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Influence of discontinuous distribution of collapsible loess on its deformation
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Abstract: Investigating the difference between the calculated and measured values of the collapsible settlement is useful and
necessary to accurately evaluate the loess collapsibility. Although the difference has been noted by many researches, it has not
yet been examined deeply and systematically. Based on the results of two field loess immersion tests in Xi’an loess tableland
area, the numerical method is used to compare the collapsible deformations of loess foundation with different proportions and
arrangements of collapsible and non-collapsible soils as well as with different collapsible degrees of collapsible soils. The
results reveal that the inhibition effect on collapsible deformation, which is caused by the discontinuous distribution of
collapsible loess, is one of the main reasons for the discrepancy between the calculated and measured values of the collapsible
settlement. In addition, this inhibition effect is more significant for the cases with more random distribution of collapsible and
non-collapsible soils, or with higher proportion of non-collapsible soils. Through comparison, the impact on the inhibition
effect caused by the collapsible degree of collapsible soils is not very strong. The inhibition effect should be taken into account
in calculating the collapsible deformation, and the related data should be collected and summarized in future engineering
practice.
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Fig. 1 Results of self-weight collapsibility tests
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Table 1 Field loess immersion tests results
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Fig. 2 Results of self-weight collapsibility tests in Yangcun
village, Xi'an
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Table 2 Proportions of different coefficient intervals of self-weight
collapsibility
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Fig. 3 Three types of computational models
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Table 3 Parameters for numerical calculation and corresponding coefficients of self-weight collapsibility
- R R B R EE P W B SERTAEES
/(kgm®) /MPa /MPa /kPa ) 3 A S
IR Rt 1780 12.22 9.17 38 32 — —
A 1 = R AK D) 1770 11.11 8.33 35 28 — —
o S1 ¥R+ 1770 1.79 1.23 12 19 0.000~0.034 0.015
S2 W pA T+ 1770 1.37 0.94 10 16 0.000~0.063 0.029
S3 W pA T+ 1770 1.19 0.82 8 13 0.000~0.095 0.046
S4 W pA T+ 1770 0.89 0.62 8 13 0.000~0.126 0.061

3 4 FRIENE L GRMIE) SE MK 4
AR AR AR ST B VR R R ECFAME K
YOk, ERRE 4 (M) IHESH, His S1~
S4. MR M1, M2. M3 H/K)aieba i 535
HF 3 ST RRETEL .

3 WHESERM A
3.1 3FhER (M1, M2, M3) HE%ER

B4 AR 1T (MDD TSR, EA &0, A
Dy TR I A e YA B o B L B R (R B K
LEPEE N, H B BUEA ZE RN . X B 1 2
P 90 o R A S o 8 T A B 4
N, CRERLSZINME " AN CRTE TS BOABRE

500

—eo— MIMIFEHEMH
—e— M S {E

EE RIS
S & 8

g

R R e
B & B%
4 HE IMHHEBRERRE
Fig. 4 Self-weight collapse settlement of Model 1 (M1)
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Fig. 5 Self-weight collapse settlement of Model 2 and Model 3
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