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NHERI SimCenter Vision

òTransforming the nationõs ability to 

understand and mitigate adverse 

effects of natural hazards on the 

built environment through 

computational simulation ó

Grounded in the present

Five year focus

Ten year vision
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SimCenter Mission

Pivot to a comprehensive, open source, cloud -based, HPC 

framework or simulation òecosystemó that:

V is modern, extensible, scalable, secure and robust,

V harnesses machine learning, artificial intelligence, expert 

systems, self-assembling knowledge bases to help model, 

validate and build trust in numerical simulations, 

V quantifies the sensitivity of performance to various 

uncertainties, 

V is performance oriented and data -driven, and

V characterizes performance appropriately for different 

stakeholders. 
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SimCenter Broader Goals
ÅTreats all natural hazards equally. 

ÅConsiders models at all scales.

ÅRemembers cities are not just structures, includes 

infrastructure, lifeline networks and social 

services.

ÅIntegrates seamlessly with other NHERI 

components to ensure a functional and 

cohesive national infrastructure.

ÅSupports decision -making at all levels. 
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Capable Leadership Team

Sanjay Govindjee    Camille Crittenden   Frank McKenna      Matt Schoettler

UC Berkeley                      UC Berkeley             UC Berkeley                     UC Berkeley

Steve Mahin          Ahsan Kareem        Laura Lowes          Greg Deierlein
UC Berkeley                       Notre Dame  Washington                          Stanford
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Plus nearly 25 experts in engineering, urban planning, 
social science and computer and information science
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Tackling the òGrandó Challenges

posed by a Nation at Risk from 

Natural Hazards 
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Hurricanes

Tornadoes

Floods

Tsunami

Earthquake  -
High
Earthquake -
Moderate
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Probabilistic 
Assessment of:

VCost of repair 
and loss of 
function

VDowntime

VCasualties

VEmbodied 
energy

Builds upon a solid performance -

based, risk informed methodology

EDP

HPC simulation
Performance Databases

Fragility 
Functions

Consequence 
Functions

Engineering Seismology

Hazard Analysis
and Mapping

Ground motion 
selection and scaling

Loss Assessment
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Our plan: 

Transitioning from PCs to the cloud
Current software is often good, but:
ÅRegular software updating needed
ÅUnable to scale to HPC,
ÅDifficult to interact with and move 

data from one app to another.

Å Move to cloud-based HPC environment
ÅtǊƻǾƛŘŜ ƛƴǘŜƎǊŀǘŜŘ άǇƭǳƎ ŀƴŘ Ǉƭŀȅέ 

capability to link multiple software 
apps together into workflows 8
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Application of Applications Framework 

9


