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Study of drained shear tests of saturated fine sand based
on digital image measuring
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Abstract: By the application of computer digital image measuring technique to sample deformation measurement of soil static
triaxial test, non-contact measuring of soil specimen deformation was realized. For Nanning saturated fine sand, loose and dense
samples were prepared respectively by dry-rapping method and wet-tamping method controlling the different initial moisture content.
Combining the digital image measuring technique with traditional triaxial deformation measuring method, consolidation drained
shear tests were made under different confining pressures. The influence of sample preparation methods, initial moisture content,
degree of compaction and consolidation pressure on relation of stress and strain and different of tangent modulus 5 parameters of
Duncan-Chang model by means with the two measurement methods are researched. The test results show that the forms of sample
shear failure are decided by the sample preparation method, initial water content, density and confining pressure; and the relations
between stress and strain are affected also. There were differences of axial strain and deviator stress by image measuring and
traditional triaxial cause because the different shear failure forms and the location of shear band. Duncan-Chang model 5 parameters
are affected not only by the sample preparation method, initial moisture content and, density, but also by the methods of
measurement.
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Fig.1 Digital image measurement system
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Table 1 Parameters of Nanning fine sand

- TRAEXS RATHE R THEE PR/ Yo ESSEES- RS
BRE Gy Pamax /(@em®) pamin /(@em®) >2mm  2~1mm  1~05mm 0.5~025mm 0.25~0.075 mm <0.075 mm Cy C.
At 2.65 1.79 1.34 1.8 1.3 14.9 72.8 3.1 1.96 0.88
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Fig.4 The relation curves of (;—073) vs. g,for 70% relative density samples
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Table 2 The results comparison of triaxial test in different test conditions
WRE MIXESEE VISR BE WRMRN DR B DR PRRISE K (PR SN I N DIV S €7

TRl Di/% K wo /% o3 /kPa /kPa /kPa e AR/ % 7] AR /% gk Bt
050 30 0 100 278.3 240.9 2545 23.80 NASERA B
048 30 0 200 559.9 529.1 25.32 24.34 NAEA B
049 30 0 300 832.6 800.2 2535 23.77 NAEA B
043 30 6 100 2332 2182 24.05 22.16 NAREE Bk
044 30 6 200 4323 421.8 24.13 22.19 NAREE Bk
045 30 6 300 662.4 656.8 24.17 22.81 NAREE Bk
037 30 12 100 224.4 219.8 23.06 22.42 NAREE Bk
035 30 12 200 4323 389.8 24.13 22.05 NAREE Bk
036 30 12 300 668.7 648.3 24.17 23.56 NAREE Bk
004 70 0 100 314.6 291.8 25.05 23.02 NAEA B
005 70 0 200 575.1 552.8 25.12 23.59 NARERA BYY)
006 70 0 300 891.2 879.2 24.66 22.94 NAEA B
032 70 6 100 279.6 259.8 25.01 23.76 NAEA B
011 70 6 200 508.0 492.4 25.08 23.51 NAEA B
012 70 6 300 719.3 669.6 25.12 21.04 NAEA B
016 70 12 100 271.0 238.4 24.02 2231 NAREE Bk
017 70 12 200 499.0 4813 25.07 23.14 NAEA B
018-1 70 12 300 715.6 702.1 24.17 16.79 NAEA B

018-2 70 12 300 7243 712.0 24.96 2291 NARRNE B
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Table 3 Parameters of Duncan-Chang model by different measurement methods

¢/kPa 0/() R¢ K n
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G P i P i P i P i P
70 0 0 0 36.8 36.6 0.41 0.54 140 245 0.45 0.84
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30 0 0 0 35.6 35.1 0.84 0.91 100 199 0.67 0.90
30 0 0 31.1 302 0.79 0.89 90 100 0.39 1.00
30 12 0 0 312 30.8 0.61 0.60 111 125 0.64 0.65
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