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31 comparata sistemi d
ria elettronica al servizia

ivi e Sistemi di monitoraggio trasporto (visite prototipi)
di smart roads

solari (visite)

heating (simulazioni multiphysics)

Sono previste attivita di laboratorio personalizzate in ciascuno dei
moduli sopra.

vioduli didattici grmmpah :M25; M115M; M_129; M190; M290_3;
290_8 e 290_9; 29

litoraggio e C}l)rospettlve della
ei sistemi di trasporto (visite



dalita di valutazione

con discussione elaborato.

=voto progetto g<=15)+voto
etto consta di 2 parti

ito del corso. 2) relazione a
a. Esso e corredato da approfondita analisi
jografica. L'esame orale include: la

ussione di un argomento trattato a lezione;
iscussione di una tecnologia (relazione a

- =B Agli studenti che abbiano acquisito
competenze eccellenti sia nel rapporto scritto
che all’orale puo essere attribuita la lode.
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a (elaborato)

. Discussione esperienze
>d elaborato



..Monitoraggio.. Significa...

Wearing course
Protective course

Concrele or steel bridge deck

Insulation {waterproofing)

Radziszewski et al, 2016
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https://www.researchgate.net/profile/Piotr_Radziszewski3
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Dispositivi e sistemi di monitoraggio
infrastrutturale per le smart roads



Smart

Smart environment

Smart utilities

transport infrastructure
electric Vertical axis | Green buildings Smart grid;
transport; wind Rooftop wind turbines; | Chemical
traffic control | turbines; Air pollution control; leakage
/ smart roads; | Waste Building-integrated detection;
fast lanes management | photovoltaics; Real-time
; Smart parking; updates
Smart Earthquake early (traffic);
lighting; detection; Potable water
Structural Landslide and avalanche | monitoring;
health; prevention Water leakage
detection;

Transport-related items

Sraricities= Smart transport + Smart infrastructure+ Smart environment+
Smart utilities+ Smart buildings+ Smart life

Smart
life

v

Tecnologie informative e infrastrutture
nei sistemi di trasporto-Parte B



]

In pratica?

AND
SIMPLE

Applicazioni, laboratori, visite, esperimenti
= Esperimenti e modellazioni con prototipi brevettuali NDT.

= Strumentazioni /sistemi per il monitoraggio: sperimentazioni
e modellazioni.

= Esperimenti (su solidi fessurati e non) con sollecitazioni
impulsive

Figure 3. Determination of elastic moduli and acoustic
responses of un-cracked, UC (a), and cracked, C (b), road
pavement, at distances dSR (Source: LWD; Receiver:
Microphone, M: yellow spot: modeling clay to fix M)
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SIMBlE

boratori, visite, esperimenti -

LEGEND: 1. The test chamber of the machine used during the in-lab tests. 2. The metallic housing that hold the slabs during the tests. 3. Rubber wheel. 4. One out
of the three slabs under investigation. 5. The microphone used to detect the acoustic signals during the tests. placed in the hole drilled in the slabs and held in place
by modelling clay. 6. One out of the two thermocouples set into a hole drilled in the slabs. and used to measure the temperature of the slabs during the tests.

Fig. 2. Experimental set up. comprised of Wheel Tracking Machine. microphone. and dense graded friction course slab.



In pratica?

AND
SIMPLE

Applicazioni, laboratori, visite, esperimenti

= Analisi del segnale e derivazione informazione
SHS0 -AR#1

ARSs in the Time domain
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ollegato in serie), 1= Harvester, 2= Servomotore; 3= Piattaforma elettronica
Alimentazione servomotore(USB); 5 = Oscilloscopio; 6= Sondino con pinza

e Arduino installato in 4
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Remote Processi

Sensors Traffic signal preemption?

Road surface and weather informati

Remote Processing Unit

integrated circuit sensor .
lectric transducer.
3) a RF reader.
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http://www.vaisala.com/en/roads/products/roadweathersensors/Pages/DST111.aspx
http://www.stradeanas.it/

