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What Is NEES?

14 engineering laboratories

®  Shake Tables
= University at Buffalo
= UC San Diego
= UN, Reno
Tsunami Wave Basin
= OSU

Geotechnical Centrifuges
= RPI
= UC Davis

"  Field Experiments

®  UC Los Angeles
= UC Santa Barbara
= UT at Austin

= Large Scale Laboratories
= Cornell University
= Lehigh University
=  UC Berkeley
= UIUC
UM, Twin City

“ NEES
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Northridge Earthquake, CA, January 17, 1994

by Robert A. Eplett
http:/fen.wikipedia.org/wiki/File:FEMA - 1807 -
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Earthquake Simulation Equipment
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NEEScomm Data Goals

Aligned with NSF Data Management Plan (DMP)
requirements™

 All research data and documentation will be
archived

* Archived data will be of high quality

* Archived data will be accessible and shareable
* Archived data will be re-usable

* Archived data will be preserved

NEEScomm Data Sharing and Archiving Policies, https://nees.org/resources/2811

*http://www.nsf.gov/pubs/policydocs/pappguide/nsf11001/gpg 2.jsp#dmp

——.—M



https://nees.org/resources/2811
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What kind of data?

* Diverse
— shared facilities, not always practices

— research domain
* structural engineering
* geotechnical engineering
* geophysical research
* material engineering
* tsunamiresearch

e type of data
— experimental
— observational
— computational
* increasingly complex
— number of sensors
— interdisciplinarity
— experimenting with computational modeling
— new types of sensors




NEEShub -

www.nees.org/warehouse

.‘ NEEShub
a platform for research, collaboration and education

The George E. Brown, Jr. Network for Earthquake Engineering Simulation

About NEES  Tools & Resources

RESEARCH

Multiple resources are available to
support Earthquake Engineering
and research

Learning & Outreach

“ NEES

Stanislav Pejsa (spejsa) 3 New Messages

= | ogout

Project Warehouse Simulation Sites Collaborate

Access NEES projects and
the data. Download, view
or analyze the data in your

browser. | » Summit 2014
n Proposals

Search Experiments als due Friday,

. REU Program
My Projects
_ {EU 2013
Enhanced Projects
able

Publicly Available Projects
\RCH
................................... ‘ces are available to
‘t earthquake

Project Editor Gich

User Guide 5 AND

e JRCES

u User-submitted pieces of

content that range from video

® My NEEShub

[ b @ WD

Explore NEEShub

New Here?
Let us show you around

What is NEES
all about?
Click to watch a
1 minute video
overview

Learn more: Professionals, Students, Teachers, Developers

The NEES Network
Earthquake Research Sites

& T o

Roll over the locations on the map for more
details. Click a site to visit its homepage.
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Data Archiving at NEES

= Who
= research team, site personnel, curator, NEEScomm
=  What

= sensor measurements (data)

= sensor calibrations (data)

= observations (data)

= analyses

= numerical simulations

= reports (including publications and presentations)

=  When
= Dates are stated in the Data Sharing and Archiving Policies (1 month, 6 moths, 12 months)
= For as long as the data are useful ~ indefinitely ~ for 20 years

=  Where
" Project Warehouse http://nees.org/warehouse/welcome
=  Why

® increases researcher’s impact

= saves work, time, money

= facilitates knowledge transfer

= maintained authenticity and integrity of data
= good practice

= advances research



http://nees.org/warehouse/welcome

Where Are the Data
Coming from?

 DAQ systems on the site

 DAQ systems of research teams

* Researcher's computers
Thumb drives

5 Project Warehouse
ssh, sftp P .

Project Editor

/

http, php

AN

////27

Web Services
l ‘ sh, sftp

“ NEES
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Data Workflow

Research team (RT)
o)
| 34

Ll Executing Test

_____ Provide
> metadata
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Site IT personnel I
NO aract | Ly |File identifivation Exreti e
i and validation from FITS.xml
Notify RT Delete L
about deleted file infected file [
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- tasks carried out by the site IT personnel

|
|
|
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I
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|
I
1
1
]

Identification - NLNZ p——

Identification - fident

system-driven processes

identification - utility file




Hierarchy of the NEES data model

NEES Project Directory Structure

NEES-<YEAR>-<0oid>

Dark Folders can
contain files and
other folders

https://nees.org/topics/NEESProjectDirectoryStructure

“ NEES



https://nees.org/topics/NEESProjectDirectoryStructure

NEES

Metadata collection

* Auto complete
Names

— Organization

— Facility
e Check boxes

— Equipment
» System-generated folders/Tabs
Genre/Format
Proxy for metadata
Location on file system
File format constraints
 Templates
Sensors
* Forms

— Material properties

test3
About Specimen Sensors Drawings Data idens Photos Documentation
Title: @ I'tESt 3
Type of Test @ [Centrfuge =]
Des.{:riptiun:ﬂ Lorem ipsum dolor =it amet, consectetur adipiscing elit.
Fhasellns ormare mauris ut dul egestas sed tristigue ante
adipiscing. Donec =it amet lorem =lit. Aenean vitae turpis in
nunc dignismsim tristigue =t ac augue. HMorbi nltricies
bibendum augue, at laoreest nibh sagittis id. Morbi mass=sa
e=lit, laorest nec congue a, lobortis ut justo. Integer =it
amet nisi nec e=lit cursus consectetur. Fusce accumsan ip=um
=1 e=lit facilismis congue. Pellentesque imperdiet turpis at
tellus vestibulum ut porta turpis adipiscing. Vestibulum id
adipiscing est.
Start Date:* @ [02/23/2011 el
End Date: © [o3/02/2011 &
Facility: @ [ (4]
University of Minnesota-Twin Cities, MM, United States '
Equipment: € UMM - 8 DOF Test System :: Morth Strongwall, 7 x 35 x 35 =
r UMHN - & DOF Test System @ West Strong Wall, 7 x 35 x 35 b
I_ UMM - & DOF Test System :: Strong Floor, 5.5
™ uman -

8 DOF Test System :: 47 ton Steel Cruciform Crosshead




Understandable data

Step |Honzontal Right

nch
O+, 246361 0e-+HD00
1+1. Z4EFST0e+HDD0
2t 2461 E50e-+HD00
Z+1. 2461 EB0e-+HDD0

4+1. 2461 1E50e+HHD0

Horizontal Left
nch

+1. 174 3380e-H000
+1. 174234 0e-HD00
+1. 124 A000e-HD00
+1. 124 3030e-+HN00
+1. 174234 0e-HD00

Back \erical
nch

+7. 35736 10e-001
+7.3583060e-001
+7. 354601 0e-001
+7. 3528TE0e-001
+7.352 1560e-001

2

H oz ot ad

nch

+32. 433 FAR0e-HD00
+2. 4332 450e-HR00
+2. 43334 TDe-H000
+32. 43334 TDe-HD00
+2. 43334 The-H00

Front_Left

nch

+1. DAl Qe+
+1. D020 L ODe-HI00
+1. DOZSTI0EHDDD
+1. D001 30e+HM00
+1. 0031 LEDe-HD00

Front_Right

nch

+B. 613544 0e-001
+8. 61 25560001
HE. G13000e-001
+B. 612 1670e-001
+8. 61 25560001

d Simulafion LVDT Set-up
Hybrid Simulafion LVOT Set-up

Channel Hame  Label Sensor Type Comment Orientation  XYZ Coordinates
Hosrizontal_Right Horizontal_Right LVDT 0,1,0 -T21in,121120n, 185
Horizonial_Lef Horizondal_Led LVDT 0,1,0 6700 in, 12014, 1.717in
Badk Verfical Back_Yerfical LvDT 0,0,1 1mn,-465in, 19875m
Hovsizontal Horizandal VDT 1,0,0 -14913in,-857% in, 5.084 in
Froni_Ledt Froni Left LVDT 0,0,1 4in,4.15m, 198753 in
Front_Raght Front_Haght LvDT 0,0,1 -2mn,4.15n, 19875

NEES
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Metadata need to be:
* meaningful
purposeful
consistent

accurate

predictable
"standardized"

Relationship among:

* Instrumentation plan
* Sensor metadata

* Data



https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
https://nees.org/data/download/NEES-2009-0685/Experiment-3/Documentation/Drawings/Sensor Layout/SensorLayout_FrontView.png
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Curation at NEES

Long-Term Access
Discovery

Metadata

Reuse

Location
Formats
Rights

Preservation

Metadata
Permissions
Fixity

File Integrity

File Identification

Content
dependent on human input and monitoring
Metadata
Completeness
Based on standards and requirements
- level of research hierarchy

- timeline
Technical
machine-actionable
Formats
Interoperability
Accessibility
Preservability
File integrity

Duplication
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Executing Test

Curation Workflow

Research team (RT)

0
Data from L
T 5%
e service that helps researchers to archive pr;:éd?
their data in meaningful way |
e assistance with planning and organizing |
. |
data, metadata, and documentation ! v
1 Start curation axperiment
» focus on current and future use of data ! | o
. . . . ' v
e iterative and interactive process | ol
between researcher teams and curator i _
* continuum of actions from creation i S“fmfl et
through publication and preservation of ! v T
data |
| [ . | NO
7 Sta rts early i i _Updat?curatior L N t.; AT
— copyright compliance ! ' N S
| | ¥
— preservation L= Notify the RT
— DOl management

Y

Experment
is curated




Curation — Check for Completeness

. Research teams

Professional standards

Local Site guidelines

Team guidelines for data management

NEEScomm documentation and metadata requirements
NEEScomm data archiving milestones

J NEES Sites

TO - completion of an experiment
T + 1month: Unprocessed data uploaded
T + 6 months: Metadata and Documentation are uploaded

T + 12 months: Rest of the data and experimental report
are uploaded

Certifications
Professional standards
Local guidelines (naming conventions, etc.)

. NEES repository
OAIS
PREMIS

Dublin Core

NEEScomm documentation and archiving policies

Ready for Curation?

Facility

Equipment
Materials

Sensors

Drawings
Unprocessed_Data
Converted_Data
Corrected Data
Derived_Data

Tags

Report

Test Curation

000000000000

h

Curation progress:

Facility

Equipment
Materials

Sensors

Drawings
Unprocessed Data
Converted_Data
Corrected_Data
Derived_Data

Tags

Report

NEES

COoO00D0O0OOODOO

Experiment 2 contains
unprocessed sensor

measurements in Volts. Some

issues are still pending.

Incomplete - 02/10/2012

Last curation request:
01/20/2012



NEES

Curated Experiment

Performance-Based Design and Real-Time Large-Scale Testing to Enable Implementation of Advanced Damping Systems

Ready for Curation?

Experiments Team Members File Browser Reviews

Facility |
Dynamic System Identification on DBF - Rigid Links ON - Ground Links ON - Loading Beams OFF Equipment a
Cite this work | DOI:10.4231/D3599213P
File formats: -
B oo Materials ﬂ
| ==
) W mst Sensors a
\ M icg
df -
a3 Drawings -]
; A 4
Unprocessed Data a
Metrics details
7 _ » 152 files
Expesimentfype: Earge Scale » 738 downloads Converted_Data -]
Description: System ification Tests in Lehigh Uni ity aim i ifying DBF’s dy i istics, in terms of ies and mode : ;‘filﬁllfi\r‘:s!'
shapes. The results will be used to model the frame for control purposes during RTHT. Corrected Data G
The tested structure has no loading beams, but rigid links were sttached. -
Each in-pl and out-of-pl iti contsin 10 to 20 hammer hits. In-plane tests took 400 seconds, out-of-plane tests took 200 seconds. .
. : i T i oy y Derived Data G
n this experiment ICP/PCB sensors are used. The structure is hit with an impact hammer to get the free of ti Th L ———— —
generated by hammer and sensors are collected by s top-of-edge DAQ system with a built-in ICP signal conditioner, ibPilot. Both sensors and
DAQ system used for these experiments were non-NEES and are in the D i The binary file ¢ the collected dats is Tms a
converted with VibPilot software, SO Analyzer into MATLAB files.
Dates: March 22, 2010 - March 24, 2011 Report @
Facility: Lehigh University, PA, United States 0 €N U3la COMMONS Lo sey for Oy o
Equipment: IT you see a red
Specimen Type: Dampered Braced Frame ODC Attribution Summary check mark ; pl Fase
TTes 1 2 UM FEOSATH SUrwEary, Of Foe O£ o Fnes ses fon-duiiainer et state whg 'thg .
Material: P> Msterisls used in DBF components (view) element is miss1ng.
You are free:
Sensors: Sensor layout is uploaded to Documentation!
"‘i o Sre 1o Copy OMITtae 30 en e GMaLase
awings: Dampered Braced Frame Drawing - PNG 2,
::Q:g 10 Cramyr 12 [rOGUCE works 1O Tve GMatese @'Createa DOl
o oo (D ) ) P
10 AN %) £y, ARSI 308 s LOON T aabase
Cite this work: —
Ali Ozdagli, Anthony Friedman, Ryan Ahn, Baiping Dong, Shidey Dyke, James Ricles, Richard Sause (2013).
*Dynamic System Identification on DBF - Rigid Links ON - Ground Links ON - Loading Beams OFF, Netwark for As Iong as you:
E Engineeri ¥ i ), Dataset, DOI:10.4231/D3599Z13P . ‘e da et
AT e OF e IS OF WOrNS JAOawia]
T o | atune. ) the marrer spwc s i B icorae For any une o
3 00 L you Pl mebe Ol 0
K| Ay 1OACS 08 the oGl
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Data Publication in NEEShub

All recently curated experiments
— Have assigned DOI
— Have improved metadata that facilitate discovery

e Datasets are considered published information products and NSF allows
listing information products in researchers' bio sketches.
"Acceptable products must be citable and accessible including but not
limited to publications, data sets, software, patents, and copyright"
http://www.nsf.gov/pubs/policydocs/pappguide/nsf13001/gpg 2.jsp#lIC2fic
* Aspecial issue of Smart Structures and Systems on Real-time Hybrid
Simulation in, Techno Press
 The Earthquake Spectra journal is accepting EAR UAKE
a new type of manuscript called Data Papers.
— Peer-reviewed papers that describe datasets of interest
to the earthquake community

— Data must be publically available with
a Digit Object Identifier (DOI)

http://earthquakespectra.org/page/data papers



http://www.nsf.gov/pubs/policydocs/pappguide/nsf13001/gpg_2.jsp
http://www.nsf.gov/pubs/policydocs/pappguide/nsf13001/gpg_2.jsp
http://www.nsf.gov/pubs/policydocs/pappguide/nsf13001/gpg_2.jsp
http://earthquakespectra.org/page/data_papers
http://earthquakespectra.org/page/data_papers

. ; . . h
Citation and Attribution

Recommended citation format
Researcher 1, Researcher 2, Researcher 3 (YYYY), “Experiment Title” Network for
Earthquake Engineering Simulation (distributor), Dataset, DOI:10.4231/D3SQ8QH1F

Users of the data are expected to cite the data sets they used in the
recommended format as shown above and also include an acknowledgement
to the NEES Data Repository.

To acknowledge the NEEShub Data Repository:

The facilities of the George E. Brown Network for Earthquake Engineering Simulation

(NEES) Data Repository were used for access to data and metadata used in this study

(https://nees.org/warehouse/welcome). The NEES Data Repository is funded through

the National Science Foundation and specifically the CMMI Directorate through the
National Science Foundation under Cooperative Agreement Number CMMI-0927178

NEES


https://nees.org/warehouse/welcome

DOI — Digital Object Identifier

600

500

400

300

200

Number of issued DOIs

100

Number of issued DOIs in NEES
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513
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NUREGICR-XXXX
CCEER 13-09

#USNRC

Unired States Muclear Regulatory Commission

Protecting People and the Environment

Large Scale Earthquake
Simulation of a Hybrid Lead
Rubber Isolation System
Designed with Consideration of
Nuclear Seismicity

Manuscnpt Completed: October 3, 2012
Date Published: May, 2013

Prepared by
K. L Ryan, C.B. Coria, N. D. Dao
Center for Civil Engineering Earthquake Research (CCEER)

University of Nevada, Reno/MS 0258
Reno, Nevada 89557-0238

33 Byan K, Sato E. Sasaki T, Okazaki T, Guzman T, Dao N, Soroushian 5, Cona C (2013a).
"Full Scale 5-story Building with Tnple Pendulum Bearings at E-Defense”, Network for
Earthquake Engineening Simulation (database), Dataset, DOL10.423 D3 34METE
36.Fyan K, Sato E, Sasaki T, Okazaki T, Guzman T, Dao N, Sorcushian 3, Cornia C (2013%).
"Full Scale 5-story Building with LEB/CLE Isclation System at E-Defense”, Network for
Earthquake Engineening Simulation (database), Dataset, DOL10.4231/D35B3WZ43

37.Eyan K Sato E, Sasaka T, Okazaki T, Guzman T, Dao N, Soroushian 5, Cona C (2013c).
“Full Scale 5-story Bullding in Fixed-Base Condition at E-Defense”. Network for Earthguake
Engineenng Simulation {database), Dataset, DOT10 4231 DINPITWIIE
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DOI in NEEShub

* Datasets — aggregations of data files and documentation

Machel Morrison, Doug Schweizer, Tasnim Hassan (2012). "Cyclic Testing of Heat
treated Beam Section 2 (HBS 2)", Network for Earthquake Engineering Simulation
(distributor), Dataset, DOI:10.4231/D3JW86M52
http://nees.org/warehouse/experiment/3380/project/984

e Models

Rachelle Howell; Xiaoyue Wang; Ellen M. Rathje (2014), "2D Unit Cell Model",
Network for Earthquake Engineering Simulation (distributor), Model,
DOI: 10.4231/D3P26Q386

http://nees.org/resources/7293

e DataStore “databases”

Reza Jafarzadeh; Jason M. Ingham; Suzanne Wilkinson (2013), "A Database for
Seismic Retrofit Construction Cost of Concrete and Steel Framed Schools in Iran,"
Network for Earthquake Engineering Simulation (distributor), Dataset, DOI:
10.4231/D3959C774

http://nees.org/resources/7354



http://nees.org/warehouse/experiment/3380/project/984
http://nees.org/warehouse/experiment/3380/project/984
http://nees.org/resources/7293
http://nees.org/resources/7293
http://nees.org/resources/7354
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DOI and its Payoff

Prof. Ellen M. Rathje, Ph.D.,
P.E.

HOME RESEARCH PUBLICATIONS SOFTWARE A%D DATA

Software

Strata

Developed by Albert Kottke and Ellen Rathje

Strata performs one-dimensional linear-elastic and equivalent-linear
(SHAKE-type) site response analyses using time series or random
vibration theory ground motions. Strata allows for stochastic variation of
the site properties, including the shear-wave velocity, layer thicknesses,
depth to bedrock, and shear modulus reduction and material damping
curves. The program can be installed as a desktop application or run
within the NEES cyberinfrastructure platform, NEEShub. Strata can be
downloaded from the NEEShub at Strata.

SigmaSpectra

Developed by Albert Kottke and Ellen Rathje

SigmaSpectra is a computer program that selects suites of of earthquake
ground motions from a library of ground motions such that the median
of the suite matches a target response spectrum at all defined periods.
The program also scales the suite such that the standard deviation fits
the target standard deviation. The program can be installed as a desktop
application or run within the NEES cyberinfrastructure platform,
NEEShub. SigmaSpectra can be downloaded from the NEEShub at

Sigmaspectra.

anddda QLAMMER

Search this site

Data

Curated Data Sets available on the NEEShub

Kamai, R., Kano, 5., Conlee, C., Marinucci, A., Boulanger, R., Rathje, E., and
Rix, G. (2013). "Centrifuge test S5K01 on prefabricated vertical drains for
liguefaction remediation”, Network for Earthquake Engineering Simulation
(database), Dataset, DOI:10.4231/D32)6839].

Kamai, R., Howell, R.L.,, Conlee, C., Boulanger, R., Rathje, E., Marinucci, A.,
and Rix, G. (2013). "Centrifuge test RNKO1 on prefabricated vertical drains
for liquefaction remediation”, Network for Earthquake Engineering
Simulation (database), Dataset, DOI:10.4231/D3VX0628F.

Howell, R.L., Kamali, R., Conlee, C., Rathje, E., Boulanger, R., Marinucci, A,
and Rix, G. (2013). "Centrifuge test RLHO1 on prefabricated vertical drains
for liquefaction remediation”, Network for Earthquake Engineering
Simulation (database), Dataset, DOI:10.4231/D3XS5|GSN.

Marinucci, A., Meng, F-Y., and Rathje, E. (2013). "Prefabricated Vertical
Drains Field Experiment - Untreated Test Area", Network for Earthquake
Engineering Simulation (database), Dataset, DOI:10.4231/D3930NV20.

Marinucci, A., Meng, F.-Y., and Rathje, E. (2013). "Prefabricated Vertical
Field Experiment - Drain-treated Test Area", Network for Earthquake

NEES




Metrics on Experiment Level

File formats:
M g

B b

B csv

M bin

B ds_store

1Y

Metrics details:
b 19027 files

160,704

Nov 2011 - Feb 2014

k 160704 downloads

b 445 views

¥ 14 file formats

# Edit Experiment

COUNTRY NUMBER OF FILES
[ESPUERTO RICO 149794 (93.2%)
EEUNITED STATES 6826 (4.2%)
EECHINA 4032 (2.5%)
Unknown 46 (0.0%)
=INDIA 3(0.0%)
FEGERMANY 1(0.0%)
#:KOREA, 1(0.0%)
REPUBLIC OF

I ITALY 1(0.0%)

Number of Downloads by Month

100,000

75,000

50,000

25,000

52

0

‘ =

NEES

h

Map | Satellite

Terms of Use

Nov 2013 - Feb 2014

COUNTRY NUMBER OF FILES
[@EUnited States 33 (63.5%)
Unknown 8 (15.4%)
[mChina 5(9.6%)
*iCanada 4(7.7%)
=Ukraine 1(1.9%)

experiment: http://nees.org/warehouse/experiment/2838/project/987

Matthew Schoettler;

Jose Restrepo;

Gabriele Guerrini;

Single-Column Bridge Bent Tested by Shake-Table Exc

David Elias Duck;
tion," http://nees

ncesco carrea

NORTH:

PES

(2012),

esources/6868

AN AL AL 2 2 AL AL AD > %] AD > AD LY
,\\\'?9 Q'L\{& Qm\'& Q‘b\'&\ Q%\'ib\ \Q\'ﬁ ,\,L\'i“ 0.—»’9 QA\@)\ 0%\@\ Q%\’I»Q ,\Q\'i‘)\ ,\q,\’& Qeﬂ‘i‘)\

| Map | Satellite |

EUROPE

"A Full-Scale,
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Exposure of EE Research Data

WEB OF KNOWLEDGE ‘ DISCOVERY STARTS HERE

B> Metadata Search

Options | Advanced Search | About Us | Contact | Help

DataCite
Signin | Markedl
prep—
All Databases Select a Database Data Citation Index onal Resources Filter Mo active filters. Use the sidebar to filter search results.

allocator 2 documents found in 14ms

Search | Cited Reference Search = Advanced Search | Search History
Page 10f 1
datacentre
i (] SM 0% EPS 21

Data Citation Index i o=

resourceType
Inthuorn

<< Back to results list Record

contributar
creator

] () | (3 B saveto: ( enoworewes

publicstion'ear
publisher

Seismic Isolation of Earth Retaining Structures using EPS Geofoam - Centrifuge Testing.

language

Inthuomn
From Repository: Network for Earthquake Engineering Simulation.

Author{s): Athanasopoulos-Zekkos, Adda
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Abstract: Earth retaining structures constitute an important compenent of civil engineering infrastructure. In earthquake prone areas an earth retaining structure must be designed to withstand
seismic earth pressures in addition to the static ones. The design and dimensioning of such walls is still, and prabably will continue to be for some time in the future, based on the existing cod

B

Recent studies have questioned many of the assumptions made by analytical solutions for earth pressure estimations for retaining walls and results from large scale shake table tests have shigwn

that for high ground accelerations, significant earth pressure thrusts are measured on the retaining structures. Thus, the development, reliability check and implementation of methods for the
reduction of the seismic earth pressure (i.e. methods ofisolation) acting on earth retaining walls could contribute to the increased safety and reduced construction cost of such structures The

proposed effort aims to enhance the welfare and safety of communities in areas of high seismicity through the development of new design methodologies for the seismic isolation of earth retainfhg

structures. The main objectives ofthe proposed research project are to 1) investigate the effectiveness of an EPS geofoam compressible inclusion in reducing both the seismic displacements ajgd
garth pressure increment of yielding and non-yielding earth retaining structures, and to 2) develop a design procedure for the seismic isolation of earth retaining structures. T achieve these
objectives, the research project will include centrifuge testing on full (prototype) scale physical models of retaining structures seismically isolated by EPS compressidle inclusions, under dynamic
excitations of varying amplitude and frequency. The centrifuge data generated at NEES@RP| will be the first of its kind. The effect of parameters such as: retaining structure height, peak ground
acceleration, dynamic excitation frequency, foundation soil material type, and inclusion thickness, on the isolation efficiency of the EPS inclusions will be investigated. The results will be compare
to results from finite element analyses to help validate the numerical models
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