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Database Contents

Tvoe Total
P Number Preparatlon

Under Review Reviewed
(No Reviews)  (One Review) | (Two Reviews)

CPT Soundings 27 81

Boreholes 910 220 44 61 585
Surface Wave 39 13 . 0 19
Measurements

Invasive Vs Profiles 139 0 14 1 124
LR EiRETen 695 131 32 51 481
Observations

Non-Liquefaction 494 89 53 73 308

Observations
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Database Contents

I
Number
7

:

o
7

Current Database size: 1.56 GB




Year [Event M | Yes | No |CPT | SPT | Vs Year [Event M Yes No CPT | SPT | Vs
1944 [Tohnankai 8.2 3 0 0 3 0 1994 [Toho-oki - Hokkaido (Kuril Islands) 8.3 2 1 0 5 3
1948 [Fukui 6.84| 2 1 0 3 0 1994 |Northridge-01 6.69 | 11 0 63 31 5
1964 |Niigata 76| 17 5 5 38 0 1995 [Kobe, Japan 6.9 51 37 36 73 3
1968 |Inangahua, New Zealand 71 0 1 1 0 0 1999 |Hokkaido 6.2 0 1 0 1 1
1968 [Tokachi-oki - off the east coast of Honshu 8.2 6 4 0 16 1 1999 |[Kocaeli, Turkey 7.51 17 2 70 41 22
1971 [San Fernando 6.61| 13 0 12 6 0 1999 |Chi-Chi, Taiwan 762 | 58 175 53 53 22
1975 |Haicheng (Liaoning), China 7 5 2 9 5 7 2000 [Tottori, Japan 6.61 1 0 0 1 1
1976 [Tangshan 76| 12 7 21 19 | 15 2002 |Au Sable Forks NY 4.99 1 1 0 18 0
1976 |Guatemala 7.5 1 4 0 4 0 2003 [Tokachi 8.3 3 1 3 8 6
1977 |San Juan (Caucete), Argentina 74| 16 4 0 6 0 2007 |Chuetsu-oki 6.8 1 0 0 1 1
1978 |Miyagiken-Oki 2 77| 22 10 0 27 | 0 2010 [El Mayor-Cucapah 7.2 6 2 29 7 5
1978 |Miyagiken-OKki 1 6.5 1 16 0 27 | 0 2010 |Darfield, New Zealand 7 46 16 184 27 1
1979 |Imperial Valley-06 6.53| 8 4 30 | 22 7 2010 |Maule, Chile 8.8 11 1 9 10 4
1980 |Victoria, Mexico 6.33| 4 1 13 5 0 2011 [Tohoku-oki 9.1 23 19 22 36 32
1980 [Mid-Chiba, Japan 6 0 1 1 1 0 2011 |Lyttleton Earthquake, New Zealand 59 12 10 159 28 0
1981 |Westmorland 5.9 3 2 44 16 3 2011 |Lyttleton Foreshock, New Zealand 5.8 1 0 11 2 0
1983 Nihonkai-Chubu Aftershock 68| 1 0 0 1 0 2011 |Christchurch SE Earthquake 0613, New Zealand | 6 14 14 185 36 0
1983 Er:snhkj"ChUbu - near the west coast of 771 33 | 14 3 | 38 | 3 2011 |Christchurch SE Foreshock 0613, New Zealand | 5.2 3 5 49 6 0

— - 2011 |Christchurch 20110416, New Zealand 5 6 2 29 0 0
1987 Supersition Hills-02 654) 1 | 7 |48 | 23 |7 2011 [Christchurch, New Zealand 62 | 55 | 14 | 251 | 45 | 1
1987 [New Zealand-02 (Edgecumbe) 6.6 | 20 7 53 5 0 2012 [Emilia, Italy 58 1 0 1 0 0
1987 |Superstition Hills-01 6.22| 0 3 28 8 3 5013 10bihi ; - ;

. ihiro — Hokkaido 6.9 0 1 0 1 1
ggg t‘:;; PFr’IsitI?ppines 67-973 135; 566 2(1)4 i 1059 403 2021 |Near East Coast of Honsu 6 | 0 | 12 | 10 | 7 | 5
1993 |Kushiro-oki - Hokkaido 76| 6 2 0 7 3 TOTAL 47 | 689 | 471 |1646| 841|205

Yes = A latitude/longitude coordinate where surficial evidence of liquefaction was observed (e.g., sand boil, lateral spread, settlement, structural damage, etc.)
No = A latitude/longitude coordinate where no surficial evidence of liquefaction was observed
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Tools and Resources

* Graphical User Interface (GUI) https://nextgenerationliquefaction.org/

* Connect to the NGL database through Jupyter Notebooks on DesignSafe
https://www.designsafe-ci.org/

 Schema website https://nextgenerationliquefaction.org/schema/index.html

* NGL Tools Documentation
* Use case documentation on DesignSafe (https://www.designsafe-ci.org/rw/use-cases/)
* https://ngl-tools.readthedocs.io/en/latest/

* NGL YouTube Channel
* Webinars on case histories and related topics

* October DesignSafe Workshop: creating Jupyter Notebooks
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https://nextgenerationliquefaction.org/
https://www.designsafe-ci.org/
https://nextgenerationliquefaction.org/schema/index.html
https://www.designsafe-ci.org/rw/use-cases/
https://ngl-tools.readthedocs.io/en/latest/
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https://www.nextgenerationliquefaction.org/

Latitude 378241
Longitude -122.31439
Surface Evidence / Settlement /
Structural Damage
Mote: Figure 7: settlement on the east side of the administrative
building at the SFOEE toll plaza (Kayen et al. 1998). Location
approximated using description and satellite imagery from the
year 1953

Observations:

-
|-

FOBB-4

Type CPT

Latitude {deg) 37.82379

Longitude (deg) -122.314986

Mote: Digitized from Figure 6.11 in Kayen (1993). Sleeve friction approximated
from (Penstration Resistance) x(Friction Ratio / 100%). Location estimated from
Figure 5 of Mitchell et al. (1992).

Reviewed? o

SFOBB-1 - SPT

Type Borehole
Latitude (deg) 3782481
Longitude (deg) -122.305862

Note: Test information from Mitchell et al. {(1994). Location estimated from Figure formation

5 of Mitchell et al. {1992).
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Connecting to the NGL Database through
DesignSafe

NGL View Data * Interact With Data ™
NEXT

GEMERATION
LIGEREFACTION

Schema
Sites ~

DESIGNSAFE VAVV New DesignSafe User e

Field Performance =
Existing DesignSafe User

Workspace  Learning Center ~ NHERI Faciliies =~ NHERI Community News  Help Field |n‘H'E5tig.ﬁ_t1.ﬂn il

NGL Tools Documentation
Earthquake ~

TOOLS & APPLICATIONS - |

@ Leamn About Tools & Applications.

SimCenter Tools Hazard Apps |

Hurricane Data Analysi:  NEXT-GENERATION SCEC BBP Ground- SWhbatch TPU W

I I LIQUEFACTION MotkS:ﬂcll S

My Data

Select an application from the tray above.
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: J u P}J"—'E r Logout Control Panel

Files Funning Clusters

Select items to perform actions on them. Upload || New w || &
(Jo -~ W&/ CommunityData / NGL Name <  LastModified = File size

. seconds ago

(0 & CPT_viewer.ipynb 2 months ago 91.1 kB
(0 & ExampleQueries.ipynb 2 months ago 533 kB
(0 & SPT_Vieweripynb 17 hours ago 271kB
(0 & SPT Viewer old.ipynb a month ago 17.3 kB
(0 & VS _Invasive vieweripynb 17 hours ago 71.4 kB
(0 & VS Invasive viewer old.ipynb 2 years ago 96.9 kB
(0 & VS non_Invasive vieweripynb 2 years ago 109 KB
O O footer.png 2 years ago 61.7 kB
O O MGLlogo-italic png 2 years ago 208 kB
O [@ README.html 2 months ago 90 B
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NGL Schema

* https://nextgenerationliguefaction.org/schema/index.html

View Data ™ Interact With Data ~

GENERATION
LIQLAEFACTRON

Schema
Sites ~

New DesignSafe User
Hesan

Field Performance ~
Existing DesignSafe User

Field Investigation NGL Tools Documentation

Earthgquake ~

Type event name


https://nextgenerationliquefaction.org/schema/index.html

sj brande_n gl_db Database Tables Columns Constraints Relationships Orphan Tables Anomalies Routines

SchemaSpy Analysis of sjbrande_ngl_db

Generated on Sun Jul 11 17:23 CEST 2021

XML Representation

Insertion Order Deletion Order BORH
662 rOWS

TABLES VIEWS

77 0
@ @ B Description &

General information for boreholes

Database Properties

Database Type: MySQL - 5.6.41-84.1 Columns &

Related columns ~ Constraint Comments ‘

Tables
All Tables  Views | Comments Column Type Size Nulls Auto Default Children Parents Comments
BORH_ID INT UNSIGNED 10 W null Unique ID (primary key) for entries in the BORH table
Table [ View 1 Children Parents Co TEST_ID INT UNSIGNED 10 v null TEST
BORH 0 1 BORH_TYPE VARCHAR 50 \u" null Type of boring (e.g., Rotary wash, Hand auger)
BORH_RIG VARCHAR 50 V null Boring rig information
BORH_DIA FLOAT 12 ) null Baorehole diameter in m
BORH_CREW VARCHAR 100 V null Name of logger / organization
BORH_MECH VARCHAR 100 \u" null Hammer drop system (e.g., Rope-cathead Trip, Semi-automatic, Automatic)
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NGL Tools Documentation

# ngl_tools

Interact With Data

Schema

Sites ~ New DesignSafe User

Field Performance ~
Existing Design5Safe User

Fieicipvestigatign NGL Tools Documentation viewer

Earthquake ~

Type event name

[Book a Demo] Get control of your code
to ship fast, reduce risk, & reclaim your
nights & weekends.
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# »ngl_tools documentation ©) Edit on GitHub

ngl_tools documentation

ngl_tools is a collection of Jupyter notebooks developed to interact with the NGL database in
DesignSafe. The Next Generation Liquefaction (NGL) Project is advancing the state of the art in
liquefaction research and working toward providing end users with a consensus approach to assess
liquefaction potential within a probabilistic and risk-informed framework. Specifically, NGL's goal is
to first collect and organize liquefaction information in a common and comprehensive database to
provide all researchers with a substantially larger, more consistent, and more reliable source of
liquefaction data than existed previously. Based on this database, we will create probabilistic
models that provide hazard- and risk-consistent bases for assessing liquefaction susceptibility, the
potential for liquefaction to be triggered in susceptible soils, and the likely consequences. NGL is
committed to an open and objective evaluation and integration of data, models and methods, as
recommended in a 2016 National Academies report. The evaluation and integration of the data into
new models and methods will be clear and transparent. Following these principles will ensure that
the resulting liqguefaction susceptibility, triggering, and consequence models are reliable, robust and
vetted by the scientific community, providing a solid foundation for designing, constructing and
overseeing critical infrastructure projects.

The NGL database is populated through a web GUI at www.nextgenerationliquefaction.org/. The
web interface provides limited capabilities for users to interact with data. Users are able to view
and download data, but they cannot use the GUI to develop an end-to-end workflow to make
scientific inferences and draw conclusions from the data. To facilitate end-to-end workflows, the
NGL database is replicated daily to DesignSafe, where users can interact with it using Jupyter
notebooks.
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https://www.youtube.com/channel/UCtcbOIVb3soaJ5X60vdgKkw

Jupyter Notebooks

* Jupyter notebooks allow us to do more
* Import sophisticated analysis packages

* Directly query the NGL database
* Incorporate other publicly available information (e.g., spatial data)

* Example: visualizing individual case histories
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Conclusions

* The NGL Database is populated with data to support your research
* Connecting to the database is facilitated through the GUI and Jupyter notebooks in DesignSafe

* Getting involved with NGL:
* Have a case history to share? Contact us!

* Want to use the database? The database itself and links to resources are available:
https://nextgenerationliquefaction.org

* Want to support the NGL project? Contact us!

NGL 23
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about:blank

Questions

Contact Information

NGL Admin admin@nextgenerationliquefaction.org

Scott Brandenberg sjbrandenberg@g.ucla.edu

Paolo Zimmaro paolo.zimmaro@unical.it

Kristin Ulmer kulmer@swri.org

References

Brandenberg, S. J., Zimmaro, P., Stewart, J. P., Kwak, D. Y., Franke, K. W., Moss, R. E., Cetin, K.O., Can, Gigac, M., Stamatakos, J., Weaver, T., & Kramer,
S. L. (2020). Next-generation liquefaction database. Earthquake Spectra, 36(2), 939-959.

Next Generation Liquefaction (NGL) database. https://nextgenerationliquefaction.org (DOI: 10.21222/C2J040)

Rathje, E., Dawson, C. Padgett, J.E., Pinelli, J.-P., Stanzione, D., Adair, A., Arduino, P., Brandenberg, S.J., Cockerill, T., Dey, C., Esteva, M., Haan, Jr.,, F.L,,
Hanlon, M., Kareem, A., Lowes, L., Mock, S., and Mosqueda, G. 2017. “DesignSafe: A New Cyberinfrastructure for Natural Hazards Engineering,” ASCE
Natural Hazards Review, doi:10.1061/(ASCE)NH.1527-6996.0000246. https://www.designsafe-ci.org/

NGL

NEXT
GENERATION
LIQUEFACTION



mailto:admin@nextgenerationliquefaction.org
mailto:sjbrandenberg@g.ucla.edu
mailto:paolo.zimmaro@unical.it
mailto:kulmer@swri.org
https://nextgenerationliquefaction.org/
https://www.designsafe-ci.org/

	Next Generation Liquefaction Database and Cloud Computing
	Outline
	Database Contents
	Database Contents
	Slide Number 5
	Slide Number 6
	Database Contents
	Database Contents
	Slide Number 9
	Database Access
	Tools and Resources
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Connecting to the NGL Database through DesignSafe
	Slide Number 16
	NGL Schema
	Slide Number 18
	NGL Tools Documentation
	Slide Number 20
	Jupyter Notebooks
	Slide Number 22
	Conclusions
	Questions

