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NEES 

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

•  NSF Large Facility Program of 14 shared 
use equipment sites 



What is NEES? 
•  A National Shared Use Resource of 14 

experimental earthquake engineering 
research facilities 

•  All linked by Cyber-Infrastructure  
•  NEEShub, NEEScommIT 

•  A Collaborative Research Environment 
•  Open Access to Facilities and Data 
•  A New Paradigm in Experimental Research 

•  Remote Participation and Collaboration Through 
“Telepresence” and “Teleoperation”. 



nees@UCSB  
Permanently Instrumented Field Sites 

Garner Valley Downhole Array near Hemet, CA 
Wildlife Liquefaction Array in the Imperial Valley 



 
 
nees@UCSB 
Permanently 
Instrumented 
Field Sites 
 
Garner Valley 
Downhole Array 
GVDA 
 
Wildlife Liquefaction 
Array 
WLA 
 
 
 

Over 9500 Events 
recorded from 01/2004 
Thru 02/2011 



GVDA (top) and WLA (bottom) Field Sites 



Today’s Tour Schedule 
•  Introduction & brief background 
•  Visit the WLA site (via web telepresence) 

o Outside camera – sensors & site layout 
o Inside camera – data acquisition systems & 

site infrastructure (power, communications) 
•  Visit the GVDA site (via web telepresence) 

o Outside camera – SFSI, sensors & site layout 



Today’s Tour Schedule 

•  Preview of the “Greatest Hits” of the best 
observations from the permanent field 
sites 

•  Research Vision and Future Potential 

•  Tour the web-based data dissemination 
tools for access to the observed 
acceleration and pore pressure time 
histories from earthquakes 



Introduction 
•  Why permanent field sites in NEES 

– Provide densely instrumented Case Histories 
– Calibration and validation of the many new 

and sometimes complicated models for 
estimation of site response and nonlinear 
dynamic soil behavior 

– Development and validation of models that 
include pore pressure generation in the 
formulation 

– Validation of models that include ground 
failure and permanent deformations 



Introduction (cont.) 
•  Why permanent field sites in NEES 

– Provide a simple, densely instrumented, 
reconfigurable experimental structure to 
examine the site/structure interactions 

–  Improve our understanding of the physics 
behind soil-foundation-structure interaction 

– Provide well characterized test sites to 
conduct active and passive source 
experiments 

– Provide densely instrumented SFSI Case 
Histories 



Lets tour the WLA field site 

http://nees.ucsb.edu/telepresence 



Wireless Video & Data Telemetry 
UCSD’s NSF Funded HPWREN 

HPWEN Provides Network Connectivity here too! 



Quick tour the GVDA field site 

http://nees.ucsb.edu/telepresence 



WLA Instrumentation Details 





Extensive Site Condition Information at WLA 

CPT logs 
Saturated Sand Layer 2.5m – 6.8m, Clay Layers Above and Below 
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Instrumentation Cross-Section 
(note location codes) 



Lets tour the observed “greatest hits” 



A Snapshot of Conditions before the Onset of Liquefaction: 
ru ~ 10-20% 

Peak Acceleration ~ 10% g 
Acceleration 
Above Sand 
Layer 
GL-3.0m 

Acceleration 
Below Sand 
Layer 
GL-7.6m 

GL-3.4m 
 
 
GL-4.4m 
 
 
 
GL-5.7m 
 
 
 



Pore Pressure Response - Long (1.5 hrs!) Recovery Time 

Data is recorded continuously, not triggered, so we can observe these effects 



Unique Observations 
Pore Pressure Response - Pressure decreases before Increase! 

Pore 
Pressure 
Decreases 
before 
Increasing 
 

Over 6 minutes of pore pressure ratio shown 
Note the effect of Surface Waves in the Imperial Valley 



•  Pore Pressure 
Increase 

•  Slow recovery 
back to pre-event 
pore pressure 
level 

•  2005 M5.1 
Obsidian Buttes 
Mainshock Event 

•  Imperial Valley, 
CA 

Surface Acceleration 

Pore Pressure 

NEES@UCSB WLA Site 



Obsidian Buttes Swarm at WLA site 

M4.4 M4.6 

60 minutes of data from the Liquefaction Array 

Shallow Pore Pressure Increase  
and Slow Recovery 

P4 - LQ1 – 2.7m 

P1 - LQ2 – 2.9m 

P7 - LQ3 – 3.4m 

P3 - LQ4 – 3.7m 

P4 - LQ5 – 4.4m 

P8 - LQ6 – 4.4m 

P2 - LQ7 – 6.4m 

P5 - LQ8 – 6.4m 



NEES@UCSB Garner Valley 
•  Pore pressure on GVDA Liquefaction array 
•  2005 M5.1 Anza Event 

Surface Acceleration (PGA ~ 0.1g) 

Pore Pressure increase with S-wave 
and slow recovery back to pre-event 

level 

150 Seconds of data 

Pore Pressure decrease at deepest sensor 



Active Source Generation of Liquefaction 
NEES@UTA “T-Rex” Shaker 

WLA Site - Imperial Valley, CA 



T-Rex shaking relative to permanent array at WLA 



T-Rex Shaking at WLA Site 



Learning about Liquefaction 

“T-Rex” 
Excites the 

Liquefaction 
Array  

at WLA 

10 minutes shown 



Use of WLA for SFSI Experiment 
UC Berkeley NEESR Grand Challenge 

NEES@UCLA and project co-PI Stewart testing at WLA 

NEES@UCLA’s “Mighty Mouse” shakes the temporary structure at WLA 



Soil-Foundation-Structure 
Interaction Test Facility at 

Garner Valley 
Design Model As-Built Test Structure at GVDA 

Re-configurable Steel frame structure	


	

Stiffness and Mass can be modified	





Uni-axial Accelerometer 

Tri-axial Accelerometer 

Rotation Sensor 

Displacement Transducer Pressure Cell and Sensor 

SFSI Instrumentation 



SFSI Monitoring at Garner Valley 

F4: Natural Earthquake 

Native Soil 

Water Table 0-3 m 
Pore Pressure 

Accelerometer 

F1 

F2 

F3 

5m 

5m 

F1 : Permanent Shaker 

F2 : NEES@UCLA Shaker 

F3 : NEES@UTexas Shaker 



Response of the structure (Top slab  and bottom slab )  
Excited by T-REX Shaker 

Making Waves at GVDA with T-Rex 



SFSI Research @ GVDA 
 UC Berkeley NEESR Grand Challenge 

NEES@UCLA and project co-PI Stewart testing at GVDA 



SFSI Research @ GVDA 
 Braced vs. Unbraced Response 

MISSI SFSI 

BASE SENSORS 

TOP SENSORS 
TOP SENSOR 

BASE SENSOR 

GL-10m SENSOR 



New Projects 

•  Looking forward to assisting researchers 
develop proposals to use the 
nees@UCSB facilities for future testing 

•  Potential Resources: NSF NEESR and 
USGS NEHRP solicitations, due yearly in 
Spring 



NSF 
NEESR 

Solicitation 
 

Nov. 2, 2011 
RFP 11-566 



http://www.nsf.gov/pubs/2011/nsf11566/nsf11566.htm 



Please visit us at . . .  

http://nees.ucsb.edu/ 

Special Thanks to the nees@UCSB Team: 
 

Sandy Seale 
Paul Hegarty 

Francesco Civlilini 
Robin Gee 

 
 

Special Thanks to our Sponsor NSF 
 

The George E. Brown, Jr. Network for Earthquake Engineering Simulation (NEES) 
Program of the National Science Foundation  

Award Numbers CMS-0217421, CMS-04002490, and CMMI-0927178 


