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SOURCE: Spence R., Zuccaro G., Petrazzuoli S., Baxter P.J., (2004b). The resistance of buildings to pyroclastic flows: theoretical and experimental studies in relation to Vesuvius.
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SOURCE: Baxter P.J., Boyle R., Cole, Neri A., Spence R., Zuccaro G., (2005). The impacts of pyroclastic surges on buildings at the eruption of the Soufriére Hills volcano, Montserrat
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SOURCE: Civil Protection Department
«Scenari Eruttivi e Livelli di Allerta per il Vesuvion (2010)

Marcianise Maddaloni Tervinara.

Pietrastornina

300 kg/mq

+ the formation of a sustained eruptive column 18 km high and
with a total erupted mass of 5.0 e'! kg;

+ the fall of volcanic bombs and blocks in the immediate vicinity
of the crater and smaller particles (ash and lapilli) even several
tens of kilometers away;

. the formation of pyroclastic flows that would flow along the
slopes of the volcano for several kilometers.

SOURCE: Civil Protection Department
«Scenairi Eruttivi e Livelli di Allerta per Campi Flegrein (2012)

300 kg/mq

+ the formation of a sustained eruptive column 12 km high

and with a total erupted mass of 1,2 e'l kg;

. the fall of volcanic bombs and blocks in the immediate

vicinity of the crater and smaller particles (ash and lapilli)
even several tens of kilometers away;

. the formation of pyroclastic flows that would flow along

the slopes of the volcano for several kilometers.
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TYPOLOGICAL AND STRUCTURAL IDENTIFICATION OF ELEMENTS EXPOSED TO RISK
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Aluminium Thermal Break Wood
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1. Solid Mechanics

V:oco+b=0 :5: 2
] H |
Materials %ﬁi 1

Aluminium . Wood and Glass

n 053, -
€ = E+ K<£> o= C:¢gy G

5\ . =
Applied load . I
F Y COMSOL |
o) n = FA — FA — 0.67]

F =5[kN/m] * {(t) ———  f(t) = range (0,0.01,1)

0.55 H N
Stop Condition (glass) - B
compl.StressMax > 40[MPa] - — =
40[MPa] = glass breaking tension ”l\/ BTSN TS S TS TR
1. ACTIONS AND EFFECTS ON THE CONSTRUCTION OF 2. VOLCANIC RISK IN THE NEAPOLITAN AREA 3. EXPOSURE ASSESMENT 4. VULNERABILITY ASSESSMENT 5.  MITIGATION STRATEGY

THE DIFFERENT VOLCANIC PHENOMENOLOGIES



REC.... MECHANICAL ASSESSMENT 10/20

GLASS BREAKING PRESSURES

Frame Glass
SODA LIME GLASS
o Large Typical Small
Aluminium
4mm smm 6mm 4mm smm 6mm 4mm smm | 6mm
0,6 kPa 1 kPa 1,3 kPa 2 kPa 3 kPa 4,3 kPa 5,3 kPa 8 kPa | 10 kPa
Frame Glass
SODA LIME GLASS
Wood Large Typical Small
4mm smm 6mm 4mm 5mm 6mm 4Amm [ 5Smm 6mm
2 kPa 2,3 kPa 3,3 kPa 4,6 kPa 6,6 kPa 9,6 kPa 8,6 kPa | 14,6 kPa | 22,6 kPa
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2. Thermal Stress
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Time=240 s Surface: Temperature (degC)
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Reached temperature by glass
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FLUID DYNAMICS ASSESSMENT
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1. Turbolent Flow (k-g) 2. Nonisothermal Flow
.V =V.-[-pl+K]+F (41 Tw = T
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Time=240 s Surface: von Mises stress, Gauss point evaluation (MPa)
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CONCLUSIONS AND PERSPECTIVES

 Analysis of ash fall roofs,

 Analysis of construction details of a new model of shutter,

* Cost-benefit analysis,

3D fluid dynamics analyses.

z

Y\L'x

-1

ity field.(spatial frame)-3
( P L

N

60

50

40

30

20

10

EXPOSURE ASSESSMENT OF THE RED
AND YELLOW AREAS OF THE
PHLEGRAEAN AND VESUVIUS FIELDS

1. ACTIONS AND EFFECTS ON THE 3.
CONSTRUCTION OF THE DIFFERENT NS N
VOLCANIC PHENOMENOLOGIES

4.

VULNERABILITY ASSESSMENT

5.

MITIGATION STRATEGY

6. INTERNATIONALISATION

OF STRATEGIES



TH A
INTERNATIONAL WORKSHOP ON RELIABLE ENGINEERING COMPUTING U NIVERSITA DEG LI STU DI
Risk and Uncertainty in Engineering Computations i

pI NaroLt Feperico II

Virtual Conference: May 17-20, 2021

RECEOEI —_— e —

CENTRO STUDI

THANK YOU FOR YOUR KIND ATTENTION PLINLVS

Contact: mauro.iacuaniello@unina.it

© Stromboli online - J. Alean - R. Carniel - M. Fulle



