e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

o B B - O P e S YR P T A A
P2 BIAR, FREX, KTFR, 1 K
Collapsible properties of Q, loess and its collapsible prediction model

FU Yukai, LI Guanglin, LI Tonglu, ZHANG Ziran, and LIU He

TEZR R View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202307022

FETT ARG K A S

Articles you may be interested in

TRJEE B L MR KRR A Y e o) i A F

Analysis of collapsible deformation and vertical soil pressure action of thick loess foundation

Jo 5 53, RUPEA™, INSERE, FUR A, RS, 55™  KSCH BT TREHIST. 2022, 49(4): 157-164
BT EMIT Mk Q2 IR AR ERT 5T

A study of the collapsibility of Q2 loess based on principal component analysis

FERE, XN, BbeR KO TR HBTL. 2020, 47(4): 141-148

o LI A O L BRI T AR K e i a3

Research progress and prospect of loess collapsible mechanism in micro-level

U3, B, T, AR, T KOO TR, 2022, 49(5): 144-156

AN RSB T B RO R AR BB A B 5

A model test study of the instability of loess fill slope under different compactness

BRMTT, 6122, SRIbEHE, KA, Bh 4, Bk K SCHBRT TREHLIT. 2022, 49(2): 137-147

s S22 b L AT O ol e S T LA B ke 7 g o o

Reconstruction of the landslide history since late Pleistocene of theBaxie River Catchment in Linxia Basin
Ry, 228, Wias, EAr, XU He, RE M, THEA KSUBR TR, 2019, 46(4): 26-33
USSR R A AK SR A

A study of the process of particle column collapsing into water under 2D condition

VT HL BEPEAK, sk4r, TAE B 55 K SCHUR T AR T, 2020, 47(4): 90-96

ST AN, P TSR


http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202307022
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202109012
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201911046
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202108064
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202104068
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.04.04
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202003066

528 B 1M TR SCH T T AR b T Vol. 52 No. 1
2025 4F 1 A HYDROGEOLOGY & ENGINEERING GEOLOGY Jan., 2025

DOI: 10.16030/j.cnki.issn.1000-3665.202307022

AP SEEIL, 2R bK, 2RI S, A R B T B A B A R R B TAUIASE TR (], K S 5 TR Ml T, 2025, 52(1): 159-166.
FU Yukai, LI Guanglin, LI Tonglu, et al. Collapsible properties of Q,loess and its collapsible prediction model[J]. Hydrogeology &
Engineering Geology, 2025, 52(1): 159-166.

RSB AT it B A B B R 1 R D B Pl AR B

P FER FRR RF A, 2 R
(1. kX FHBRIEEMNLFE, EH B 710054;2. 5 L5 RAKMABIRE T IRZEHF KRG 4H
AN AR 3E, B R BT 745399)

PR BIEER R TR SRR R R B, 2522 T (Q,) ¥ - Ay IR AR , 1 1M 5 i A SR
Lhzo T PN Q, B+ AR B AL TR, X B P IE BH ISR Q, B AT T A EOKCRTE A TR A A5, 15 SR B KR
KR J1T R B AR IR TSR AR, 7 o-lgp 2 X B bR R b, F 2k K Lorentz %1 pRKH) i Q, 8 10 I R A9 TR )
FHOCRERL, SR 5 2 T B 2005 5 KRNG5 I R S TR AN S K A0 T R B = 4R . LR &5 SRR B
0 4 PR3 DR, B YR B R TR Ol 2 X AR B 28 T g 7 SO o 2 P G 3 - R - -/ N ) AR AL B, LA B KRR G4 -
DRI B BLAY 23 5T 3 A B 8 7K AR A AR AR T BI0AE , 349 A 0 RAR 285 e 45 i 26 0 465 40 it I TS 5 4 8 70 3T WA {38 4 28 ORI 0 )i
T T3 3 B 5 K A B0 0 R /) o S ST A R A TR RE R M AT R Q, i v TR i L D A% R TR B I AR KT
B2 Ak, BT SR BN Q, B AR A [ 5 UK RN Ay 41T AY M B AR KL, WP IRIR R Qq B LAY IR K | 0 B T A AT S PR

FEHRIR): T IE R 4 WRRE AR TRRE R G s S KR R
FESEES: P642.3 YRR : A XEHS: 1000-3665(2025)01-0159-08

Collapsible properties of Q,loess and its collapsible
prediction model

FU Yukai?, LI Guanglin'?, LI Tonglu"’, ZHANG Ziran"*, LIU He"?
(1. School of Geological Engineering and Surveying, Chang'an University, Xi’an, Shaanxi 710054, China;
2. Water Cycle and Geological Environment Observation and Research Station for the Chinese Loess Plateau,

Ministry of Education, Zhengning, Gansu 745399, China)

Abstract: Long-term surface leakage caused by intermittent surface irrigation or project operation can lead to the
humidification and settlement deformation of deep Q, loess, compromising the safety of the structures. To predict
the collapsible deformation properties of Q, loess, a series of high pressure consolidation tests were performed
under different water contents on Q, loess from Jingyang of Shaanxi Province. The collapsible coefficients under
different water contents were measured by using double-line method tests, and the collapsibility of Q, loess of
different water contents and pressures within high pressure range were investigated. Based on these experimental

results, a pressure-dependent collapsibility coefficient model in the J-p semi-logarithmic coordinates was
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proposed by using linear and Lorentz-type joint functions. Furthermore, a 3D collapsible surface model related to
the pressure and water content was proposed based on the correlation analysis between model parameters and
water content. The test results indicates that all collapsible coefficients in the d,-p semi-logarithmic coordinates
present the trend of linear slow increase-sudden increase-peak-decrease with the increasing pressure. The
boundary pressure between the slow increase stage and sudden increase stage remains unaffected by changes in
water content and corresponds to the structural yield pressure of the saturated compression curve. Additionally, the
peak collapsible coefficient and its corresponding pressure decreases with the increase of water content. The
proposed model can accurately describe the variation of collapsibility coefficient of Q, loess with different water
contents throughout the high pressure consolidation, which is of practical significance to evaluate the collapsibility
of deep and thick Q, loess under water immersion and humidification.

Keywords: Q, loess; collapsible deformation; collapsible coefficient; pressure; water content; collapsible
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Table 1 Basic physical parameters of Q, loess in Jingyang
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Fig.2 Particle size distribution of the sample
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Fig. 4 Structural yield pressure with respect to water content
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Table 2 Structural yield pressure of different water content
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Table 3 Model parameters with different water content
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