$43% B 1M "= L T #M o #k Vol. 43 No. 1
2021 4F 1H Chinese Journal of Geotechnical Engineering Jan. 2021

DOI: 10.11779/CJGE202101007

TS A e AR R

X, FEEY

(1. Ab5UASE AR AT T TR E 3 A 9eie s, dbat 100044; 2. JbRiadifiks: ARSI TSR, dbsl 100044)

o OE: LKEHIE R RER AR AN L R AN A T RE, B IR O S R AR R RN, REHMCA R
ST AR Z M KRR Y S JE AR A, AH K SRR SRR P S A S . DU MBI R IO T ARSI, KR
HERIERAEAE S AN, SEAS T AKEHE R M L, MR AN RE R, ZhS o KRRAE ih £ W 0 7E T AR AR B K,
MRAGIE FE R AR . AT RSN AT T LKEHERIZR, 1 AT 2 BRI R, IR T SIS N L 0
fith, HMBAE XA ER] T M FKEHEZ S 2. AR AR, I F e e, # 7 i AT T
FARGZR 0 KRR i 268 . @i 5 O B 45 AT T b, e AR AR AT DUAR G Hh F00 - A AE T A AL AN [ AR
HFIREZR AR b . TR ST DU TR — s R i), LB K B S A R R I 5 R e

KHEIR: LOKFHERNZE: iR e AL

FESES: TU443 XHRFRIRAD: A XEHS: 1000 - 4548(2021)01 - 0062 - 07

fEHE N X $#(1983— ), &, Ht, EIEER, FEMNFEEMEFHECHAL T/E. E-mail: yanl@bjtu.edu.cn.

Hysteresis model for soil-water characteristic curve under dynamic conditions
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Abstract: The soil-water characteristic curve (SWCC) is essential to describe the behavior of unsaturated soils. The capillary
hysteresis is an important effect that should be accounted in the equations for SWCC. The existing SWCC models are mainly
based on the equilibrium condition. However, there is ample theoretical and experimental evidence that the curve is not unique
under dynamic conditions. The dynamic capillary pressure is larger than the static one in drainage and smaller in wetting. A
thermodynamic theoretical basis for the SWCC under dynamic conditions is given. A dynamic capillary hysteresis model is
developed based on the bounding surface plasticity. Provided that the main drying and wetting curves have been experimentally
determined, the model is capable of predicting all the scanning curves. The model predictions are compared with the existing
experiments found in the literatures, showing a good accordance with the test data for both the drying and wetting conditions.
The results can then be used to explain some practical problems such as foundation settlement and slope stability.
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Fig. 1 Schematic bounding surface model for SWCC
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Fig. 2 Prediction of dynamic scanning curve during drying process
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