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_ MONITORING SYSTEM: MAIN TASKS f—

» Monitoring of viaducts / bridges
» Monitoring of embankments ‘

* Monitoring of critical sections s
with RDS system / \
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MONITORING OF VIADUCTS
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_ VIBRATING WIRE STRAIN GAUGES

VW strain gauge

3-axial joint meter

‘W
(i
¥
Bt
¥
-
0 ||

Biaxial tiltmeter

piezometer

Tell tale extensometer

Hitt= =

LLLELLL s
;|
T = =

BIBGEO! HIGH SPEED RAILWAY MONITORING - JANUARY 2016



_ VIBRATING WIRE STRAIN GAUGES

Aim: monitor the stress into concrete.

VW strain gauge should be installed in deck but
the pile or foundation
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3-AXTAL JOINT METERS
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3-AXTAL JOINT METERS

Aim: monitor the relative

movement/displacement between pile
and deck
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_ 3-AXIAL JOINT METERS
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BIAXIAL TILTMETER
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_ BIAXIAL TILTMETER

Aim: monitor the inclination
in X and Y directions of
viaduct pile.
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_ VIBRATING WIRE STRAIN GAUGES
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_ PIEZOMETERS FOR PORE PRESSURE

Aims: Pore pressure monitoring
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_ PIEZOMETERS FOR PORE PRESSURE
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TELL-TALE EXTENSOMETER
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TELL-TALE EXTENSOMETER

i Aim: monitor ground settlement ro
by viaduct construction and duri

railway life

Sliding cap

Cormugated sheath

B I ‘>
Measuring rod

| Boitomn anchor
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_ MONITORING OF EMBANKMENTS

D] Geodetic target

3 DEX settlement column

Piezometer
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_ GEODETIC TARGETS

D] Geodetic target

DEX settlement column
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Piezometer

L1l L,

sisaEt)

HIGH SPEED RAILWAY MONITORING - JANUARY 2016



_ GEODETIC TARGETS

Aims: monitor embankment body
settlement / displacement
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_ DEX SETTLEMENT COLUMN

D] Geodetic target

DEX settlement column
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D ' ] r Piezometer
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_ DEX SETTLEMENT COLUMN

Aims: monitor embankment and foundations

settlement
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_ DEX SETTLEMENT COLUMN

DEX-S
probes

__ DEX chain
casings with lower reference
(stiff chain connected
to the bottom
I v anchor)
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_ DEX SETTLEMENT COLUMN

DEX column allows:

- absolute settlement monitoring

- High accuracy (
- Removable probes for re-installation at different »’
locations and maintenance (if needed) "
- Real-time monitoring in unattended location ‘
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_ PIEZOMETERS FOR PORE PRESSURE

D] Geodetic target

DEX settlement column
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Piezometer

L1l L,

sisaEt)

HIGH SPEED RAILWAY MONITORING - JANUARY 2016



_ PIEZOMETERS FOR PORE PRESSURE

Aims: Pore pressure monitoring
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_ PIEZOMETERS FOR PORE PRESSURE
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RDS - RAILWAY DEFORMATION SYSTEM
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tial collapses or subsidences along a railway section, is

of longitudinal sensors in order to measure the railway

longitudinahdeformation rai

longitudinal
level !

New tunnel excavation
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EXCAVATION ZONE OF INFLUENCE



RDS -~ e
=Nl
A ‘ orks nearby railway lines (injections, jet-grouting, drillings, pilings etc.) a

ors{mportance is given.to the evaluation of the twist, and so the application of

Nearby excavation could
cause differential
settlement and so
railway transverse
deformation
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__ PURE RDS SYSTEM: LONGITUDINAL AND TRANSVERSE GAUGES
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OPTICAL-RDS INTEGRATED SYSTEM
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__ RDS AUGES

Special joint
Aluminum beam

with
built-in sensor

allowing termal
linear expansion
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y . Optical targer for
L topographic

surveying
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Digital
connectors

Aluminum beam

Cabl t
(1, 2 or 3m) Installation plate apie ou
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Signal cable

Aluminum box

with built-in

sensor
Installation plate
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Digital cable
to datalogger

Junction Box

Terminal resistance to be
connected to first RDS
gauge
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place with railway cut-off power, so RDS gauges

time as possible = RDS has been designed to be simple

Supports ‘gre ,q/ositioned and fixed with mechanical bolts or with appropriate
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" acquisition system
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__ DATA ACQUISITION SYSTEM ‘ N

omatic monitoring,~dg

\

OMNIAlog is the right solution for RDS a

transmission and allerting:

sends the data packages at a preset inter\ 'e

server

delete peaks and abnormal readings

3. OMNIAlog can be set to send alarms (i.e. t

activation of sirens / flashings at the pre-set thresholds

overcoming.

HIGH SPEED RAILWAY MONITORING - JANUARY 2016




/,

/

_ DATA MANAGEMENT AND INTERPRETATIO

{ # FIELD -VWB"\ WMS Web Monitoring System is d H | \
/ Yy management for geotechnical a
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interactive charts.
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_ EXAMPLE OF APPLICATIONS

sisaEt)

 PURE RDS SYSTEM:
Milan-Bologna

high speed railwa

WA

* OPTICAL-RDS INTE D
SYSTEM:

Milan M5-metro line,
Domodossola Station
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_ MILAN-BOLOGNA HIGH SPEED RAILWAY

Installation of support plates

L4
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MILAN-BOLOGNA HIGH SPEED RAILWAY
Longitudinal RDS gauge mounting
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_ MILAN-BOLOGNA HIGH SPEED RAILWAY
Junction box for analogue gauges A

“IB” NO T nee -
anymore.
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MILAN-BOLOGNA HIGH SPEED RAILWAY

-~ -~

Final results
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_ MILAN-BOLOGNA HIGH SPEED

Data acquisition system

SISGEO

MONITORING STATION Batter y pac k f r

solar panel

Data acquisitio

system
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MILAN-BOLOGNA HIGH SPEED RAILWAY

Solar panel for data acquisition

HIGH SPEED RAILWAY MONITORING - JANUARY 2016




[aradi]

1 —
0.8— N
Inclination in 40
0.6—
degrees —35
0.4
—30
0.2 y 7 L=
00— _ri‘“" - ..-.'.:"',-.“ ¥ o #W% g 1|,--;Mm;'f:_|-[- e #'""'-"«H f‘u |'r P N _24] 4
i H hﬁn | ¥ |||||I i NMMIII_IF }J |P||- - Iu u ﬁ’ﬁ Ill’
02— " & *1 " —15
T | \ )
I tiEE R i S ""“ I
O T T — A Hh A— Ry
e AL hod 0 TR TAYNIREL 4] EAilg
06 \\J\“J B N {7 R e R 3
B— ' 1 L (I o Tt
L By Wiy P —0
Y- ' kU i i L] Ik'|| .
¥ J YW \i Average
0.8 ! |
temperature
-1 I I I I I I I I I 10
21!11!2'[!![!13 2411172008 2712008 30011/2008 03122008 061272008 051 2/2008 12122008 15122008 181122008
00:00 00:00 00:00 0000 00:00 00:00 00:00 0000 00:00 00:00
— RD51_01_F =—— RD51_03_F =— FRDS1_04 P RD51_06 P RDS1_06_F RD51_07_F RD51_08_F RD51_09 P == Temp

— RDS1_02_F




MILAN-BOLOGNA HIGH SPEED RAILWAY

RDS Longitudinal gauges - Raw dat
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_ MILAN-BOLOGNA HIGH SPEED RAILWAY

New digital tiltmeters data
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“DOMODOSSOLA"” TRAIN STATION

RDS system scheme
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_ CONCLUSINS

* RDS can be easily installed and, if needed, could
dismounted and installed on other railway line.

e |[f correctly designed, installed and managed, |F
offer to the Customers an amazing cost reducti
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BIBGEO! HIGH SPEED RAILWAY MONITORING - JANUARY 2016

erasing the need of on-site technicia
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