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BELGIAN CULTURAL HERITAGE

Cultural heritage in Belgium: 1000s of classified monuments
>300 000 registered building
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GEPATAR SETTLEMENT INDUCED DAMAGE
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Differential settlement >> deformation, cracks
A Caused by ground movements
- Consolidation of soft sediments
- Mining activities
- Tunnelling & excavation
- Groundwater extraction/recharge
A Foundation failure
A Unequal distribution of load
A Creep
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GEPATAR MODELLING SETTLEMENT INDUCED DAMAGE
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Traditional settlement induced damage models are costly: requisttinmeasurements &
many parameters (physical, mechanical, chemical, environmental, architectural, historical

L
Onginal ition
I. ufgcnolumllnnl;asc H

1l /L\ <L
Diffcrential settlement % I — Relative rotation, /§
{a)

Tension cracks
/-Wall orpa.m:l—\\
i I

Tension cracks Relative deflection, A I .

Relative sag  Deflection ratio= A/L ~ Relative hog
(b}

Relative rotation, §




N
GEPATAR PERSISTESCATTERBRTERFEROMETRY-I(RSAR

for ARchitectural conservation in Belgium
L]




N
GePATAR GEPATARMAIN OBJECTIVES
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Aim of theGEPATARoject (GEotechnicaand Patrimonial Archives Toolbox for

ARchitecturalconservation in Belgium to create an online interactive geoinformation tool
that allows the user to view, query &alysanformation about Belgian heritage buildings
at risk due to differential ground movements.

The objectives are:

A Integrate data from the archives of RBHSSB & RICH

A Use PSnSARechniques to measure ground movements

A Predict the level of damage of monuments using settlement damage models

A Combine the data in an online interactive toolbox for ersgrs
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PSINSARPROCESSING: DATASETS (1)

Table 2. Characteristics of the processed datasets

. . Avg PS
Satellite Band ResE)rLu)tlon Tracks Pass glcc;nogs PAe(;iqo d Psrg:svs:rlgg Density
(PS/km?2)
466, 194, ROI_PAC,
ERS1/2 C 4x 20 423 151, Descending 338 1924 2006 Doris, 181
380 StaMPS
ROI_PAC,
Envisat C 4x20 466,423 Descending 188 2003t 2010 Doris, 203
380
StaMPS
TerraSAR- . Doris,
X X 3x3 48 Descending 74 201112014 StaMPS 2713
COSMO- . Doris,
SkyMed X 3x3 H4-04 Descending 29 20112014 StaMPS 934
Sentinel c 4% 20 161,88  Ascending 134 201642019 Sarproz 250

1A/B
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PSINSARPROCESSING: DATASETS (2)
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Port of Antwerp: compaction of soft sediments
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ERS1/2: 1992006
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ENVISAT: 2063010
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Gt GROUNIDEFORMATIONS BELGIUM (2)
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Limburg coalfield: rebound after mine closures

GROUNIMMEFORMATIONS BELGIUM (3)
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GROUNIMDEFORMATIONS BELGIUM (4)
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GROUNIDDEFORMATIONS BELGIUM
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Since 1970s: rise in piezometric head in

deeper aquifers.
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GePAA? SETTLEMENT INDUCED DAMAGE MODELS (1)

Input for settlement damage models:
A Displacement vectors: ABSARelocities for a selected periot) (
A Typology of cultural heritage buildings (masonry, infilled frame & bare frame)

A Geometry: building polygons & highs DTM

o 1992-2001
@ 2001-2006
@ 2005-2010

. 2010-2017
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GePAA? SETTLEMENT INDUCED DAMAGE MODELS (2)

Settlementrelated intensity parameters:

A Tilt.

A Angular distortiori

AS5STt SOUAZY NJuA2 1

t
o 1392-2001
o 2001-2006
, z -
@ 20052010 a Max. tilt plane
. !
@ 2010-2017 :
5 ®
‘3 1 :
g 1 3 4
S I ® '
! RN
. i
°o® . :
X
“"gblvug --\ ---------------------- >
° A Y
Y
s | *% \
\
d x N




SETTLEMENT INDUCED DAMAGE MODELS (3)

Potential damage Classification

MAS1 4 =
‘ 5—0.0000
? 0.75 (0 + —L———) for 0.0000 < f; < 0.0011
Bj—0.0011
§ 0.75 (1+—_———) for 0.0011 < f; <0.0016
) Bj—0.0016
= 075 (2 + —L———) for 0.0016 < f; < 0.0033
£j—0.0033
0. 75( 00067 —————) for 0.033 < f; < 0.0067
for 0.0067 < B;
= (0 4 2220 0.000 < w; < 0.002
© ( + 0.002—0.000) for 0. = wp = b
|I @ j—0.002 _
S = (1+==L——) for 0002 <w; <0.003
i—0.003
= (2+2E=——) for 0.003 <w; <0.005
‘-lE 0.005-0.003
— \ 3 for 0.005 < w;
o @ j—0.000
= ((0+2=——) for 0.000 < w; <0.002
© 0120002
T (1+=E——) for 0.002 < w; <0.006
o BFp = 4 0.006-0.002 J
= (2+-22222) for 0.006 < w; < 0.010
m 0.010-0.006
L 3 for 0.010 < w;

I No damage

Low potential damage

. Moderate potential damage

B High potential damage
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GEPATAR POTENTIAL DAMAGE ESTIMATION

m\me: StPaul

Address: SintPaulusstraat22

Potential damage Classification

Region / Province: Antwerp / Antwerp

_ I No potential damage
Coordinates: 51°m»0 HcCcWm ImnK

Low potential damage

Type: Church

Moderate potential damage

Structural typology: Masonry

. B High potential damage
Potential settlement damage .~~~
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