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DesignSafe in Experimental Workflow

• Collaborative workspace for project team from planning to 

publication

• Specimen Preparation

• Share design, construction, and instrumentation documents 

• During Experiments

• Rapid Visualization and cloud sharing of data and analysis tools

• Post - Experiments

• Analyze Data on the cloud using HPC

• Curate and Publish Data with data viewers for easier accessibility

• Published data with DOI for citation tracking

Streamline and 

enhance these 

steps with 

Jupyter 

Notebooks 

accessing data 

on the cloud



UCS

Test Preparation

Specimen 
Description
Drawings

Instrumentation 
List

Operations 
Shake Table 

Controller, DAQ, 
Hybrid Control 

System

Test Execution

Loading Protocol
(Earthquake 

records)

Data from Shake 
Table Controller

(binary)

Data from DAQ

Convert DAQ Files
(ENG Units, ASCII, …)

Post-test Analysis

Data Viewing and 
Processing of 

Derived Data -
Matlab/Jupyter

Publication of Data

Photo
Video recorder

Calibration Files
from shake table 

controller and DAQ

User DAQ
(Optional)

UCSD Shake Table

Data Workflow – Shake Table

Experimental 
Setup

LHPOST6
Specimen

Store all files 

on DataDepot

View and Process 

on Cloud using 

Workspace



Workspace Tools & Applications
• Cloud-based tools with access to HPC
• Jupyter Notebooks using DataDepot



NHERI@UCSD Jupyter Notebook Template

• Developed template notebooks to read, visualize 

and process data from experiments on LHPOST6

• Jupyter Notebooks in DesignSafe can be used to 

• View data following experiments

• Document experiments with interactive plots

• Share and view/analyze data on cloud with 

collaborators

• Publish notebook with data for accessible visualization 

tools

• Similar notebooks can be used for all steps

• Published data will be more easily accessible



Jupyter Notebook for LHPOST

• Three Use Case Notebooks

1. Shake Table Performance using published data 

form LHPOST

2. Structural Response and System Identification 

using published data from NEES

3. Experiment conducted on LHPOST6 (pending 

publication of data)

• Code Provided with Step-by-Step Instructions for 

Use and Adaptation



Published Experiment on LHPOST

• Data used for development



• Hybrid Simulation Commissioning Tests using LHPOST

• Collaborative development effort with NHERI SimCenter

• Data workflow and curation with NHERI DesignSafe
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Published Experiment on LHPOST
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Jupyter Notebook Example



Jupyter Notebook Example      
Use Case 1:  Shake Table Response

• View any channel or processed data

• Time history, response spectra, frequency content

• View shake table signal performance



Jupyter Notebook Example

Use Case 2: System ID

• NEES Project

• Plot structural response

• Floor accelerations and displacements

• Analyze data including system identification

• Approximate system modal properties (period, mode 

shapes, damping ratio)

• Toggle through progressive tests to see how nonlinear 

deformation changes system properties (Masroor and Mosqueda 2013)



Jupyter Notebook Example

Use Case 2: System ID



Jupyter Notebook Example

Use Case 3: Test on LHPOST6

• Shared-use Modular Test Bed Building MTB2

Nheri@UC San Diego



Jupyter Notebook Use Case 3 

Test on LHPOST6

• Application of System ID with LHPOST6 with 

building subjected to 3D shaking

• View structural response

• Floor accelerations and displacements

• Data analysis including system identification

• Approximate system modal properties (period, mode 

shapes, damping ratio)

• Comparison for damage assessment or different 

configurations

•



Jupyter Notebook Use Case 3 

Test on LHPOST6



Jupyter Notebook Use Case Examples

• More information and links available at 

• DesignSafe->Worksspace->Use Case Products



Jupyter Notebook Use Case Examples

• Available resources accessing published data

CASE 3 under development – publishing of data



In short…. Jupyter Notebooks can make data readily accessible

Text files

Interact with and plot data… 

Computation libraries to analyze data



• Publish Use Case 3 on MTB2 with data set

• Applications for cross test analysis
• Examine and compare two different tests

• Track changes in dynamic properties

• New Notebooks for Application of AI algorithms
• Step-by-step process of regression analysis using 

multiple machine learning algorithms using shake table 
data

Future Work



DesignSafe: We are here for you!

• Interact with us and the community using 

the DesignSafe Slack team

• Attend Curation Office Hours

• Cite data using DOIs in your reference list

• Cite DesignSafe marker paper if you use 

DesignSafe in your research

Please share your feedback, ideas, experiences!

Ellen Rathje e.rathje@mail.utexas.edu

Gilberto Mosqueda gmosqueda@ucsd.edu

Available to the Global Natural Hazards 

Research Community

mailto:e.rathje@mail.utexas.edu
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