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Table 1  Tensile strength of structured loess
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Fig. 1 Tensile stress—strain curves of structured loess
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Fig. 2 Stress—strain relation of structured loess

in triaxial compression tests
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Fig. 3 Failure diagrams of intact loess and remolded loess
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Fig. 5 Stress—strain relation in torsion shear test
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Fig. 6 Failure modes of loess with different water contents
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Table 2 Shear strengths under torsion of structural loess
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Fig. 9 Modification mode of failure stress based on joint strength
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Torsional shear property and algorithm of failure stress in joint strength
of structural loess

LUO Jianwen', LI Rongjian®, WANG Zhijun', ZHU Qiaochuan', DU Zhiwei', YAN Rui’

1. Xi‘an Changqing Technology Engineering CO., LTD., Xi‘an 710021, China
2. Institute of Geotechnical Engineering, Xi‘an University of Technology, Xi‘an 710048, China

Abstract There are a large number of steep loess slopes in the northwestern region of China. The loess structure would be greatly
reduced by rainfall or disturbance, which may lead to the occurrence of landslides. Therefore, it is of great theoretical significance to carry
out the researches on torsional shear strength test and tensile strength test of structural loess. In this paper, firstly, the failure characteristics
of structural loess are analyzed using a newly developed test device for torsion shear test. Secondly, based on the results of torsional shear
test, the joint strength formula which can comprehensively consider the tensile and shear properties of structural loess is validated. Finally,
an algorithm of calculating failure stress is derived based on the joint strength. The results show that the failure torques of intact loess and
remolded loess gradually decrease with the increase of water content, and the failure torque of intact loess is greater than that of remolded
loess. In the torsional shear test, the failure stress circle is tangent to the joint strength failure line, which verifies that the joint strength
formula has a reasonable experimental basis. The joint strength and the derived algorithm of calculating failure stress can provide a more
realistic way for the evaluation of loess slope disasters.

Keywords structural loess; tensile strength test; torsional shear strength test; triaxial strength test; joint strength
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