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SPEED - SPectral Elements in Elastodynamics with Discontinuous Galerkin

SPEED is an open-source code designed with the aim of simulating large-scale seismic events in three-dimensional complex media: from far-field to near-
field including soil-structure interaction effects.

SPEED combines the flexibility of discontinuous Galerkin methods to connect together, through a domain decomposition paradigm, Spectral Element
blocks where high-order polynomials are used. SPEED heavily exploits parallelism in the framework of explicit time integration and features optimal
scalability properties making use of the open-source libraries METIS and MPI for mesh partitioning and message passing.

SPEED is jointly developed at Politecnico di Milano by The Laboratory for Modeling and Scientific Computing MOX of the Department of Mathematics and
by the Department of Civil and Environmental Engineering

Antonietti et al. (2012), Mazzieri et al. (2013)
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Workflow for the generation of broadband earthquake
ground motions from 3D PBS by SPEED
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Case studies of PBS by SPEED
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Open-source (available soon v2.3):
BB-SPEEDset: A Validated Dataset of Broadband Near- http://speed.mox.polimi.it/bb-speedset/
Source Earthquake Ground Motions from 3D Physics-Based . Flatfile
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BB-SPEEDset: consistency checks with
recorded near-source dataset (NESS2 @INGV)

Cumulative distributions of horizontal (FN) PGA, PGV,
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BB-SPEEDset: consistency checks with
Identification of pulse-like waveforms and of corresponding pulse
period Tp according to Shahi and Baker (2014)
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BB-SPEEDset: consistency checks with
recorded near-source dataset (NESS2 @INGV)

Between- and within-event residuals of BB-SPEEDset and NESS2 with respect to the ITA18
GMM (Lanzano et al. 2019, adjusted by near-source effects)
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BB-SPEEDset: consistency checks with
Period-to-Period (P2P) correlations
residuals with respect to Lanzano et al. (ITA18corr) GMM
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Software tool for ground motion selection
enhanced by PBS
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Software tool for ground motion selection
enhanced by simulated datasets
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Fragility curves from recorded and simulated
ground-motion sets
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Concluding remarks
0 Building confidence in utilization of datasets of regional-scale PBS for
earthquake engineering applications requires extensive validations of simulated
ground motions, in a broad frequency range.
0 Validation should involve checks on both ground-motion IMs and EDPs, from
both historical and datasets of scenario earthquakes in a sufficiently wide (M,R)
range.
0 Availability and dissemination of simulated ground motion datasets, such as
BB-SPEEDset, preferably embedded in ground-motion selection tools, is a key
step for this purpose.
0 Efforts are still needed towards the definition of common acceptance criteria
and standards for the validation checks on simulated ground motions.
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Thank you!
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