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Abstract: Loess poses a serious threat to the safety of engineering structures because of its collapsibility and deformation when it
encounters water. The internal structure of loess in strong earthquake areas will change after encountering historical earthquakes,
and the structural evolution is closely related to the initial water content of loess. Structural damage of loess by historical
earthquakes also affects its macroscopic mechanical characteristics: In order to reveal the mechanism of the structural evolution and
mechanical response of loess in strong earthquake areas, the loess samples were pre-seismically treated with dynamic loads under
different PGA (peak ground acceleration) conditions via dynamic triaxial tests, so that the disturbance of historical earthquakes to
loess was simulated. Afterwards, the undrained test was carried out to analyze the correlation between the shear strength

parameters, the seismic load and initial water content. The test results show that when the initial moisture content is 2% , the peak
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strength of the loess sample with pre-seismical treatment is significantly lower than that of the sample without pre-seismical

treatment, and with the increase of PGA, the peak strength decreases. The pore water pressure eventually tends to be constant

with the continuous increase of the strain, the effective axial stress and the effective confining pressure decrease with the

continuously increasing strain, and finally tend to be content. When the initial water content increased to 12% , the strength of the

loess sample after pre-seismical treatment increased.By drawing the stress path relationship curve, the critical instability line and

failure line of the loess in the strong earthquake area are determined. For the same loess samples, the increase of PGA causes the

loess instability line to move down continuously, indicating that the stress state in the loess changes with the increase of the

earthquake dynamic load. When the initial moisture content is 12%, the shear strength of the loess sample after pre-seismic

treatment increases.

Key words: strong earthquake area; loess; structural evolution; strength deterioration; critical instability line; geotechnical

engineering.
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Table 1 Summary of physical and mechanical parameters of

the samples
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Table 5 Summary of peak deviatoric stress of loess sam-

les with initial moisture content of 2%
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Fig.4 Stress-strain relationship of loess sample with initial water content of 2%
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Pore water pressure strain relation curve of loess sample with initial water content of 2%

aPGA=0.00 g;b.PGA=0.15 g;c.PGA=0.30 g;d PGA=0.40 g
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Fig.7 Stress-strain relationship of loess sample with initial
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Table 9 Slope of CSL critical instability line with initial

water content of 12%

s It R R AR K
PGA=0.15¢ 1.28
PGA=0.30g 1.56
PGA=0.40 ¢ 1.73
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Table 10 Summary of stable values of pore water pressure of

loess sample with initial water content of 12%

PGA(g) 100(kPa) 150(kPa) 200(kPa)
0.15 88.50 146.29 192.88
0.30 80.84 139.91 187.63
0.40 77.78 128.58 178.73
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Fig.9 Pore water pressure strain relation diagrams of loess
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Table 11  Shear strength of soil samples with initial water

content of 2% and 12%

) N B A BN
PGA(g) )

() o(kPa)
0.00 18.64 18.22
VIR K = 0.15 17.16 16.74
2% ke 0.30 14.86 13.85
0.40 12.32 10.53
0.15 18.98 20.35

W &K
o 0.30 19.86 23.72

12% st
0.40 24.27 25.11
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Fig.10  Schematic diagrams of microstructure of loess sample with water content of 2% after pre-dynamic treatment
a.PGA=0.00 g, W=2%;b.PGA=0.15g, W=2%;c.PGA=0.30 g, W=2% ;d.PGA=0.40, W=2%
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Schematic diagrams of microstructure of loess sample with water content of 12% after pre-dynamic treatment
a.PGA=0.00 g, W=12%;b.PGA=0.15g, W=12%;c.PGA=0.30 g, W=12%;d.PGA=0.40, W=12%
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