Congresso Nazionale Parma 2019 6 \

Il tempo del pianeta Terra e il tempo dell'uomo:
le geoscienze tra passato e futuro

v

SIMP Societa Italiana di Mineralogia e Petrologia \/
SGI Societa Geologica Italiana
SOGEI Societa Geochimica Italiana DI GEIOSI;IiISTIléTAOENVA&II-%'XﬁIhELUGI A

Seismo-stratiqgraphic model of
the Po Plain (Italy)

Mascandola C.(), Massa M.(1), Barani S.(2),
o~ Albarello D.3), Lovati S.(1), Martelli L.*4),
/ Poggi V.©%), Morasca P.(1)

Vs (m/s) e,
<180 (1) |stituto Nazionale di Geofisica e Vulcanologia — Sezione di Milano, Milano, Italy.
(2) Dipartimento di Scienze della Terra, del’Ambiente e della Vita (DISTAV), Universita degli
180 - 360 ..
Studi di Genova, Genova, Italy.
360 - 600 () Dipartimento di Scienze Fisiche, della Terra e del’Ambiente (DSFTA), Universita degli Studi di
‘ Siena, Siena, Italy.
600 - 800 (4)Regione Emilia-Romagna, Servizio Geologico, Sismico e dei Suoli, Bologna, Italy.

(®)|stituto Nazionale di Oceanografica e Geofisica Sperimentale (OGS), Udine, Italy.

I > 800

Parma, September 18, 2019 Congresso SIMP-SGI-SOGEI claudia.mascandola@ingv.it



Outline

Outline

1. Study area & general stratigraphy
2. Mapping the seismic bedrock depth
3. Shear-wave velocity model
4. Soil amplification model

5. Influence on seismic hazard

Parma, September 18, 2019 Congresso SIMP-SGI-SOGEI claudia.mascandola@ingv.it



1. Study area & general stratigraphy
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2. Mapping the seismic bedrock depth

Two Main Features:

What is ‘Seismic Bedrock’?

Seismic bedrock depth
Shear wave velocity model

Some Definitions of ‘Bedrock’

Geological Bedrock: defined in correspondence of rock formations underneath soil
deposits

Engineering Bedrock: defined in correspondence of Vs > 800 m/s (soil category A, NTC
2018, EC8)

Seismic Bedrock: defined in correspondence of a marked seismic impedance contrast
at the base of the soil thickness responsible for seismic amplifications at the surface

In the Po Plain, it corresponds to a marked increase of Vs that approaches, or exceeds,
800 m/s (Mascandola et al., 2019)
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Santiago del Cile; Pilz et al (2010)
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2. Mapping the seismic bedrock depth

How to map it?

PROBLEM: the common
geophysical prospecting
techniques (MASW, sismic
refraction, ecc.) do not allow to
reach the seismic bedrock depth in
the Po Plain

Max depth of investigation:
30-50 m

SOLUTION: ambient-vibrations
allow to reach great depth at low
cost

Depth of investigation:
hundreds meters
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Data used for Vs profiles
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Ambient-Vibration dataset

H/V functions

* 57 24h-long measures from seismic network sites (1);

* 14 1h-long provided by DPC (2);

* 59 1h-long measures from new data acquired (3);
* 66 pre-analyzed data supplied by Regione Emilia-

Romagna and Tarabusi and Caputo (2017) (4).

Total H/V functions: 196

Vs profiles

e 21 from Ambient-Vibration Array (1);
e 14 from Regione Emilia-Romagna (2);
e 74 from H/V inversion (3);

* 3 from Borehole test (CH, DH) (4).

Total Vs profiles: 112
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2. Mapping the seismic bedrock depth

H/V Macroareas

Macroareas based on H/V similarities:

- Shape of H/V curves
- H/V peaks

PROBLEM
Identification of the resonance frequency

corresponding to the Seismic Bedrock
depth

These macroareas are a simplification.

For example, moving from Macroarea 3 to Macroarea
2, there are several H/V peaks that are due to the
complex underlying geological structure (anticlines).

Moving from Macroarea 4 to Macroarea 2, the
specific 0.8 to 1.5 Hz peak of Macroarea 4 partially
merges with the peak around 0.7 Hz of Macroarea 2.
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2. Mapping the seismic bedrock depth

Example for f-h selection
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2. Mapping the seismic bedrock depth

Regression Model
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2. Mapping the seismic bedrock depth

Resonance frequency map of
Seismic Bedrock

Map of Seismic Bedrock depth
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2. Mapping the seismic bedrock depth

Stratigraphic correlations
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3. Shear-wave velocity model

Input:

- 511D Vs profiles from Ambient-Vibration Array measurements
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- Map of the Seismic Bedrock depth
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4. Soil amplification model
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Vs profiles: 0.1° x 0.1° grid, extracted from the regional Vs model

Vs bedrock: 800 m/s; Unit Weight: Mayne (2001); Dy: 5% soil, 1% rock
G/G,,,, and Damping curves: EPRI 1993 (soil), Schnabel et al. 1972 (rock)

Input Motion: 10 accelerograms for each zone with homogeneous seismic hazard;

Code: Shake91; Analysis: Equivalent-Linear Method
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4. Influence on seismic hazard
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