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DEFINING RISK

RISK = PROBABILITY OF FAILURE * CONSERUENCES

A GOOD MONITORING SYSTEM

DRAMATICALLY REDUCGCES THE PROBABILITY OF FAILURE

A GOOD MONITORING SYSTEM CAN REDUCE CONSERUENCES
BY GIVING EARLY NOTICE TO REMEDIATE.
‘LOSS OF LIFE

‘DAMAGE TO OTHER PROPERTIES

‘LOSSs OF FACILITY

+COSTS TO MITIGATE AND REPAIR

‘DELAYS

‘DAMAGE TO REPUTATION

MONITORING = LESS RISK

frpitiiiing
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ADVANTAGES FROM MONITORING

SAFETY: ENHANCE THE SAFETY OF STRUCTURES AND THUS
WORKERS/POFPULATION. THE RESPECT OF INTERNATIONAL STANDARDS OF
SAFETY, IS ALS0 A WAY TO INCREASE THE PRESTIGE OF THE PROJECT.

QLIALITY: PROMPTLY IDENTIFY PROBLEMS THAT MAY BE CAUSED BY
MISTAKES/INACCURACIES IN THE DESIGN OF THE PROJECT, ENABLINI
THE CONSTRUCTION COMPANY TO MAKE ADJUSTMENTS AND THEREFOR
IMPROVE THE QUALITY OF THE STRUCTURES
o

of

cosTSs: THE GEOTECHNICAL MONITORING USUALLY ACCOUNTS FOR A VERY
PORTION OF THE ENTIRE PROJECT (AVG. 0.5-2%). IN THE LONG R
SUCH SMALL INVESTMENT ALLOWS SIGNIFICANT COS5TS REDUCTIO

TIMING: SISGEO’S ACQUISITION SYSTEMS MAKE POSSIBLE BOTH “REAL TI
DATA RETRIEVING AND REMOTE DATA MANAGEMENT, WHICH IS OF
CRITICAL IMPORTANCE TO SUPPORT CONSTRUCTIONS’ OPERATIONS
AVOID COSTLY DELAYS

REPUTATION: MONITORING IS A POWERFUL TOOL TO SHOW THAT EVERYTHING IS

PROPERLY, ACCORDING TO LEGAL STANDARDS, AND THUS PREYV,

INCONVENIENT DAMAGES TO REPUTATION

LATINOAMERICA



_ ROTATIONAL LANDSLIDE
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Piezometer (pore pressure)

Piezometer (water table level)

Inclinometer casing

Wire extensometer

Meteorological station
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_ PIEZOMETERS FOR PORE
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Piezometer (pore pressure)

Piezometer (water table level)

Inclinometer casing

Wire extensometer

Meteorological station
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_ PIEZOMETERS FOR PORE PRESSURE

Aims:

* Pore pressure monitoring in landslide body

* Pore pressure under landslide body
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_ PIEZOMETERS FOR PORE PRESSURE
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_ PIEZOMETERS FOR WATER
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Piezometer (pore pressure)

Piezometer (water table level)

Inclinometer casing

Wire extensometer

Meteorological station
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LANDSLIDE MONITORING INSTRUMENTATION
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STAND PIPE PIEZOMETERS FOR
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Stand pipe piezometer head:-a
of slotted tube with geotextile
filter
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_ INCLINOMETER CASING FOR HORIZONTAL DISPLACEMENTS
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Piezometer (pore pressure)
Piezometer (water table level)
Inclinometer casing

Wire extensometer

Meteorological station
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S

Inclinometer casing section:

4 grooves to guide the probe
in the tube without twisting
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REMOVABLE INCLINOMETER SYSTEM “EO
INCLINOMETER CASING SURVEYING

A Digital inclinometer probe

C Heavy-Duty cable
D Archimede readout

D.1 Archimede carrying case

A.1 Travel bag for both inclinometer and dummy probes
B Light inclinometer cable reel

sisaEt)

E. Pulley assembly
FE Dummy probe

FE1 Cable for dummy probe
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_ REMOVABLE INCLINOMETER SYSTEM “EO
INCLINOMETER CASING SURVEYING
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Support Digital IPl - Junction box or
head cabla measuring bax

J to OMMIAlog
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Suppart Digital Junction box or
head cable measuring box

| | to OMNLAlog
’L:.] d:;talcggeI -

- - Support steel wira

Terminal carriage

Digital connactor

Carbon fiber
extension rod

P ’SBA | Support top cap
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. W " | installation
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Digital BH profila

Inclinometear casing
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WIRE EXTENSOMETER
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Piezometer (pore pressure)

Piezometer (water table level)

Inclinometer casing

Wire extensometer

Meteorological station
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WIRE EXTENSOMETER “m\\
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METEOROLOGICAL STATION

D Piezometer (pore pressure)
Piezometer (water table level)

Inclinometer casing

— Wire extensometer

% Meteorological station
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METEOROLOGICAL STATION

Usually composed by:

- Rain gauge
- Wind speed gauge

- Wind direction gauge

- Air temperature gauge
- Air humidity gauge
- Barometer

- Datalogger powered by
solar panel
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_ ROCKFALL OR TOPPLE LANDSLIDES

MPBX Multi Point Borehole eXtensometer

Anchor load cell

Tiltmeter

) { |

T Crack meter

e

Wire extensometer

h
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MPBX MULI'IPOINT BOREHOLE EXTENSOMETER

\\ q MPBX Multi Point Borehole eXtensometer

Anchor load cell

Tiltmeter

a— Crack meter

— Wire extensometer
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_ MPBX MULTIPOINT BOREHOLE EXTENSOMETER

The groutable anchor installation

Expected points can give information of
cracks internal rock displacement at
different depth
Reference

anchor point
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_ MPBX MULTIPOINT BOREHOLE EXTENSOMETER

The groutable anchor installation

Cracks points can give information of
opening internal rock displacement at
different depth
Reference
anchor point
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__ ANCHOR LOAD CELL

MPBX Multi Point Borehole eXtensometer

Anchor load cell

Tiltmeter

r

T Crack meter

="

Wire extensometer
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TIITMETER

MPBX Multi Point Borehole eXtensometer

Anchor load cell

Tiltmeter

r

Crack meter
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Wire extensometer
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TILITMETER

IP68 waterproof tiltmeter installation
on rockfall landslide

sisaEt)




CRACKMETER

Anchor load cell

Tiltmeter

E MPBX Multi Point Borehole eXtensometer

— Crack meter

— Wire extensometer
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CRACKMETER INSTALLED ON ROCK
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WIRE CRACKMETER
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MPBX Multi Point Borehole eXtensometer

Anchor load cell

Tiltmeter

Crack meter

Wire extensometer
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LANDSLIDE MONITORING: DATA ACQUIS M

Instruments installed for landslide monitoring
provide automatic real-time monitoring by
means of OMNIAlog datalogger.

Usually in landslide DAS are powered by solar
panel package.

With an internet 3G router, OMNIAlog can
provide remote system management, data
pushing on a server and alarms.
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SAR INTERFEROMETRICO

Control remoto estatico y dinamico para deslizamientos con Radar Inte

SISGEO LA suministra sistemas y realiza las siguientes actividades con Radar Interferomét

e Pruebas de carga de estructuras en puentes, edificios, monumentos histéricos y toy

e Desplazamiento de la estructura y riesgos de colapso.

e  Preservation del patrimonio cultural.

e Medicion de frecuencia de resonancia en estructuras.

e  Andlisis estructural modal de la forma.

e Analisis de estabilidad 24/7 en tiempo real y sistema de alarma en taludes.

e  Desplazamiento simultaneo de miles de puntos en grandes areas.

e Identificacidon de areas de riesgo para la prevencion de deslizamientos y proyectos de mitigacion
deslizamientos

e  Riesgos en Estabilidad y Sistema de alarma para Taludes en Minas a Cielo Abierto

Wi-Fi link
Wi-Fi radio link { point to point)

Weather station to transfer radar data

Weather station controlled by

IBIS software
Solar panels
Array of 4 solar panels for
power supply controlled by
IBIS software

Camera
High-resolution digital camera
controlled by IBIS software

Radar head

High Range Resolution
Interferometric
Ku-band Radar Unit
{17.1-17 3 GHz)

Power Supply unit

Power supply Unit for long-
term monitoring with 2
dedicated batteries

Linear Scanner

2 meters wide linear track for
Synthetic Aperture Radar (SAR)
operation

Diesel Generator
Diesel generator for power
supply controlled by IBIS

— software

\
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SAR INTERFEROMETRICO

Control remoto estatico y dinamico para deslizamientos con Radar Inte

BENEF)CIOS:

e No access requested to the structure

e  Easy and rapid installation of the measurement set (~20 min)
e Nointerference with the structure before, during and after the measurement
e  Simultaneous multi-point measurement with only one instrument

e Increased safety for the technicians §
e  Automatic Early Warning

e  Operative day & night, also with fog and rain

e  Measure the cumulative displacement over a long period
e  Compare displacement in different time

e  Automatic system: 24H operative

LANDSLIDE MONITORING INSTRUMENTATION




SAR INTERFEROMETRICO
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Pixel dimension:
@ 500m=22mx05m
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