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Photoelasticity for estimation K of 2-dimensional granular assembly
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ABSTRACT: This papers presents a newly application using photoelasticity with digital image processing for an estimation of
lateral earth pressure for geotechnical engineering. This study installed a new test setup which includes white polarized light source,
polariscope, digital camera (Nikon D300) and an invented specimen box. The test setup was connected to a desktop computer for
controlling the camera and collecting/analyzing image results. The study includes 2 main procedures (1) sensor calibration and (2)
estimation of lateral earth pressure coefficient at-rest (or K ). In general, colors on the digital photos can be separated into 3 colors:
red (R), green (G) and blue (B). Based on preliminary results, red was selected as a parameter to estimate the value of K_ due to its
most sensitivity to applied stress compared to change in the intensities of the two other colors (i.e., green and blue). Sensor
calibration shows that quadratic equation fit very well for the relationship between R -Rs and O/P,. After the calibration, the sensors
were placed at the left and right sides of the specimen for measuring lateral stress and estimating the value of K . The result show that

K, of the specimen is between 0.35 and 0.45. Range of the K is in the range of K for dense sand.

KEYWORDS : Photoelasticity, Digital image processing, Coefficient of lateral earth pressure at-rest
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