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Building deformation monitoring



Current data availability

Many points on few buildings OR Few points on many buildings
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Building deformation monitoring



Satellite Radar (InSAR)
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Short revisit time
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New automated methodology integrating

and assessment procedures to
evaluate settlement-induced damage to buildings
adjacent to on
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Ground settlement

goooO0ooOooooooOoOOoOon
goooO0ooOooooooOoOOoOon
0.005 | R
goooO0oOoOooooOoOooOOoOon
e | s
0 1 PO PO | N | | | —
0 09 °~.¢.. “’6“80
-0.005 | %, K
- .‘3°be
— -0.01
-
e
Q-O-O15_
% 0.02 INSAR PS (ground)
' o PLP Transect (ground)
----- Gaussian (greenfield)
-0.025 ¢ + EB tunnel + *
* WB tunnel
-0.03 | | | | | | |
-60 -40 -20 O 20 40 60

Distance from EB along transect (m)

0.005 .

-0.005 ¢

Settlement (m)

O
o
N

-0.025 +

-0.03

-0.01 |

-0.015 ¢

Building settlement

o o o
I | S | o o
I | e e e o
o o o
o o o
I | S | o o
M ecOooocod
o o o
I | S e
I e e | e e e
o o o o
o o o o
I | S s e e e e e
I e e | e e e
o o o o

[ | o
o o o
o o o o
[ | S s e e e e o

e InSAR PS (building)
— Modified gaussian
----- Gaussian (greenfield)

+ EB tunnel + *
* \WB tunnel

60 40 20 0 20 40 60
Distance from EB along transect (m)

Giardina, G, Milillo, P, DedJong, MJ, Perissin, D and Milillo, G 2019, Evaluation of InNSAR monitoring data for
post-tunnelling settlement damage assessment, Structural Control and Health Monitoring



0.1500°W 0.1250°W

Legend n Tt

q
= 3 g -
9V ugion oK
o “Square

(]

PS density e
- O PS - e

A00.

&
o
N

Lona Tase

Rutsel)
sqare

"] X -

51.5250°N

e o

P
RV

S
LY "&, > = 54
s _““1"\\\; -
yf Sty :”'\ ﬂ\
Lo '~

o

7o

E »)

s 3
qan 8o
22

20 e
; ,

—+
=

W e
Br
[

51.5100°N

", sanfodsee

0.1000°W

&
wo (¥

—
o Apiee s

= Mille fiun
Blackiriars S erdg
aridge e ¢ =
3 4
il y

201

S el

e e TR

i 3
.
st

Vit g
o

FriceySiieet

.
.
Viansion
House

*

Suadhwlaik

The Green
Farte

St-jaipIes’s
Park

A % e iR
et & Bucxingham ap
I i hoce . a
= o vitingters o
3 g % Scrrocks s
; G i e P

0.1500°W 0.1250°W

0 025 05 0.5 Tkm
BN B

Macchiarulo, V, Milillo, P, DeJong M, Gonzalez Marti, J, Sanchez, J and Giardina, G 2021, Integrated INSAR monitoring and
structural assessment of tunnelling-induced building deformations, Structural Control and Health Monitoring

25.8%

0PS

55.6%

18.6%

1-2PS >=3PS

0.1000°W

51.5250°N

51.5100°N

15



1. Tunnelling-induced settlement profile in the absence of surface structures:
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2. Maximum bending strain €4 ax and diagonal strain €4 max:
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2. Maximum bending strain €p max and diagonal strain €4 max:
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3. Actual (InSAR) building displacements
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4. Fitting with a modified Gaussian function
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5. Maximum bending and diagonal strains from actual deflection
ratio A/L
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of INSAR monitoring
and damage assessment procedures

Large amount of building
measurements at

Possiblility to investigate the
tunnelling for different classes of buildings
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