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—— Outline of station upgrades — WP 4.1
Code Site Renewal date EPOS.BE Funded instruments (~111 k€)
DOU Dourbes 17.06.2021 Nanometrics Centaur datalogger
GES Gesves 01.07.2021 Nanometrics Trillium Compact Posthole
SNF Seneffe 05.08.2021 Nanometrics Trillium Compact Posthole + Nanometrics Centaur datalogger
CLA Clavier 13.08.2021 Nanometrics Trillium Compact Posthole
MEM Membach 09.09.2021 Nanometrics Centaur datalogger
LCH La Chartreuse (Liege) 24.02.2022 Nanometrics Trillium Compact Posthole + Nanometrics Centaur datalogger
BOU —BLRG Bougnies — Blaregnies 07.09.2022/23.11.2022 Nanometrics Trillium Compact Posthole + Nanometrics Centaur datalogger
SKQ Steenkerque 10.05.2023 Nanometrics Trillium Compact Posthole + Nanometrics Centaur datalogger
RQR Ronquiéres 23.05.2023 Nanometrics Centaur datalogger
BRQ Bracquegnies 14.06.2023 Nanometrics Centaur datalogger
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BE.GES..HHZ 2021-06-01 -- 2021-06-30 (1438 segments)

BE.GES..HHZ 2021-07-01 -- 2021-07-31 (1460 segments)
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seismoLoGy [ ) 2019. 21 mlnlonS
e 2020: extra battery charger

e 2023: extra download modules

and batteries

(~28 k€)

SmartSolo® IGU-16HR 3C seismic sensors INstallee
during an urban seismology campaign in Brussels.
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(Backbone for research)
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Accelerometric network upgrade — Plan Clarinval 2016
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Accelerometers:

EPOS.BE - WP4 Seismology

Clear data quality improvement !

Main parameters

2023-04-16 2
Type Earthquake
Magnitude M 2.5
Region BRUEGGEN (DE)

Epicentral coordinates 51.230° N, 6.166° E
Uncertainty £ 0.6 km

Depth o

ypocenter 18.810.5km

Data source : ROB (Royal Ob:

ory of Belgium)

Quake measurements

MEASUREMENTS BY THE BELGIAN SEISMIC NETWORK
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Epicentral P-Wave arrival S-Wave arrival Maximal ground
distance displacement

(km) (nm)

29 21:27:02.63 21:27:07.65

30 21:27 21:27:07.96

39 21:27:03.59 21:27.08.33

M 21:27

39 2 21 95.4

39 21:27:06.47 21:27

70 21:27:08.27 21: 1571

70 21:27.08.29 21

70 21:27:08.37 iz

EPOS.BE, final meeting, 23.06.2023

/7 EPDS

EURQPEANPLATEOBSERVINGSYSTEM



Obseratory of EPOS.BE — WP4 Seismology

Belgium

3°E 4°E 5°F
O o ®
The Netherlandso
North Sea
O
7 Bruges
05T8_
-
'(,—d“\
51°N - Nt .
Brabant Massif
o
Geology (o)

Bedrock covered
under sediments
---—- Bedrock depth

44— Midi Fault

------ Caledonian unconformi y

MRD

[e]
Cretaceous
Jurassic
S50°N Triassic Rhenish
Permian Ma s"s if
Upper Carboniferous  BE seismic network
Lower Carboniferous Surface Stations
Upper Devonian A short period France
Middle Devonian W Broadband
Lower Devonian
siluri Instrument at depth
ilurian ;
Ordovician Short Period 0 25
S W Broadband [ — .
— T T T T
3% 4°E 5°E 6°E

ROB instr. catalogue

Q M5 =>5

5=>M4>4
O 4=>\i3>3
O 3=>M2>2
o 2=>M1>1
e Ml<=1

S0°N ROB hist. catalogue

O M5 =>5

5=>M4>4
O 4=>M3>3
O 3=>M2>2
o 2=>M1>1
¢« Ml<=1

EPOS.BE, final meeting, 23.06.2023

/ EPDS

EURQPEANPLATEOBSERVINGSYSTEM

i ..

belspo



Royal
Observatory of
Belgium

EPOS.BE - WP4 Seismology

3°E 9°F
I

S‘I’E

6°E
1

O o

North Sea

51°N+

Brabant Massif

°
Geology o
Bedrock covered
under sediments
----- Bedrock depth
------ Caledonian unconformity
44— Midi Fault

S

The Netherlandso

Og

Ochkurwisg

@
A\

0o

- 50°N

[e]
Cretaceous
Jurassic
50°N Triassic Rhenish
4 ol

Permian . Massif o v
Upper Carboniferous  BE seismic network L
Lower Carboniferous Surface Stations LRX °
Upper Devonian A Short Pel%d F rance AZ;
Middle Devonian

Broadband
Lower Devonian v e
siluri Instrument at depth °
ilurian 5
Ordovician Shortkeriod 25 50 km °
S W Broadband [ — .

T T T T
3% 4°E 5°E 6°E

9.00

8.00

7.00

cost index
o
[=]
o

ROB instr. catalogue

Q M5 =>5 00
5=>M4>4

O 4=>M3>3 465

O 3=>M2>2

o 2=>M1>1

. Ml<=1 3.00

ROB hist. catalogue 555

O M5 =>5 e
5=>M4>4

O 4=>M3>3

O 3=>M2>2

o 2=>M1>1

¢« Ml<=1

@ All @ Most recommended

Geotech_par
& Vsz_above_30

| H_eng bed )i i NL_curve ‘
QVS seis_bed

Geostrat _log

g Q%"QH seis_bed

@ rpa
Vsz_less_30
Vs30
0 Disp_curve
0 STF
Soil_class

Ao123
H_wt @ RW_ellipticity
e @ fl23
fo Direction
0 topo_class
0 Geology
3.00 4.00 5.00 6.00 7.00 8.00 9.00

difficulty index

Cultrera, et al. (2021)

EPOS.BE, final meeting, 23.06.2023

/EP S Hlm 12

EUROPEANPLATEQBSERVINGSYSTEM belspo



Sk Ak A oD EPOS.BE — WP4 Seismology

* Kk Kk ok Belgium

F

Case-study

Eben-Emael
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Above ground:
o 24 Minions, random

o / Grus, 3-arm spiral

o 1 Lennartz - CityShark

Underground
o BEBN seismometer

o 10 Minions on tripods
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24 Minions 7 Grus
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Active shots
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Network results
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Orfeus
Stationbook CLA EBN GES OPT OPTB RQR SKQ SNF TGA ucc uccB
parameters
: : Mudstone - 2
Limestone Chalk (Upper Sandstone ) Marine clays | Slates e Limestone Shale )
Geological Unit  (Longpré Cretaceous Famennian, 118 gancs (Heer (Bruti ——" (Live (Mous S i QuarizGaisiots
eo0nIce ! gp ? % ( 2 : (Mol formation) s o a_ (Steenkerque ! s. ty formation) (Tubize formation)
formation) Maastrichtian) Ciney formation) formation) formation) ) formation) Formation)
formation)
Morphology
T2 n/a T1 T1 n/a T1 T1 T T2 T n/a
Class
C (sedimentary B
Ground Type A A A deposits A A A A A (sedimentary A
EC8 (hard rock) (hard rock) (hard rock) of hundreds of | (hard rock) (hard rock) | (hard rock) (hard rock) (hard rock) deposits of tens of | (hard rock)
meters) meters)
Groundwater
25-30 ~20 ~10 n/a n/a <10 <2 7 n.n.b. n/a
Depth [m]
Vs, [mis] 2900 1100 982 +/- 32 362 846 > 800 1492 +/- 28 > 800 1188 +/- 170 | 280 1800
fo [Hz] n/a n/a ~50 0.28 n/a n/a n/a n/a n/a 0.90 n/a
Amp(fo) n/a n/a 10 3.8 n/a n/a n/a 14 n/a
Basin Flag False False False True n/a False False False False True n/a
Bedrock Depth
= 0 0.3 356 0 0 0 0 0 115 0
[m]
Description

: EP'S M.
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EPOS-BE knowledge transfer to site
characterisation of

- 51°N

D5 Y o Current network (45)
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51°N

o Accelerometric network (16)

LINK

50°N - - 50°N

-> BELSHAKE database (Brain.BE 2.0)
-> example for industrial networks
-> future stations

NETWORKS
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: Current BE station 0 25 50 km

Accelerometric station T —

T T T T
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https://docs.google.com/spreadsheets/d/1Xmt6D7ZFe_Vnnc-MV788xpOYV9WdF-Re/edit?usp=sharing&ouid=105487555052491579540&rtpof=true&sd=true

TSP EPOS.BE — WP4 Seismology

* kK Kk Belgium

Scientific output - WP 4.2

Conferences:

e Combining active and passive seismic methods for non-invasive site characterization of the Belgian
seismic network. Martin Zeckra, Koen Van Noten, Thomas Lecocq. The 3 rd European Conference on
Earthquake Engineering and Seismology (3ECEES). 04 - 09 September, Bucharest, Romania.

e Bedrock depth characterisation below public buildings with a geothermal interest using ambient seismic
noise. Koen Van Noten, Martin Zeckra (presenter). The 3rd European Conference on Earthquake

Engineering and Seismology (3ECEES). 04 - 09 September, Bucharest, Romania.

Publications:

e Sensitivity, Accuracy and Limits of the Lightweight Three-Component SmartSolo Geophone Sensor (5
Hz) for Seismological Applications. Martin Zeckra, Koen Van Noten, Thomas Lecocq. Pre-print:

https://doi.org/10.31223/X5F073 :
/ EPDS M-
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(planned) Scientific output — WP 4.2

o ORFEUS Stationbook (EPOS.BE + Accelerometers)
: LLE
o Site-characterization webpage (seismowiki inspired) - Y

o EPOS-BE - paper (BEBN Cretaceous site-amplifications visible in felt

reports)

/ EPTS M.
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Thanks you for
the attention.

Merci.

Bedankt.

Dankeschon.

EPZYS il -
EPOS.BE, final meeting, 23.06.2023
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