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Characteristics of shear bands in loess under test
of dynamic deformation

LI Hao-dong' ,LUO Ya-sheng', WANG Zhi-jie'"* , CHENG Da-wei'

(1 College o f Water Resources and Architectural Engineering s Northwest A& F University ,Yangling s Shaanxi 712100, China
2 Institute of Geotechnical Engineering \RWTH Aachen University ,Aachen 52074 ,Germany)

Abstract: [Objective] Localized deformation of loess under dynamic load has been studied to find the
judgment basis for appearing of localized deformation and to analyze the characterristics of shear band in lo-
ess. At the same time, the effect of different initial stress state on the properties of shear band has been
studied. [Method) Test of dynamic deformation were conducted by a hollow torsional cyclic load triaxial
apparatus to study the change law of dynamic constitutive relationship curve, dynamic pore air pressure,
damping ratio,and analyze the influence of initial angle of principal stress and average initial principal stress
on angle of shear band in loess. [Result] The dynamic constitutive relationship curve,the time-travel of dy-
namic pore air pressure curve,and the curve of dynamic damping ratio with shear strain change of sample
have a variation feature of nonlinear which describes the process of localized deformation well. The results
show that the angle of shear band has an increasing trend,as the average initial principal stress increases
when initial angle of principal stress is less than 45° and decreases as the average initial principal stress in-

creases when initial angle of principal stress is more than 45°, The angle of shear band decreases when ini-
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tial angle of principal stress increases from 0° to 45°,and when initial angle of principal stress is equal to

90°,there is no shear band in specimen. [Conclusion]) Localized deformation of loess would happen under

dynamic load. It is reasonable and feasible to use the time-travel of dynamic pore air pressure curve,and the

curve of dynamic damping ratio with shear strain change to judge the appearance and development of local-

ized deformation in loess. Initial stress state has a definite influence on the angle of shear band.

Key words: loess; dynamic characteristics; dynamic deformation;initial angle of principal stress;shear

band
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Fig. 1 Stress state of hollow cylinder soil specimen for test
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Fig. 2 Time-travel curve of dynamic shear strain under different initial angles of principal stress(p, =100 kPa)
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Table 3 Angle of shear band in specimen under different initial stress state parameters )
e LR GESANPI] Sy YIal e LR GESITYI] Sy Iaf e LI GEITYI] Sy Iaf
41 L >3 o1 s > 2P 5
M s M s M s
P Initial angle of Shear band pec Initial angle of Shear band P Initial angle of Shear band
number . number L number L
principal stress angle principal stress angle principal stress angle
YZ-50-0 0 20 YZ-100-0 0 30 YZ-150-0 0 35
YZ-50-30 30 - YZ-100-30 30 14 YZ-150-30 30 25
YZ-50-45 45 30 YZ-100-45 45 20 YZ-150-45 45 20
YZ-50-60 60 25 YZ-100-60 60 20 YZ-150-60 60 —
YZ-50-90 90 - YZ-100-90 90 - YZ-150-90 90 -

TE R PR S P YZ FR UK R b 18] 850 B9 0 4 1 249 3 17 0y o oK R BB 3R o0 B 32082 0 7 11 4

Note:“YZ” in the specimen numbers in the table means undisturbed soil sample,the middle number in the specimen numbers in the table

means initial average principal stresses,the last number in the specimen numbers in the table means initial angle of principal stress.
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