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Fig. 1 Particle size distribution of the loess samples
used in this study
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Table 2 Mineral components of loess
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Fig. 2 Lignin fibers used in this study
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Fig. 3 Lignin fiber stabilized loess compaction properties relationship curve : lignin stabilized loess compaction curves (a) ;

relationship curve between maximum dry density and optimum moisture content (b)
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Experimental study of the mechanical and thermal properties of
lignin fiber-stabilized loess under freeze-thaw cycles

DONG Chaofan'?, ZHANG Wuyu'?, ZHANG Ruixing'’, HUANG Yuling"?, GAO Ying’
(1. College of Civil Engineering, Qinghai University, Xining 810016, China; 2. Qinghai Key Laboratory of Building Energy Saving
Materials and Engineering Safety, Xining 810016, China; 3. Xi’ an Jiaotong University City College, Xi’an 710018, China)

Abstract: Freeze-thaw cycle is one of the main factors cause engineering damage in cold regions. In order to in-
vestigate the effect of freeze-thaw cycles on the mechanical and thermal properties of lignin fiber stabilized
loess, light compaction test, freeze-thaw cycles test, unconsolidated undrained triaxial shear test, thermal con-
stant analysis test and X-ray diffraction test are used in this study. lignin fiber admixture, number of freeze-thaw
cycles and envelope pressure are used as variables for this study. The results showed that the maximum dry den-
sity of the lignin fiber stabilized loess tend to decrease and the optimum moisture content tend to increase with in-
creased admixture; As the number of freeze-thaw cycles increase, the stress-strain curve of the specimens
change from strain-hardening to strain-weak softening. In addition, the rate of mass loss, break strength, modu-
lus of elasticity, cohesion, angle of internal friction and thermal conductivity of the specimens all tended to de-
crease with the number of freeze-thaw cycles, with the highest decay rate after the first freeze-thaw cycle and al-
ways reach a maximum at a admixture level of 5% ; the break strength and cohesion of the specimens stabilize af-
ter 6~9 freeze-thaw cycles; the loess and the composition of the lignin fiber-stabilized loess with 5% admixture
was similar in the X-ray diffraction analysis and no new material was found to be produced; therefore, the lignin
fiber is a green physically cure material. The results of this study can provide new ideas and methods for research
related to soil stabilization and consolidation in cold regions.

Key words: lignin fiber; stabilized loess; freeze-thaw cycles; mechanical properties; thermal conductivity
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