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Affected area of unloading in foundation excavation
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Fig. 2 Schematic diagram under different stress paths
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Fig. 3 Digital image processing system
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Tab. 2 Stress path testing under lateral unloading
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Fig.4 Stress-strain curves under different stress paths
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Tab. 3 Principal stress deviation for ultimate
shear strength
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Fig.5 Shear strength envelope under different
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Fig. 6 Foundation excavation sectional drawing
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Tab. 4 Stability factor under different stress paths
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excavation under different stress paths
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Experimental research on simulated foundation excavation unloading process

based on digital image processing technique

ZHENG Wei-feng'?, SHAO Long-tan*', JA Jin-qging’

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology
Dalian 116024, China;
2. Beijing Electric Power Construction Research Institute of SGCC. Beijing 100055, China;
3. School of Civil and Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the testing apparatus of digital image processing technique, using silty clay as
testing specimen, the stress paths under foundation excavation unloading process are simulated. In
order to analyze and compare experimental data, triaxial shear tests with different stress paths are
chosen, and the stress-strain characteristics and shear strength parameters are studied. The test
results show that the shear strength parameters of soils after lateral unloading are different from those
of conventional triaxial test. A numerical example is given to compare the results obtained from
different stress paths. The numerical analyses validate the affection for the foundation’s stability and
deformation under different stress paths. For accurate estimation of the foundation's stability and
deformation, laboratory tests should be conducted under similar real conditions in foundation

excavation unloading process.

Key words: digital image processing; stress path; foundation excavation; lateral unloading; shear

strength



