Sand-ike - Contractive
] ] ] Sand-ike - Contractive
3.5+ 3.5 j? 3.5 35 c Claydike - Dilative
4 4 4 - 4 - 4 4 Sand like - Dilative
4.5 - 4.5 - 4.5 - 4.5 4.5 Sand-like - Contractive
5 - 5 _> 5 5 5 Sand-ike - Contractive
5.5 5.5 = 5.5 55 5.5 Sand-ike - Contractive
6 6 6 6 6
E 6.5 E 659 T 6.5 E 65 E 6.5 e L
= 7 N £ 7 7 - 7 7 - 7 £ 7
- - - - -
8 7.5 o 75 o 7.5 T 75 T 75 Transitional - Contractive
[a)] 8 - [a) 8 - [a)] 8 - [a) 8 &) 8 Sandike - Contractive
3 J 4 Sand-like - Contractive
8.5 8.5 8.5 8.5 8.5
9 ] 9] 9 g Sand like - Dilative
9.5 9.5 9.5 9.5 Transitional - Dilative
Transitional - Dilative
104 10 10 10 Clay-ike - Dilative
10.5 ] 10.5 7] 10.5 10.5 Sand-like - Contractive
. . Transitional - Contractive
] i i L1 Sand like - Dilative
11.54 11.54 11.5 11.5 Sand-ike - Contractive
b 1 Sand like - Dilative
12 124 12 12 Sand-ike - Contractive
12.5 12.5 12.5 12.5 Sanddike - Contractive
13 134 18 13 Clayike - Contractive - Sensifive
13,54 13.5 ] 13.5 13,5 Transitional - Contractive
4 . Transitional - Contractive
144 144 14 14 Sand like - Dilative
LI S e e e e | T T T T T T T T T T T T T T T 717
0 100 200 300 400 0 2 4 6 8 10 -2 0 2 4 6 8 10 100 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) u2 Mod. SBTn (Robertson 2016)
Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
[ 2. cc: Clay-like - Contractive [ 5- TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [] 6. sC: Sand-like - Contractive
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POLI I_I Instituto Politécnico da Guarda CPT: C22

T UNITS B
L : 0.
OUGRDO - Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:

Updated SBTn plots

Modified Robertson (2016) SBTn Modified Schneider et al (2008) SBTn Normalized Rigidity Index
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& \, : & [ & ] -
w ﬂ Pa R0 O ) ) 1 I
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1 1 : 1 — —— e —s
0.1 1 10 -2 0 2 4 6 8 10 12 14 16 18 20 1 10 100 1,000
Normalized Friction Ratio, Fr (%) Du2/sig'v Go/gn
CCS: Clay-like - Contractive - Sensitive K(G) > 330: Soils with significant microstructure
CC: Clay-like - Contractive (e.g. age/cementation)

CD: Clay-like - Dilative

TC: Transitional - Contractive
TD: Transitional - Dilative
SC:  Sand-like - Contractive
SD: Sand-like - Dilative
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POLI

TELNICO
GUARDdA

UNITA

I_I Instituto Politécnico da Guarda

CPT: C23

Total depth: 14.37 m, Date: 14/11/2024

Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance Sleeve friction Pore pressure
0 A ] 0
0.5 0.5+ o.slg
1__ 1-_ 1__
1.5 1.5 1.5
2 2 2] ) 4
2.5 2.5 2.5
3: 3—_ 3_-
3.5 3.5 i 3.5__‘
4_- 4 - 4_-
4.5:+ 4.5—: 4.5_-
5—- 5 - 5_-
5.5 5547 5.5
5: I 6 - 5_-
T 65t z 657 T 6.5
g 7] g s 71
a 7.5 1 [ 7-5—_L a 7.5 1
[a) 8 o 8 - [a) 8 -
8.5 8.5 8.5
9 9 94
9.5 9.5 9.5—_C-2
10 10 104
10.5 10.5 10.5 E
11-_ 11—_ ll—_=
11.5 11.5 11.5 4
12 19} 12
12.5 12.5- 12.54
13 i3 13
13.5 13.54 13.54
14 4 14 144 4
-I ' I ! | — -I L ' 1 ' 1 -I v I v
0 20 40 0 50 100 150 0 1,000

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
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PQLl I_I Instituto Politécnico da Guarda
TeLICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C23
Total depth: 14.37 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots

SBT plot
1,000 1,000 4
m
o
=
o 100—_
100 y ]
c J
2 s i
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o T J
o o |
(8] ()]
c c
(1]
i 8
o -
= 5
(] (0] -
@ ¢ 104
o o g
O 3 ]
10 1
1
-0.60

10

0.1 1
Friction Ratio, Rf (%)

T T T T T T v
-040 -0.20 0.00 0.20 040 060 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TeLICO  UNITA

CPT: C23

Total depth: 14.37 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

)

Normalized Bq plot

universitas
GUaRDa L=V
Project:
Location:
SBT - Bq plots (normalized
SBTn plot
1,000 1,000
5
o
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= i
= i
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0.1 1 10
Normalized Friction Ratio, Fr (%)

T T T T T T T
-040 -0.20 0.00 0.20 040 060 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBTn legend

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

[ 2. organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C23
Tél:ﬂ.[ll:O UNITA Total depth: 14.37 m, Date: 14/11/2024
universies Surface Elevation: 0.00 m
GUARDQ Lz
Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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POLI I_I Instituto Politécnico da Guarda CPT: C23

L) * . .
Tel:ﬂ.” I:o UMGEITA Total depth: 14.37 m, Date: ?4/11/2024
Nipest Surface Elevation: 0.00 m

GUARDd

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. Soil Behaviour Type Fuzzy Classification
0.5 0.5
1 1
1.5 1.5
2 2
245 25
3 3
3.5 3.5
4 4
4.5 4.5
5 5
5.5 5.5
6 6
E 6.5 E 6.5
E 7 E 7
8- 75 o 75
= 8 . 8
8.5 8.5
9 9
9.5 9.5
10 10
10.5 10.5
11 11
11.5 11.5
12 12
12.5 12.5
13 13
13.5 13,5
14 14
I L L LR T L L
0 2 4 6 8 10 12 14 16 18 0 20 40 60 80 100
SBTn (Robertson 1990) Probability of Soil Types (%)
Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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POLI
TeCn|

GUARDd

Project:
Location:

UNITA

universitas
montium

LO

Instituto Politécnico da Guarda

CPT: C23
Total depth: 14.37 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Cone resistance qt
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SBT Index Soil Behaviour Type
0
= Silty sand & sandy silt
0.5 0.5 Clay & silty clay
1 1 Sand & silty sand
Clay
g s Clay & silty clay
2 2 ]
2.5 25 Clay & silty clay
Silty sand & sandy silt
3 3 Sensitive fine grained
Silty sand & sandy silt
3.5 3.5 Clay
4 4 Silty sand & sandy silt
Clay & silty clay
.5 A Clay & silty clay
5 5 Silty sand & sandy silt
5.5 5,5 —|e— Silty sand & sandy silt
6 6
6.5 E 6.5 4— Silty sand & sandy silt
£ i
7 £ 7 7]
7.5 % 7.5 Sensitive fine grained
8 a 8 ] Silty sand & sandy silt
8.5 8.5 Sand & silty sand
9 9 Sand
9.5 o5 Sand & silty sand
Silty sand & sandy silt
1o 10 Silty sand & sandy silt
10.5 10.5 Silty sand & sandy silt
Clay & silty clay
L 11 Sand & silty sand
11.5 11.5 Silty sand & sandy silt
12 12 Clay
Clay & silty clay
12.5 12.5 Clay
13 13 Clay & silty clay
Clay
13.5 13.5 Clay &silty clay
f :
14 14 g:g sand & sandy silt
o e e e 152 e e
0 2 4 6 8 10 12 14 16 18
I(SBT) SBT (Robertson, 2010)
SBT legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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PQL' I_I Instituto Politécnico da Guarda
TEeLnICo UNITA

CPT: C23

Total depth: 14.37 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

GUORDAO ==
Project:
Location:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati
0+ 0 0
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SBTn Index Norm. Soil Behaviour Type

Depth (m)
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Clay & silty clay

Sand & silty sand
Silty sand & sandy silt
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Silty sand & sandy silt

Silty sand & sandy silt
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I 1
2 4
Ic SBTn

I I
1 2 3 4 0 6
(R
SBTn legend

8

Sept

10 12 14 16 18
obertson, 1990)

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand

[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand

[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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PQL' I_I Instituto Politécnico da Guarda
TEeLnICo UNITA

CPT: C23
Total depth: 14.37 m, Date: 14/11/2024

universitas i .
GLIO RDO hinii Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati Mod. SBTn I(B) Mod. Norm. SBTn
0 0 0 0
g 4 Sand-like - Contractive
0.5 0.5 0.5+ 0.5 Transitional - Contractive
1 N 1 1 N 1 Sand like - Dilative
] Clay-ike - Dilative
15 15 15 1.5 Transitional - Contractive
2 - 2 2 4 2 Sand like - Dilative
2.5 2.5 2.5 2.5 Transitional - Contractive
3 3 3 3 Sand-like - Contractive
7 ] Sand-ike - Contractive
2557 C 957 b Clay-ike - Diative
4 - 4 4 - 4 Sand like - Dilative
4.5 4.5 4.5+ 4.5 Sand-like - Contractive
5 ] 5 5 ] 5 Sand-ike - Contractive
5.5 ] 5.5 5.5 ] 5.5 Sand-like - Contractive
6+ 6 6+ 6
'g 6.5 -] E 6.5 E 6.5 E 6.5 E Sand-ike - Contractive
5 _ 7] 5 _’ 5 7] 5 7 5
% 7.5 . 3 7.5 % 7.5 T % 7.5 % Transitional - Contractive
&) 8 - [ 8 &) 8 &) 8 [a) Sand-like - Contractive
g e Sand-ike - Contractive
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9 9 9 g Sand like - Dilative
9.5 N 9.5 9.5 N z 9.5 Transitional - Dilative
104 10 10+ 10 Sand like - Dilative
10.5 - 10.5 10.5 - .- | 10.5 Transitional - Contractive
11 ] 11 11 ] 11 Transitional - Contractive
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Ll 4 L3 113 . 1L Sand like - Dilative
12+ 12+ 12 - 12 Clay-ike - Dilative
12.54 12.54 12.54 12.5 Clay-ike - Dilative
13 134 134 13 Transitional - Dilative
13.54 13.54 13.54 13.5 Clay-ike - Contractive
i ] Sand-ike - Contractive
144 144 144 — 14 Clay-fike - Dilative
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T T T
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1
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Mod. SBTn legend

0 2
Mod. SBTn (Robertson 2016)
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6
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[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative

[ 2. cc: Clay-like - Contractive
. 3. CD: Clay-Like: Dilative

[ 5- TD: Transitional - Dilative
[] 6. sC: Sand-like - Contractive
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P_OL' I_I Instituto Politécnico da Guarda
TeLICO  UNITA

GUORDQA |z
Project:
Location:

CPT: C23
Total depth: 14.37 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Modified Robertson (2016) SBTn
1’000 ! 1 I 1

Normalized Cone Resistance, Qtn
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0.1 1 10
Normalized Friction Ratio, Fr (%)

CCS: Clay-like - Contractive - Sensitive
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CD: Clay-like - Dilative

TC: Transitional - Contractive

TD: Transitional - Dilative

SC:  Sand-like - Contractive

SD: Sand-like - Dilative
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Updated SBTn plots

Modified Schneider et al (2008) SBTn
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Normalized Rigidity Index
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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POLI I_I Instituto Politécnico da Guarda CPT: C24
Te I:ﬂ.l | [O UNITA Total depth: 11.38 m, Date: 14/11/2024

GUG RDG W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance Sleeve friction Pore pressure
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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
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C24
Total depth: 11.38 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots

SBT plot
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SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C24
Te'l:mll:o UNITA Total depth: 11.38 m, Date: 14/11/2024

universitas

G”O RDO Iﬂ/v Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:

SBT - Bq plots (normalized)

SBTn plot Normalized Bq plot
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0.1 i 1 ) 10 SBTn legend
Normalized Friction Ratio, Fr (%)
. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravelly sand to sand
[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C24
Tél:n.[“:O UNITA Total depth: 11.38 m, Date: 14/11/2024
O‘LI G RD G upens Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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I_I Instituto Politécnico da Guarda
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Total depth: 11.38 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:
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SBTn (Robertson 1990)
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Fuzzy Classification
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Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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PQL' I_I Instituto Politécnico da Guarda
TEeLnICo UNITA

GUORDA ==V
Project:
Location:

CPT: C24

Total depth: 11.38 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Cone resistance qt Friction ratio Pore pressure u
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SBT legend

[l 1 Sensitive fine grained [l 4 Clayey silt to silty clay
[ 5- Silty sand to sandy silt

. 2. Organic material
[l 3- Clay tossilty clay

Depth (m)

Soil Behaviour Type

Sand & silty sand
Silty sand & sandy silt

Clay
Clay & silty clay
Clay & silty clay
Clay

Clay & silty clay
Clay

Clay

Clay & silty clay
Sensitive fine grained
Clay & silty clay
Sensitive fine grained

Clay & silty clay
Clay

Sensitive fine grained

Clay & silty clay

Sensitive fine grained

Silty sand & sandy silt

Silty sand & sandy silt
Clay & silty clay

Sand & silty sand

8 10 12 14 16
SBT (Robertson, 2010)

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C24
Te‘l:mll:o UNITA Total depth: 11.38 m, Date: 14/11/2024

u

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati SBTn Index Norm. Soil Behaviour Type
iy 0 Uy g Sand & silty sand
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7 T T Cla
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E . . Clay & silty clay
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Qtn Fr (%) Bq Ic SBTn (Robertson, 1990)
SBTn legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C24
Te'l:mll:o UNITA Total depth: 11.38 m, Date: 14/11/2024

u

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati Mod. SBTn I(B) Mod. Norm. SBTn
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] i Sand like - Dilative
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Qtn Fr (%) u2 Mod. SBTn (Robertson 2016)
Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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Project:
Location

CPT: C24
Total depth: 11.38 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:
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Modified Robertson (2016) SBTn
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Updated SBTn plots

Modified Schneider et al (2008) SBTn
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Instituto Politécnico da Guarda

CPT: C25

Total depth: 28.82 m, Date: 14/11/2024

Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance Sleeve friction Pore pressure
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs
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PQLl I_I Instituto Politécnico da Guarda
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GUORDA ==V
Project:
Location:

CPT: C25
Total depth: 28.82 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots

SBT plot
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SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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TeLICO  UNITA

CPT: C25

Total depth: 28.82 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

)

Normalized Bq plot
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SBTn legend

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

[ 2. organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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TELNICO UNITA Total depth: 28.82 m, Date: 14/11/2024

Surface Elevation: 0.00 m
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Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Bq plots (Schneider)

Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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Total depth: 28.82 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

Norm. Soil Behaviour Type
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o
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Depth (m)
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2.5
26
27
28

UL L L
8 10 12 14 16 18
SBTn (Robertson 1990)

Fuzzy Classification

0 20 40 60 80
Probability of Soil Types (%)

100

Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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POLI I_I Instituto Politécnico da Guarda CPT: C25
Tél:ﬂ.ll I:O UNITA Total depth: 28.82 m, Date: 14/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
0 - 0 - 0 0 = oy
1] 14 14 a1 1 Sand & silty sand
4 4 E b 4 Clay & silty clay
2 2 2 ]II = 2 2 Clay
3= 3:- 3 3 3 Clay & silty clay
b b Y Clay
4 ] 4 ] 4 ] 4 4 Silty sand & sandy silt
5 - 5 - 5 - 5 5 Sensitive fine grained
E E 4 6 Sensitive fine grained
6 6 6 _.“ 6 = Sensitive fine grained
7 7 7 7 7 7]
8 N 2 :_ 8 ] 8 8 i Sensitive fine grained
9 9 9 - 9 9 -
i : i ] i h 10 10 Jm= Sensitive fine grained
11+ 11+ 114 11 11 7
12 12 124 12 124
EIBt ElBt 513—_ 513 513—_
e 14t e 14j = 14-_ = 14 £ 14—_
a 15 o 154 a 154 a 15 Q 15+
9] E [ E [ E [ 9] :
0O 164 0O 164 0O 16 0 16 0 16 S
E E L an
17 174 174 17 17 Sand & silty sand
18 18 18—'=b 18 18 Sand
] E E Clay & silty clay
19 19 194 [ 3 19 19 Clay &silty clay
204 204 20+ 20 20 Clay
] ] ] ‘ Clay &silty clay
21 ; 21 N 21 N - o — Very stiff fine grained
224 224 224 L 22 22 i Very stiff fine grained
] ] - ‘ Sand & silty sand
23 23 23 L 23 23 Silty sand & sandy silt
24 24 244 f 24 54 g:gsand&sandysm
254 254 254 25 25 Clay & silty clay
E 1 E Clay & silty clay
26 26 26 26 26 - Clay
N N N —. Clay & silty clay
27 40 il ) 27— Clay & silty clay
28 28 284 28 28 Clay
E E E -~ Sand&silty sand
T LI | T T —r 1 1 v 1 1T r | T - T T T T 1T 7 1T 71T 717
0 20 40 0 2 4 6 8 10 0 2,000 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 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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Project:
Location:

Instituto Politécnico da Guarda

CPT: C25

Total depth: 28.82 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance
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SBTn legend
[l 1 Sensitive fine grained [l 4 Clayey silt to silty clay
[ 5- Silty sand to sandy silt

. 2. Organic material
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

[l 3- Clay tossilty clay

SBTn Index

1

2

Depth (m)

Norm. Soil Behaviour Type

NV s W N

0 2 4 6 8

Clay

Sand

Clay & silty clay

Clay & silty clay

Clay & silty clay

Clay &silty clay

Silty sand & sandy silt
Sensitive fine grained
Clay & silty clay
Sensitive fine grained
Sensitive fine grained
Sensitive fine grained
Sensitive fine grained
Silty sand & sandy silt

Sensitive fine grained

Sensitive fine grained
Sensitive fine grained

Sand

Sand & silty sand
Sand

Clay

Clay & silty clay
Clay & silty clay

Clay & silty clay

Clay

Clay

Silty sand & sandy silt
Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay

Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay

10 12 14 16 18

SBTn (Robertson, 1990)

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand
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POLI I_I Instituto Politécnico da Guarda

TELCNILO  UNITA

GUORDA ==
Project:
Location:

CPT: C25
Total depth: 28.82 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance

Depth (m)
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L T T T T T
0 100 200 300 400
Qtn

Depth (m)

Norm. friction ratio

22-

i3

0 2 4 6 8 10

Fr (%)

Depth (m)

Norm. pore pressure ratic Mod. SBTn I(B) Mod. Norm. SBTn
0+ 0 ~— Clay-ike - Dilative
1 - : 1 E Sand like - Dilative
L Transitional - Dilative
2 =} 2 z | = Clay-ike - Contractive
3 3 3 Transitional - Dilative
] 4 E Transitional - Dilative
47 4 Sand like - Dilative
5 7 5 5 i Clay-like - Contractive - Sensitiye
6 - 6 6 Clay-ike - Contractive - Sensitiye
7 7 Clayike - Contractive - Sensitiye
7 ] 7 Clay-ike - Contractive - Sensitiye
8 - 8 8 Clay-like - Contractive - Sensitiye
E Transitional - Contractive
9 < 9 9
10 7] 10 10 Clay-ike - Contractive - Sensitiye
114 11 11
12 ] 12 12 Clay-like - Contractive - Sensitife
134 ’g 13 E 13 Clay-ike - Contractive - Sensitiye
N S
14 ] e 14 = 14
154 a 15 Q15
E [ [
164 016 016
17 17 17 Sand like - Dilative
184 18 18 Sand like - Dilative
E Transitional - Dilative
194 19 19 Transitional - Dilative
] Transitional - Dilative
207 20 20 Clay-ike - Dilative
21 21 21 Transitional - Dilative
N Transitional - Dilative
22 4 22 22 Transitional - Dilative
234 23 23 Transitional - Dilative
24 ] 24 24 Transit%unal -Dilat!ve
E Transitional - Dilative
254 25 25 Clay-like - Dilative
26+ 26 26
27 27 59 Clay-like - Dilative
3 Transitional - Dilative
287 28 23 Transitional - Dilative
T T T 7 1 T
-2 2 4 8 10 0 2 4 6 8 10 12 14 16 18

u2

Mod. SBTn (Robertson 2016)

Mod. SBTn legend

[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative

B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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UNITA

universitas

Location:

Instituto Politécnico da Guarda

CPT: C25
Total depth: 28.82 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

1,000

Normalized Cone Resistance, Qtn

100

Modified Robertson (2016) SBTn
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-
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0.1 1
Normalized Friction Ratio, Fr (%)

CCS: Clay-like - Contractive - Sensitive
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CD:
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SC:
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Clay-like - Contractive
Clay-like - Dilative
Transitional - Contractive
Transitional - Dilative
Sand-like - Contractive
Sand-like - Dilative

10

Normalized Cone Resistance, Qtn

1,000

100

-
o

Updated SBTn plots

T I S

Modified Schneider et al (2008) SBTn
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8 10
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12

14

16

18 20

Normalized Cone Resistance, Qtn

1,000

100
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Normalized Rigidity Index

10
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1,000
Go/gn

K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Location:

UNITA

universifes
montium

Instituto Politécnico da Guarda

CPT: C26

Total depth: 20.54 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550

Cone Operator:

Cone resistance

Depth (m)
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T
20

T
40

Tip resistance (MPa)

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).
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

GUORDA ==V
Project:
Location:

CPT: C26
Total depth: 20.54 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots

SBT plot
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m
o
=
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U: (0]
(] A= 5
(8] ()]
c c
(1]
i 8
o -
= 5
(] (0] -
@ ¢ 104
o o g
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0.1 10

1
Friction Ratio, Rf (%)

T T T T T T v
-040 -0.20 0.00 0.20 040 060 0.80 1.00 1.20 1.40
Pore pressure ratio, Bqg

SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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PQLl I_I Instituto Politécnico da Guarda
TEeLNICO  UNITA

CPT: C26

Total depth: 20.54 m, Date: 14/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

)

Normalized Bq plot
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GUaRDa L=V
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SBT - Bq plots (normalized
SBTn plot
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Normalized Friction Ratio, Fr (%)

T T T T T T v
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Pore pressure ratio, Bqg

SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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Project:
Location:

CPT: C26
Total depth: 20.54 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Bq plots (Schneider)

Schneider et al (2008) Soil Class.

Schneider et al (2008) Soil Class.

1 T TR N T T Il (I TR TR T T T T | 1 T TN N T T I |

Essentialy
Drained
Sands

1’000 1 L 1 1 1 L 1 1 1 1 1 1 | 1 1 1 I 1 1 1 - 1’000
] ) - ]
- s [ 4
100 7 - 100
2 T [ > 1
o y o .
a i n
= 1 i = :
[J] [J]
c . c 4
[®] - [®]
o o
[ ] | [ ]
o o
10+ - 10 4
1 —r—p— . — T ——————— i
-2 -1 0 1 2 3 4 5 6 7 8 9 10 0.1

Du2/sig'v

1 10 100
Du2/sig'v

CPeT-IT v.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 14/11/2024, 15:26:17
Project file: C:\Users\User\Desktop\377-51 (2024) ARGONVIA (CPTu) Azambuja LN\DADOS CAMPO CPTu 4fase\CPTu resultados 4th\CPTU-C26.cpt



POLI I_I Instituto Politécnico da Guarda CPT: C26
L) *x . .
TeEm”:o UNITA Total depth: 20.54 m, Date: 14/11/2024

G”OP\DO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00
Project: Cone Type: Mks550
Location: Cone Operator:

Norm. Soil Behaviour Type Fuzzy Classification
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SBTn (Robertson 1990) Probability of Soil Types (%)

Depth (m)

Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil

CPeT-IT v.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 14/11/2024, 15:26:17 5
Project file: C:\Users\User\Desktop\377-51 (2024) ARGONVIA (CPTu) Azambuja LN\DADOS CAMPO CPTu 4fase\CPTu resultados 4th\CPTU-C26.cpt



POLI I_I Instituto Politécnico da Guarda CPT: C26
Tél:ﬂ.ll I:O UNITA Total depth: 20.54 m, Date: 14/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
0+ 0+ 0 ] Sand & silty sand
N T Silty sand & sandy silt
1 1 1 1 Clay & silty clay
i ] h 4 Clay
2 - 2 2 2 Clay & silty clay
B d e 4 Sensitive fine grained
34 34 34 3 Clay & silty clay
| ] i Clay
4 4 - 4 a g::i & silty clay
N 1 N Clay & silty clay
51 5 5] 4 B = Sensitive fine grained
6 - 6 - 6 6 -
7 7 7 - J 7 -
8 8 8 8 —
—~ 94 —~ 94 —~ 94 — —~ 94
S ] E ] LS., £ £ ]
510— _CID— _CIO— - _CJ.O—
a7 a7 a ] a a
o 114 o 114 o 114 [0] L 114
[a] . [ . [a] i [a] (&) -
1.2/ 1.2/ 124 124
134 134 134 13— Sensitive fine grained
14— 144 14- 14+
15 15 154
| | i Sand & silty sand
Silty sand & sandy silt
16 16 16 Sand & silty sand
_ _ a Sand & silty sand
17 i 17 i 17 ] Silty sand & sandy silt
18+ 18+ 18+
19 - 19 - 19 - Sand & silty sand
20 20 20 Sand
g T T —T T 77771 | T T T T T
0 20 40 0 2 4 6 8 10 0 200 400 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 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
CPeT-IT v.3.9.3.14 - CPTU data presentation & interpretation software - Report created on: 14/11/2024, 15:26:17 6

Project file: C:\Users\User\Desktop\377-51 (2024) ARGONVIA (CPTu) Azambuja LN\DADOS CAMPO CPTu 4fase\CPTu resultados 4th\CPTU-C26.cpt



POLI I_I Instituto Politécnico da Guarda CPT: C26
Tél:ﬂ.ll I:O UNITA Total depth: 20.54 m, Date: 14/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure ratic SBTn Index Norm. Soil Behaviour Type
0 04 0+ Sand & silty sand
T T 7 Silty sand & sandy silt
14 14 14 Silty sand & sandy silt
= ] B Clay & silty clay
27 27 24 Sensitive fine grained
1 1 7 Silty sand & sandy silt
3+ 3 3 Clay & silty clay
o E b Clay & silty clay
4 4 44 Clay
E R b Clay & silty clay
5 5, 5 i Sensitive fine grained
6 - 6 - 6 - 6
7 -j 7 7 jr o
8 8 8 8
—~ 9 - — 9 4 ) 9 ~~ ~~ 9
E E E E E ]
_clO— _CIO— _ClD— e _ClO—
a7 a7 a ] a a T
o 11 o 114 o 114 [J] o 114
[a) o [a) i [a) J [a) [a)] J
12 4 12 4 12 4 124
134 134 134 13— Sensitive fine grained
14 144 144 14
154 154 154 :
i | i Sand & silty sand
Silty sand & sandy silt
164 164 164 Sand & silty sand
| | _ Sand & silty sand
17 | 17 | 17 | i Silty sand & sandy silt
18 18 - 18
194 19 194 Sand & silty sand
20 20 20
B D S e m s e e 77771 T T T T T T T T T LN I S R e e e s
0 100 200 300 400 0 2 4 6 8 10 -0.2 0 02040608 1 1 2 3 4 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) Bqg Ic SBTn (Robertson, 1990)
SBTn legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [0 6. Clean sand to silty sand [ ] 9. Very stiff fine grained
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TELNICO  UNITA

GUORDA ==
Project:
Location:

I_I Instituto Politécnico da Guarda

CPT: C26
Total depth: 20.54 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Norm. cone resistance

Norm. friction ratio

Norm. pore pressure ratic

Mod. SBTn I(B) Mod. Norm. SBTn

0 0 - 0 0
. . J g‘amﬂlike -DIDiIah've
i i i ay-like - Dilative
4 4 1 1 Sand like - Dilative
& & h Clay-ike - Contractive
2 2 2 2 Clay-like - Contractive - Sensitiye
E E - Clay-ike - Contractive - Sensitiye
37 34 34 3 SandHike - Contractive
_ ] L Transitional - Dilative
4 __ 4 __ 4 -_ 4 Clay-like - Contractive
5 5 5 5 | Clay-like - Contractive - Sensitiye
6 6 6 - 6 6
7 -i 7 7 7 7 -
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134 134 134 13 13— Clay-ike - Contractive - Sensitiye
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164 164 16- 16 SandHike - Contractive
17 17 17 17 Sand like - Dilative
. 4 - Transitional - Dilative
184 184 184 18
194 194 194 19 Sand like - Dilative
204 20 20 20
7 T T T T T _l_l_ -_'- T T T T T T T T T T | S N | | |
0 100 200 300 400 0 2 4 6 10 -2 2 8 10 100 0 2 4 6 8 10 12 14 16 18
Qtn Fr (%) Mod. SBTn (Robertson 2016)
Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [] 6. sC: Sand-like - Contractive
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Project:

Location:

CPT: C26
Total depth: 20.54 m, Date: 14/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

Modified Robertson (2016) SBTn
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Updated SBTn plots

Modified Schneider et al (2008) SBTn
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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Te I:ﬂ.l | [O UNITA Total depth: 13.68 m, Date: 13/11/2024

GUG RDG W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Cone resistance Sleeve friction Pore pressure
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).

Cross correlation between qc & fs
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Project:
Location:

CPT: C27
Total depth: 13.68 m, Date: 13/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:

SBT - Bq plots

SBT plot
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SBT legend

[l 1. Sensitive fine grained [ 4. Clayeysilttosilty clay ~ [] 7. Gravelly sand to sand

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tossilty clay [] 6. Cleansand tosilty sand  [] 9. Very stiff fine grained
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GUORDO |z
Project:
Location:

CPT: C27

Total depth: 13.68 m, Date: 13/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

SBT - Bq plots (normalized)

SBTn plot
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SBTn legend

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

[ 2. Organic material [ 5. Silty sand to sandy silt ~ [I] 8. Very stiff sand to clayey sand
Il 3. Clay tosilty clay [ 6. Clean sand to silty sand ] 9. Very stiff fine grained
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Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Bq plots (Schneider)

Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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Project:
Location:

I_I Instituto Politécnico da Guarda

Total depth: 13.68 m, Date: 13/11/2024
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: Mks550

Cone Operator:

Norm. Soil Behaviour Type
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Fuzzy classifiaction legend
. Highly probable clayey soil
. Highly probable mixture soil
. Highly probable sandy soil
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Project:
Location:

UNITA

universitas
montium

Instituto Politécnico da Guarda

CPT: C27
Total depth: 13.68 m, Date: 13/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:
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SBT Index Soil Behaviour Type
g Silty sand & sandy silt
0.5 Silty sand & sandy silt
1 Clay & silty clay
15 Silty sand & sandy silt
2 Clay & silty clay
Clay & silty clay
2:8 Clay & silty clay
3 Clay
Silty sand & sandy silt
3.5
4
4.5
5 Clay
5.5
6 —
£ ]
6.5 - Clay & silty clay
7 =
% Clay
7.5 I}
8 Clay & silty clay
8.5 Clay
] Clay & silty clay
9.5 Clay
10 Clay & silty clay
10.5
Silty sand & sandy silt
11 Silty sand & sandy silt
Silty sand & sandy silt
11.5 Clay & silty clay
12 Clay & silty clay
Silty sand & sandy silt
12.5
Clay
13 Clay & silty clay
13.5 Sand & silty sand
L B e e LI
1 2 3 4 0 2 4 6 8 10 12 14 16 18
I(SBT) SBT (Robertson, 2010)
SBT legend

[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C27
Te‘l:mll:o UNITA Total depth: 13.68 m, Date: 13/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati SBTn Index Norm. Soil Behaviour Type
0 N 0 N 0 N e 0 Sand & silty sand
0.5 0.5 0.5 0.5 0.5 Sand & silty sand
7 71 71 Silty sand & sandy silt
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4 4 . Clay & silty clay
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Qtn Fr (%) Bq Ic SBTn (Robertson, 1990)
SBTn legend
[l 1 Sensitive fine grained [ 4 Clayeysilttosilty clay  [] 7. Gravely sand to sand
[ 2- Organic material [ 5- Silty sand to sandy silt  [I] 8. Very stiff sand to clayey sand
[l 3 Clay tosilty clay [ 6. Clean sand to silty sand [ 9. Very stiff fine grained
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POLI I_I Instituto Politécnico da Guarda CPT: C27
Te'l:mll:o UNITA Total depth: 13.68 m, Date: 13/11/2024

G”O RDO W Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Cone Type: Mks550
Location: Cone Operator:
Norm. cone resistance Norm. friction ratio Norm. pore pressure rati Mod. SBTn I(B) Mod. Norm. SBTn
0 0 0 0
0.5 - 0.5 - 0.5 - 0.5 Sand like - Dilative
1 7] 7] Transitional - Dilative
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Qtn Fr (%) u2 Mod. SBTn (Robertson 2016)
Mod. SBTn legend
[ 1. ccs: ClayLike - Contractive, Sensitive [] 4. TC: Transitional - Contractive [ 7. SD: Sand-like - Dilative
. 2. CC: Clay-like - Contractive . 5. TD: Transitional - Dilative
B 3. co: Clay-Like: Dilative [ 6. SC: Sand-like - Contractive
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Project:
Location

CPT: C27
Total depth: 13.68 m, Date: 13/11/2024
Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: Mks550
Cone Operator:
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Modified Robertson (2016) SBTn
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Updated SBTn plots

Modified Schneider et al (2008) SBTn
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K(G) > 330: Soils with significant microstructure
(e.g. age/cementation)
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