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Experimental investigation of microscopic deformation mechanism of
unsaturated compacted loess under hydraulic coupling conditions

GE Miao-miao">?, LINing?, SHENG Dai-chao’>, ZHU Cai-hui’, PINEDA Jubert*

(1. College of Civil Engineering and Architecture, Wenzhou University, Wenzhou, Zhejiang 325035, China; 2. Institute of Geotechnical Engineering, Xi’an University
of Technology, Xi’an, Shaanxi 710048, China; 3. University of Technology Sydney, Sydney, Australia; 4. The University of Newcastle, Newcastle, Australia)

Abstract: In this paper, a large number of one-dimensional tests, including constant water content compression and soaking under
constant stress, are conducted. The microstructure evolution and deformation mechanism of the compacted loess under loading and
wetting conditions are investigated with mercury intrusion porosimetry (MIP) and scanning electron microscope (SEM) analysis.
Experimental results show that, as the saturation of compacted loess increases at a constant moisture content, it will develop into a
saturated consolidation process under further compression. At the microscopic level, the compression of the unsaturated compacted
loess results from the collapse reduction of its macrospores, while the distribution of microspores is unaffected in compression.
During increasing wetting under the constant vertical stress, the wetting deformation of compacted loess shows a trend of increasing
and then decreasing with the increase of vertical stress, and the maximum wetting strain occurs near the compaction stress. Under
wetting conditions, the bonds between particles and aggregations are weakened, and the particles and agglomerates collapse and slip,
resulting in the reduction of macrospores and the increase of microspores. Also, the soil structure tends to be more uniform and stable
after wetting. The creep of compacted loess is caused by the further slippage of particles under constant load and further compression
of macrospores. In addition, the settlement law of compacted loess fill is summarized from the construction and post-construction
period according to testing results.
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Table 1 Basic physical properties and main mineral components of the tested loess
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Table 2 Basic parameters for the compacted loess in
initial compacted state
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Table 3 Soaking stresses at different initial
compacted states

VIR B IR RS /) o /kPa
A 13.5(M), 50, 100, 200(M), 500(M), 800(M)
B 13.50M)5 501 20601 AGO(MY, 5602 DCO(M), 1 2000M)

R4 AREAMAKT TREFEFRESH
Table 4 Initial and final states for soil prior and after
soaking at different stress levels
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Fig.5 e-lgov curves and degree of saturation change in 1D compression under constant water content condition
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Fig.11 Developing curves of collapse strain with wetting time
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