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Correlation between soil-water characteristic curve and collapsibility
in undisturbed loess

CHEN lJiale, NI Wankui, WANG Haiman, RONG Yu
(College of Geological Engineering and Surveying, Chang’an University, Xi’an, Shaanxi 710054, China)

Abstract: This study investigates the correlation between the soil-water characteristic curve (SWCC) of undisturbed loess and
its collapsibility. Undisturbed loess soil samples, obtained from depths up to 30 meters below the surface in Chang’an District,
Xi’an City, Shaanxi Province, were taken for basic physical index tests and collapsibility assessments. SWCC analyses of loess-
paleosol samples from different typical strata were conducted and analyzed using scanning electron microscope. The findings
reveal a positive correlation between the number of macropores and saturated volumetric water content. Additionaly, the
number of pores is positively correlated with the slope of the transition zone, indicating that a higher pore count accelerates the
soil's water loss rate. The number of tiny voids and the plasticity index of soil affect the residual moisture content. For different
soil layers, saturated volumetric water content and slope of transition zone exhibit a positive correlation with collapsible
coefficient. The influence of collapsible coefficient of plastic index close to soil layer on residual volumetric water content is
not obvious. The study also indicates a positive correlation between SWCC and the collapsibility coefficient of the loess layer.
By approaching loess collapsibility from the direction of unsaturated soil mechanics, this paper introduces a novel research
angle for the study of collapsibility.
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Table 1 Basic physical parameters of test soil samples

HiZ R /m RIRE IR % T %/(g-em™) FLE L B/ % TFR/% SRR /% SRS WHEFREL
6 m#+(Qp) 6 21.8 1.46 0.849 70.5 335 21.4 12.1 0.05
11 m7ty +4(Qp) 11 19.6 1.61 0.677 78.8 352 22.0 13.2 <0
15 m# +(Qp) 15 22.3 1.40 0.933 65.1 33.8 222 11.7 0.05
23 mi +4£(Qp) 23 20.8 1.55 0.745 75.9 35.4 22.2 13.3 <0
28 m#E+(Qp) 28 22.8 1.48 0.833 75.0 33.9 22.2 11.7 0.05
1.2 ik — R BE I 2 DT AN B8 TTRE, 4 AN R HCAE 145
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Fig.1 Experimental Setup

2 REERSF

2.1 AT A

o e B 11 L AR 8 - 5y - 2 0 HR F R BN 2,
Hrb 15 m 1Y Qp ¥ 1R FE R EUR A, RE QRFATEE +
b DX 3 SRR )R 4 AR SR A, 2 S O R RO

Btk )2, 5340 3 R o SRR R M )2 TR
FI 284k A iR .
2.2 FOKERIE 2R e g R

V5 A5 1) A B K 3R 5 35 T g 1) B 1 orii-
gin ARG Van Genuchten BRI FEATHIG, A S50 K
MXRSEILE 3, K 2, 210 SWCC 14 WA 3.



- 110 - Hh [ M KCE 5 B iR A 4R

®2 BMWEHELERRE
Table 2 Loess collapsibility coefficient of various strata in
loess regions
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Fig.2 e-P Compression curves of loess collapsibility coefficients in various strata of loess
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Table 3 VG fitting parameters of SWCC
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