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San Giacomo - 8/8/2016
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CONSORZIO di BONIFICA

Water content maps Tenet ot Sonhon

Water content vs Resistivity
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SELECTING THE 2" SITE




Est Ticino Villoresi
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Est Ticino Villoresi

ERT measurements

Consorzio di Bonifica




Est Ticino Villoresi

—_:
~a

ERT measurements

Consorzio di Bonifica

Roll-along measurements
Wenner array, a=1m
Total length: 144m




ERT measurements SAIPO

Roll-along measurements
Wenner array, a=2m
Total length: 286m




Colorno - 25/7/2018
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Discussing the results = AlIPO
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INSTALLATION OF THE SYSTEM




=AlPo Installation of the system e

Colorno (PR)




="AlPo  Installation of the system

Wenner array, a=2m, 48 plate electrodes (20x20cm) buried at 50cm

Colorno - 26/11/2018



="AlPo  Installation of the system

Colorno - 26/11/2018



= AlPO Control measurements - Colorno
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DATA PROCESSING




Buried electrodes
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3D effects

For 2D ERT measurements along embankments, the apparent resistivity
pseudosections are affected not only by vertical resistivity changes below the ERT
profile, but also by lateral resistivity changes perpendicular to the ERT line.
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Colorng Prototype Weekly data 110ec2@1f-15Jan2@19
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LABORATORY SIMULATIONS




Laboratory simulations (levees)

Sand material, simulating different water levels in the canal and various rainfalls



3D effects — Different periods

Comparison of 3D effects for times of
different water level in the river

pm&d_fp‘l
IS

1 - ——— -'. I--- A ¥ | ] t | +
003 006 009 012 015 018 021 024 027 0.3

a(m)




Laboratory simulations (levees)

Soil from the site, simulating different seasons, simulating voids



Measured pseudosections
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Laboratory experiments (shallow landslides)

Wenner Array,a=3cm | &



Laboratory experiments (shallow landslides)
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Laboratory simulations (shallow landslides)
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INTEGRATED SURVEYS
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Conclusions

O Site-specific and cost-effective prototypes for permanent ERT monitoring
projects can be developed and installed in critical areas of hydrogeological risks.
[ Challenges to reliably use ERT data for real-time monitoring of structures:

v Development of site-specific data processing algorithms
(buried electrodes, 3D effects, temperature)

v Calibration of petrophysical relations based on the
construction material of any specific site

v’ Calculation of water content maps from
corrected ERT data

v Defining threshold values of instability

EARLY WARNING ALARM )))))
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