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Experimental research of undrained strength with the increasing
of consolidation degree
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(1. Key Laboratory of Geomechanics and Embankment Engineering of the Ministry of Education, Hohai University,
Jiang su Nanjing, 210098, China; 2. Jiangsu Research Center for Geotechnical Engineering Technology, Hohai University,
jiangsu Nanjing, 210098, China)

Abstract: Degree of consolidation of soil has a great influence on the strength of the soil. Direct shear
apparatu with constant strain rate is applied to investigate direct shear strength change law with the
increase of consolidation degree by saturated kaolin at all levels of consolidation pressure. Results show
that direct shear strength increases linearly with the increase of degree of consolidation at all levels of
consolidation pressure. Then, miniature vane shear apparatus is performed to study the micro vane
strength changing rules. At the same time, considering the size effect, a small diameter consolidation
apparatus cooperated with miniature vane shear apparatus is developed. Studies show that miniature vane
shear strength grows linearly with the increase of consolidation degrees.Comparing the above two kinds
of test results, it is found that they have good consistency. It confirms that miniature vane shear apparatus
studying the shear strength change law of saturated soft clay is feasible.

Key words: direct shear test; micro vane test; degree of consolidation; soil strength.
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Tab.1 Physical properties of tested soil
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Tab.2 Time relationship for Direct shear and miniature vane experiment in corresponding consolidation degree

PRce it HIS R B S L S
[ 25 B U/% 20 40 60 80 100 20 40 60 80 100
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30 kPa [& 45} A] /min -~ 1.4 314 737 1459 9389 1.4 314 737 1459 9389
40 kPa [A 5 [A] /min 229 526 1235 2448 1574 229 526 1235 2448 1574
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Fig.2 Relationship between ratio of the increment of direct
shear strength to the increment of consolidation pressure and
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strength to the increment of consolidation pressure and the
consolidation degree
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Fig.5 Comparison results of direct shear test and micro cross plate shear test at all levels of consolidation pressure
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