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General Introduction

In May 2019, Seismic Cone Penetration Tests (SCPT) surveys were acquired near 14 G-stations of the KNMI
Seismic Monitoring Network. These were acquired by FUGRO and commissioned by Kennisprogramma
Effecten Mijnbouw (KEM). The details of this campaign and the results can be found at the NLOG.nl
website (https://www.nlog.nl/scpt-data or https://www.nlog.nl/en/scpt-data). KEM is a knowledge

programme initiated by the Dutch Minister of Economic Affairs, aiming to enhance the understanding of
hazard and risk resulting from mining activities in The Netherlands.

As part of the NAM-led research programme, additional 40 SCPT were acquired near the remaining G-
stations in September and October 2019. The current report contains the results of this second campaign
and of the initial campaign in an appendix.

The numerical seismic results are provided in a separate directory file in GEF-S format, similar to the GEF-
format used for CPT-results in the Netherlands. In the header of the file a description of the information
included in the file is provided.

A detailed description of the shallow sub-surface of the Groningen area was prepared by Deltares (Ref. 1
to 5). These reports also contain a detailed inventorisation of CPT and SCPT data already available. The
SCPT acquired in this campaign will be used in the further development of the Ground Motion Prediction
Model (V6) (Ref. 6).


https://www.nlog.nl/scpt-data
https://www.nlog.nl/scpt-data
https://www.nlog.nl/en/scpt-data
https://www.nlog.nl/en/scpt-data
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REPORTING OVERVIEW

Project description:
Project number:

Seismic CPT's KNMI G-stations Groningen
1019-153172

Name RD Codrdinates Elevation Depth (m) Remarks
(m) (m) to to

X Y NAP NAP
SCPT_GO01 244305.9 607084.7 +1.22 -16.47 Terminated, buckling danger
SCPT_G02 249358.4 607859.9 +1.05 -24,37 Terminated, obstacle
SCPT_G02A 249257.6 607898.2 +1.40 -24,99 Terminated, buckling danger
SCPT_GO03 2355054 603968.3 +1.65 -28.56
SCPT_G04 240601.6 603923.2 +1.22 -23.67 Terminated, buckling danger
SCPT_G05 Not accessible
CPT_GO06 253679.2 603751.3 +1.07
CPT_GO7 232070.9 601542.8 +1.47 Terminated, buckling danger
SCPT_GO08 238603.6 601741.6 +1.06 -22.30 Terminated, buckling danger
SCPT_G11 254996.7 598870.9 +1.22 -18.97 Terminated, buckling danger
SCPT_G11A 254997.3 598870.6 +1.22 -19.98 Terminated, buckling danger
SCPT_G11B 254997.7 598870.4 +1.24 -22.92 Terminated, buckling danger
SCPT_G12 233816.8 598826.5 +1.40 -28.82
SCPT_G16 231201.7 595281.9 +0.63 -29.52
SCPT_G17 Not accessible
SCPT_G18 243913.0 594621.0 +0.33 -29.88
SCPT_G20 255453.0 595366.2 -0.17 -22.96 Terminated, buckling danger
SCPT_G21 235408.5 592544.2 -047 -26.64 Terminated, buckling danger
SCPT_G25 258731.4 592408.9 -0.73 -23.98 Terminated, buckling danger
SCPT_G26 232275.2 589040.9 +0.14 -30.11
SCPT_G27 Not accessible
SCPT_G28 244527.0 588082.0 -0.64 -31.70
CPT_G29 2483446 5892254 -1.69 Terminated, max. penetration force
SCPT_G30 255578.0 5891484 -0.53 -30.77
SCPT_G31 263989.3 591209.4 -0.35 -31.10
SCPT_G32 234561.4 585466.5 +0.54 -29.66
SCPT_G33 Not accessible
SCPT_G34 246962.9 585988.3 -1.20 -10.26 Terminated, buckling danger
SCPT_G35 253451.1 586375.7 -0.86 -31.18
SCPT_G36 257576.2 587591.8 -1.79 -24.03 Terminated, buckling danger
SCPT_G39 2442894 582894.0 -1.82 -29.65 Terminated, buckling danger
SCPT_G41 255493.6 5829123 -1.25 -27.15 Terminated, buckling danger
SCPT_G42 261955.2 582867.7 -0.62 -30.71
SCPT_G44 241618.2 580513.3 -0.89 -28.68 Terminated, buckling danger
SCPT_G47 258861.8 579964.3 -0.64 -30.83
SCPT_G50 250082.1 577368.5 +0.76 -25.33 Terminated, buckling danger
SCPT_G51 255129.1 577317.8 -0.09 -29.04 Terminated, buckling danger
SCPT_G55 252607.4 573940.8 +2.57 -28.09
CPT_G54 246735.2 571702.2 +2.40
SCPT_G56 258259.8 574632.0 -1.10 -25.11 Terminated, buckling danger
SCPT_G57 264431.2 573283.9 +2.19 -28.01
CPT_G60 267533.4 591468.6 +0.21
SCPT_G62 251778.0 601072.1 +0.95 -27.20 Terminated, buckling danger



REPORTING OVERVIEW

Project description: Seismic CPT's KNMI G-stations Groningen
Project number: 1019-153172
Name RD Codrdinates Elevation Depth (m) Remarks
(m) (m) to to
X Y NAP NAP
CPT_G63 256489.6 594971.6 +0.22

CPT_G869 238940.5 581418.9 -1.19
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0 2 4 6 8 10 12 14 16 18 20 22 24 28 30
Cone resistance, q,, [MPa] e
= = = L
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4’ e |
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=T -1 ==, ’3
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Rec.. EW d.d. 20-ckt-2019 Coord: X=244305.9m Y= 607084 7m System: RD aﬁmr&ﬂm;ﬂanﬂe Mﬂ%ngN-EN-ISD 224761
Proc. : U Gumullauskaite dd 31-ok-2018 GL=NAP  +122m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:?'ﬁfomm:; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G01



BErEB0 LO-LEGL0E | IO EY-ERRI0ZNR0 | ST S0 LOTEINN

ZLLESL-BLOL

L= 109 1408

elevation related to NAP [m]
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Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
-1 .0 A . 3 4 5 6 7 8 9 1.0 11 10 5 .0 -5
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Cone resistance, q,, [MPa] e
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Rec.: EW dd. 28-0kt-2018 Coord: X=244305.8m Y= 607084 Tm System: RD Eﬁﬂlgﬂm;}!anoe wm_;ngN-EN-ISD 224781
Proc. :UGumuausials  dd. 31-0k-2018 GL=MAP  +122m Cone: CPIS-CFTSPRISNZ  1701-2680 | Gome roec Ao

Caone type: A, =

1510mm*; A = 18885mnt

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G01

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey
Soil, very stiff, fine grained

SAND, silty to SILT
CLAY, silty [ SILT

SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, silty to SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

CLAY, slightly silty to sil
GLAY, Slightly sii'.{ ity

CLAY, slightly silty to siity

CLAY, slightly silty to siity

SAND, silty to SILT

SAND, silty to SILT
SAND, silty to SILT
SAND, sty to SILT

[ CLAY, siightly silty to silty

SAND, slightly silty to silty




STE0RD LO-LBLOE | PN EY-SERDE 0 | WSES0 LOTIND

ZLLESL-BLOL

L- 209 1408

elevation related to NAP [m]
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-21

-22

-23

-24

-25

-26

=27

-28

Sleeve Friction, fs MPa] 00 ouaas -
.0 a 2 3 4 5

Friction Ratio, Re [%
4 2 L 0]

0 2 4 6
Cone resistance, q,, [MPa] e

28 30

fid

il Rl v s

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey

SAND to SAND, gravelly

SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, silty to SILT

\Va

Ul

N

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

SAND, slightly silty to silty

SAND, silty to SILT

SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, silty to SIL

Rec: as dd. 02-ckt-2018 Coord: X=249358.4m Y=6078509m
Proc. : U Gumuliauskaite dd. 09-ckt-2018 GL = NAP +1.05m Cone: CP15-CFTSPE1SN2

System: RD
1701-2346

Test in accordance mngN-EN—ISD 224781

Class 2. Test

H
Cane typs: A, = ?;:omm’; Ag = 18835maT

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G02

CLAY, silty / SILT
CLAY, silty / SILT

= . gy o

SAND, slightly silty to silty




SEFERD L0-L-BL0E [ JoN EY- SRR 0ZN00 | NSE'S0 LOT-ING

elevation related to NAP [m]

ZLLESL-BLOL

-l"utann

Indicative soil classification

Pore pressure, u, [MPa]  _—_____ - —<— Excess pore pressure index,B_ [-] "
AT R l 4 5 8 g 8 9 10 11 1.0 .5 0 s Automatically generated from CPT data
F : } } : f : : : : f } } ; t f : g Valid below groundwater level
0 2 4 -] 8 10 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
] SAND, dense / SAND, clayey

SAND to SAND, gravelly

SAND, slightly silty to silty

SAND, slightly silty to silty

0
_'_L;___- 1 SAND, slightly silty to silty
== SAND, slightly silty to silty
1
ENE
ﬁ)
g SAND, siity to SILT
il I
2 T .
i -
1 -
\ = 2 SAND, slightly sitty to siity
T —
[ il ]
Bl | |
f N s e SAND, slightly silty to silty
| LT
p——— = =
I — ——
=
-:‘ 3
St= - 5 SAND, silty to SILT
f‘ _‘_—-\___—_»
i B s 3
VT SAND, slightly sitty to sifty
R E
' 1
v =]
g SAND, silty to SILT
HE = 4 SAND, slightly silty to silty
|l O P SAND, slightly silty to sty
. ==
| 1
— SAND, slightly silty to silty

SAND, slightly silty to silty

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

L- 209 1408

SAND, silfy to SIL
= =
CLAY, silty / SILT
CLAY, silty f SILT
SEAY. et oo
: ~
1
+
1
' SAND, slightly sitty to silty
I|
4
38|
Rec.: as dd. 02-okt-2018 Coord: X=248358.4m Y= 607859.9m System: RD NEN-EN-ISO 224761
Proc.:UGumisuskste  dd 08-0k-2018 GL=NAP  +105m Cone: CPISCFTSPBASNZ  1701.2546 | Socs 2 Testhpe TEZ

Cane type: A, = 1510mm*; A, = 188Smai

PIEZO CONE PENETRATION TEST

Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G02



FEA0E0 0L BLOE | PN EY-SERDE 0 | WSES0 LOTHIND

ZLLESL-BLOL

L- Y209 1408

elevation related to NAP [m]

-20

-21

-22

-23

-24

-25

-26

=27

-28

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

-l"utann

Sleeve Friction, fg [MPs] ~  ——____ = <~ Friction Ratio, Ry [%]
.0 A 2 A3 4 5 10 8 4 2 0
0 2 4 6 -] 10 12 14 16 18 20 22 24 28 30
Cone resistance, q,, [MPa] e
i N
N :
LT b
it |
,‘4;/ <
& e
B ___‘:_z
[
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£
= Tt ]
b | = &
Tl i Y s,
: = J
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] ™~
= s
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W Tt ] |
= -:'__'__7
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= [—
= |
=
: !
—Eﬁ___
B Y o s = - . I 35
= i (
i s i et o o o e e e ﬁ 7
Rec.: EW dd. 28-0kt-2018 Coord: X=248257 6m  Y=607898.2m System: RD aﬁﬂlgﬂm;}!ance Mﬂ%ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd 31-ok-2018 GL=NAP  +140m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:?%omm’; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G02A

CLAY, silty / SILT
SAND, silty to SILT
SAND, silty to SILT

SAND, silty to SILT
SAND, slightly silty to silty

CLAY, silty / SILT
SAND, slightly silty to silty

CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

CLAY, silty / SILT

SAND, silty to SILT

SAND, slightly silty to silty

SAND, silty to SILT
SAND, slightly silty to silty

SAND, slightly silty to silty

CLAY, silty / SILT
CLAY, silty [ SILT

CLAY, silty / SILT
CLAY, silty / SILT

CLAY, slightly silty to silty
CLAY, silty / SILT
CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty




EFSER0 LO-LE-GL0E | IO EY-SSE10ZNR0 | ST S0 LOTEINN

ZLLESL-BLOL

L- Y209 1408

elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

Pore pressure, u, [MPa]  _—_____ =
i i ek JP

<— Excess

pore pressure index,B_ []
10 5 0 %5

0 2 4
8,

1.0 141

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

-l"utann

6 -] 10 12 14 16 18 20 22 24 26 28 30
Cone resistance, q,, [MPa] e
Nk
;
‘;r:
L
)
A
s
=]
[—
3 _—
=5 gy
ol <
= -2
=
[=
: g !
i | 35|
k &
Rec.: EW dd. 28-0kt-2018 Coord: X=248257 6m  Y=607898.2m System: RD aﬁmr&ﬂm;ﬂanoe Mﬂ%ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd 31-ok-2018 GL=NAP  +140m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:?'ﬁfomm:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj. 1019-153172

Cpt S

CPT_GO02A

CLAY, silty / SILT
SAND, silty to SILT
SAND, silty to SILT

SAND, silty to SILT
SAND, slightly silty to silty

CLAY, silty / SILT
SAND, slightly silty to silty

CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

CLAY, silty / SILT

SAND, silty to SILT

SAND, slightly silty to silty

SAND, silty to SILT
SAND, slightly silty to silty

SAND, slightly silty to silty

CLAY, silty / SILT
CLAY, silty [ SILT

CLAY, silty / SILT
CLAY, silty / SILT

CLAY, slightly silty to silty
CLAY, silty / SILT
CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty




-l"ur.mn

Indicative soil classification

BUSEEL WO LBL0E | PN EY-SERDE 00 | WSES0 LOTIND

ZLLESL-BLOL

L-E0D 1408

elevation related to NAP [m]

Sleeve Friction, f_ [MPa] ______ < Friction Ratio, Ry [%
0 A n_,13[ al 2 a " 4 5 10 6 2 Aon [3 Ryl g] Automatically generated from CPT data
F T t . t T t : t : t T t t t f . : Valid below groundwater level
0 2 4 & 8 10 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
4
3
2
— ? SAND, dense / SAND, clayey
= (E—
2
T2k ! SAND, slightly sitty to silty
A g
2 i I CLAY, slightly sitty to silty
ITal
5 i CLAY, silty / SILT
n,}’ CLAY, silty / SILT
e 0
-4 |
T SAND, silty to SILT
T CLAY, silty / SILT
=S
SAND, slightly silty to silty
Ll
] SAND, slightly silty to silty
e CLAY, silty / SILT
SAND, slightly silty to si
= CLAY, silt‘?rf tL1|'ly &
£ T CLAY, silty / SILT
3 SAND, silty to SILT
SAND, slightly silty to silty
SAND, silty to SILT
B SAND, slightly silty to silty
{ t SAND, silty to SILT
o SAND, slightly silty to silty
SAND, silty to SILT
SAND, slightly silty to silty
i
—I—] CLAY, silty / SILT
2
= [
[ __,_,,_._'/
-18 - = P
1z T SAND, slightly silty to silty
i 1_\_-‘_‘—‘-“—-_\_
-17 +— — _ 3
PN ——— e
& = CLAY, silty / SILT
9 bl R e S
-1 al, =l
- el 4
[~ - x"“—:—
20 1 = = ) ) )
— — o i SAND, slightly silty to silty
21 = 1 s e K
22 S e N e e é?
i -""‘\ 6
= I I
23 . =11 SAND, slightly silty to silty
e =
T [
24 e =
i R SAND, slightly silty to silty
25 k= '_‘t_—_'_d"_ L — =
- [ R - B J; SAND, slightly silty to sitty
26 i s = i —— ':_-
o | =1 7 CLAY, slightly silty to silty
e [ T CLAY, slightly silty to siity
[ [ | CLAY, slightly silty to silty
28 e P i i e e O N
Rec: a8 d.d. 02-ckt-2018 Coord: X=23S505.4m Y= 603968 3m System: RD | Testin accordance with NEN-EN-IS0 22476-1
Proc. :G Bosch dd 31-0k-2018 GL=NAP  +165m Cone: CPISCFTSPBASNZ  1701.2346 | Socs 2 Testhpe TEZ
Cane type: A, = 1510mm*; A, = 188Smai

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G03



LAHSEEL HOrLLBLOZ | PN EY-SERE 00 | WSES0 LOTIND

ZLLESL-6LOL

2- E0D 1d0S

elevation related to NAP [m]
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-52
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-56
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-60

Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]

.0 A 2 A3 4 5 10 8 4 2 0

0 2 4 6 -] 10 12 14 16 18 20 22 24 28 30

Cone resistance, q,, [MPa] e o
= | T

7
Rec. as dd. 02-ckt-2018 Coord.: X=235505.4m Y= 603968 3m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224761
Proc. : G Boach dd 31-oke2018 GL=NAP  +165m Cone: CPI5-CFTSPEISNZ  1701-2348 Cf::m_. A:i“}?"o,"m:; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G03

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty




LESEEL LO-LE-GL0E [ IO EY-SRR10ZNR0 | ST S0 LOTEINN

ZLLESL-BLOL

L-E0D 1408

elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

Pore pressure, u, [MPa]  ______ - < Excess pore pressure index,B_, [-]
i e~ s Sy s

-l"utann

Indicative soil classification
Automatically generated from CPT data

4 5 6 T 8 K 10 141

o 4
o
-
(]
e
-
(=]
=-1
]
(=1

0 2 4 6
Cone resistance, q,, [MPa] e

T t t . Valid below groundwater level

2 24 26 28 30 (Robertson 1990, NL corr.)

SAND, dense / SAND, clayey

I,Af\q

SAND, slightly silty to silty

(. I CLAY, slightly sitty to silty

CLAY, silty / SILT

CLAY, silty / SILT

M TN AN A,

SAND, silty to SILT

CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty
CLAY, silty / SILT

SAND, slightly silty to si
CLAY, s'rlt?rf tLil'ly &

~ 0 CLAY, silty [ SILT

SAND, silty to SILT

SAND, slightly silty to silty

SAND, silty to SILT

SAND, slightly silty to silty

t SAND, silty to SILT

SAND, slightly silty to silty

SAND, sty to SILT

SAND, slightly silty to silty

al

CLAY, silty / SILT

A\

SAND, slightly silty to silty

g CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

B SAND, slightly silty to silty

CLAY, slightly silty to silty

M

i

CLAY, slightly silty to silty

d

CLAY, slightly silty to silty

Rec.: as dd. 02-okt-2019 Coord: X=2355054m Y= 603968.3m System: RD
Proc. :G.Boach dd. 31-ckt-2019 GL = NAP +165m Cone: CPAS-CFTSPEISNZ  1701-2346

Test in accordance with NEN-EN-IS0 22476-1
Clase 2.  Testtype TEZ
Cane type: A, = 1510mm*; A, = 188Smai

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G03



LESEEL LO-LE-GL0E [ IO EY-SRR10ZNR0 | ST S0 LOTEINN

ZLLESL-6LOL

2- E0D 1d0S

elevation related to NAP [m]
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-46

47

48
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-55
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-58
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-<— Excess

Pore pressure, uy [MF'al ------ = pore pressure index,Bq [
-1 .0 A . 3 4 5 6 7 8 9 1.0 11 10 5 0 -5
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Cone resistance, q,, [MPa] e

& L.
Rec. as dd. 02-ckt-2018 Coord.: X=235505.4m Y= 603968 3m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224761
Proc. : G Boach dd 31-oke2018 GL=NAP  +165m Cone: CPI5-CFTSPEISNZ  1701-2348 Cf::m_. A:i“}?"o,"m:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G03

=

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty




BEEDRD LO-LBLOE | PN EY-S SRS 00 | WSES0 LOTIND

ZLLESL-BLOL

L-#09 1408

elevation related to NAP [m]
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-21

-22

-23

-24

-25

-26

=27

-28

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

-l"utann

Sleeve Friction, f, [MPa) = - = ————— Friction Ratio, Ry [%]
.0 a 2 3 4 5 0 8 4 2 0
0 2 4 -] 8 10 12 14 16 18 20 2 24 28 30
Cone resistance, q,, [MPa] e o
<
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b 2l =
1 2
=
£= ]
) R == d
~ o
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S = 1]°
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Nezk=2= I S b
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- | e 9
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T ] i (o i, e B gﬂ 1
i = T |
o T “@ 10
Rec: a8 d.d. 01-ckt-2018 Coord: X=2406017m Y= 6039232m System: RD aﬁmr&ﬂm;ﬂanﬂe Mﬂ%ngN-EN-ISD 224761
Proc. : U Gumuliauskaits dd. O7-okt-2018 GL=MAP  +122m Cone: CP15-CFTSPEISNZ  1701-2346 C:::w A:?':‘;OmMT; Ay = 18885mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G04

SAND, dense / SAND, clayey
SAND, dense / SAND, clayey

SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

CLAY, silty / SILT

CLAY, silty [ SILT
CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT
SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty




ETSER0 LrLSL02 / JoN EY-SSRI 02000 | NSE'S0 LOTHING

ZLLESL-BLOL

L-#09 1408

-l"utann

Indicative soil classification

Pore pressure, u, [MPa]  _—_____ - —<— Excess pore pressure index,B_ [-] "
-1 0 1 l ; 4 5 6 7 8 9 10 1.1 10 5 0 s Automatically generated from CPT data
F : } } : f : : : : f } } ; t f : g Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 22 24 2% 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
4
3
E
o 2
s
=z
2 —
B 1 9 SAND, dense / SAND, clayey
3 SAND, dense | SAND, clayey
s 0
2
5 SAND, slightly silty to silty
® i SAND, slightly silty to silty
2 SAND, slightly silty to silty
— SAND, slightly silty to silty
-3 2
;_T: SAND, slightly silty to silty
-4 i
[T
SAND, slightly silty to silty
-5
—
=
= % 3 CLAY, silty / SILT
5 CLAY, silty / SILT
4 CLAY, silty / SILT
t B s = .
-7 : L SAND, slightly silty to silty
: T ==
-8 i —_
\ =
9 .; 4
SAND, slightly silty to silty
-10
-1
5
-12 .
=] SAND, silty to SILT
SAND, slightly silty to silty
-13 =
SAND, slightly silty to silty
6
-14
SAND, slightly silty to silty
-15 <
-16 At 7 —
3 I I <
E 41
-17 e e, 6
i 42|
| A 7
-18 'I = i&l 8
. B e =
T 7
[ =]
-19 4 ——— — 8
H _____,_._>
= | o SAND, slightly sitty to silty
=
=1
21 H h‘_‘_q_“"\q_._ 9
: i
1 I e e = —— %
22 :
I
Y ;3 1
T
o ; = 10
v [r} 10
-24
-25
-26
=27
-28
Rec.: as dd. 01-okt-2018 Coord: X=240801.7m  ¥=6039232m System: RD Eﬁﬂlgﬂm;}!a"oe wm_;ngN-EN-ISD 224781
Proc.:UGumsuskaite  dd O7-kt2018 GL=NAP  +122m Cone: CPISCFTSPBISNZ  1701-2348 | B o-  dostiype

Cane type: A, = 1510mm*; A, = 188Smai

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G04



LEBEIED 2L BLOZ PN EY-SERE 00 | WSES0 LOTINN

ZLLESL-BLOL

L= 809 14D

elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

-l"utann

Indicative soil classification

Sleeve Friction, f_ [MPs) _—_____ -~ Friction Ratio, %,
0 ARt an_,1s[ 4l 2 3 " 4 5 0 8 2 Aon [3 Ryl g] Automatically generated from CPT data
I T t T } T t T t T t T t t t t . | Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 2 24 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e
=5-~4_ - SAND, dense / SAND, clayey
akel e e iR ) ! ,
S < SAND, slightly silty to silty
& £
2 J SAND, silty to SILT
S =
B >
= . SAND, slightly sitty to sifty
@ =
e B Y e = - SAND, slightly silty to silty
Ll I e SAND, slightly silty to sitty
4% Y
< | <,
i b
R F CLAY, silty f SILT
"j, = GLAY, silty / SILT
i, ] SAND, silty to SILT
= <
A [
<=1
= CLAY, silty f SILT
e
& e CLAY, silty / SILT
= |
Es T
% SAND, silty to SILT
= i CLAY, silty / SILT
CLAY, silty / SILT
CLAY, silty / SILT
GLAY, slightly silty to silty
1 L | | PEAT
= v:'—”:'_'J 1
Seray ] i . = ]
| = I — T
12 st {
" " t
F=--L =
2z )
= ) SAND, slightly silty to silty
% |
gt e i <
3= N P
—— ———
T ==
o = /
T —H |
1= - —— 7
— - SAND, slightly silty to silty
| 2 SAND, siity to SILT
[
1
S [d
= SAND, slightly silty to silty
-] =
s e ¢
O =SS T
e i i i = ; 4
o [ L {41 | €
Rec.: TAM dd. 15-nov-2019 Coord.: X=253679.2m Y= 603751 3m System: RD aﬁmr&ﬂm;ﬂanoe Mﬂ%gEN-EN-ISD 224761
Proc. 11U d.d. 20-nov-2018 GL=NAP  +1.07m Cone: CP15-CFTSSNZ 17012840 | Cone type: A:f,“}‘;:cm":z: A, = 18895
CONE PENETRATION TEST WITH LOCAL FRICTION
Proj.  1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt CPT_G06



ZEEIED LZ-LBLOE | PN EY-SERDE 0 | WSES0 LOTHIND

ZLLESL-6LOL

2-909 142

elevation related to NAP [m]
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&
M

-33
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-39

-40

41

42

43

45

-46

47

48

-49

-50

-51

-52

-53

-55

-56

-57

-58

-59

-60

—l"unnn

Indicative soil classification

Sleeve Friction, f_[MPa) - ___ 2 - Friction Ratio, Rg [%)
0 Ve u"_'_ls [MPa] 3 . 4 5 167 B " Aon "; Ryl 0] Automatically generated from CPT data
I T } - i : } - } - } . } } i } : 1 Valid below groundwater level
0 2 4 [ 8 10 12 14 16 18 20 22 24 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] —_— o
- F- 1 = 4
A T, 5 ; : s
% S e e 1 - 48! > 5 SAND, slightly silty to silty
Rec.: TAM dd. 15-nov-2018 Coord: X=253679.2m Y= 603751.3m System: RD | Testin accordance with NEN-EN-ISO 22476-1
Proc. 1 dd 20-nov-2018 GL=MAP  +107Tm Cone: CP1S-CFTSSN2 17012640 | SB82 2. Yesttype TEY

Cane type: A= 1510mm*; A, = 188Smai

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
CPT_G06



BTHEED LZ-LBLOE | PN EY-S SRS 0 | WSES0 LOTHIND

ZLLESL-BLOL

L= 409 1dD

elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

Sleeve Friction, fs MPa] 00 ouaas -
.0 a 2 3 4 5

Friction Ratio, Re [%
4 2 L 0]

0 2 4
Cone resistance,

o 4
o
-
(]
e
-
(=]
=-1
]
(=1

8
9 [MPa] m——

22 24 26 28 30

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

W

i

N,

P

W

Pl

-

N

|

|

SRR
o i

il

VT

kel whakel

Al v

Rec: TAM dd. 15-nov-2019 Coord: X=2320708m Y=6015428m
Proe. :U. dd. 20 2018 GL = NAP +1.47m Cone: CP15-CFTSSNZ

System: RD
1T01-2640

Test in accordance with NEN-EN-IS0 22476-1

Class 2. Test

t:a:.|'|ev§.|>e.'ﬂ‘._:-''};‘5>e

TE1,
10mm®;  Ag = 19595mm*

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
CPT_GO7

SAND, dense / SAND, clayey

CLAY, silty / SILT

CLAY, silty / SILT

. CLAY, slightly silty to siity

CLAY, silty / SILT

CLAY, silty / SILT

CLAY, silty / SILT
SAND, silty to SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

SAND, silty to SILT
CLAY, silty / SILT

CLAY, silty / SILT
CLAY, silty / SILT

CLAY, silty [ SILT

CLAY, silty / SILT

ﬁ CLAY, slightly silty to siity

SAND, slightly silty to silty

SAND, dense / SAND, clayey
SAND, dense / SAND, clayey

SAND, dense / SAND, clayey

SAND, dense / SAND, clayey
SAND, dense / SAND, clayey
SAND, dense / SAND, clayey
SAND, dense / SAND, clayey

SAND, dense / SAND, clayey
SAND, slightly silty to silty

SAND, dense / SAND, clayey
SAND, slightly silty to silty

SAND, dense / SAND, clayey
SAND, slightly silty to sitty

SAND, dense / SAND, clayey

SAND, dense / SAND, clayey




SSUR0YRD LO-L-BL0E | PN EY-SERDE 00 | WSES0 LOTIND

ZLLESL-BLOL

L- 809 1408

elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

1%nnn

Sleeve Friction, f, [MPa) = - = ————— Friction Ratio, Ry [%]
.0 o 2 3 4 5 0 8 4 2 0
0 2 4 6 8 10 12 14 16 18 20 22 24 28 30
Cone resistance, q,, [MPa] e
s o
fSIn. =T
o —
¥ .’T =1
- 2
4l o
55? il
-‘:5 |
L -
o
?H_;.
£ —|
i
Tl =
——=L
i)v
=]
.: —=
- = L
: | \
- —— =]
= e <
= &
& "
- | ==
= <
B .
" ’_ —
g o — e | (=
& ] Fay
T |7
=l =
Y | =
' 3
= =
=" s =
= _ =
= =ZL
o e | = ——=|
] L—1
R e 3
& =] {
= —
- A =1 ;
B = N 38
il ol " 44
k=d==p=g=""" 43|
|5 & A8 \
Rec.: as dd. 02-okt-2018 Coord: X=238603.7m  Y=601741.7m System: RD aﬁmr&ﬂm;ﬂanoe Mﬂ%ngN-EN-ISD 224781
Proc. : U Gumuliauskaite dd. O7-okt-2018 GL=MAP  +106m Cone: CP15-CFTSPEISNZ  1701-2348 Cf::w A:f,“ﬁfomm:; Ay = 18885mn’

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj. 1019-153172

Cpt S

CPT_G08

SAND to SAND, gravelly

SAND, slightly silty to silty
SAND, slightly silty to silty

CLAY, silty / SILT

CLAY, silty / SILT
CLAY, silty / SILT

CLAY, silty / SILT

SAND, slightly silty to silty

SAND, silty to SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

CLAY, silty / SILT
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, slightly silty to silty

CLAY, silty { SILT
SAND, silfy to SILT

CLAY, silty / SILT
CLAY, silty / SILT

CLAY, silty [ SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND to SAND, gravelly




EESER0 LO-LE-GL0E [ IO EY-ERR10ZNR0 | ST S0 LOTEINN

ZLLESL-BLOL

L- 809 1408

elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

-l"utann

SAND to SAND, gravelly

SAND, slightly silty to silty
SAND, slightly silty to silty

CLAY, silty / SILT

CLAY, silty / SILT
CLAY, silty / SILT

CLAY, silty / SILT

SAND, slightly silty to silty

SAND, silty to SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

CLAY, silty / SILT
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, slightly silty to silty

CLAY, silty { SILT
SAND, silfy to SILT

CLAY, silty / SILT
CLAY, silty / SILT

CLAY, silty [ SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND to SAND, gravelly

Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
-1 .0 A . 4 5 6 T 8 9 1.0 11 10 5 .0 -5
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Cone resistance, q,, [MPa] e
—5
g
a
=
< 3
5] | o)
=]
Fﬂ-ﬁ- v
s —
{ 2 & W
; Je <
sl | A
P e e i P
.‘ ‘_i?
P‘=__,__.
] i e .0
1 l__-—-—"
+ =15
==
=5 |
¥
|
= r=
5 *
= =1 <
b <]
= 9
< ¢
= L | -5
‘s'_ ——
-
T T T = —
u i
x 44
N 43
3 4B
Rec.: as dd. 02-okt-2018 Coord: X=238603.7m  Y=601741.7m System: RD Eﬁﬂlgﬂm;}!a"oe wm_;ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd. 07-kt-2018 GL=NAP  +1.06m Cone: CP15-CFTSPEISNZ  1701-2348 Cf::m_. A:Em{‘;’omm:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G08



L= LD 1d0S

BZTE0RD HO-L-BLOE | PN EY-SERDE 00 | WSES0 LOTIND

ZLLESL-BLOL

elevation related to NAP [m]
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-26
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-28

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey
SAND, slightly silty to silty
CLAY, silty / SILT

SAND, silty to SILT
SAND, silty to SILT

CLAY, silty / SILT

CLAY, silty / SILT

CLAY, slightly silty to siity

CLAY, silty [ SILT
CLAY, silty / SILT
PEAT

CLAY, silty / SILT

CLAY, silty [ SILT

SAND, slightly silty to silty

CLAY, silty / SILT
CLAY, slightly silty to siity

CLAY, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

Sleeve Friction, f, [MPa) = - = R — Friction Ratio, R¢ [%]
.0 o 2 A 4 5 10 8 6 4 2 0
0 2 4 6 8 10 12 14 16 18 20 22 24 28 30
Cone resistance, q,, [MPa] e o
= 4 0
P ! == o
= -
¥ =
E =] |1
7 xj
.’ i
ﬂi )
]
q =
N =
£ =
4 <]
E g 2
ﬁ =
i J
1o e e
] 3, *
Vi = o
f
Y 5
b3 I
i
2
ECeni 5
8
Tz
= = ?
8
- = 9
g —— 0 3
o = |10
g%l P 11
s —— e I i — an =] g
Rec.: as dd. 03-okt-2018 Coord: X=254556.7m Y= 588870.9m System: RD aﬁmr&ﬂm;ﬂanoe Mﬂ%ngN-EN-ISD 224781
Proc. : U Gumulisusksits dd O7-okt-2019 GL=NAP  +122m Cone: CPIS-CFTSPBISNZ 17012346 | Cone typer A:i“:‘;()mMT; Ay = 18885mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G11



L= LD 1d0S

OESER0 L0-L-GL0E [ JoN EY-SSE102N00 | NSE'S0 LOT-ING

ZLLESL-BLOL

elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

Pore pressure, u, [MPa]  _—_____ =
i i ek JP

-<— Excess

pore pressure index,B_ []
10 5 0 %5

o 4
o
-
(]
e
-
(=]
=-1
]
(=1

0 2 4
8,

4 5 6 T 8 K 10 141

-l"utann

Indicative soil classification

Automatically generated from CPT data
Valid below groundwater level

8 22 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
—
<l o SAND, dense / SAND, clayey
e SAND, slightly sitty to silty
A}
f/ ; . CLAY, silty / SILT
. SAND, silty to SILT
@l k SAND, silty to SILT
J k)
i
J BN / CLAY, sity / SILT
I; < / . CLAY, silty / SILT
{ ] I cLav, sighty sity to sity
5 = CLAY, silty / SILT
N ~~ CLAY, silty / SILT
4| eelET ] = PEAT
b= | -4~ 3 "
= [ ZF=- 7 CLAY, silty / SILT
£1 - 2
| g CLAY, silty / SILT
4 I 3
o I i e T
il L == 1 | P ) ) )
n R T S S N SAND, slightly silty to silty
—
=.,—'—"_'_.
1 o =
T =
{ 1 ] 5 CLAY, silty / SILT
1
{ ? = CLAY, slightly sitty to siity
Al ] CLAY, slightly sitty to siity
]
= 8 SAND, slightly silty to silty
7
SAND, slightly silty to silty
8
S s e i 1 9
- === | | = SAND, slightly sitty to silty
g% h SAND, slightly sitty to si
T —| an g , slightly silty to silty
Rec.: as dd. 03-okt-2018 Coord: X=254556.7m Y= 5868870.9m System: RD Eﬁﬂlgﬂm;}!a"oe wm_;ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd. 07-0kt-2018 GL=NAP  +122m Cone: CPAS-CFTSPEISNZ  1701-2348 Cf::m_. A:Em{‘;’omm:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G11



L= Y19 1d0S

SR HO-LBLOE | PN EY-SERDE 0 | WSES0 LOTHIND

ZLLESL-BLOL

elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

-l"utann

Indicative soil classification

Sleeve Friction, f_ [MPa] ______ < Friction Ratio, Ry [%
0 A "_'1s (MPa] 2 3 " 4 5 0 8 2 Aon [3 Ryl g] Automatically generated from CPT data
! T + r : r : r + r + T + + } h ' Valid below groundwater level
0 2 4 & 8 10 12 14 16 18 20 2 24 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
= —+— .
=1 < SAND, dense / SAND, clayey
A
:'5_*_-. SAND, slightly silty to silty
2] SAND, silty to SILT
7T SAND, silty to SILT
1 CLAY, silty / SILT
5 K
Y E 0 CLAY, silty / SILT
!; = CLAY, slightly sitty to silty
L L
A - CLAY, slightly silty to silty
[
A == 1 |1 PEAT
o S SAND, silty to SILT
{ 4| CLAY, slightly sitty to siity
1 CLAY, silty / SILT
F SAND, slightly silty to silty
=+ | | |
G SAND, slightly silty to silty
%5 |2 SAND, slightly sitty to silty
T CLAY, silty / SILT
s CLAY, slightly silty to siity
| —lE CLAY, slightly silty to siity
= 3 CLAY, slightly silty to silty
£ SAND, silty to SILT
= 4 CLAY, silty / SILT
=
- 5
'2 SAND, slightly silty to silty
6
e = |7 SAND, slightly silty to silty
= S a
—= SAND, slightly silty to silty
B 9
Eid
— 10
= 0| b SAND, slightly silty to sitty
T———F = I 11
- - ;. i SAND, slightly silty to silty
Rec. as dd. 03-ckt-2018 Coord: X=254997.3m Y= 5088706m System: RD aﬁﬂlgﬂm?ﬂnce Mﬂ%ngN-EN-ISD 224761
Proc. : U Gumuliauskaits dd. 09-okt-2018 GL=MAP  +122m Cone: CP15-CFTSPEISNZ  1701-2346 C:,f:w A:‘f,"}‘;em:; Ay = 18885mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G11A




-l"utann

Indicative soil classification

SWEER0 LO-L-GL0E [ JoN EY-ESER0ZN00 | 'S0 LOT-ING

elevation related to NAP [m]

ZLLESL-BLOL

-21

-22

-23

-24

-25

-26

=27

-28

L= ¥1D 1408

P U [MPa) o ___ & index,B,, [-
il e L 4 5 T8 7 8 8 10 1i ey Automatically ganerated from CPT data
I } t } t t t t } t t t t T t t : ] Valid below groundwater level
0o 2 4 8 8 1 12 14 16 18 20 2 24 26 28 30 {Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
= 0 SAND, dense / SAND, clayey
A
7 $ SAND, slightly silty to silty
T [ SAND, silty to SILT
71 \ SAND, siity to SILT
) |
\| Kl f CLAY, silty / SILT
t v
g L
N | 0 CLAY, silty / SILT
5 “’ CLAY, slightly silty to siity
] {
| | ] CLAY, slightly silty to sty
\ah,__ o= 'f 1 PEAT
e 1e 0 SAND, silty to SILT
£ 2 : CLAY, slightly silty to silty
L I o L CLAY, silty / SILT
= 1 el -
=
=T T T == SAND, slightly silty to silty
- o SAND, slightly silty to silty
3 B = 2 SAND, slightly silty to siity
T CLAY, silty / SILT
CLAY, slightly siity to siity
2 ! CLAY, slightly silty to siity
\3‘1 J 3 CLAY, slightly silty to silty
Y [ SAND, silty to SILT
== 4 CLAY, silty / SILT
1 1s
SAND, slightly silty to silty
6
_ 7 SAND, slightly silty to silty
= ol 5
| O e e SAND, slightly silty to silty
9
10
|| E =="IKN\ SAND, slightly silty to silty
5 N e e 1
= e i SAND, slightly silty to silty
Rec.: as dd. 03-okt-2018 Coord: X=254557.3m Y= 5888706m System: RD aﬁmr&ﬂm;ﬂanﬂe Mﬂ%ngN-EN-ISD 224761
Proc. : U Gumuliauskaits d.d. D9-ckE-2018 GL=MAP  +122m Cone: CPIS-CETSPBISNZ  1701-2348 cj::m_. A:‘f,“}‘;:cmm:; A, = 18895

PIEZO CONE PENETRATION TEST
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G11A



L= 81197 1d0S

LETRDIED 0L -BLOZ | PN EY-SERDE 0 | WSES0 LOTIND

ZLLESL-BLOL

elevation related to NAP [m]
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-20

-21

-22

-23

-24

-25

-26

=27

-28

Sleeve Friction, f, [MPa]
.0 o 2 A 4

-l"ur.mn

Friction Ratio, Ry [%) Indlcat!ve soil classification
4 2 0 Automatically generated from CPT data

Valid below groundwater level

g 2 4 6 8 10 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
= "
| — 0 SAND, dense / SAND, clayey
Z:- SAND, slightly silty to silty
o SAND, slightly silty to silty
£]
3
|I § CLAY, silty / SILT
| I
% =
= 0 CLAY, silty / SILT
3 b3 1 CLAY, silty / SILT
ﬁ CLAY, slightly silty to siity
4 -
2 =]
I = CLAY, slightly silty to silty
'r': E =
i g CLAY, slightly silty to silty
QE_L_____ T e e PEAT
A B,
\‘5 = CLAY, slightly silty to siity
>
{ 3 e
] = CLAY, slightly silty to siity
T 1Tk
2
5 SAND, slightly sitty to silty
=
= SAND, siightly sitty to silty
LF
3
L CLAY, silty / SILT
=
_—-h__‘ CLAY, slightly silty to siity
Ly
= CLAY, slightly silty to silty
T 4
T SAND, slightly silty to silty
= 5
SAND, slightly silty to silty
=
- 4
c"'b
—— i 7
I — L
-=ﬂ_ — = 97 =
=L = £
- a2 L | 8
3 [
—— ~b |9
= 8 SAND, slightly silty to silty
e £ i 1] 9
34 P |10
zn == i
S P S rems == 7
=
. 2| |12
G 12
Rec.: as dd. 03-okt-2018 Coord: X=254557 7m Y= 588870.4m System: RD aﬁﬂir?m;}!ance Mﬂ%ngM-EN-ISD 224781
Proc. : U Gumuliauskaits dd. O7-ckE-2018 GL=MAP  +124m Cone: CPIS-CETSPBISNZ  1701-2348 cj::m_. A:‘f,“}‘;cmW; A, = 18895

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

1019-153172

Proj.
SCPT_G11B

Cpt
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Rec: a8 d.d. 03-okt-2018 Coord: X=254907 7m Y= 508870.4m System: RD aﬁﬂlgﬂm?ﬂnﬂe Mﬂ%ngN-EN-ISD 224761
Proc. : U Gumulisusksits dd O7-okt-2019 GL=MAP  +124m Cone: CP15-CFTSPEISNZ  1701-2346 cf::w A:f,“}";omm:; Ay = 18885mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G11B

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey
SAND, slightly silty to silty
SAND, slightly silty to silty

CLAY, silty / SILT

CLAY, silty / SILT

CLAY, silty / SILT
CLAY, slightly silty to siity

CLAY, slightly silty to silty
CLAY, slightly silty to siity

PEAT
CLAY, slightly silty to silty

CLAY, slightly silty to siity

SAND, slightly silty to silty

SAND, slightly silty to silty
CLAY, silty / SILT
CLAY, slightly silty to siity

CLAY, slightly silty to siity
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
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elevation related to NAP [m]
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey

CLAY, silty / SILT

CLAY, silty / SILT
CLAY, silty / SILT

CLAY, silty / SILT
CLAY, slightly silty to silty

Sleeve Friction, f, [MPa] ~ ——____ 5 <~ Friction Ratio, Ry [%]
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Rec.: EW dd. 25-0kt-2018 Coord: X=233816.8m Y= 588826.5m System: RD aﬁmr&ﬂm;ﬂanoe Mﬂ%ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd. 30-0k-2018 GL=NAP  +140m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:?'ﬁfomm:; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G12

CLAY, silty / SILT
CLAY, slightly siity to siity

CLAY, slightly silty to silty
CLAY, slightly silty to siity

SAND, silty to SILT

CLAY, silty / SILT

CLAY, silty / SILT
CLAY, silty / SILT

PEAT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

CLAY, silty / SILT

- CLAY, slightly silty to siity

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

SAND, slightly silty to silty
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elevation related to NAP [m]
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Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]
.0 A 2 A 4 5 10 8 4 2 0
0 2 4 6 8 10 12 14 16 18 20 22 24 28 30
Cone resistance, q,, [MPa] e
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Rec.: EW dd. 25-0kt-2018 Coord: X=233816.8m Y= 586826.5m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd. 30-0k-2018 GL=NAP  +1.40m Cone: CPS-CFTSPEISNZ  1701-2680 CE::W-' A:i“}?"o,"m:; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G12

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
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Pore pressure, u, [MPa;
i e~ s

< Excess pore pressure index,Bq [
1.0 11 10 5 .0 -5

Indicative soil classification

Automatically generated from CPT data

5 t } t t t t } } } ; } } ] Valid below groundwater level
0 2 4 6 8 0 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
4
3
E
o 2
s
=z
£ —E 1 ] SAND, dense / SAND, clayey
3 ! = 0
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s 0TI CLAY, silty / SILT
g :
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LN | : CLAY, silty / SILT
g’l y [
; . 1 CLAY, silty / SILT
2 h
: J CLAY, silty / SILT
s Al ! CLAY, slightly silty to silty
= 0
b | I
3 3 CLAY, silty / SILT
-4 1 ) g CLAY, slightly silty to siity
A
h]
i i ' / CLAY, slightly sitty to silty
™ T
f | CLAY, slightly silty to siity
L [~
-6 a > {
I 5 S ! SAND, silty to SILT
e B
&= CLAY, silty / SILT
8l L ; CLAY, silty / SILT
d : ” CLAY, silty / SILT
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P EERERE! . _E
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10 ; = ==
! I S e
L 1=
-1 SAND, slightly silty to silty
il _f‘?_
1 _—‘_,_.—‘
-12 —
Y | =
v SAND, slightly silty to silty
-13 " =5
: 2 SAND, slightly silty to silty
-14 : &
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b I SAND, silty to SILT
-15 =
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Rec.: EW dd. 25-0kt-2018 Coord: X=233816.8m Y= 586826.5m System: RD | Testin accordance with NEN-EN-ISO 22476-1
Proc.:UGumisuskaite  dd 30-kt2018 GL=NAP  +140m Cone: CPISCFTSPBASNZ  1701.2680 | Socs 2 Testhpe TEZ

Cane type: A, = 1510mm*; A, = 1883Smai

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G12
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elevation related to NAP [m]
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Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
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Cone resistance, q,, [MPa] e
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Rec.: EW dd. 25-0kt-2018 Coord: X=233816.8m Y= 586826.5m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. :U.Gumuliausksite  d.d. 30-0kt-2018 GL=NAP  +140m Cone: CPIS-CFTSPEISNZ  1701-2680 | Gong rpe: ﬂ:i"}‘;‘,mm:; A, = 18895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G12

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
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elevation related to NAP [m]
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Rec: a8 d.d. 01-ckt-2018 Coord: X=231201.7m Y= 5052819m System: RO | Testin accordance with NEN-EN-IS0 22476-1
Proc. :UGumuausiats  dd. 07-0ki-2018 GL=NAP  +063m Cone: CPIS-CFTSPBISNZ 17012346 | Soss 2 Testyps TEZ

Cane type: A, = 1510mm*; A, = 188Smai

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G16

oW e W A

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

Il

SAND, dense / SAND, clayey
PEAT

SAND, dense / SAND, clayey

CLAY, silty / SILT

CLAY, silty / SILT
CLAY, silty / SILT

CLAY, silty / SILT

CLAY, silty / SILT

PEAT
SAND, slightly silty to silty

SAND to SAND, gravelly

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT
SAND, silty to SILT

SAND, silty to SILT
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elevation related to NAP [m]
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Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]
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Rec.: as dd. 01-okt-2018 Coord: X=231201.7m Y= 585281.9m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd. 07-kt-2018 GL=NAP  +0.63m Cone: CPIS-CFTSPEISNZ  1701-2348 Cf::m_. A:i“}?"o,"m:; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G16

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, silty to SILT

SAND, slightly silty to silty
SAND, silty to SILT
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Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
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Rec.: as dd. 01-okt-2018 Coord: X=231201.7m Y= 585281.9m System: RD Eﬁﬂlgﬂm;ﬂanoe wm_;ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd. 07-kt-2018 GL=NAP  +0.63m Cone: CPIS-CFTSPEISNZ  1701-2348 Cf::m_. A:Em{‘;’omm:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj. 1019-153172

Cpt

SCPT_G16

-l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey
(M PEAT

SAND, dense / SAND, clayey
CLAY, silty / SILT

CLAY, silty / SILT
CLAY, silty / SILT

CLAY, silty / SILT

—

CLAY, silty / SILT

N PEAT

SAND, slightly silty to silty

SAND to SAND, gravelly

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT
SAND, silty to SILT

SAND, silty to SILT
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elevation related to NAP [m]
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Pore pressure, uy [MF'al ------ = pore pressure index,Bq [
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Rec: a8 d.d. 01-ckt-2018 Coord: X=231201.7m Y= 5052819m System: RD Eﬁﬂlgﬂm;ﬂanﬂe Mﬂ_\rngN-EN-ISD 224761
Proc. : U Gumullauskaite dd. 07-kt-2018 GL=NAP  +0.63m Cone: CPIS-CFTSPEISNZ  1701-2348 Cf::m_. A:i“}?"o,"m:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G16

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, silty to SILT

SAND, slightly silty to silty
SAND, silty to SILT




1= 8197 1d0S

LEEEBD LO-H L6102 | PN EU-BSEEHD A0 | NSE'S0 LOTINA

ZLLESL-BLOL

elevation related to NAP [m]
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Indicative soil classification

Sleeve Friction, f_ [MPa] ~ ______ <~ Friction Ratio, Ry [%
0 A "_'1s (MPa] 2 a " 4 5 10 8 2 Aon [3 Ryl g] Automatically generated from CPT data
' ; ; ; ; ; ; : ; : : ; ; : } : : Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 22 24 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e
e - = SAND, dense / SAND, cl
——-- = , dense , clayey
) | >
5:' = CLAY, silty / SILT
g =
- CLAY, silty / SILT
=B
{2
=
f’;;_ CLAY, silty / SILT
(é CLAY, silty / SILT
SAND, slightly silty to silty
CLAY, silty / SILT
CLAY, slightly silty to siity
A SAND, slightly silty to sty
i 5
"3
{ =
R & CLAY, silty / SILT
A =,
% =
. 'k
- k|
;
= p
3 2
AN =
{ = =
4
I
S CLAY, slightly silty to silty
CLAY, silty / SILT
Z CLAY, silty / SILT
Rec.: EW u.d.. 1-5-4::!-2019 Coord: X=243513.0m Y= 5M4621.0m System: RD | Testin accordance with NEN-EN-150 224761
Proc. : G Bosch dd 31-0k-2018 GL=NAP  +033m Cone: CPISCFTSPBISNZ  1701.2680 | Socs 2 Testhpe TEZ
Cane type: A, = 1510mm*; A, = 1883Smai
CONE PENETRATION TEST WITH LOCAL FRICTION
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G18
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elevation related to NAP [m]
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Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]
.0 A 2 A 4 5 10 8 4 2 0
. ; N h : : : ; h N )
0 2 4 6 8 10 12 14 16 18 20 22 24 28 30
Cone resistance, 9 [MPa] —_—

== _‘ F——1—1— el -
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Rec.. EW dd. 15-kt-2019 Coord: X=243813.0m Y= 5M4621.0m System: RD Eﬁﬂlgﬂm;ﬂanﬂe Mﬂ_\rngN-EN-ISD 224761
Proc. : G Boach dd 31-ok-2018 GL=NAP  +0.33m Cone: CP15-CFTSPEISNZ  1701-2680 CE::W-' A:i“}?"o,"m:; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G18

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
SAND, silty to SILT

SAND, slightly silty to silty
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elevation related to NAP [m]

-l"utann

Indicative soil classification

Pore pressure, u, [MPa]  _—_____ - —<— Excess pore pressure index,B_ [-] "
2170 12 l 4 5 6 7 8 K] 1.0 1.1 10 5 0 L5 Automatically generated from CPT data
F : } } : f : : : : f } } ; t f : g Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
0 SAND, dense / SAND, clayey
15
5 7 CLAY, silty / SILT
b2 B
\
Eﬂ . CLAY, silty / SILT
0
4 3
= !
=
] :z 1
=+ 7
= | CLAY, silty / SILT
% CLAY, silty / SILT
=] b
7
1=
=l SAND, slightly silty to sitty
L
{{’f i e £ = LAY, silty / SILT
) T ; CLAY, slightly silty to silty
} - 1

al

SAND, slightly silty to silty

ZLLESL-BLOL
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ara e

CLAY, silty / SILT

CLAY, slightly silty to silty

ol NPT L TSN

1= 8197 1d0S

E
. 5
e — & :
= - 2 CLAY, silty / SILT
=_[ é
= CLAY, silty / SILT
(} Al % T3
Rec.. EW dd. 15-kt-2019 Coord: X=243813.0m Y= 584621.0m System: RD aﬁﬂlgﬂm;‘ﬂagﬂe Mﬂ%ngN-EN-ISD 224761
Proc. : G Boach dd 31-ok-2018 GL=NAP  +033m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer Acs e s A, = 19895mn?

PIEZO CONE PENETRATION TEST

Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G18



Z- 81D 1dDS

EEBPH0 LO-HIBL0Z | PYEUSERIDINOD ABKNO | NSES0 LOTINN

ZLLESL-6LOL

elevation related to NAP [m]
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-<— Excess

Pore pressure, uy [MF'al ------ = pore pressure index,Bq [
-1 .0 A . 3 4 5 6 7 8 9 1.0 11 10 5 0 -5
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Cone resistance, 9 [MPa] —_—

= _=: = _:_“‘nh._:.

W8S cme e T N Y O
“\ c‘::-n

Rec.. EW dd. 15-kt-2019 Coord: X=243813.0m Y= 5M4621.0m System: RD Eﬁﬂlgﬂm;ﬂanﬂe Mﬂ_\rngN-EN-ISD 224761
Proc. : G Boach dd 31-ok-2018 GL=NAP  +0.33m Cone: CP15-CFTSPEISNZ  1701-2680 CE::W-' A:i“}?"o,"m:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G18

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
SAND, silty to SILT

SAND, slightly silty to silty




-l"utann

Indicative soil classification

Sleeve Friction, f_[MPa) - ___ - Friction Ratio, Rg [%)

0 A 0n_,1s (MPa] 2 3 " 4 5 0 8 g 2 Aon 'Z Ryl g] Automatically generated from CPT data
| ; h : " ; ; ; ; 5 ; ; | ; ; } : | Valid below groundwater level

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 (Robertson 1990, NL corr.)

Cone resistance, q,, [MPa] e o

LSOE0IED LO-LL-BLOZ | PN EY-SERE 00 | WSES0 LOTINN

elevation related to NAP [m]

Ft=|--1. 1= 0 SAND, dense / SAND, clayey
B i
AE £ PEAT
i < PEAT
{‘ — CLAY, silty / SILT
| { CLAY, silty / SILT
L -
’[ : .;)_ PEAT, organic
Eﬁ CLAY, slightly silty to silty
\ CLAY, silty / SILT
7] I o  [m—
] e
| = g SAND, slightly silty to silty
2 = :
By \
e 3 ; ; .
T — SAND, slightly silty to silty
3 1]
= / 1
= ] ; SAND, slightly silty to silty
*‘—:__é= e T CLAY, silty / SILT
[ _'__::,
~ -‘_‘_"‘-\_._‘\_‘_\_
=i ——— .
% 2
-~ C._H
~ \ | 11
i — (L
" = ]
= i) L
~ —]

SAND, slightly silty to silty

N

ZLLESL-BLOL

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

A

Wk @ O A

SAND, slightly silty to silty

Coord: X=2554530m Y= 5853662m

L- 029 1408

Proc. : G.Bosch dd. 24-0kt-2019 GL=NAP  -047m Cone: CPIS-CFTSPBISNZ 17012680 | Cone iyps: A, = "{‘;:emmr; Ay = 18885mn’

CONE PENETRATION TEST WITH LOCAL FRICTION

Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G20



OWEER0 LO-L-BL0E [ JoN EY-SSE0ZN00 | NSE'S0 LOT-ING

ZLLESL-6LOL

L- 029 1408

Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
-1 0 i . . 4 5 6 7 8 K 10 141 10 5 0 -5
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Cone resistance, q,, [MPa] e
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® e .
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1
ol l
W
4 !f |
L 7 I
)
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N
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-7
-8
1
-9
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|
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-10 —
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=11 i = ——
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=12 y B 1
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-13 +
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E) [ ——1
4= Ea
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-16 s
d
-16 1 ]
1
i
47 d 5:’”
]
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1
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-26
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-28
Rec.: EW dd. 1a-okt-2018 Coord: X=255453.0m Y= 585366.2m System: RD Eﬁﬂlgﬂm;ﬂanoe wm_;ngN-EN-ISD 224781
Proc. : G Bosch dd. 2d-oki-2018 GL=MAP  01Tm Cone: CP15-CFTSPEISNZ  1701-2680 cf::w A:E‘ T510mm; A, = 19895mni

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G20

-l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey

CLAY, silty / SILT

CLAY, silty / SILT

PEAT, organic
CLAY, slightly silty to siity
CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty




PEIEEB0 L0-11-6102 | P EY-ESEER0 ARN0d | WSES0 LOTINA

ZLLESL-BLOL

L= 129 1408

elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

Sleeve Friction, fs MPa] 00 ouaas -
.0 a 2 3 4 5

< Friction Ratio, Ry [%]
8 4 2 70

0 2 4 6
Cone resistance, q,, [MPa] e

28 30

-l"ur.mn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

p
WV
]

Wt/ )|

SAND, dense [ SAND, clayey
SAND, slightly silty to silty
CLAY, silty / SILT

CLAY, silty / SILT

SAND, silty to SILT
SAND, silty to SILT

SAND, silty to SILT

CLAY, silty / SILT

CLAY, silty / SILT

P :\ r""-fv“ ,-v—*—':\r:ﬁh.»wyﬂ»\;w\

.

Yl

or~"T"
\r’

CLAY, silty [ SILT
SAND, silty to SILT

CLAY, silty / SILT

CLAY, silty / SILT

CLAY, silty / SILT

CLAY, silty / SILT
POT CLAY

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to siity

CLAY, slightly siity to siity

|.\JJ

o N L

=N

e

Rec.: as d.d. 30-sep-2018 Coord: X=235408 6m Y= 582544 2m
Proc. : U Gumuliauskaite dd. O7-ckt-2018 GL = NAP 0.47m  Cone: CP15-CFTSPEISNZ

System: RD
1701-2346

Class 2. Test
Caone type: A =

Test in accordance mngM-EN—ISD 224781

H
1510mm*; A = 18885mnt

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G21

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to siity

CLAY, slightly siity to siity

CLAY, slightly silty to silty




-l"ur.mn

Indicative soil classification

EWBPIR0 LO-LL-BL0Z | PTENSE0ZGD ABNOd | NEES0 LOTIHINA

elevation related to NAP [m]

Pore pressure, u, [MPa]  _—_____ - —<— Excess pore pressure index,B_ [-] "
AT R l 4 5 8 g 8 9 10 11 1.0 .5 0 s Automatically generated from CPT data
F } : } } : : : } } : : . . t : - : Valid below groundwater level
0 2 4 -] 8 10 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
-L__‘_\-—h—v
E ? SAND, dense / SAND, clayey
d:‘:_

SAND, slightly silty to silty

CLAY, silty / SILT

4 CLAY, silty / SILT

! SAND, silty to SILT
SAND, silty to SILT

SAND, silty to SILT

CLAY, silty / SILT

¥ CLAY, silty / SILT
CLAY, silty [ SILT

I.ll
[
Fia Tl

¥
A

= . SAND, silty to SILT

Y H—J\/\M—‘_"\r‘ﬁ"f‘\f“mm
Vil e Wi

- I 2 CLAY, silty / SILT

CLAY, silty / SILT

A
e
it
X

o i e e

CLAY, silty / SILT

.:
il
1
{
e
TN

:

-] I CLAY, silty / SILT

POT CLAY

Lt
N
TS

ZLLESL-BLOL

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to siity

CLAY, slightly siity to siity

i e VR LY, ) P N W

Coord: X=235408 6m Y=S502544 2m

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to siity

CLAY, slightly siity to siity

CLAY, slightly silty to silty

L= 129 1408

Proc. : U.Gumuliauskaite dd. O7-ckt-2019 GL=NAP  -047m Cone: CPIS-CFTSPBISNZ 17012346 | Cone iyps: A, = "1";:3:",“7; Ay = 18885mn’

PIEZO CONE PENETRATION TEST

Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G21



-l"ur.mn

Indicative soil classification

Sleeve Friction, f_ [MPa] ______ Friction Ratio,

i S g 4 5 S R T i Automatically generated from CPT data
F T t . t T t : t : t T t t t f . : Valid below groundwater level

0 2 4 6 8 10 12 14 16 18 20 22 24 2% 28 30 (Robertson 1990, NL corr.)

Cone resistance, q,, [MPa] e o

MREEB0 L0-1L-6102 | P EY-ESEER0 ARN0d | WFSES0 LOTINA

elevation related to NAP [m]

S ——T 0
5 A I .F'OTCLAY
AT = 0

i <
i
3
} 1 CLAY, silty / SILT
5
POT CLAY
POT CLAY

SAND, slightly silty to silty

POT CLAY

2
T
A,
A
T
B |
N |
|I |
IVIER
v |
T

ZLLESL-6LOL

K B CLAY, slightly silty to silty
I 1N
2 > CLAY, silty / SILT
e =
(1 f
: < k. CLAY, silty / SILT
: ; CLAY, silty / SILT
- £
s — 2 CLAY, silty / SILT
1 = CLAY, silty / SILT
i F [ —
CLAY, silty / SILT
3 7 CLAY, silty / SILT
z < CLAY, silty / SILT
v CLAY, slightly silty to sitty
¥ [ I8 5
5 ! =
g& z 2 CLAY, slightly silty to siity
oF =
A 2
3 ke = 2
3 g 0 3
{ 3 3
N : ]
I
é e = CLAY, slightly silty to silty
ks (3
y T 3
R Z
s 1 i 4
g 7 =
g The ]
H : 3
% I CLAY, silty / SILT
{ = CLAY, slightly sitty to silty
e T
] -1 4 CLAY, slightly silty to siity

-25

-26

=27

-28

dd. 15-okt-2019
dd. 22-okt-2019

Coord: X=258731.4m Y=5024089m
0.73m  Cone: CP15-CFTSPEISNZ

L- 529 1408

H
Cane typs: A = 'z‘;()mnﬁ; Ag = 18835maT

CONE PENETRATION TEST WITH LOCAL FRICTION
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G25



LEBPB0 LO-LI-6L0Z | PYEM-SEIDZNOD ARG | WSES0 LOTINA

ZLLESL-BLOL

L- 529 1408

elevation related to NAP [m]
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-23
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-26

=27

-28

-l"ur.mn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

POT CLAY

CLAY, silty / SILT

POT CLAY
POT CLAY

SAND, slightly silty to silty

POT CLAY

CLAY, slightly silty to silty

CLAY, silty / SILT

CLAY, silty { SILT

CLAY, silty [ SILT

CLAY, silty [ SILT
CLAY, silty / SILT

CLAY, silty / SILT
CLAY, silty / SILT

:‘?re pr_\;ssure._;z [MF'a_a% 3 4 o~ po;t_aopras;ure inl:I;x,Bq_F-s]
o 2 4 6 8 1 12
Cone resistance, q,, [MPa] e
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ill [
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= R
put I, 7 \)
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g 13
5 F
{
) =~ |
i ‘::
4 ol |
{ J
3 ]
d (
3 f
Rec: EW dd. 15-0kt-2019 Coord: X=258731.4m Y= 5824089m
Proc. : L Murenaite dd. 22-ckt-2019 GL = NAP 0.73m Cone: CP15-CFTSPE1SNZ

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

CLAY, silty / SILT

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, silty / SILT
CLAY, slightly silty to silty
CLAY, slightly siity to siity




-l"utann

Indicative soil classification

L0780080 LO-LL-BLOZ | PN EY-SERDE 0 | WSES0 LOTHIND

elevation related to NAP [m]

ZLLESL-BLOL

L- 829 1408

Sleeve Frictio r Weay: ., S < Friction Ratio, Ry [%
0 v Friction. fg (MEe] 2 a " 4 5 10 8 6 2 Aon [3 Ryl g] Automatically generated from CPT data
I T : T } T t T t T t T t t t t . | Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 22 24 2% 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
] .
/ = == —
- b = CLAY, silty / SILT
& S
T 3
{: fi%'?—
il b SAND, slightly silty to silty
= ES SAND, silty to SIL
L —
e Y SAND, silty to SILT
% —]
o SAND, slightly silty to sil
| : SAND, st?y 4 l%' "
<]
g
é_._—"l'
i SAND, silty to SILT
oy e
= SAND, silty to SILT
el 1f SAND, silty o SILT
~ - T SAND, silty to SILT
3 0 CLAY, silty / SILT
= SAND, silty to SILT
£ = CLAY, slightly silty to silty
2? 1= CLAY, silty / SILT
i == CLAY, silty / SILT
o i =] = 1
=L —— SAND, slightly silty to silty
== _]_ h | ‘}
& L | . gy W
& +=
T R e 4 SAND, slightly sitty to silty
== | ——
- <
R e e oy T Ll SAND, silty to SILT
Pl di = e SAND, slightly silty to silty
=T CLAY, silty / SILT
r SAND, slightly silty to silty
=i 1
 E— >
SAND, slightly silty to silty
CLAY, silty / SILT
SAND, slightly silty to silty
2
= CLAY, silty / SILT
i
= CLAY, slightly sitty to silty
= e e CLAY, slightly sitty to silty
B — S j;
-, —
e {“‘” 5
Al {H__: II
== 3P
< . L []s
T L 7
e - — ] { SAND, slightly silty to silty
l=l i K
o i
Rec.. EW d.d. 25-kt-2019 Coord: X=2322752m Y= 580040.9m System: RD aeet-rksmjfﬂance with NEN-EN-IS0 224761
Proc. :U.Gumuliausksite  d.d. 30-0kt-2018 GL=NAP  +0.14m Cone: CPAS.CFTSPBASNZ 17012680 | Gone iype: A:‘f,"%";om A, = 18895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G26



L0780080 LO-LL-BLOZ | PN EY-SERDE 0 | WSES0 LOTHIND

ZLLESL-6LOL

- 929 1408

elevation related to NAP [m]
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Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]
.0 A 2 A3 4 5 10 8 4 2 0
| \ N h | L | ; | N \
0 2 4 6 -] 10 12 14 16 18 20 22 24 28 30
Cone resistance, q,, [MPa] e
= | T P
- B S -
1| ,f?
-l R L
e | =
g T R e §
Rec.: EW dd. 25-0kt-2018 Coord: X=232275.2m Y= 588040 9m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd. 30-0k-2018 GL=NAP  +0.14m Cone: CP15-CFTSPEISNZ  1701-2680 CE::W-' A:i“}?"o,"m:; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G26

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty




TESER0 L0-L-GL0E [ JoN EY- SRR 0ZN00 | WNSE'S0 LOT-ING

ZLLESL-BLOL

L- 829 1408

Indicative soil classification

-l"utann

P MPa]  ______ E dex,By
i ' al 4 5 s 7 8 g 10 1. 14_ e W;Eopmg.ure B 3‘ [ ’ Automatically generated from CPT data
t : : } ; : : ; ! ; : ; . : : . Valid below groundwater level
0 2 4 & 8 0 12 14 16 18 20 22 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e
4
3
E
o 2
s
=z
2
B 1
B
B
'E 0 —
H / i —
® ! CLAY, silty / SILT
N \
T 1
+ |
2 T A
7 Iy SAND, slightly silty to silty
) SAND, silty to SIL
3 1 7
=k,
g SAND, silty to SILT
-4
E
[= SAND, slightly silty to sil
-5 L7 SAND, st?y 4 l%' "
é—_ﬂ
-5 (_ “\ i
1
oF =
P g I 2
P s e 8 I o . SAND, silty to SILT
PaE "
= SAND, silty to SILT
-9 = v
4| = SAND, silty to SILT
B 3 SAND, silty to SILT
240 ;i CLAY, silty / SILT
4 Y
= - 9 SAND, silty to SILT
-11 .'2’ 5 5\ = CLAY, sllightly silty to siity
I 3 CLAY, silty / SILT
g d] Teo 2 CLAY, silty / SILT
L: I ———— SAND, slightly silty to silty
3 =
13 ! T
t N B ey
i =
-14 t
k et SAND, slightly silty to silty
=15 1 i
1 <
16 e s s I N SAND, silty to SILT
= SAND, slightly silty ta sitty
CLAY, silty / SILT
-7 SAND, slightly silty to silty
SAND, slightly silty to silty
-18
CLAY, silty / SILT
-19 SAND, slightly silty to sitty
20 CLAY, silty / SILT
2 CLAY, slightly sitty to silty
22
CLAY, slightly silty to silty
23 . e
—
=]
24
<_|
=3
25 =
=
NI =]
26 e —=
i — " SAND, slightly silty to silty
‘\2? = s
=
28 o
Rec.: EW dd. 25-0kt-2018 Coord: X=232275.2m Y= 580040.9m System: RD aﬁmr&ﬂm;ﬂanoe with NEN-EN-ISO0 22476-1
Proc. :U.Gumuliausksite  d.d. 30-0kt-2018 GL=NAP  +0.14m Cone: CPAS.CFTSPBASNZ 17012680 | Gone iype: A:‘f,"ﬁfom A, = 18895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

1019-153172
SCPT_G26

Proj.
Cpt



EESCR0 L-LSL02 | JoN EY-SSRI 02000 | NSE'S0 LOTHING

ZLLESL-6LOL

- 929 1408

elevation related to NAP [m]
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Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
-1 .0 A . 3 4 5 6 7 8 9 1.0 11 10 5 0 -5
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Cone resistance, q,, [MPa] e
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' ——

Al wr] D T =
:-.L -l R .
=l =

Rec.. EW d.d. 25-kt-2019 Coord: X=2322752m Y= 580040.9m System: RD Eest-rgsm%nanoe Mﬂ%ggmm 224761
Proc. : U Gumullauskaite dd. 30-0k-2018 GL=NAP  +0.14m Cone: CP15-CFTSPEISNZ  1701-2680 CE::W-' A:i“}?"o,"m:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G26

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty




SLH0ED 0L BLOE | PN EY-S SRS 0 | WSES0 LOTHIND

ZLLESL-BLOL

L- 829 1408

elevation related to NAP [m]
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CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G28

o = o

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

PEAT

CLAY, silty / SILT
CLAY, slightly silty to silty

CLAY, slightly silty to siity
CLAY, slightly silty to silty
CLAY, slightly silty to silty

CLAY, slightly silty to siity

CLAY, slightly silty to silty

SAND, silty to SILT
SAND, silty to SILT

CLAY, silty / SILT
SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, silty to SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

SAND, silty to SILT
SAND, slightly silty to silty

SAND, silty to SIL
SAND, slightly silty to silty

SAND, slightly silty to silty
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
SAND, silty to SIIE‘"
SAND, slightly silty to silty

SAND, silty to SILT

SAND, slightly silty to silty

Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]
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CONE PENETRATION TEST WITH LOCAL FRICTION
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Proj.
Cpt

1019-153172
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Rec.: EW dd. 16-okt-2018 Coord: X=244527.0m Y= 588082.0m System: RD aﬁmr&ﬂm;ﬂanoe Mﬂ%ngN-EN-ISD 224781
Proc. : & Boach dd. 24-ckt2018 GL=NAP  -0B4m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:‘f,"}‘;em:; A, = T8895mT

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G28

o = o

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

PEAT

CLAY, silty / SILT
CLAY, slightly silty to silty

CLAY, slightly silty to siity
CLAY, slightly silty to silty
CLAY, slightly silty to silty

CLAY, slightly silty to siity

CLAY, slightly silty to silty

SAND, silty to SILT
SAND, silty to SILT

CLAY, silty / SILT
SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, silty to SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

SAND, silty to SILT
SAND, slightly silty to silty

SAND, silty to SIL
SAND, slightly silty to silty

SAND, slightly silty to silty
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Pore pressure, uy [MF'al ------ = pore pressure index,Bq [
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Rec.: EW dd. 16-okt-2018 Coord: X=244527.0m Y= 588082.0m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : G.Bosch dd 24-0kt-2018 GL=NAP  0Bim Cone: CPIS.CFTSPEISNZ  1701-2680 | Gong rpe: ﬂ:i"}‘;‘,mm:; A, = 10885m?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G28

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
SAND, silty to SIIE‘"
SAND, slightly silty to silty

SAND, silty to SILT

SAND, slightly silty to silty
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Indicative soil classification

Sleeve Friction, f, [MPa] ~ ______ < Friction Ratio,
0 A "_'1s (MPa] 2 a " 4 5 10 8 2 Aon '3 L w%] Automatically generated from CPT data
f T } : : : : : : : } : : : t f . 4 Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 22 24 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e
G| I PEAT, organic
{a' PEAT, organic
; CLAY, slightly silty to silty
; CLAY, siightly siity to silty
A=
L T SAND, slightly sitty to silty
L i
ST = CLAY, silty / SILT
[ | =]
=i = CLAY, silty / SILT
4 = CLAY, silty / SILT
E =
- PEAT
L Sl PEAT
: £ CLAY, slightly silty to siity
i e = CLAY, slightly sitty to silty
SCTS il
i A CLAY, slightly sitty to sitty
A e,
0 = ==
“) 1 3 CLAY, slightly silty to silty
T 1
% =J..1_] o
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T F >
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), : 3
= 4
7 ES & CLAY, slightly silty to silty
2 b= ol
<] =T _ .7
< g2 —
1 k= <
= -h—‘ T
A
9 o 21
e 4 CLAY, slightly sitty to silty
K| =
b s
7 ¥
L i
Rec.: TAM dd. 15-nov-2019 Coord: X=248344. 6m Y= 5892254m System: RD aﬁﬂir?m;ﬂamﬂﬂ_{_gEﬂ-EN-ISD 224761
Proc. 11U d.d. 20-nov-2018 GL=NAP  -169m Cone: CPIS-CF7SSNZ 17012840 | Cone type: A:‘E,"}‘;‘:em,,}: A, = 18895
CONE PENETRATION TEST WITH LOCAL FRICTION
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt CPT_G29
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)
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Sleeve Friction, f, MPa] - ___ = R — Friction Ratio, R¢ [%]
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Rec.: EW dd. 17-okt-2018 Coord: X=255578.0m Y= 580148.4m System: RD aﬁmr&ﬂm;ﬂanoe Mﬂ%ngN-EN-ISD 224781
Proc. : & Boach dd. 24-ck-2018 GL=NAP  -053m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:‘f,"}‘;em:; A, = T8895mT

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G30

SAND, dense / SAND, clayey

PEAT
CLAY, silty [ SILT
SAND, slightly silty to silty

SAND to SAND, gravelly

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
CLAY, silty / SILT

CLAY, silty / SILT
CLAY, slightly silty to siity

CLAY, silty [ SILT
CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
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elevation related to NAP [m]
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Rec.: EW dd. 17-okt-2018 Coord: X=255578.0m Y= 588148.4m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : G.Bosch dd 24-0k1-2018 GL=NAP  053m Cone: CPIS.CFTSPEISNZ  1701-2680 | Gons rpe: ﬂ:i"}‘;‘,mm:; A, = 10885m?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G30

Mows [

W W o=

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
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Indicative soil classification

Pore pressure, u, [MPa]  _—_____ - —<— Excess pore pressure index,B_ [-] "
AT R l . 4 5 8 g 8 9 10 11 1.0 .5 0 s c:mmbztlwa"v wng::d fhrf*m MCPT data
} t t } } t t t t t t } t T t f : g ow groundwater lev
0 2 4 6 -] 10 12 14 16 18 20 22 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
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X ]| P 0 SAND, dense / SAND, clayey
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d | . PEAT
-2 = Sn CLAY, silty / SILT
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a3 b=t |
5 T T T T e—t— SAND to SAND, gravelly
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4 ] SAND, slightly silty to sitty
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= b T | 12
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] =
7 N <] 1
n 7
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o =t 1 CLAY, silty / SILT
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0T ) CLAY, silty / SILT
N Lt ( ﬁ CLAY, slightly silty to siity
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Rec.: EW dd. 17-okt-2018 Coord: X=255578.0m Y= 588148.4m System: RD Eﬁﬂlgﬂm;ﬂanoe wm_;ngN-EN-ISD 224781
Proc. : G Bosch dd 24-0k-2018 GL=NAP  053m Cone: CPISCFTSPBISNZ 17012680 | Comaype: Ao Jod0mint; A, = 18605mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G30
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elevation related to NAP [m]
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Pore pressure, uy [MF'al ------ = pore pressure index,Bq [
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Rec.. EW dd. 17-ckt-2018 Coord: X=285578.0m Y= S80148.4m System: RD Eﬁﬂlgﬂm;ﬂanﬂe Mﬂ_\rngN-EN-ISD 224761
Proc. : G Bosch dd 24-0k-2018 GL=NAP  053m Cone: CPISCFTSPBISNZ 17012680 | Comatype: Ao Jod0mint; A, = 18605mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G30
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

PEAT
Soil, very stiff, fine grained

Soil, very stiff, fine grained

CLAY, silty [ SILT

CLAY, slightly silty to silty
CLAY, silty / SILT

CLAY, silty / SILT

CLAY, silty [ SILT

CLAY, slightly silty to siity
CLAY, slightly silty to siity
PEAT

CLAY, slightly silty to silty

CLAY, slightly silty to silty

PEAT

SAND, slightly silty to silty

CLAY, silty / SILT
SAND, slightly silty to silty

CLAY, silty / SILT

Sleeve Friction, f, MPa] - ___ - Friction Ratio, Ry [%]
K ;) 2 3 4 5 rR B
0 2 4 6 -] 10 12 14 16 18 20 22
Cone resistance, q,, [MPa] e
—
o =
{tJ -
luf
:_‘,
<
3 T
4 b
(1
!
L}
|
2l ]| ]
: - (
5 = R i
=y = =
< S|
% 1
- —
A - | ——F
oo 2 =
2 _+
i = e
E _'_' e :;:=—
P —
. L—
- —
- ==
il ==
s ]
._-—-—'—'5#
=
i
2[
Rec: EW dd. 16-ckt-2019 Coord: X=263088.3m Y= S501200.4m Systam: RD
Proc. :G.Boach dd. 24-ckt-2019 GL = NAP 0.35m Cone: CPS-CFTSPEISNZ  1701-2680

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

CLAY, silty / SILT

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty
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Indicative soil classification

Sleeve Friction, f_ [MPa]  ______ ; < Friction Ratio, Ry [%
ik 0".’1“[ " 2 g 4 5 107 8 T L o] Automatically generated from CPT data
! ; ; . I : | . / . " . | I } } I 1 Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 2 24 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e
T [ CLAY, siightly silty to silty
= - CLAY, silty / SILT
o e CLAY, silty / SILT
5 CLAY, silty / SILT
| CLAY, silty / SILT
- 5
S CLAY, silty / SILT
= = CLAY, silty / SILT
5
Rec.. EW dd. 16-ckt-2018 Coord: X=263080.3m Y= 5012004m System: RO | Testin accordance with NEN-EN-IS0 22476-1
Proc. : G.Bosch dd. 24-0k-2018 GL=MAP  035m Cone: CPIS-CFTSPBISNZ  1701-2680 | G582 Testupe TEZ

Caone type: A, =

1510mm*; A = 18885mnt

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G31
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Pore pressure, u, [MPa —<— Excess pore pressure index,B_ [-] indicative soll classliicafion
L Us[MPR)] 000 o ___ 4= o ¥ .
-1 0 1 l ; 4 5 B ¥ 8 8 10 11 10 5 0 s Automatically generated from CPT data
F : } } : f : : : : f } } ; t f : g Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 22 24 2% 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e
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3
E
a 2
s
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2
B 1
W
B
§ @
B =
> o
40 PEAT
( : l Soil, very stiff, fine grained
2 ! g Soil, very stiff, fine grained
-2 !
dE Y CLAY, silty / SILT
a [AE } CLAY, slightly silty to silty
J ! { CLAY, silty / SILT
4 | ! [ CLAY, silty / SILT
I\ L
5 '.I 1 CLAY, silty / SILT
K = CLAY, slightly silty to siity
s \ 1 o bien
\ \ g CLAY, slightly silty to siity
5 ! q g PEAT
c K ( CLAY, slightly silty to silty
4 1
2 CLAY, slightly silty to siity
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-9 \ =
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19 f . - =izl
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9 —
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[ ——F
21 il
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29 ;—rf* CLAY, silty / SILT
& b CLAY, silty / SILT
23 ){'{::I T };”
3 2 e CLAY, slightly silty to silty
24 F 7
%+ —f====f=ds=ksIo" —L
i T = e
25 i 7 CLAY, slightly silty to silty
s |
26 1 £ CLAY, slightly silty to siity
S A N o s el £ CLAY, slightly silty to silty
-28 N s s e e i CLAY, slightly sitty to silty
Rec.. EW dd. 16-ckt-2018 Coord: X=263089.3m Y= 501209.4m System: RD aeﬂirksm?!ance Mﬂ%ngMEMISD 224761
Proc. : & Boach dd. 24-ckt2018 GL=NAP  -035m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:‘f,"}‘;em:; A, = T8895mT

PIEZO CONE PENETRATION TEST

Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G31
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elevation related to NAP [m]
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-50
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—l"unnu

Indicative soil classification

Pore pressure, u, [MPa]  _—_____ - —<— Excess pore pressure index,B_ [-] "
-1 0 1 l 3 4 5 B 7 8 g 10 1.1 10 5 0 s Automatically generated from CPT data
' } } } i } } i } i } } } T i } : 1 Valid below groundwater level
1] 2 4 6 8 10 12 14 16 18 20 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, 9 [MPa] —_—
7] [ CLAY, siightly silty to silty
< CLAY, silty / SILT
=] = CLAY, silty / SILT
= = | CLAY, silty / SILT
= I = CLAY, silty / SILT
= CLAY, silty / SILT
[
< i?.’ CLAY, silty / SILT
Rec.: EW dd. 16-0kt-2018 Coord: X=263389.3m Y= 5812094m System: RD Eﬁﬂlgﬂm;ﬂanoe wm_;ngN-EN-ISD 224781
Proc. : G Boach d.d. 24-0kE-2018 GL=MAP  0.35m Cone: CPIS-CETSPBISNZ  1701-2680 cf::m_. A:f,“}ﬁo,"m:; A, = 18895mnF

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G31



BSH0YRD O-L-BLOE | PN EY-S SRS 00 | WSES0 LOTIND

elevation related to NAP [m]

ZLLESL-6LOL

L- 289 1408

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

Sleeve Friction, fs MPa] 00 ouaas -
.0 a 2 3 4

Friction Ratio, R [%
4 2 i L fJ]

0 2 4 6
Cone resistance, q,, [MPa] e

-l"ur.mn

Indicative soil classification

Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

11

il

SAND, dense / SAND, clayey
SAND to SAND, gravelly

CLAY, silty / SILT
PEAT

CLAY, slightly silty to silty

CLAY, slightly silty to silty
CLAY, slightly silty to silty

CLAY, silty / SILT

i e il W e il WO o o0 A I A A T

CLAY, silty / SILT

0t .V

»

AT

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, silty / SILT

CLAY, silty [ SILT

A e

T ]

||'v

™\ b

.

AU

i J

4 —

Rec: EW dd. 24-ckt-2018 Coord: X=2345614m Y=S585466.5m
Proc. :G.Boach dd. 31-ckt-2019 GL = NAP +0.54m Cone: CP15-CFTSPBISNZ

CLAY, silty / SILT

CLAY, slightly siity to siity
CLAY, slightly silty to silty
CLAY, slightly silty to silty
SAND, silty to SILT
SAND, slightly silty to silty
SAND, silty to SILT

CLAY, silty / SILT
CLAY, silty / SILT

CLAY, slightly silty to silty
PEAT, organic

SAND, silty to SILT

CLAY, slightly silty to silty
PEAT, organic
PEAT, organic

CLAY, slightly silty to silty

CLAY, silty [ SILT

SAND, silty to SILT
SAND, silty to SILT

SAND, silty to SILT

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN
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elevation related to NAP [m]
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48

-49

-50

-51
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-53
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-58

-59

-60

Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]
.0 A 2 A3 4 5 10 8 4 2 0
0 2 4 6 -] 10 12 14 16 18 20 22 24 28 30
Cone resistance, q,, [MPa] e

I s £

= e S O ]|

2 T35

Rec.: EW dd. 2a-okt-2018 Coord: X=234561.4m Y= 585466.5m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : G Boach dd 31-k-2018 GL=NAP  +0.54m Cone: CP15-CFTSPEISNZ  1701-2680 CE::W-' A:i“}?"o,"m:; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G32

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, silty to SILT

SAND, silty to SILT




-l"ur.mn

Indicative soil classification

BUSER0 L-LESL0E / Jo EY-SSRIDZN00 | NSETS0 LOTHING

elevation related to NAP [m]

Pore pressure, u, [MPa]  _—_____ - —<— Excess pore pressure index,B_ [-] "
-1 0 1 l 4 5 B ¥ 8 8 10 11 10 5 0 s Automatically generated from CPT data
I } t } t t t t } t t t t T t t : ] Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
b | 0 SAND, dense / SAND, clayey
— SAND to SAND, gravelly
f— IT':"_‘_'__'_
EX CLAY, silty / SILT
BT

PEAT

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, silty / SILT

Ll AT
[
- o

N i W
1

=
T A I 0 e e 0 W e

CLAY, slightly siity to siity

ZLLESL-BLOL

CLAY, slightly silty to siity
CLAY, slightly silty to siity

il B CLAY, silty / SILT
( CLAY, slightly silty to silty
S| -1
{(; y 1 |
|
é 4 CLAY, slightly silty to siity
A = 2
S : CLAY, silty / SILT
< 4 CLAY, silty / SILT
] L
= 4 CLAY, silty / SILT
C{ I
o & |
i 3
9 S I

L- 289 1408

™ g SAND, sty to SILT
-Z__‘_‘_ |
= 4 . ) )
= SAND, slightly silty to silty
——— :
|57 SAND, silty to SILT
=
g CLAY, silty / SILT
47 CLAY, silty / SILT
L A %
O i CLAY, slightly sitty to silty
( - l— PEAT, organic
[/f 5
I T
[P ; 8
¥ - SAND, silty to SILT
= |
|
CLAY, slightly silty to silty
1 Y PEAT, organic
[ y,
r B PEAT, organic
t R £ CLAY, slightly silty to silty
] BN
K b CLAY, silty / SILT
, § 5
™~ ) SAND, silty to SILT
e SAND, silty to SILT
S
SAND, silty to SILT
= 4 i
Rec.: EW dd. 2a-okt-2018 Coord: X=234561.4m Y= 585466.5m System: RD aﬁﬂir?m;}!ance Mﬂ%ngM-EN-ISD 224781
Proc. : G.Bosch dd. 31-0kt-2019 GL=NAP  +054m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:‘E,"}‘;‘:em;; A= 1e8ssmt

PIEZO CONE PENETRATION TEST
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G32
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elevation related to NAP [m]
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-<— Excess

Pore pressure, uy [MF'al ------ = pore pressure index,Bq [
-1 .0 A . 3 4 5 6 7 8 9 1.0 11 10 5 0 -5
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Cone resistance, q,, [MPa] e

T
Rec.: EW dd. 2a-okt-2018 Coord: X=234561.4m Y= 585466.5m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. :G Bosch dd 31-cki-2018 GL=MAP  +0.54m Cone: CPIS-CFTSPBISNZ  1701-2680 | Goe i ACS B

Cane type: A, = 1510mm*; A, = 1883Smai

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G32

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, silty to SILT

SAND, silty to SILT
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elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

Sleeve Friction, f, [MPa]
.0 o 2 A 4 5

-l"unnn

Indicative soil classification
Friction Ratio, Ry [%
fiction Ratio. Re %) Automatically generated from CPT data

8
9 [MPa]

0 2 4
Cone resistance,

Valid below groundwater level
(Robertson 1990, NL corr.)

22 24 26 28 30

SAND, dense / SAND, clayey

CLAY, silty [ SILT

SAND, slightly silty to silty

L T

SAND, slightly silty to silty

~ .\_.I

V

SAND, slightly silty to silty

A

‘ﬁ;-

SAND, silty to SILT

i%

SAND, silty to SILT

Al Y

T
1
|

I SAND to SAND, gravelly

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND to SAND, gravelly

SAND, slightly silty to silty

=
T
Moo oW = W

Rec: EW
Proc. : U Gumuliauskaite

dd. 21-okt-2019
dd. 30-okt-2019 GL = NAP

Coord: X=246962 0m Y=5850833m
-120m Cone: CP15-CFTSPE1SNZ

System: RO | Testin accordance with NEN-EN-IS0 22476-1
Clase 2.  Testtype TEZ
1701-2680 | fpna type A= 1510mm®; A= 18885mnT

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

1019-153172

Proj.
SCPT_G34

Cpt
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elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
-1 .0 A . 3 4 5 6 7 8 9 1.0 11 10 5 .0 -5
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Cone resistance, q,, [MPa] e
]
- 3|
L_:;w p
1]
\ i
i |l
i I
% b
<+ O
Y ‘_H_‘_hx‘:..
! B I e
i T
\ i i =
v 34
i 37|
1 39|
) 41
g 4
Rec.. EW dd. 21-ckt-2018 Coord: X=2460620m Y= 585088 3m System: RD Eﬁﬂlgﬂm;ﬂanﬂe Mﬂ%ngN-EN-ISD 224761
Proc.:UGumisusksts  dd 30-0k-2018 GL=NAP  -120m Cone: CPISCFTSPBISNZ 17012680 | Comaype: Ao JosOmint; A, = 18605mni

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT G34

L T

Moo oW = W

—l"unnu

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey

CLAY, silty [ SILT

SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, silty to SILT
SAND, silty to SILT

SAND to SAND, gravelly
SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, slightly silty to silty
SAND to SAND, gravelly
SAND, slightly silty to silty
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elevation related to NAP [m]

-20

-21

-22

-23

-24

-25

-26

=27

-28

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

Sleeve Friction, f, MPa] - ___ = R — Friction Ratio, R¢ [%]
.0 o 2 A 4 5 10 8 4 2 0
0 2 4 6 8 10 12 14 16 18 20 22 24 28 30
Cone resistance, q,, [MPa] e o
= _m_ {i"g__prla'_df_ﬁ__‘___lff_s Hardening - Bricks J;
= -0.96—F~=— E 9
; = /
e = | | -
et = 2
== =
F==L_ : e 1
= L] 2
S — bl 1
=
ezt A 2
I S I
FoE — L 1
| —
=3 | —— =
1
> s
j r"’“’
=gl i |
e ———L_| 2
el R 1
s ~—~j 2
= < 3
3 /#_—'_F E 6
=z — =T [ | - 2
==l = | T
ek — |
= P
=~ ‘ “‘x} 3
=] 3
=
Bl
3
K
=
—
=y
| =
3
ol
4
{
5 .
Rec.: EW dd. 17-okt-2018 Coord: X=253451.1m Y= 586375.7m System: RD aﬁmr&ﬂm;ﬂanoe Mﬂ%ngN-EN-ISD 224781
Proc. : & Boach dd. 24-ck-2018 GL=NAP  -0B6m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:‘f,"}‘;em:; A, = T8895mT

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G35

SAND to SAND, gravelly

SAND to SAND, gravelly

SAND to SAND, gravelly
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
CLAY, silty / SILT

CLAY, silty { SILT
SAND, silty to SILT

SAND, slightly silty to silty
SAND, silty to SILT

SAND, silty to SILT
SAND, slightly silty to silty

SAND, silty to SILT
SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, silty to SILT
SAND, silty to SILT
SAND, silty to SILT

SAND, slightly silty to silty
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elevation related to NAP [m]
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Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]
.0 A 2 A 4 5 10 8 4 2 0
. ; N h : : : ; h N )
0 2 4 6 8 10 12 14 16 18 20 22 24 28 30
Cone resistance, q,, [MPa] e
i L S I
i i ™
i —
=
4=
I —
2 o
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o — S
—1 ]
<= F=4=- ——P
- o
Rec.: EW dd. 17-okt-2018 Coord: X=253451.1m Y= 586375.7m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : G Bosch dd 24-0k-2018 GL=NAP  086m Cone: CPISCFTSPBISNZ 17012680 | Comatype: Ao Jos0mint; A, = 18605mni

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G35

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
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elevation related to NAP [m]
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e e
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Rec.: EW dd. 17-okt-2018 Coord: X=253451.1m Y= 586375.7m System: RD Eﬁﬂlgﬂm;}!anoe wm_;ngN-EN-ISD 224781
Proc. : G Boach dd. 24-0kt-2018 GL=NAP  -086m Cone: CPISCFTSPBISNZ  1701-2680 | B o-  testiype

Cane type: A, = 1510mm*; A, = 1883Smai

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G35

(SR ]

R

Mo@m W M

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND to SAND, gravelly

SAND to SAND, gravelly

SAND to SAND, gravelly
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
CLAY, silty / SILT

CLAY, silty { SILT
SAND, silty to SILT

SAND, slightly silty to silty
SAND, silty to SILT

SAND, silty to SILT
SAND, slightly silty to silty

SAND, silty to SILT
SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, silty to SILT
SAND, silty to SILT
SAND, silty to SILT

SAND, slightly silty to silty
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elevation related to NAP [m]
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Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
-1 .0 A . 3 4 5 6 7 8 9 1.0 11 10 5 0 -5
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Cone resistance, q,, [MPa] e
o ]
1°-r -‘_\__\_‘-""\1._
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4=
- T
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=1
Rec.: EW dd. 17-okt-2018 Coord: X=253451.1m Y= 586375.7m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : G Bosch dd 24-0k-2018 GL=NAP  086m Cone: CPISCFTSPBISNZ 17012680 | Comatype: Ao Jos0mint; A, = 18605mni

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G35

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
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elevation related to NAP [m]
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-28

Sleeve Friction, f, [MPa) = -
.0 1

Friction Ratio, Ry [%]
4 % R0

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

—

oAl

SAND to SAND, gravelly

SAND to SAND, gravelly

CLAY, silty / SILT

CLAY, slightly siity to siity
CLAY, slightly siity to siity

CLAY, slightly siity to siity

CLAY, silty / SILT

CLAY, silty / SILT
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Rec: EW dd. 16-0kt-2018 Coord: X=257576.2m Y= 587581.8m
Proc. : G Bosch dd. 24-0kt-2018 GL=NAP

-1.78m  Cone: CP15-CFTSPEISNZ

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN
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L- 969 1408

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND to SAND, gravelly

SAND to SAND, gravelly

CLAY, silty / SILT

CLAY, slightly siity to siity
CLAY, slightly siity to siity

CLAY, slightly siity to siity

CLAY, silty / SILT

Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
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Rec.: EW dd. 16-0kt-2018 Coord: X=257576.2m Y= 5875918m System: RD aﬁﬂlgﬂm;‘ﬂanwmgfﬂ-émsoﬂﬂm
Proc. : G.Bosch dd. 24-0kt-2019 GL=MAP  -178m Cone: CPIS-CFTSPRISNZ  1701-2680 | Crme proe: Ao

H
Cane typs: A = ?;:omm’; Ag = 18835maT

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G36

CLAY, silty / SILT

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty
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ZLLESL-BLOL

L- 689 1408

elevation related to NAP [m]
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-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey

I PEAT

SAND, slightly silty to silty
SAND, slightly silty to silty
CLAY, silty / SILT

SAND, silty to SILT
m— CLAY, siightly sity to sily

SAND, slightly silty to silty

SAND, slightly silty to i
SAND: Sty sjiy o sity
CLAY, silty / SILT

SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

SAND, silty to SILT
SAND, slightly silty to silty
SAND, silty to SILT

SAND, silty to SILT
CLAY, silty / SILT

SAND, slightly silty to silty

SAND, siity to SILT
SAND, slightly silty to silty

Sleeve Friction, fg [MPa) ~  _—_____ &= < Friction Ratio, Ry [%]
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Rec.. EW dd. 21-ckt-2018 Coord: X=244280.4m Y= 552804 0m System: RD aﬁmr&ﬂm;ﬂanﬂe Mﬂ%ngN-EN-ISD 224761
Proc. : L Gummliauskaits dd. 30-ckt-2018 GL=NAP  -1B2m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:‘f,‘ Fommt; A= 1080sm?
CONE PENETRATION TEST WITH LOCAL FRICTION
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G39
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Indicative soil classification

Sleeve Friction, f_[MPa] ______ ; < Friction Ratio, Ry [%
0 A un_,1s[ al 2 3 " 4 5 0 8 g 2 Aon [3 Ryl g] Automatically generated from CPT data
! ; ; . I : | . / . " . | I } } : 1 Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 22 24 2% 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o

ez’ i e | |8

oie - 1T e i SAND, slightly sitty to silty
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elevation related to NAP [m]
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Coord: X=244289.4m  Y=582894.0m Test in accordance with NEN-EN-ISO 22476-1

Z- 669 1408

Proc. : U.Gunmulisuskaits dd. 30-ckt-2019 GL = NAP -182m Cone: CPAS-CFTSPEISNZ  1701-2680 | Cppa type A= qﬁ()mm’; Ag= 188ES AT

CONE PENETRATION TEST WITH LOCAL FRICTION

Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G39
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Pore pressure, u, [MPa]  _—_____ = pore pressure index,B_ [-]
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Rec: EW dd. 21-0kt-2019 Coord: X=244280.4m  Y=582894.0m
Proc. : U.Gunmulisuskaits dd. 30-ckt-2019 GL = NAP -1.82m Cone: CP15-CFTSPE1SNZ

Cane typs: A = ?;:omm’; Ag = 18835maT

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey

I PEAT

SAND, slightly silty to silty
SAND, slightly silty to silty
CLAY, silty / SILT

SAND, silty to SILT
m— CLAY, siightly sity to sily

SAND, slightly silty to silty

SAND, slightly silty to i
SAND: Sty sjiy o sity
CLAY, silty / SILT

SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

SAND, silty to SILT
SAND, slightly silty to silty
SAND, silty to SILT

SAND, sty to SILT
CLAY, silty / SILT

SAND, slightly silty to silty

SAND, siity to SILT
SAND, slightly silty to silty
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elevation related to NAP [m]
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Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
-1 .0 A . . 4 5 6 T 8 9 1.0 11 10 5 0 -5
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Cone resistance, q,, [MPa] e

= 1 T4
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Rec.: EW dd. 21-okt-2018 Coord: X=244289.4m Y= 582894.0m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc.:UGumisuskaite  dd 30-kt2018 GL=NAP  -182m Cone: CPIS.CFTSPEISNZ  1701-2680 | Gong rpe: ﬂ:i"}‘;‘,mm:; A, = 10885m?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G3g

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
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L= WD 1408

elevation related to NAP [m]
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Sleeve Friction, f, MPa] - ___ = - Friction Ratio, Ry [%]
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Rec.: EW dd. 16-okt-2018 Coord: X=255493.6m Y= 5829123m System: RD aﬁﬂigﬂm;‘ﬂamﬂﬂ%ggﬂﬂ’l-lw 224781
Proc. : & Boach dd. 24-ckt2018 GL=NAP  -125m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:‘f,"}‘;em7; A, = T8895mT

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G41

@ o @

1ﬁnnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey
SAND, dense / SAND, clayey
CLAY s'rlnglLT

fy FoelX

CLAY, silty / SILT
SAND, silty to SILT

SAND, slightly silty to silty
SAND to SAND, gravelly

SAND to SAND, gravelly

SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, silty to SILT
SAND, slightly silty to silty

POT CLAY
POT CLAY

CLAY, slightly silty to silty
CLAY, slightly silty to silty
CLAY, slightly silty to silty

CLAY, slightly silty to silty
CLAY, slightly siity to siity
CLAY, slightly siity to siity
CLAY, slightly silty to siity

CLAY, slightly silty to silty
CLAY, slightly silty to silty
CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty
CLAY. slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly siity to siity

CLAY, slightly silty to silty

CLAY, slightly silty to sil
CLAY, Slighty sl% to su'.{

CLAY, slightly silty to silty
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L= WD 1408

elevation related to NAP [m]
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Rec: EW dd. 16-ckt-2018 Coord: X=255403 6m Y=5820123m
Proc. :G.Boach dd. 24-ckt-2019 GL = NAP -125m Cone: CPS-CFTSPEISNZ  1701-2680

System: RD | Testin accordance with

Class 2.
Caone type: A, = ':‘;0

Test

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

-l"ur.mn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey
SAND, dense / SAND, clayey
CLAY s'rlnglLT

fy FoelX

CLAY, silty / SILT
SAND, silty to SILT

SAND, slightly silty to silty
SAND to SAND, gravelly

SAND to SAND, gravelly

SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, silty to SILT
SAND, slightly silty to silty

POT CLAY
POT CLAY

CLAY, slightly silty to silty
CLAY, slightly silty to siity
CLAY, slightly silty to siity

CLAY, slightly silty to silty
CLAY, slightly siity to siity
CLAY, slightly siity to siity
CLAY, slightly silty to siity

CLAY, slightly silty to silty
CLAY, slightly silty to silty
CLAY, slightly silty to silty

CLAY, slightly silty to siity

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty
CLAY. slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly siity to siity

CLAY, slightly silty to silty

CLAY, slightly silty to sil
CLAY, Slighty sl% to su'.{

CLAY, slightly silty to silty
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L-Z¥D 1dOS

elevation related to NAP [m]
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-28

Sleeve Friction, f, [MPa) Friction Ratio, Ry [%]
) 1 2 3 4 5 10 4 2 70

-l"utann

Indicative soil classification

Automatically generated from CPT data
Valid below groundwater level

0 2 4 6 8 0 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
“":'-,? I 0
X
! { SAND, silty to SILT
Jf SAND, silty to SILT
él CLAY, silty / SILT
X SAND, slightly silty to sitty
“_ -\_\_‘1‘_‘_"‘-"--._
-4 1 | | SAND to SAND, gravelly
N EE == 1
[ AT | SAND, slightly silty to silty
ege” <
—— . L SAND to SAND, gravelly
s i SAND, slightly silty to silty
S [
= el i 1|
A ‘-—"‘/"
e ] ( SAND, slightly silty to sity
A 9 . L] 2
g WEE—
T, = /
i S 3
R 0 I SAND to SAND, gravelly
B, || 40) I
1 i R =< o o
= — 3 SAND, slightly silty to silty
il /""d_b
a1 . = E CLAY, silty / SILT
3
= ) CLAY, silty / SILT
2 =T
13 < 4 CLAY, silty / SILT
! I_ F g
- CLAY, silty / SILT
e 3 ™
aEL CLAY, silty / SILT
==
b1
2l e | CLAY, siightly silty to silty
=k =2 CLAY, silty / SILT
= —_ I
e e Y 5
o SAND, slightly silty to silty
= = s SAND, slightly silty to silty
r 7 SAND, slightly silty to silty
o SAND, silty to SILT
7
= 8 CLAY, silty / SILT
9
A==l 10 SAND, slightly silty to silty
S - 1 o » ?
L= SAND, slightly silty to silty
= SAND, silty to SILT
Rec.. EW d.d. 22-ckt-2018 Coord: X=261955.2m Y= S82867.7m System: RO | Testin accordance with NEN-EN-IS0 22476-1
Proc. : G.Bosch dd. 31-kt2018 GL=NAP  -062m Cone: CPISCFTSPBASNZ  1701.2680 | Socs 2 Testhpe TEZ
Cane type: A, = 1510mm*; A, = 1883Smai

CONE PENETRATION TEST WITH LOCAL FRICTION
1019-153172

Proj.
SCPT_G42

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt
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2-Z¥D 1d0S

elevation related to NAP [m]
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Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]
.0 A A3 4 5 10 8 4 2 0
0 2 4 6 8 10 12 14 16 18 20 22 24 28 30
Cone resistance, q,, [MPa] e

B ot 5 -

}Ll | =
Ea =ity T ok

Rec.: EW dd. 22-0kt-2018 Coord: X=261955.2m Y= 582867 Tm System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : G Bosch dd 31-0k-2018 GL=NAP  062m Cone: CPISCFTSPBISNZ 17012680 | Comeype: Ao JodOmint; A, = 18605mni

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G42

—l"unnn

Indicative soil classification

Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

i CLAY, slightly silty to silty

CLAY, silty / SILT

CLAY, silty / SILT
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L-Z¥D 1dOS

Pore pressure, u, [MPa]  _—_____ =
i i ek JP

4 5 6 T 8 K 10 141

-<— Excess pore pressure index,B_ [-]
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1%nnn

Indicative soil classification

Automatically generated from CPT data
Valid below groundwater level

6 2 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
4
3
E
o 2
s
=z
P!
B 1
%
B
g9
}E [
T4 ;:- : i)
2 f SAND, silty to SILT
’f < SAND, silty to SILT
3 l! < CLAY, silty / SILT
Ly ]
[ SAND, slightly silty to silty
1 s
-4 T — =
: R s e N SAND to SAND, gravelly
§ 5. R — 1
: AT | SAND, slightly silty to silty
[ ]
£ LS L SAND to SAND, gravelly
! i SAND, slightly silty to silty
=T i "_'S
———
-8 8 L
\
1 pl SAND, slightly silty to silty
-9 :
| 5 | 2
i ] s v e,
o Bt
‘I L'_"—‘————__
: ) ——
L v p SAND to SAND, gravelly
¢ — 1T | 1 [ ||
12 ; N |
— 3 SAND, slightly silty to silty
13 L
\ |
I ——— .
i g = CLAY, silty / SILT
i s CLAY, silty / SILT
-15 - 4
‘)
-16 = :
F 5 4 CLAY, silty / SILT
17 E = CLAY, silty / SILT
- l_q___,:” CLAY, silty / SILT
= p—_ =
s L L | LAY, siightly silty to silty
< 1 CLAY, silty / SILT
I
20 5
SAND, slightly silty to silty
2 = . SAND, slightly sitty to silty
2 O s s e { 7 SAND, slightly silty to sty
3 ‘-'- =] 8 SAND, silty to SILT
== 7
q e ;
24 =+ = _ 8 CLAY, silty / SILT
= 9
25
10 SAND, slightly silty to silty
26 = -
= — 1 ) y )
27 L SAND, slightly silty to silty
i = SAND, silty to SILT
Rec.: EW dd. 22-0kt-2018 Coord: X=261955.2m Y= 582867.7m System: RD aﬁmr&ﬂm;ﬂanoe Mﬂ%ngN-EN-ISD 224781
Proc. : & Boach dd. 31-ckt2018 GL=NAP  -062m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:‘f,"}‘;em:; A, = T8895mT

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G42
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Indicative soil classification

Automatically generated from CPT data
- . } 1 1 Valid below groundwater level

Pore pressure, uy [MF'al ------ = -<— Excess pore pressure index,B_ [-]
-1 .0 A . 4 5 6 T 8 9 1.0 11 10 5 0 s

o 2 4 :

OLSER0 LO-LE-GL0E | oI EY-SS810ZNR0 | ST S0 LOTEINN
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2-Z¥D 1d0S
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6 8 10 12 14 16 18 20 22 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
= T 1
I ) ) )
l \ f CLAY, slightly silty to silty
el 4 CLAY, silty / SILT
§> i e SO 12 CLAY, silty / SILT
= T / 12
Rec.: EW dd. 22-0kt-2018 Coord: X=261955.2m Y= 582867 Tm System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : G.Bosch dd. 31-okt2018 GL=NAP  -062m Cone: CPAS-CF7SPBISNZ  1701-2680 | Gng ope: ﬂ:i"}ﬁommr; A, = 18895

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G42



-l"utann

Indicative soil classification
Sleeve Friction, f_[MPa) - ___ - Friction Ratio, Rg [%)
0 A n_'13[ al 2 3 " 4 5 0 8 g 2 Aon [3 Ryl g] Automatically generated from CPT data
: h : ; ; ; : t t } } : . Valid below groundwater level
6 26 28 30 (Robertson 1990, NL corr.)
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=3 iy SAND, slightly silty to sil
= ightly silty to silty

ZLLESL-BLOL

= CLAY, silty / SILT
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4 SAND, silty to SILT
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_f\.-L,\
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SAND, silty to SILT
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SAND, silty to SILT

TV
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AW R

S >

z 11
e = e ) SAND, slightly silty to silty
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Rec.: EW dd. 21-okt-2018 Coord: X=241618.2m Y= 580513.3m System: RD | Testin accordance with NEN-EBEEO 224781

Proc.:UGumssuskatte dd. 30-0k12018 GL=NAP  -0BSm Cone: CPIS.CF7SPBISNZ  1701-2680 Ef,f:ﬁw;:?'zﬁo;ﬁf A, = 18895

CONE PENETRATION TEST WITH LOCAL FRICTION

Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G44
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Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]
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Rec.: EW dd. 21-okt-2018 Coord: X=241618.2m Y= 580513.3m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc.:UGumisusksts  dd 30-0k-2018 GL=NAP 089 Cone: CPISCFTSPBISNZ 17012680 | Comaype: Ao JodOmint; A, = 18605mni

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G44
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
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Indicative soil classification

Automatically generated from CPT data

Pore pressure, Usy [MF'al —————— - -<+— Excess pore pressure index,Bq [
-1 o i A 10 5 0 s
T t t . . Valid below groundwater level
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(=1

0 2 4 6 22 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o

DOSER0 LO-LA-BL0E [ JON E-SSEI0ZN00 | WNSE'S0 LOT-ING

elevation related to NAP [m]

SAND to SAND, gravelly

I PEAT
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CLAY, silty / SILT
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1 SAND, slightly silty to silty

L]

ZLLESL-BLOL
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SAND, slightly silty to silty

CLAY, silty / SILT

AP Shy IR
CLAY, silty / SILT

CLAY, silty / SILT

CLAY, silty / SILT

SAND, slightly silty to silty

SAND, silty to SILT

SAND, silty to SILT
SAND, silty to SILT
SAND, siity to SILT

CLAY, silty / SILT

SAND, silty to SILT

SAND, silty to SILT

SAND, silty to SILT
SAND, silty to SILT
SAND, silty to SILT

SAND, silty to SILT
SAND, silty to SILT

3] ] SAND, slightly silty to silty

N —f L [ [
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Rec.: EW dd. 21-okt-2018 Coord: X=241618.2m Y= 580513.3m System: RD Elmlr?m;}!t:ltwe Mﬂ_;ngN-EBEEO 224781
Proc. : L Gumliauskaits dd. 30-ck-2019 GL=NAP  -08Om Cone: CPIS-CFTSPBISNZ  1701.2680 cf,f:w,\:. e s A, = 10885m?

PIEZO CONE PENETRATION TEST

Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G44



THGER0 LO-L-BL0E [ oM EY-ESEIDZN00 | WEES0 LOTHIND

ZLLESL-6LOL

-9 1dOS

elevation related to NAP [m]

-28

-29

&
S

&

&
M

-33

-35

-36

-37

-38

-39

-40

41

42

43

45

-46

47

48

-49

-50

-51

-52

-53

-55

-56

-57

-58

-59

-60

Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
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Rec.: EW dd. 21-okt-2018 Coord: X=241618.2m Y= 580513.3m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc.:UGumisuskaite  dd 30-kt2018 GL=NAP  08Gm Cone: CPIS-CFTSPEISNZ  1701-2680 | Gons rpe: ﬂ:i"}‘;‘,mm:; A, = 10885m?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G44
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
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Indicative soil classification

Sleeve Friction, f_ [MPa] ______ Friction Ratio,

i S g 4 5 S R T i Automatically generated from CPT data
F T t . t T t : t : t T t t t f . : Valid below groundwater level

0 2 4 6 8 10 12 14 16 18 20 22 24 2% 28 30 (Robertson 1990, NL corr.)

Cone resistance, q,, [MPa] e o

PERDED 0L LBLOZ | PN EY-SERE 00 | WSES0 LOTIND

elevation related to NAP [m]

—F - 0 SAND, dense / SAND, clayey
s e e PEAT
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/ = PEAT
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L SAND, silty to SILT

\ SAND, slightly silty to silty
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il W/}

SAND to SAND, gravelly

SAND, slightly silty to silty

ZLLESL-6LOL

- 49 1d08
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Coord: X=258861 8m Y=S579964.3m
064m Cone: CP15-CFTSPE1SNZ

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN
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=i o e e ey B SAND, slightly silty to silty
CLAY, silty / SILT

CLAY, slightly silty to silty

CLAY, slightly silty to silty
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Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]
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Rec.: EW dd. 22-ckt-2018 Coord.: X=2588618m Y= 5799643m System: RD Eﬁﬂlgﬂm;ﬂanﬂe wm_;ngN-EN-ISD 224761
Proc.:UGumisusksts  dd 30-0k-2018 GL=NAP  064m Cone: CPISCFTSPBISNZ 17012680 | Comaype: Ao Jod0mint; A, = 18605mni

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G47
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Indicative soil classification

Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

CLAY, slightly siity to siity
CLAY, slightly silty to silty

CLAY, silty / SILT




- 49 1d08

ZLLESL-BLOL
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-l"ur.mn

Excess pors pressins IndexB. H Indicative soil classification
______ = - " ~ K
i 3 4 5 8 7 8 q 10 1.1 10 5 0 48 Automatically generated from CPT data
F t t : t : t t t t t : t T t . 2 : Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
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Rec.: EW dd. 22-0kt-2018 Coord: X=258851.8m Y= 579964.3m System: RD aﬁﬂir?m;}!ance Mﬂ%ngM-EN-ISD 224781
Proc. : L Gummliauskaits dd. 30-ckt-2018 GL=NAP  -0B4m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:‘f,"}‘;em:; A, = T8895mT

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G47
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Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
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Rec: EW dd. 22-ckt-2018 Coord.: X=2588618m Y= 5799643m System: RD Eﬁﬂlgﬂm;ﬂanﬂe Mﬂ_}ngN-EN-ISD 224761
Proc.:UGumisuskaite  dd 30-kt2018 GL=NAP  0Bm Cone: CPIS-CFTSPEISNZ  1701-2680 | Gons rpe: ﬂ:i"}‘;‘,mm:; A, = 10885m?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G47
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Indicative soil classification

Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

CLAY, slightly siity to siity
CLAY, slightly silty to silty

CLAY, silty / SILT
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)
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Rec: EW dd. 24-0kt-2019 Coord: X=250082.1m  Y=577368.5m System: RD
Proc. : U Gumuisusksits dd 30-0kt-2019 GL=NAP  4076m Cone: CPIS-CFTSPBISNZ 17012680 | Cone iyps: A, = e s Ay = 18885mn?

SAND, slightly silty to silty

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)
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Rec.: EW dd. 2a-okt-2018 Coord: X=250082.1m Y= 577368.5m System: RD Eﬁﬂlgﬂm;ﬂanoe wm_;ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd. 30-0k-2018 GL=NAP  +0.76m Cone: CP15-CFTSPEISNZ  1701-2680 Cf::m_. A:Em{‘;’omm:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G50

CLAY, silty / SILT
SAND, slightly silty to si
SAND, sil thIIR' "

SAND, slightly silty to silty
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elevation related to NAP [m]

-l"ur.mn

Indicative soil classification

ZLLESL-6LOL

L= 159 1408

Sleeve Friction, f_ [MPs) _—_____ -~ Friction Ratio,
0 A "_'1s (MPa] 2 a " 4 5 10 6 2 Aon 'Z L w%] Automatically generated from CPT data
I T t T } T t T t T t T t t t t . | Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
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Rec.. EW d.d. 20-ckt-2019 Coord: X=285129.1m Y= S7737.8m System: RD aﬁﬂir?m;}!anﬂe Mﬂ%ngN-EN-ISD 224761
Proc. : L Gummliauskaits dd. 31-ckt2018 GL=NAP  -008m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:‘f,"}‘;em:; A, = T8895mT

CONE PENETRATION TEST WITH LOCAL FRICTION

Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G51
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Rec.: EW dd. 28-0kt-2018 Coord: X=2551289.1m Y= 577317.8m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc.:UGumisusksts  dd 31-0k-2018 GL=NAP  -0.09m Cone: CPISCFTSPBISNZ 17012680 | Comaype: Ao JodOmint; A, = 18685mni

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G51
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Indicative soil classification

Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

CLAY, slightly siity to siity
CLAY, slightly silty to silty
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Rec.: EW - dd. 28-0kt-2018 Coord: X=255129.1m  Y=577317.8m System: RD aMiHSMMBHEMNEMEMISDEEHM
Proc. U Gumulausksite  dd. 31-ckb2018 GL=NAP  009m Cone: CPISCFTSPBISNZ  1701:2680 |Consiype: Ace ToiOmme; A= 18885

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G51

-l"ur.mn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty

CLAY, silty / SILT

= POT CLAY

CLAY, silty / SILT

CLAY, slightly silty to silty

CLAY, slightly silty to siity

CLAY, slightly siity to siity

CLAY, slightly silty to silty

CLAY, slightly silty to siity
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Pore pressure, uy [MF'al ------ = < Excess pore pressure index,Bq [
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0 2 4 6 10 12 14 16 18 20 22 24 26 28 30
Cone resistance, q,, [MPa] e

] T f

<l [T 5
Rec.. EW d.d. 20-ckt-2019 Coord: X=285129.1m Y= S7737.8m System: RD Eﬁﬂlgﬂm;ﬂanﬂe Mﬂ_\rngN-EN-ISD 224761
Proc.:UGumisusksts  dd 31-0k-2018 GL=NAP  -0.09m Cone: CPISCFTSPBISNZ 17012680 | Comaype: Ao JodOmint; A, = 18685mni

PIEZO CONE PENETRATION TEST
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G51

o

5

—l"unnn

Indicative soil classification

Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

CLAY, slightly siity to siity
CLAY, slightly silty to silty
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L= 59 1dD

elevation related to NAP [m]
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Sleeve Friction, f, [MPa]
.0 o 2 A

Friction Ratio, Ry [%]
4 % R0

-l"utann

Indicative soil classification

Automatically generated from CPT data
Valid below groundwater level

0 2 4 6 8 0 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
= \
= — — 0 SAND, dense /| SAND, clayey
S e L
~ | SAND, slightly silty to silty
Ty = SAND, slightly sitty to sifty
Al 2]
==k-17" ‘:-:__F
g =T H—‘—‘-'\——..
= [
= =
g, “+— § SAND, slightly silty to silty
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L hk"-~-..}‘_
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= X
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| = =T
g CLAY, silty / SILT
g
= CLAY, silty / SILT
3 SAND, silty to SILT
) SAND, silty to SILT
BEY 3 CLAY, silty / SILT
1 4
~L = 35 = SAND, slightly sitty to sil
== Er Z , slightly silty to silty
=2 13 4
3 SAND, slightly silty to sitty
39
; 3q] 1| 4 SAND, dense / SAND, clayey
a4 SAND, slightly silty to silty
38 W " SAND, slightly sitty to silty
= jg E‘ i SAND, dense / SAND, clayey
3 = i
= 1 1 SAND, slightly silty to silty
S 2 b =1 j
codecl =1 5
= [
Rec.: TAM dd. 18-nov-2018 Coord: X=246735.2m  Y=5717022m System: RD | Testin accordance with NEN-EN-ISO 22476-1
Proc. : G.Bosch dd. 22-n0v-2018 GL=NAP  +240m Cone: CP15-CFTSSNZ 17012840 | S2se 2. Testtype TE1
Cane type: A= 1510mm*; A, = 188Smai
CONE PENETRATION TEST WITH LOCAL FRICTION
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt CPT_G54



-l"utann

Indicative soil classification

PEDIED LO-LLBLOZ PN EY-SERE 00 | WSES0 LOTIND

elevation related to NAP [m]

ZLLESL-BLOL

L- 859 1408

Soleeve Friction, g [MPa] 5 S 5 o 8 & F"i"‘_if” R‘“"‘;' L m{’,] Automatically generated from CPT data
] ) . i 4 ! 1
F . : . } . : . : . } . } : : f : g Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 22 24 28 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
r:_,'_i"‘;- E = q SAND, dense / SAND, clayey
) SN, SAND, silty to SILT
o et el | = SAND, dense / SAND, clayey
N f— — F SAND to SAND, gravelly
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1 | SAND, slightly silty to silty
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Lt [ \"‘———————-_._
Rec.: EW dd. 2a-okt-2018 Coord: X=252607.4m  Y=5739408m System: RD aﬁﬂlgﬂm;}!ance Mﬂ%ngN-EN-ISD 224781 i
Proc. : U Gumullauskaite dd. 30-0k-2018 GL=NAP  +257m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:?%omm’; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_G55
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Z- 959 1408

elevation related to NAP [m]
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Rec.: EW dd. 2a-okt-2018 Coord: X=252607.4m Y= 573840 8m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd. 30-0k-2018 GL=NAP  +257m Cone: CP5-CFTSPEISNZ  1701-2680 CE::W-' A:i“}?"o,"m:; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G55

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)
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Rec.: EW dd. 2a-okt-2018 Coord: X=252607.4m  Y=5739408m System: RD aﬁmr&ﬂm;ﬂanoe Mﬂ%ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd. 30-0k-2018 GL=NAP  +257m Cone: CPIS-CFTSPBISNZ 17012680 | Cigne typer A:?'ﬁfomm:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G55

-l"utann

Indicative soil classification

Automatically generated from CPT data

Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, dense / SAND, clayey
SAND, silty to SILT

SAND, dense /| SAND, clayey
SAND to SAND, gravelly

SAND, slightly silty to silty

SAND to SAND, gravelly
SAND, slightly silty to silty

SAND to SAND, gravelly

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

CLAY, silty / SILT
SAND, silty to SILT
SAND, silty to SILT

CLAY, slightly silty to silty

CLAY, silty / SILT
CLAY, slightly silty to siity
CLAY, silty / SILT

SAND, slightly silty to silty




OESER0 LI-LESL0E | JoN EY-SSR1 02000 | N9E'S0 LOTHING

ZLLESL-6LOL

Z- 959 1408

elevation related to NAP [m]
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Rec.. EW d.d. 24-ckt-2019 Coord: X=252607.4m Y= 573040.8m System: RD Eﬁﬂlgﬂm;ﬂanﬂe Mﬂ_\rngN-EN-ISD 224761
Proc. : U Gumullauskaite dd. 30-0k-2018 GL=NAP  +257m Cone: CP5-CFTSPEISNZ  1701-2680 CE::W-' A:i“}?"o,"m:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G55

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)
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elevation related to NAP [m]
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Rec.: EW dd. 23-0kt-2018 Coord: X=2582508m Y= 5746320m System: RD aﬁﬂlgﬂm;}!ance Mﬂ%ngN-EN-ISD 224781
Proc. :UGumisusksts  dd 30-0k-2018 GL=NAP  -1.10m Cone: CPISCFTSPBISNZ 17012680 | Comaype: A o Jos0mint; A, = 18605mni

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G56

-l"utann

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

[ PeAT
SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, silty to SILT

CLAY, slightly silty to siity

CLAY, silty / SILT
CLAY, slightly silty to silty
CLAY, slightly silty to silty

CLAY, slightly silty to siity
CLAY, silty / SILT

CLAY, silty / SILT
CLAY, slightly silty to siity

CLAY, slightly silty to silty
CLAY, slightly silty to siity
CLAY, slightly silty to siity

CLAY, silty / SILT

SAND, slightly silty to silty




-l"utann

Indicative soil classification

ZTOER0 LO-L-BL0E [ JON £ SRR 0ENP0 | 'S0 LOT-ING

elevation related to NAP [m]

ZLLESL-BLOL

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

A

.

v

— e
-».f‘-«’.—J"""’JA\W ™

[ T T e e

M

T

e

dd. 23-okt-2019

Coord: X=258250 Bm  Y=5746320m

Pore pressure, u, [MPa]  _—_____ - —<— Excess pore pressure index,B_ [-] "
2170 12 l 4 5 6 7 8 K] 1.0 1.1 10 5 0 L5 Automatically generated from CPT data
F : } } : f : : : : f } } ; t } : ] Valid below groundwater level
0 2 4 6 8 10 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
(| PeAT

SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

CLAY, silty / SILT

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, silty to SILT

CLAY, slightly silty to siity

CLAY, silty / SILT
CLAY, slightly silty to silty
CLAY, slightly silty to silty

CLAY, slightly silty to siity
CLAY, silty / SILT

CLAY, silty / SILT
CLAY, slightly silty to siity

CLAY, slightly silty to silty
CLAY, slightly silty to siity
CLAY, slightly silty to siity

CLAY, silty / SILT

SAND, slightly silty to silty

L- 859 1408

Proc. : U.Gumuliauskaite dd. 30-ckt-2019 GL=NAP  -110m Cone: CPIS-CFTSPBISNZ 17012680 | Cone iyps: A, = "1";‘,:",“7; Ay = 18885mn’

PIEZO CONE PENETRATION TEST

Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt SCPT_Gb56
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elevation related to NAP [m]
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Rec: EW dd. 23-ckt-2018 Coord: X=2644312m Y=5732839m
Proc. : U.Gunmulisuskaits dd. 30-ckt-2019 GL = NAP +219m Cone: CP15-CFTSPBISNZ

System: RD

Class 2. Test

1701-2680

Test in accordance with NEN-EN-I1S0 22476-1
type TEZ
Cane type: A, = 1510mm*; A, = 1883Smai

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G57

—l"ur.mn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
SAND, slightly silty to silty
CLAY, silty { SILT

POT CLAY

POT CLAY

POT CLAY
CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to siity
CLAY, silty / SILT
CLAY, slightly silty to siity
CLAY, silty / SILT
CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, silty / SILT
CLAY, silty / SILT
CLAY, silty / SILT

SAND, slightly silty to silty
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Z- IS99 1408

elevation related to NAP [m]
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Sleeve Friction, f, [MPa) = - = -~ Friction Ratio, R¢ [%]
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Rec.: EW dd. 23-0kt-2018 Coord: X=2644312m Y= 5732839m System: RD Eﬁﬂlgﬂm;ﬂanoe Mﬂ_}ngN-EN-ISD 224781
Proc. : U Gumullauskaite dd. 30-0kt-2018 GL=NAP  +219m Cone: CPS-CFTSPEISNZ  1701-2680 CE::W-' A:i“}?"o,"m:; A, = 19895mn?

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G57

~= g

—l"unnn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)
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Rec.. EW d.d. 23-okt-2018 Coord: X=2644312m Y= S57328309m System: RD aemr?mzfﬂancevnﬂ%gfnimsozwfﬂ
Proc. : U Gumullauskaite dd. 30-0kt-2018 GL=NAP  +219m Cone: CPS-CFTSPEISNZ  1701-2680 c:::m_.,\:?'zﬁomW; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G57

-l"ur.mn

Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty
SAND, slightly silty to silty
CLAY, silty { SILT

POT CLAY

POT CLAY

POT CLAY
CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to silty

CLAY, slightly silty to siity

CLAY, slightly silty to silty

CLAY, slightly silty to siity
CLAY, silty / SILT
CLAY, slightly silty to siity
CLAY, silty / SILT
CLAY, slightly silty to silty

CLAY, slightly silty to siity

CLAY, slightly silty to siity

CLAY, silty / SILT
CLAY, silty / SILT
CLAY, silty / SILT

SAND, slightly silty to silty
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Rec.. EW d.d. 23-ckt-2018 Coord: X=2644312m Y= 5732839m System: RD Eﬁﬂlgﬂm;ﬂanﬂe Mﬂ_\rngN-EN-ISD 224761
Proc. : U Gumullauskaite dd. 30-0kt-2018 GL=NAP  +219m Cone: CPS-CFTSPEISNZ  1701-2680 CE::W-' A:i“}?"o,"m:; A, = 19895mn?

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
SCPT_G57

~= g
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)




SLPEED 2L BLOE | PN EY-SERDE 0 | WSES0 LOTHIND

ZLLESL-6LOL

- 099 1dD

elevation related to NAP [m]

-19

-20

-21

-22

-23

-24

-25

-26

=27

-28

-l"ur.mn

Indicative soil classification

Sleeve Friction, f, [MPa) - - S (PN RAG. Ry ) Automatically generated from CPT data
0 A 2 3 4 5 197 8 4 ! ge
I T t T } T t T t T t T t t t t . | Valid below groundwater level
g 2 4 6 8 10 12 14 16 18 20 22 24 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
0.21 :
o Verharding - Klinkers —F
0.0 ] — ?
[ Ell PEAT
E CLAY, slightly silty to silty
~- L CLAY, silty TSRT
= CLAY, silty / SILT
L CLAY, slightly silty to siity
f CLAY, silty / SILT
h CLAY, slightly silty to silty
} [ PEAT, organic
fi CLAY, slightly silty to sitty
1 ', . CLAY, slightly silty to silty
‘ CLAY, slightly silty to s
1 PEAT, or\gan{: 5 %
i CLAY, shigntly sitty to sity
l I\\ o] B PEAT, organic
I 4
r = CLAY, slightly silty to silty
=T RS
B 2 e s — B
= ] [5
L
1
g ] !
pc {J/
o SAND, slightly silty to silty
> L=
[ = {
Los = [ /
S 4 }
|l AT A
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——="] T 2 » silty
\\ B =il 1 PEAT
T 5 2 T—
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b z s
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i .
I 2
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Rec.: TAM dd. d-nov-2019 Coord: X=267533.4m Y= 591468 6m System: RD aﬁmr?m;ﬂamﬂﬂ_{_gEﬂ-EN-ISD 224761
Proc. :U dd. 20nev-2018 GL=NAP  +0.21m Cone: CP1S-CETSSMZ 1701-2640 | Gong iype: A:‘E,"}‘;‘,’em}: A= 1e8ssmt
CONE PENETRATION TEST WITH LOCAL FRICTION
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt CPT_G60
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Rec: TAM Coord: X=267533.4m Y=5014686m Test in accordancs with NEN-EN-130 22476-1
Proe. :U. +0.21m Cone: CP15-CFTSSNZ
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

CLAY, slightly silty to silty

E
Cane typs: A = T;mnm’; Ag = 18835maT

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN
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Indicative soil classification

Sleeve Friction, f_ [MPa] ~ ______ <~ Friction Ratio, Ry [%
0 e b 0"_'13 MPa] 2 i 4 5 i B & 2 Aon [Z Ryl g] Automatically generated from CPT data
I T t T } T t T t T t T t t t t . | Valid below groundwater level
1] 2 4 6 8 10 12 14 16 18 20 2 24 28 30 (Robertson 1990, NL corr.)
Cone resistance, q,, [MPa] e o
o Ty
A e = )| o SAND to SAND, gravelly
Sls : ] )
i SAND, slightly silty to silty
A CLAY, silty / SILT
J SAND, silty to SILT
{ CLAY, silty / SILT
f z oci 0 CLAY, silty / SILT
2 | T CLAY, silty / SILT
5 =] PEAT
f~ [~ | - Cﬁ&, slightly silty to silty
7 =
k]
] F CLAY, silty / SILT
4 0
l Tl CLAY, silty / SILT
S T | =4
3 — 7 SAND, slightly silty to silty
A T
{ - SAND, silty to SILT
: i . SAND, silty to SILT
T3 1
“=F — SAND, silty to SILT
{ b SAND, silty to SILT
5: 3 CLAY, silty / SILT
5 g
4 R CLAY, silty / SILT
) 7]
H £ ;
i ) CLAY, silty / SILT
L? 2
]
| ] CLAY, silty / SILT
- 2
ST = CLAY, silty / SILT
ENE = =
k> T — L
E=a 3
B "‘\,___::
: L SAND, slightly sitty to silty
B N I 1|4
Ba - f
: L
= A i
= 1] 5
= (
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O I o 8
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Rec.: as dd. 03-okt-2018 Coord: X=251778.0m  Y=6010721m System: RD Eﬁﬂlgﬂm;}!a"oe wm_;ngN-EN-ISD 224781
Proc. : . Gumlisuskaits dd. O7-ckt-2013 GL=NAP  +085m Cone: CPIS.CFTSPEISNZ  1701-235 | Gons rpe: A:‘f,“}‘;:cmm:; A, = 18895

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj. 1019-153172

Cpt

SCPT_G62
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Indicative soil classification

Automatically generated from CPT data

Pore pressure, Usy lMPﬂl —————— - -<+— Excess pore pressure index,Bq [
-1 o i A 10 5 0 s
T t t . . Valid below groundwater level
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] k. CLAY, silty / SILT
s E
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Rec.: as dd. 03-okt-2018 Coord: X=251778.0m  Y=6010721m System: RD Eﬁﬂlgﬂm;ﬂanoe wm_;ngN-EN-ISD 224781
Proc. : . Gumlisuskaits dd. O7-ckt-2013 GL=NAP  +085m Cone: CPIS.CFTSPEISNZ  1701-235 | Gons rpe: A:‘f,“}‘;:cmm:; A, = 18895

PIEZO CONE PENETRATION TEST

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Pro.  1019-153172
Cpt  SCPT G62
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Rec.: TAM dd. 15-nov-2019 Coord.: X=256480.6m Y= 5049716m System: RD | Test in accordanca with NEN-EN-ISO 224761
Proc. U dd 20-nov-2018 GL=MAP  +022m Cone: CP1S-CFTSSN2 17012640 | Soem 2 ;:‘E,"}‘;‘:‘,;E"}: A= to895m?
CONE PENETRATION TEST WITH LOCAL FRICTION
Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt CPT_G63
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

PEAT

CLAY, slightly silty to silty

PEAT, organic

CLAY, slightly silty to silty

PEAT, organic

SAND, slightly silty to silty

SAND, silty to SILT
SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, slightly silty to silty

SAND, silty to SILT

SAND, slightly silty to silty

SAND, silty to SILT
SAND, silty to SILT

SAND, slightly silty to silty

SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, slightly silty to silty

SAND, slightly silty to silty
SAND; silfy to SIL
SAND, silty to SILT

by to silty
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Rec.: TAM dd. 15-nov-2019 Coord.: X=256480.6m Y= 5349716m System: RD | Test in accordanca with NEN-EN-ISO 224761
Proc. :U dd. 20n0v-2018 GL=NAP  +022m Cone: CP15-CFTSSN2 1701.2040 | S22 Testype TEL

Cane type: A= 1510mm*; A, = 188Smai

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
CPT_G63
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, silty to SILT
SAND, silty to SILT

SAND, slightly silty to sil
SAND, sil thIﬁ' Y
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Indicative soil classification
Sleeve Friction, f_ [MPa) ______ [ —— Friction Ratio, R [%
0 A n_'13[ al 2 3 " 4 5 0 8 g 2 Aon [3 Ryl g] Automatically generated from CPT data
- } : h ; ; 3 ; : t t } } : . Valid below groundwater level
-] 8 10 12 14 16 18 20 2 24 26 28 30 (Robertson 1990, NL corr.)
q., [MPa] e o

0 2 4
Cone resistance,
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elevation related to NAP [m]
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= 1 SAND to SAND, gravelly

53 I SAND, slightly silty to silty
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e
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= CLAY, silty / SILT
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A A

SAND, slightly silty to silty
SAND, slightly silty to silty
SAND, silty to SILT
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SAND, silty to SILT

SAND, slightly silty to silty
SAND, silty to SILT
SAND, silty to SILT

I
Al
'V
SN ST Lo

]

SAND, silty to SILT
SAND, silty to SILT

e A

SAND, silty to SILT

(5]
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]
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SAND, silty to SILT
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SAND, SiBriy Sty o sity

Vo

SAND slightly siffy to i
SAND. Signy Sityro sty
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T T —r——a0 [7

L- 699 1dD

Rec.: TAM dd. 15-nov-2019 Coord: X=238840.5m Y= 581418.9m System: RD | Test in accordanca with NEN-EN-ISO 224761

Proc. :U d.d. 20-nov-2018 GL=NAP  -1.18m Cone: CP15-CF7SSN2 1701-2840 Ef,f:ﬁw;;’i"zﬁ,;ﬂz: A, = 18895

CONE PENETRATION TEST WITH LOCAL FRICTION

Proj. 1019-153172
SEISMIC CPT'S KNMI G-STATIONS GRONINGEN Cpt CPT_G69
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Rec.: TAM dd. 15-nov-2019 Coord: X=238840.5m Y= 5814189m System: RD | Test in accordanca with NEN-EN-ISO 224761
Proc. :U dd 20-nov-2018 GL=NAP  -118m Cone: CP15-CFTSSN2 1701.2040 | S22 Testype TEL

Cane type: A= 1510mm*; A, = 188Smai

CONE PENETRATION TEST WITH LOCAL FRICTION

SEISMIC CPT'S KNMI G-STATIONS GRONINGEN

Proj.
Cpt

1019-153172
CPT_G69
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Indicative soil classification
Automatically generated from CPT data
Valid below groundwater level
(Robertson 1990, NL corr.)

SAND, slightly silty to silty

SAND, slightly silty to silty
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EXPLANATION GEOTECHNICAL SITE INVESTIGATION

COORDINATES AND HEIGHT OF RESEARCH POINTS

If the level and the coordinates of the Ground Investigation locations are surveyed in RD (X, Y) and NAP (Z)
coordinates, the maximum deviation of the measurement of coordinates is 10 cm, the maximum deviation of the
measurement of the level is 5 cm. For projects where Ground Investigation location(s) have been surveyed relative
to a local fixed point, the maximum deviation of the measurement of the level is 5 cm, the maximum deviation of
the measurement of coordinates is 25 cm.

If Ground Investigation sites are not referenced to a fixed reference, the investigation does not conform to
requirements set in NEN-EN-1SO 22476-1.

The level determination of the investigation location(s) is to enable the soil and/or rock profile to a known reference
level. The survey data is not suitable for any purposes other than this site investigation.

CONE PENETRATION TESTING
The CPT’s are performed in accordance with existing directives and the NEN-EN-1SO-22476-1. A description of
the measurement and registration method is given in the appendix “Electric Cone Penetration Testing”.

DRILLING

Drilling of the boreholes (are) carried out using the standard tools and sinker bars and temporary threaded steel
casing as the ground conditions dictate. All sampling and in-situ testing are performed in accordance with the
work instruction or as directed by the (client) Engineer. Specific technical details of any equipment shall be held
in the Fugro office and can be provided on request

Manually drilling is performed by a hand auger.
The work is performed in accordance with the NEN-EN-ISO 22475-1.

The standpipe installed in the boreholes are performed in accordance with the NEN-EN-ISO 22475-1. The filter
depth, gravel pack and bentonite are indicated on the drilling graphics. The boreholes with standpipes are with
corresponding symbol shown on the site plan.

Undisturbed samples during mechanical drilling can be acquired by:
- pressing or driving a liner (Ackermann) into the soil

- pressing a Piston liner

- pressing a Gelpush sample

For manual drilling soil sampling is performed with a Van der Horst core sampler.

During drilling activities disturbed samples are taken and classified on site. If laboratory work is performed after
the fieldwork, the samples will be classified in additional detail in the laboratory. In case of differences between
the field and laboratory classification, the laboratory classification is leading.

The classification of the soil is carried out in accordance with NEN 5104.

GROUNDWATER LEVELS

The (ground)water level(s) are a single measurement and intended as exploratory data. The groundwater level
may fluctuate over time under influence of the weather and the seasons

QUALITY ASSURANCE
All work is performed in accordance with the management system of Fugro NL Land B.V. that complies with the
ISO 9001:2008 and SCC ** 2008/05. The calibration sheet(s) of used cone(s) can be acquired upon request.

Page 1 of 1
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ELECTRICAL CONE PENETRATION TESTING

Measurement

In 1965 Fugro developed an electrical cone penetrometer, of which the shape and dimensions formed
the basis for the present cone penetrometer designs. During penetration measurements of the cone
penetrometer: cone resistance, sleeve friction and inclination are recorded simultaneously. Since
February 2013 the new standard NEN-EN-ISO 22476-1:2012/C1:2013 applies instead of the old Dutch
NEN 5140. NEN-EN-ISO 22476-1:2012 deals with the accuracy requirements of measurement, the
execution of and reporting on electrical cone and piezo cone penetration tests as part of geotechnical
investigation and testing according to EN 1997-1 and EN 1997-2.

When performing a penetrometer test in accordance with NEN-EN-ISO 22476-1: 2012 / C1:2013, the
cone penetration resistance will be measured, while pushing the cone penetrometer with a nominal
apex angle of 60° and a cross-sectional area of 1,000 mm? with uniform penetration rate of about 20
mm/s (approximately 1 inch per second) into the ground. Hence, a 20 m CPT can be completed (start to
finish) in about 30 minutes. The friction sleeve is situated directly above the cone tip with a nominal
surface area of 15,000 mm? to allow measurement of the sleeve friction. The force on the cone (cone
penetration resistance in MPa) and the local friction along the friction jacket (local sleeve friction in MPa)
are continuously measured by strain gauges in the cone. According to NEN-EN-ISO 22476-1 no
correction factors have to be applied when the base area of the cone varies between 5 (mini-cone) and
20 cm? (large cone). Fugro uses commonly a standard cone with a base area of 15 cm? and a friction
sleeve area of 200 cm?, which are more robust and can be applied in dense soil conditions.

The measurement signals are sent directly to an electrical measurement unit, and stored along with
depth and time. Final processing is carried out in the office. Continuous recording of measured cone
and sleeve friction is an accurate method to determine the stratification of the soil layers and resistance
obtained from the soil. The cone penetrometer also includes an electrical inclinometer for measuring of
deviations from the vertical. Depth measurements are usually corrected for inclination.

Interpretation of the cone penetration test with sleeve friction

With measurement of the cone penetration resistance q. and the sleeve friction f; it is possible to
determine the friction ratio R;. The friction ratio R; is expressed as a percentage of the sleeve friction f,,
over the cone penetration resistance, q., at the same depth (R; = f./q.).

The friction ratio Rs together with the cone penetration resistance q. gives a good indication of the soil
stratigraphy and soil type below the ground water table. It is noted that the above interpretation applies
to cylindrical cone penetrometers only and to soils permanently below the ground water table. The
interpretation is indicative and should be verified, for example by correlation with boreholes or other
locally available information as geology and/or experience.

Soil type | Friction ratio in % Soil type | Friction ratio in %
Gravel, coarse sand | 02-06 Clay ; organicclay | 3.0-50
Sand | 06-12 Glacial clay; | 5.0-7.0
overconsolidated
Silt, loam, l6ss | 1.2—-40 Peat | 50-100

In disturbed soil and soil above ground water table this correlation is less / not suitable.

MB10

date: 19-01-14



ELECTRICAL CONE PENETRATION TESTING

Other types of penetrometers
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In addition to the measurement of cone penetration resistance and sleeve friction, it is possible to carry
out (combinations of) other measurements. In the table below some possibilities are indicated. Detailed
information can be provided on request.

Type of sensor

Results

Application

Pore pressure u1 or u2

Pore pressure at the tip (u1)
Pore pressure behind the tip (u2)

detection low permeability soil layers
indication of the piezometric head
interpretation of statigraphy and
geotechnical soil behaviour

Magnetometer

Magnetic field in 3 orthogonal
directions (X, Y,Z)

Investigation of unexploded shell,
underground obstacles (steel pipes, ground
anchors), pile tip elevation, battered piles,
bottom sheet pile

Electrical conductivity

Electrical conductivity of the ground
and ground water

Identification water quality, investigation of
fresh/brackish water boundary, dispersion
of pollutants

Temperature Measurement of temperature on measurement of thermal conductivity of soil
different depths measurement of in-situ temperature
gradient with depth
Seismic Dynamic soil parameters on different | determination of low strain stiffness for
depths machine or wind turbine foundations
Acceleration acceleration on different depths measurement of vibrations resulting from

pile driving or traffic

MIP (membrane interface probe)

Vertical dispersion of vaporized
(chlorinated) hydrocarbons

Investigation of weak / sumps layers and/or
vaporized (chlorinated) hydrocarbons.

ROST (rapid optical screening tool)

Vertical dispersion of (aromatic)
hydrocarbons

Investigation of weak / sumps layers and/or
(chlorinated) hydrocarbons.

CPTU Equipment

Fugro piezo-cone penetrometers give a continuous registration of the pore water pressure, the cone
penetration resistance and also the sleeve friction. Included in the cone penetrometer is an internal

sensor for measuring (pore) pressure either at the face of the cone (u,) or at the cylindrical extension of
the cone tip (u,), see figure 1. The u; location immediately above the friction sleeve is exceptional. Fugro

penetrometers are always equipped with a non-directional inclinometer.

(>

MB10

US —e

Pore pressure
filter location

S

Cone

>Friction Cone
sleeve

penetrometer

Figure 1 Piezo-cone penetrometer
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ELECTRICAL CONE PENETRATION TESTING

The pressure sensor is located at the same level as the filter and has direct contact to the pore water.
The construction of the penetrometer is such that no air is entrapped, that could possibly disturb the
response of the pressure sensor. The pressure sensor used requires a minimum flow of water and
provides a high output. Only a volume of 0.2 mm’ is necessary for full scale output. The measuring range
is chosen on basis of the expected excess pore water pressures during penetration. In stiff clays these
values may exceed 3 MPa (300 m of water) or higher.

Procedure of the CPTU

The entire measuring system should be fully de-aired and filled with non-compressible liquid in order to
measure pore water pressures correctly. Loss of saturation by leakage of liquid may occur when
penetrating unsaturated zones above the groundwater table. For that reason a high viscosity liquid is
used for saturation of the filter (either ceramic or stainless steel) and the cone. Additionally, the cone is
fitted with a rubber membrane.

In case of a relatively high ground water table the CPTU is executed preferably from a predrilled bore
hole to avoid loss of saturation and problems with the rubber membrane. The (excess) pore water
pressure and the cone penetration resistance are recorded continuously during cone penetration.

Interpretation of the CPTU

Results of electric PCPTs include cone penetration resistance (q.), local sleeve friction (f5), friction ratio
(R¢), measured pore water pressure (u, in the cone or u, at the cylindrical extension of the cone) and the
pore pressure ration (By).

With respect to the interpretation of the soil profile the measured pore water pressures during cone
penetration provide important additional information in geotechnical and geohydrological point of view.
Combining the measured cone penetration resistance and pore water pressure and, preferably, the
sleeve friction, yields optimal use of the CPT methodology. Furthermore, it allows for efficient planning of
additional soil investigation.

The excess pore water pressure (increase in pore water pressure due to penetration of the cone) plays
an important role when interpreting CPTU results.

The (excess) pore water pressures during cone penetration allow for detection of thin cohesive layers
interbedded in a sand layer or thin sand layers interbedded in a clay layer that cannot be detected from
the friction ratio because of averaging the friction resistance over the height of the friction sleeve. These
layers may have a large influence on the settiement of foundations and on the (vertical) permeability of
the soil.

The piezo-cone, in particular with u;-measuring, provides additional information to be able to distinguish
thin bedded soil layers from homogeneous soil layers. This refers to both sand and clay layers. In these
soils friction ratio and cone penetration resistance alone often provides insufficient information. For this
purpose, measuring U, is more suitable for identification of soils than measuring with u-.

Pore pressure ratio B,

The pore pressure ratio B, allows for a more reliable soil classification. This ratio is defined as the excess
pore water pressure divided by the net cone penetration resistance q,. Parameter q,. is the measured
cone penetration resistance q. including corrections for hydrostatic and transient pore pressures, in-situ
stress, and cone construction, in formula:

Bq = P-(u1 - Ug) / Gnet OF Bg = (U2 - Up) / Ghet

where:

B = adjustment factor for the ratio of pore pressure at the cylindrical extension above the base of
the cone (u;) to pore pressure on the cone face (u;). Default value is 0.8 as for normally
consolidated clay, see table below;

et = @ - oy, = net cone penetration resistance;
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(o = .+ (1-a){p-(us-ug) + Up } filter at the face of the cone;
= q.+(1-a)u; filter at the cylindrical extension of the cone;
G = in-situ vertical stress at the cone base, relative to ground surface or seabed. This is a

calculated value, using bulk density of 14 kN/m® and ground water table at 1 m below
ground surface (estimated averages) for standard onshore processing;

a = net area ratio of the cross-sectional steel area (at the gap between cone and friction sleeve)
to the cone base area.

uq = pore pressure at the face of the cone, relative to the reference level of the test;

Us = pore pressure at the cylindrical extension above the base of the cone, relative to the
reference level of the test;

Up = hydrostatic pore pressure at the cone, relative to the phreatic surface. This is a calculated

value using a ground water table at 1 m below ground surface as default value.

The table below gives p-values for various types of soil.

Soil type p - factor
Clay, normally consolidated 06-08
Clay, slightly over consolidated 05-0.7
Clay, heavily over consolidated o" -03
Silt, loose, compressible 05-06
Silt, dense, dilative 0" -02
Sand, silty, loose 0.2-04

R Occasionally, negative pore pressures are measured at the cylindrical extension above the base of the cone. These values
provide only information on the soil behaviour and hardly on the permeability.

Pore pressure dissipation test

A penetration interruption may be used to perform a pore pressure dissipation test. With this test the
dissipation of the excess pore water pressure as a function of time is measured. The penetration is
continued after completion of the dissipation test.

In permeable soils the dissipation test is used to provide information on the hydrostatic pore water
pressure and the piezometric head. Due to measuring uncertainties the accuracy is limited. More
accurate evaluation is possible by executing a number of dissipation tests in the same soil layer and
calculating the average value. From experience the inaccuracy is estimated at 0.5 m.

Recording the water table in standpipes during an extended period of time reveals more accurate values
of piezometric head and its fluctuations.

In low permeable, cohesive soils the dissipation test is used to provide information on the coefficient of
consolidation and on the coefficient of permeability in vertical direction. In this case, the duration of the
dissipation test needs to be long enough to allow for a decrease in excess pore water pressure of at least
50%. In average a dissipation test in sand takes about 5 to 10 minutes to reach a constant value. In
cohesive layers this process takes, depending on the consistency, usually 30 to 45 minutes or more.
From calculations and qualitative comparisons of measuring results, information is obtained on the
consolidation behaviour of the soil.

In clayey soils the dissipation test is not suitable to determine the hydrostatic pore water pressure
because of the long time to reach 100% dissipation and the inaccuracy.

Classification according to EN-ISO 22476-1

Before starting the execution of SPT-tests the required application class as described in the standard
EN-ISO 22476-1 should be determined in order to select the appropriate equipment. The application
class depends on the soil conditions and allowable minimum accuracy of the measured parameters and
relates to the accuracy of the measured parameters. (Note: Not to the accuracy of the cone
penetrometer instrument).
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Application classes according to NEN-EN-ISO 22476-1:2012
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Type of Maximum Suggested use
Application cone Measured parameter Allowable miniﬂmum length
class penetration accuracy between Soil type Interpretation ©
test measurements
Cone resistance, q. 35 kPa of 5%
Sleeve friction, f, 5kPa of 10 %
1 TE2 Pore pressure, u 10kPa of 2 % 20 mm A G, H
Inclination, 1 e
Penetration depth, | 0.1 m of 1%
Cone resistance, q. 100 kPa of 5 %
Sleeve friction, f. 15 kPa of 15 % A G, H*
2 TE1 TE2 |Pore pressure, u 25kPaof3% 20 mm 2 g :
Inclination, i 2° D G H
Penetration depth, | 01mof1%
Cone resistance, q, 200 kPa of 5 %
Sleeve friction, f, 25kPaof 15 % A G
3 TE1TE2 |Pore pressure . u 50 kPa of 5 % 50 mm 2 g :
Inclination, i 50 D G H
Penetration depth, | 02mof2%
Cone resistance, Q. 500 kPa of 5 % A G*
4 TE1 | Sleeve friction. 1. 50 kPa of 20 % 50 mm 2 g:
02mof1% D G*

Penetration depth, |

Annotation 1 For extremely soft soils, even higher demands on the accuracy can be needed.

The allowable minimum accuracy of the measured parameter is the larger value of the two quoted. The relative or % accuracy

applies to the measurement rather than the measuring range or capacity.

According to ISO 14688-2:

Homogeneously bedded soils existing of very weak tot stiff clay (and silt) (typically g, < 3 MPa)

® O o m

Very stiff to hard clays (typically q. 2 3 MPa) and very dense to gravely soils (g. = 20 MPa)

profiling and matenal identification with low associated uncertainty level

G" indicative profiling and material identification with high associated uncertainty level

H interpretation in terms of design with low associated uncertainty level

H* indicative interpretation in terms of design with high associated uncertainty level

Pore pressure can only be measured if TE2 is used.

Mixed bedded soils with weak to stiff clays (g. <3 MPa) and moderate to dense sand (typically 5 MPa < g. < 10 MPa)
Mixed bedded soils with stiff clays (typically 1.5 MPa < g. < 3 MPa) and very dense sand (typically g. > 20 MPa)

For projects where the parameters are derived from table 2.b. NEN 9997-1, a higher accuracy is desired.
However it is almost impossible to meet/fulfil the requirements for class 1 for soil profiles with both very
weak soils and very dense sands with high cone resistance as shown in the table above.

MB10
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Experiences have shown that Fugro’s measurement for standard cone penetration testing is very
accurate by using digital cones, strict quality control and regular calibrations.

In practice it is found that Fugro’s standard penetration testing results for the greater part (> 95%) are
within in the range for application Class 2.

ELECTRICAL CONE PENETRATION TESTING

Application class 1 penetration tests can only be performed by special sensitive cones with a limited
range of measurement, a clay soil profile with g. < 3 MPa and procedures to eliminate temperature
effects as much as possible.

In soil profiles with both very weak soil layers as very dense sand layers, the highest measurement
accuracy of Class 1 can only be approximated by additional measurements and procedures.
Application class 2 penetration tests can only be used for soil profiles with both very weak soil layers
and very dense sand layers with the use of digital cones and regular calibrations, additional execution
measurements and quality control.

Application class 1 is not feasible in these type of soils.

The only practical indication of the achieved penetration class is checking the calibrations and zero-
points between the start and end of the CPT.

Occasionally, the ground level is not measured relative to a reference point. These CPTs are not
meeting the standard EN-ISO 22476-1.
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LEGEND SITE INVESTIGATION TESTS AND SOIL TYPES

Borings [CMonitoring wells Cone Penetrations Tests [CPTO

() Mechanical boring BHO v CPT
Q Hand auger boring BHO v CPT not performed
O Mechanical boring not performed ! CPT with sleeve friction measurement
@ Hand auger boring not performed Z CPT with sleeve friction measurement not performed
f Mechanical boring with monitoring well @ DPSH CSPT
/‘C Mechanical boring with monitoring wellO v Manual Omechanical CPT
slsabaw:and doogrwall seroen m Penetration test with push-in groundwater sampling probe
’E Mechanical boring with monitoring wellCshallowO Penetration test with hi dwat i b i
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Hand auger boring with monitoring well
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SEISMIC CPT TEST GRONINGEN

Introduction

Seismic Cone Penetration Tests (SCPT) consist of a combination of ordinary Cone
Penetration Tests (CPT) and Seismic Downhole Tests. With this combi-cone the normal CPT
parameters like point resistance, sleeve friction, slope and pore pressure can be measured.
The Seismic ‘down-hole’ test measures the travel time interval of body waves travelling
between a wave source on the surface ground and an array of geophones incorporated in
the seismic cone penetrometer.

The Fugro seismic dual cone penetrometer contains two 3-axial geophones, 50 cm apart.
The measurements are taken in the x-, y-, and z-direction. This way both the horizontal as
the vertical components of low strain in-situ compression (P) and shear (S) wave velocities
can be measured. For proper signals the y-mark on the cone is directed parallel to the steel
beam, so signals in the y- direction are used for picking the proper first arrival. The P-wave
and S-waves velocities are directly related to the soil elastic constants of Poisson's ratio,
shear modulus, bulk modulus and Young's modulus.

Procedure

A dual seismic cone is pushed into the ground. To measure the S-wave, a steel beam is
coupled to the ground surface by placing it under the CPT truck. Shear waves are generated
by horizontally striking the steel beam by a sledge hammer, see figure 1. The sledgehammer
that strikes the beam/plate acts as a trigger, initiating the recording of the seismic wave
trace. Before measurements are taken, the rods are decoupled from the CPT truck to
prevent energy transmission down the rods.

Shear Wave
Source Locatlon

Geophone
Locatlon 1

Geophone
Location 2

e e

e ¥ = e e *'*" “
Figure 1: Steel beam with sledge hammer

At least three waves are recorded for each test depth so the operator can check consistency
of the waveforms. Shear wave data is sampled at a frequency of 20kHz (20,000 samples per
second). To maintain a desired signal resolution, the input sensitivity (gain) is increased with
depth.

Offset distances of the beam from the cone and the location of the geophone are all taken
into account in the calculations.

The test procedure includes the following:

e Interrupting the CPT test at fixed distances for performing seismic tests
Activating the seismic wave source and recording of the geophone signals, if
necessary with re-activating to permit stacking.

o Resuming CPT test

The data is recorded with a seismic data acquisition system.



Test results
In total 31 seismic CPT’s were performed and only the S-waves were sampled.

The location of seismic S-CPT’s are given in the total overview in the beginning of the report.
In the reporting overview the RD coordinates and NAP level are given per CPT.

The results are presented in graphs at the following pages.

A few locations that were foreseen at the start of this project were not accessible. These
locations are: G05, G17, G27 and G33.

At location G02 the first seismic CPT was performed at a location that was situated to far
from the planned location. In a later stage CPT G02A was performed at the right location.
Both seismic CPT’s were analysed and reported.

Also some S-CPT’s couldn’t reach the depth of 25 of 30 m below ground level. Due to
buckling danger the S-CPT’s were terminated at a higher level. At location G11 there were 2
extra S-CPT's made to try to reach a deeper level. The third attempt is analysed and
reported. Due to specific terrain conditions at G34, a second attempt was not possible to
perform.

The shear-wave velocities were derived using the SC3RAYV software of Baziw Consulting
Engineers Ltd using the automatic cross-correlation option of the stacked data, after
checking for erratic triggers.

Because of the clear data no filtering is used. The velocity data is presented in the tables 2
up to 15.

The Vs profiles showed in some instances zigzag profiles, therefore the records were
separated into sets of true direct interval measurements and true indirect interval
measurements of respectively the upper and lower geophone sets. And for some intervals
the first arrival times were handpicked.

Literature

[11 P.K. Robertson, K.L. Cabal, Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling
& Testing, Inc., 2015 6th Edition.
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Cone Type CP15-CF75PB1SN2/1701-2680 Depih has been adjusted for inclination z 219 [m]



1019-153172 SEISMIC CPT'S KNMI G-STATIONS GRONINGEN &rl.lll‘lg
CPTID: SCPT_G62
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Time-stamp  25-11-2019 1541
CPT Company Fugro ML Land BV Coordinates
CPT Class IS0 22476-1 2012 Toepassingsklasse 2 CPT File Date 2019_11_15 CPT Start date 2019_10_03 x 251777.95 [m]
Cone Tip Area [mn] 1510 Path GEF processed\1018-153172_SCPT_G62_20191115.gef y 601072.08 [m]

Cone Type CP15-CF75PB1SN2/1701-2346 Depih has been adjusted for inclination z 0.95 [m]



Attachment



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)
CPT ID: SCPT-G09

Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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Friction ratio [%)]
This file has been automaticly processed. Please check the data carefully before using it Time-stamp  10-9-2019 07:03
CPT Company Fugro NL Land B.V Coordinates
CPT Class 1SO 22476-1 2012 Toepassingsklasse 2 CPT File Date 2019_05_15 CPT Start date 2019_05_08 x 243981.04 [m]
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G09_20190515.gef y 600978.23 [m]

Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z 0.17 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)
CPT ID: SCPT-G10

Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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109 8 7 6 543210
Friction ratio [%)]

This file has been automaticly processed. Please check the data carefully before using it

Time-stamp  10-9-2019 07:03

CPT Company Fugro NL Land B.V Coordinates

CPT Class 1SO 22476-1 2012 Toepassingsklasse 2 CPT File Date 2019_05_15 CPT Start date 2019_05_09 x 249291.63 [m]
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G10_20190515.gef y 600090.59 [m]
Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z 0.9 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)
CPT ID: SCPT-G13

Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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109 8 7 6 543210
Friction ratio [%)]

This file has been automaticly processed. Please check the data carefully before using it

Time-stamp  10-9-2019 07:03

CPT Company Fugro NL Land B.V Coordinates

CPT Class 1SO 22476-1 2012 Toepassingsklasse 2 CPT File Date 2019_05_15 CPT Start date 2019_05_07 x 240330.45 [m]
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G13_20190515.gef y 596632.42 [m]
Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z 0.69 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)

CPT ID: SCPT-G14

Cone Resistance (qc) [MPa]

Shear wave velocity [m/s]

Pore Pressure ul [MPa]

Pore Pressure u2 [MPa]
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Friction ratio [%)]
This file has been automaticly processed. Please check the data carefully before using it Time-stamp  10-9-2019 07:04
CPT Company Fugro NL Land B.V Coordinates
CPT Class 1SO 22476-1 2012 Toepassingsklasse 2 CPT File Date 2019_05_15 CPT Start date 2019_05_09 x 247123.62 [m]
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G14_20190515.gef y 597787.82 [m]
Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z 0.19 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)
CPT ID: SCPT-G19

Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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109 8 7 6 543210
Friction ratio [%)]

This file has been automaticly processed. Please check the data carefully before using it

Time-stamp  10-9-2019 07:04

250236.1 [m]

CPT Company Fugro NL Land B.V Coordinates

CPT Class 1SO 22476-1 2012 Toepassingsklasse 2 CPT File Date 2019 05 15 CPT Start date 2019 05 10 x

Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G19_20190515.gef y 595535.82 [m]
Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z -0.2 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)
CPT ID: SCPT-G22

0.5

Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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109 8 7 6 543210
Friction ratio [%)]

This file has been automaticly processed. Please check the data carefully before using it

Time-stamp  10-9-2019 07:04

39 [m]
87 [m]

CPT Company Fugro NL Land B.V Coordinates

CPT Class 1SO 22476-1 2012 Toepassingsklasse 2 CPT File Date 2019 05 15 CPT Start date 2019 05 07 x 240996.

Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G22_20190515.gef y 592318.

Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z -0.5 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)
CPT ID: SCPT-G23

Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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Friction ratio [%)]
This file has been automaticly processed. Please check the data carefully before using it Time-stamp  10-9-2019 07:04

Coordinates

CPT Company Fugro NL Land B.V

CPT Class 1ISO 22476-1 Toepassingsklasse 2 CPT File Date 2019 05 15 CPT Start date 2019 05 06 x
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G23_20190515.gef y
Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z

247016.62 [m]
592312.96 [m]
-0.2 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)
CPT ID: SCPT-G24

Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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Friction ratio [%)]
This file has been automaticly processed. Please check the data carefully before using it Time-stamp  10-9-2019 07:04
CPT Company Fugro NL Land B.V Coordinates
CPT Class 1ISO 22476-1 Toepassingsklasse 2 CPT File Date 2019_05_15 CPT Start date 2019_05_03 x 252956.62 [m]
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G24_20190515.gef y 590266.18 [m]
Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z -1.85 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)
CPT ID: SCPT-G40

Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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109 87 6543210
Friction ratio [%)]
This file has been automaticly processed. Please check the data carefully before using it Time-stamp  10-9-2019 07:04
CPT Company Fugro NL Land B.V Coordinates
CPT Class 1ISO 22476-1 Toepassingsklasse 2 CPT File Date 2019_05_15 CPT Start date 2019_05_03 x 250014.41 [m]
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G40_20190515.gef y 582972.2 [m]
Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z 0.15 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)
CPT ID: SCPT-G45

0.5

Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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109 8 7 6 543210
Friction ratio [%)]

This file has been automaticly processed. Please check the data carefully before using it

Time-stamp  10-9-2019 07:04

CPT Company Fugro NL Land B.V Coordinates

CPT Class 1ISO 22476-1 Toepassingsklasse 2 CPT File Date 2019_05_15 CPT Start date 2019_05_02 x 247002.23 [m]
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G45_20190515.gef y 580116.66 [m]
Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z 0.1 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)
CPT ID: SCPT-G46

Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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Friction ratio [%)]
This file has been automaticly processed. Please check the data carefully before using it Time-stamp  10-9-2019 07:04
CPT Company Fugro NL Land B.V Coordinates
CPT Class 1ISO 22476-1 Toepassingsklasse 2 CPT File Date 2019_05_15 CPT Start date 2019_05_03 x 252740.9 [m]
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G46_20190515.gef y 580009.35 [m]
Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z 0.3 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)
CPT ID: SCPT-G49

Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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109876543210
Friction ratio [%)]
This file has been automaticly processed. Please check the data carefully before using it Time-stamp  10-9-2019 07:04
CPT Company Fugro NL Land B.V Coordinates
CPT Class 1ISO 22476-1 Toepassingsklasse 2 CPT File Date 2019_05_15 CPT Start date 2019_05_02 x 244819.2 [m]
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G49_20190515.gef y 577476.52 [m]

Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z -0.24 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)

CPT ID: SCPT-G61

Cone Resistance (qc) [MPa]

Shear wave velocity [m/s]

Pore Pressure ul [MPa]

Pore Pressure u2 [MPa]
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Friction ratio [%)]
This file has been automaticly processed. Please check the data carefully before using it Time-stamp  10-9-2019 07:04
CPT Company Fugro NL Land B.V Coordinates
CPT Class 1SO 22476-1 2012 Toepassingsklasse 2 CPT File Date 2019_05_15 CPT Start date 2019_05_09 x 241115.43 [m]
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G61_20190515.gef y 600280.84 [m]
Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z 0.47 [m]



1018-0338-210 DATA DRIVEN STUDY ON SEISMIC STRUCTURAL FEATURES OF GRONINGEN GROUND MOTION (1UC201804097)

CPT ID: SCPT-G67
Cone Resistance (qc) [MPa] Shear wave velocity [m/s] Pore Pressure ul [MPa] Pore Pressure u2 [MPa]
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Friction ratio [%)]
This file has been automaticly processed. Please check the data carefully before using it Time-stamp  10-9-2019 07:04
CPT Company Fugro NL Land B.V Coordinates
CPT Class 1ISO 22476-1 Toepassingsklasse 2 CPT File Date 2019_05_15 CPT Start date 2019_05_06 x 250658.15 [m]
Cone Tip Area [mm?] 1510 Path GEF processed\1018-0338-210_SCPT-G67_20190515.gef y 593722.43 [m]
Cone Type CP15-CF75PB1SN2/1701-2346 Depth has been adjusted for inclination z 0.47 [m]
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