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Research on the Collapsibility Influencing Factors and

Micro-mechanism of Artificial loess
Liu Boshi'*®,Zhang Yanjie ', Wang Xu ', Liang Qingguo ', Li Sheng '
( 1.School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, P.R. China;

2.Key Laboratory of Road & Bridge and Underground Engineering of Gansu Province, Lanzhou 730070, P.R. China)

Abstract: Based on the similarity theory of model test and the principle of Monte Carlo, quartz powder, sand,
bentonite, gypsum and industrial salt were chosen to prepare artificial collapsible loess with air fall method. Soil
samples with different water contents and compaction degrees were taken to conduct geotechnical test, EDS test and
electron microscope scanning test. Test results prove that the artificial loess has a high coherence with nature
collapsible loess in the view of elemental composition; with the increase of initial moisture content, collapsibility
coefficient increases first and then decreases, and collapsibility coefficient decreases linearly with the increase of
compaction degree, which shows that collapsible behavior is similar with that of nature collapsible loess; The artificial
loess has the structure which is sensitive to be influenced by the stress state and water immersion. with the increase of
compaction degree and moisture content, particle anisotropy, area ratio and equivalent diameter increase, while
particle oblate degree and fill ratio decrease. There is a good relationship between coefficient of collapsibility and
microstructure parameters such as anisotropy, oblate degree and area ratio. From the microscopic point of view,
collapsible mechanics of the artificial collapsible loess is elaborated reasonably, which has compatible degree with the
collapsible law of natural loess.
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Table 1 Basic properties of materials

i 1 VaEy ) w
¥ARR/ WBR/ R, W/ RARYE -
% % % % mm oo

27.78 73.65 19.83  27.51 0.075~1 1.03 3.47

12 ANI®EREELHE

3 o R L R A N T R B P v
T, FEIREC HE R, N T & AR AR R 1
R  TBRATERR, 5 FhIEAM R LA 10
Wit A TolkER=0.25:0.3:0.3:0.1:0. 05
(b ) . BEHUPRMIL )5, 4% 5 i b 4 FR IO
G, Feor AR ) oA

ST Ui 2 7K 8 R R S R A T A 4
VR BEPE A S MR 43 00 4 i Fe S R RN % K o A 3
FE A 1, FHIRSEEER 0.7, W1 iR & /K = 3% |
6% 9% 12% ,15% HIVEIRBE 1 + AGRAE , iE 0 S1-
1,S1-2 .S1-3.S1-4 S1-5; # il &K 58 12% , F 52
JEH 0.75.0.8,0.85.,0.9.,0.95 il {2 B 1 1 44 3L
FE,iC o S2-1,82-2 .S2-3 .82-4 .S2-5,

1 HIESERER
Fig.1 Completed samples
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Table 2 Physical parameters
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Table 3 Compressive coefficient of artificial collapsible loess

S1 41 s241 -
P B R
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a,/MPa 034 029 033 052 0.66 0.83 0.66 0.35 0.18 0.12  0.02~0.90
E/MPa 571 667 588 3.77 2.94 220 2.60 455 851 12.12 —
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Fig.2 Energy spectrum element analysis
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Table 3 Composition elements of similar materials
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Table 4 Compound of similar materials

o
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0
AT
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Table 6 Result of collapsible test
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Fig. 3 Changing curves of sample height
under different water contents
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Fig.4 Relation curve of collapsibility

coefficient and water content
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Fig. 5 Collapsible coefficient vs. compaction degree
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Fig. 6 Microstructure images with different water contents
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Fig.7 Microstructure images with different compaction degrees
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Table 8 Quantitative parameters of microstructure

T A% ;
Bl R ;fz; EITS Zf L TR ‘?;
R T AN

S1 SI-1 0.194 0.557 0.663 0.825  0.503 0.934
S1-3 0.184 0.541 0.774 0.814  0.571  0.943
S1-5 0.109 0.501 0.858 0.810  0.657 0.981

S2  S2-1 0.166 0.574 0.670 0.854  0.504 0.942
S2-3 0.112 0.562 0.751 0.836  0.542  0.956
S2-5 0.025 0.556 0.856 0.821  0.678  0.977
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Table 9 Relevance analysis on collapsibility coefficient

and micro-structure parameters
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B4 Sk HAE R

S144 -0.939 93 -0.997 30 0.985 04 -0.879 71 0.778 23

S22 -0.982 93 -0.999 90 0.949 39 -0.998 49 0.983 52
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