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Perché cadono gli alberi?
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Cosa fanno i software (1/2)
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Cosa fanno i software (2/2)
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Analogia con fondazioni superficiali e DOMINIO di rottura
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Cosa ci dice il laboratorio?

17

Galli A., Marrazzo G. (2026) “Geotechnical aspects in tree stability assessment: a state of 

the art review, with perspective insights”, Rivista Italiana di Geotecnica, 1/2026, 54-76
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3 4 5 61 2

Prova # [kg]

1 0

2 1.9

3 3.8 (modello)

4 6.9

5 9.8

6 12.8



19

Cosa ci dice il laboratorio?

carico 

applicato

fuori 

piombo

Wessolly (1998) � 

.

/
tan

.!!

2/,34

�

�5
�

.

6

�

�5

6

�
.

.!

�

�5

Galli et al. (2024)
7

789

 : · tan

;

6

<

<5

./=



20

Interpretazione
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Marrazzo G., Galli A. (2026) “Investigation of M-V interaction domain for small-scale simplified root system architectures”, 11th International Conference on Physical 

Modelling in Geotechnics. Zurich, 8-12 June 2026.

Galli A., Marrazzo G. (2026) “Identification of the M-V toppling failure condition of simplified root plates in view of tree stability assessment”, IX Convegno Nazionale 

dei Ricercatori di Ingegneria Geotecnica. L’Aquila, 1-3 luglio 2026.
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Esempio: gestione e manutenzione del verde

innalzamento del baricentro

abbassamento del baricentro

potatura con 

innalzamento 

del baricentro

potatura con 

abbassamento 

del baricentro

Marrazzo G., Galli A. (2026) “Investigation of M-V interaction domain for small-scale simplified root system architectures”, 11th International Conference on Physical 

Modelling in Geotechnics. Zurich, 8-12 June 2026.

Galli A., Marrazzo G. (2026) “Identification of the M-V toppling failure condition of simplified root plates in view of tree stability assessment”, IX Convegno Nazionale 

dei Ricercatori di Ingegneria Geotecnica. L’Aquila, 1-3 luglio 2026.
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Stimare il peso dell’albero:
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Kellner, J.R., Armston, J., Birrer, M. et al. New Opportunities for 

Forest Remote Sensing Through Ultra-High-Density Drone Lidar. 

Surv Geophys 40, 959–977 (2019). 

https://doi.org/10.1007/s10712-019-09529-9

Stimare il peso dell’albero:
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Stimare il peso dell’albero:
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Stimare il peso da prove dinamiche: oscillazioni smorzate
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Stimare il peso da prove dinamiche: oscillazioni smorzate



Il campo prova al Polo Territoriale di Lecco

(estimated) tree weight: � 
 640$? 

(estimated) baricenter height: ℎ� 
 7.3&

climbing 

carabiner

(8kN)

Galli A., Marrazzo G., Scaccabarozzi D. (2026) “IStatic and dynamic pulling tests on a real scale tree: mechanical characterization and simplified preliminary 

interpretation”, 3rd International Symposium RootS25. Bari, 6-7 November 2025.
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rotational stiffness

B [kNm/°]

testing 

session 1

testing 

session 2

Virgin load 53 61.2

Unload-reload 59 74.5

�11.3% �21.7%

�15.4%

�26.3%

time to release [s]

time to release [s]

stress 

release

stress 

release

Il campo prova al Polo Territoriale di Lecco
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testing session 1 1 d.o.f. rotational oscillator
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Il campo prova al Polo Territoriale di Lecco:

“Pluck test”
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tree testing sessions 21

Il campo prova al Polo Territoriale di Lecco



31

Monitoraggio: l’importanza della comprensione

weather

station

PL-T001PL-T002

2 &2 &



32

Monitoraggio: l’importanza della comprensione
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In conclusione:

integrazione dei dati                               sviluppo modelli di calcolo
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