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Instrumentation and Data Acquisition 

 

 

Provide quality management system 

 

Provide National and International 
recognized testing data and reports 

 

Maintain a calibrated sensor and equipment 
inventory 

 

Provide quality data to industry 
 

Objectives 



Shake Table Training Workshop 2015 – San Diego, CA 
3 NHERI @ UCSD Workshop 3 

Instrumentation and Data Acquisition 

•Documentation Master Log File 

•General Documentation 

•Standard Operation Procedures 

•In-house Calibration Procedures 

•Sensor Inventory 

•Equipment Inventory 

•Calibration Records 

Documentation 
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Instrumentation and Data Acquisition 

In-house Calibration 

•DAQ Channels  768 

•Accelerometers 150 

•String potentiometers 100 

•Linear potentiometers 300 

•DAQ Cost outsource 768*100=$76,800 

•Sensors Cost out-source  550*100=$55,000 

•Reference standard calibration $1,500 

•Labor in-house calibration 1mo ~$7,000 
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Instrumentation and Data Acquisition 

In-house Calibration DAQ 
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Instrumentation and Data Acquisition 

In-house Calibration Certificate DAQ 
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Instrumentation and Data Acquisition 

In-house Calibration Certificate 
Date: Thursday, January 11, 2007 9:44:51 AM  

 

Customer Information:  

Name: UC San Diego Structural Engineering 

Dept. 

Address: 9500 Gilman Drive 

La Jolla Ca. 92093 

Sensor Information:  

Sensor Type: Displacement 

Model No: PT8101-0030-211-1110 

Sensor Full Scale Value: 30 in. 

Tracking No: 175 

Excitation Voltage: +10Vdc 

Calibration Information:  

Operator Name: Steve Morris 

Notes: Temperature: 74.8 °F 

Humidity: 45% 

Equipment used for calibration:  

Trimos V1002+ height stand 

sn: 10312 / A 

calibration date: 07.04.2006 

due date: 07.04.2007 

 

NI PXI 6251 DAQ 

sn: DFF3F0 

tracking no: DFF3F0 

calibration date: 28sep2006 

due date: 28sep2007 

 

NI SCXI 1520 

sn: CFD976 

tracking no: 73 

calibration date: 19oct2006 

due date: 19oct2007 

Standards:  

Procedure no: SD400030  

Version: 0 

Date: 1/11/07 

 

 

Displacement [inch] Voltage [volt] 

0.000 0.000 

-2.995 -0.939 

-5.993 -1.879 

-8.989 -2.817 

-10.986 -3.446 

-13.984 -4.384 

-16.983 -5.318 

-19.981 -6.260 

-22.980 -7.195 

-24.980 -7.820 

Sensitivity 

[V/in/Vexc] 
MSE 

0.031 5.211E-6 
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IT Infrastructure  

 1-Gb Campus Wide Area Network 

• Internet2 participant 

 802.11g Campus Wireless Network 

• WPA-2 Enterprise security 

 Provide Researchers with meeting room and project 

room for Project. 

 Site Provided Guest Wireless Account for 

Visitors/Researchers 

 Site dedicated 1Gb Lan 
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IT Infrastructure  

 

 IQeye701/711/755 

 Provides real-time viewing via 

web site 

 Provide Time-Lapse for 

Projects 

 Axis 240Q/241Q Video Servers 

 Analog-to-digital conversion of 

4 cameras per server 

 Provides real-time viewing via 

web site 

 NUUO Hybrid Video Recorder/IP  NVR 

 Trigger-based recording for 

synchronization with data 

 16 channels of digital video 

recording with immediate 

playback capabilities 

(synchronized with data) 
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IT Infrastructure  

 

 NUUO Hybrid Video Recorder/IP  NVR 

 4 HD-SDI channels of digital video 

recording with immediate playback 

capabilities (synchronized with 

data) 

 20 IP Cameras System recording 

with immediate playback 

capabilities  

  (synchronized with data) 

 



Shake Table Training Workshop 2015 – San Diego, CA 
11 NHERI @ UCSD Workshop 11 

IT Infrastructure  

AXIS VIDEO SERVERS 
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IT Infrastructure  

COAX CAMERAS 
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IT Infrastructure  

GO PRO CAMERAS 
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IT Infrastructure  

 Video  

 After Test 
• Backup of cameras that has Data Cards and NVR data 

• Making any adjustment to the cameras 

• Making sure that all cameras has new card and battery  

 

 End of Testing Day 
• Organize Raw video for Backup 

• Backup Data on-site(daily) 

• Backup Data off-site(daily) 

• Provide researcher with a complete set of raw video data  

 

 End of Project 
• Provide researcher a full set of raw video data 

• Provide researcher a full set of pictures 

• Provide Researcher with help with software to process the video 

 

 

VIDEO  PROCEDURE 
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IT Infrastructure  

SAFETY / SECURITY VIDEO SERVER 
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IT Infrastructure  

 

 

THANK YOU 
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Rapid data visualization  

Example 1: BNCS project (2012) 
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Rapid data visualization  
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  bin file 

text file 

Rapid data visualization 

Dt 

Channel # 
Sensor name 

units 

Time histories 
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Bin view: Drag and drop binary files 

Rapid data visualization – Bin View 
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Rapid data visualization 

Time series in this file 
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Rapid data visualization 

Select 1 or multiple channels  and press plot: 
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Rapid data visualization 

Many built-in DSP tools: fft, filter, lowpass, baseline, resample, etc. 
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Rapid data visualization  

Example 2: Bridge Pier (2010) 
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Rapid data visualization 

Matlab: the structure of output files is always consistent 

 

Load and plot all test data 

automatically 

 

Very simple code ~ 50 lines 
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Rapid data visualization 

 

Very simple DSP using  

Matlab built-in codes and 

toolboxes 
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Rapid data visualization 
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Rapid data visualization 

All plots are  

automatically  

generated 
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Rapid data visualization 

Raw data 

Processed data 

Window 

Window 
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Rapid data visualization 

SENSOR MALFUNCTIONING !!! 

EASY AND FAST DETECTION RIGHT AFTER TEST 

 FIX FOR NEXT TEST IF POSSIBLE 
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Rapid analysis of data 

Example 1: BNCS project (2012) 



Shake Table Training Workshop 2015 – San Diego, CA 
32 NHERI @ UCSD Workshop 32 

Rapid analysis of data 

• A graduate student prepares a report as soon as the test data is 

obtained (same day of testing). 

• The reports are emailed to the PI and co-PIs of the project the 

same day of testing. 

• Comparison with pre-test simulations is included if possible. 

• Computer codes (e.g., in Matlab) should be developed prior to the 

beginning of the tests. 

• The information is very useful to check sensors, response of the 

specimen, unexpected behavior, agreement of experimental data 

with computer simulations, etc. 
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Rapid analysis of data 
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Rapid analysis of data 
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Instrumentation and Data Acquisition 

Thank you 


