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1. Introduction 4, Responses to Swept Sources

- Silixa Ltd’s ‘intelligent’ Distributed Acoustic Sensing (iDAS™) spatial resolutionis 1 m over up to 50 km. "]
- Interrogator sends out 10 nanosecond light pulse and interprets backscattered light as cable strain due
to ground motion.
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- This work is part of the larger PoroTomo project

Digital acoustic measurements all along Dlagram of DAS functlonallty

the fiber allows the fiber to be used as a (Parker et al., 2014) Rodent Deterrant :
distributed acoustic sensor. Cable Jacket Eo
le.g. 10 km hiber=10,000 acoustic sensors of 1m spatial resolution)
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Standard single-mode
optical fiber
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Backscattered light provides
measurement point every Tm

Acoustic field .
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: . - The fiber-optic cable using DAS is sensitive to strain.
NAYE | When making comparisons with other types of sensors
(accelerometers, seismometers, etc.), adjustments with
Distance Along Cable (m) the data need to be made.

—Model - Data

Plot of geometrical spreading loss. The red curve is
modeled and the black dots are data. The geometical

star on the map) spaced 5 meters apart. The arrival at each channel in this case is at or just above the
noise level. The section of cable is highlighted on the map in green. The response corresonds to the
same hammer impact as the above plot. The nearest DAS channel, channel 640 is at the corner and is
approximately 90 degrees from the source, while the farthest DAS channel, channel 690, is about 60 de-
grees from the source.
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1m pulse of light Example of one 45 kN shaker sweep. This is the largest swept source, and is located outside Example of one 450 N shaker sweep. Although it is the weakest swept source used the sweep Example of one 27 kN minivib sweep. The minivib truck was located near DAS channel 595
of the array. The cable is spliced together at the end, causing the mirror image in this plot. can be seen across the entire array. Noise at the beginning and end are sections of cable not and is labeled VS-1 on the map. Noise at the beginning and end are sections of cable not in
Cable by Optical Cable Corporation. Tight Buffer Optical Fiber Noise at the beginning and end are sections of cable not in the ground. in the ground. The shaker was located at DAS channel 772 and is labeled SS-3 on the map. the ground.
2. Map of Study Area 5. Directional Sensitivity to Hammer Impact 6. Frequency Sensitivity
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% Plot of eleven DAS channels running radially away from the source (denoted by a star on the map) 0 5 0 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50 %0 5 10 15 20 25 30 35 40 45 50
5 spaced five meters apart. The arrival at each channel is above the noise level. The section of cable is - f Fr:equency (Hz) f - f hFrequency (Hz) f - Frequency (Hz)
- highlighted on the map in yellow. The response is to a hammer impact on a steel plate. Note that the owler spectrumf or;c] < ealfl’ilccampor;]erl\(t orfone of the Power spectrum o]rct eheast ckomrr)]onenrt] Ok one ot the PASS- Power spectrum for one trace of the DAS cable for the 45
] amplitude of the response decreases as the distance to source increases. The nearest DAS channel, accelerometers for the 4. kN shear shaker. CAL seismometers tor the 45 kN shear shaker. kN shear shaker.
IS channel 575, is 21 meters from the source, while DAS channel 625 is 71 meters from the source.
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5 5 670 RS 7. Directional Sensitivity to the 45 kN Shaker 8. Conclusions
v g oo S The below plots show highlighted segments of the DAS mapped cable along with highlight- - The DAS system is most effective if the fiber-optic cable
£ . . . ° . [ ° ° ° ° °
£ z e T T T T ed segments of the 1/R geometrical spreading loss plot and fiber orientation effect plot for is oriented in the direction of maximum strain, as the
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East-West Distance (meters) Relative to Hut
Map of study area showing locations of the cable and other sensors, along with locations of the various sources used.
Inset shows regional map of Southern California with red star indicating the location of the study area.
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Map of study area with each section of cable
highlighted a different color, corresponding to

3. Sources Used | . the colors on the graphs. spreading loss was calculated from the total energy in 0. Acknowledgements
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