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Swelling Soil Saturated Water Movement Parameters Calculating Models
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Abstract: The soil swelling deformation will happen when swelling soils absorb water.Swelling soils are widely distributed in the world,which
have complex hydrological characteristics and mechanical properties,and have significant influence on the national economy.As the current re-
search on soil water movement is mostly aimed at non-swelling soil,the related research results are not suitable for describing the process of swell-
ing soil water movement.Consequently,it is of great practical and theoretical significance to carry out the study of swelling soil moisture move-
ment.The soil swelling deformation is mainly the result of the combined effect of the soil swelling pressure and self-weigh stress,and the stress
and deformation characteristics of swelling soils vary with the soil depth.To quantify the effect of the soil swelling deformation on water move-
ment parameters,the calculating models of parameters including saturated water content,saturated water conductivity and saturated ratio of volume
were established by using soil swelling characteristic curve and soil stress-strain relationship curve.Then,Loessial soil and Lou soil were selected
as typical swelling soils,and their saturated water movement parameters in different soil thickness were measured based on the indoor
experiment,and the applicability and reliability of the parameters were verified.The results show that the relative error are less than 10%,RSME

are less than 0.07,and Nash efficiency coefficient are larger than 0.85 between the observed and predicted values of the three parameters,which in-
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dicates that the calculating models can be applied to simulate swelling soil saturated water movement parameters.The results enrich the theoretic-

al research of soil water movement,and provide reference for swelling soil water utilization and management.In future,to improve the perform-

ance of the model,the effect of the soil swelling pressure and self-weigh stress on saturated water movement parameters under different initial wa-

ter content and different initial bulk density needs to be explored.

Key words: swelling soils;soil water movement;soil saturated water content;soil saturated hydraulic conductivity;soil saturated ratio of volume
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Tab.1  Basic physical properties of soils
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Fig.1 Schematic representation of the experimental setup
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Tab.3  Soil stress-strain relationship curve
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Tab.5 Statistical changes of soil porosity under the

expansive and non expansive conditions

R ZUIES e FLBR i LIS AR %
o+ 0.41 0.50 21.95
-+ 0.42 0.52 23.80

ST, 26 M AR 1 HAT I K, £
WK B, RS R 2 I kv T B &,
RAET 8+ A2 B0 SRR 0, 1
WK N, S BRI O, LB EE R R
e b BB AL, A B KA AT )
1o o WK 2 I P 4 22 S ol 4 A ] 1 R R J3E R P b 1
SR - S A A N AR TR, 26 i K
FLBR 2R T 84 £
22 RESY

T U P e 398 6 R 5 7K R AR R LE S B

e T S A AR I T R il R R — R AR O AR iy
2, W R H % WA E S TR R 1 i
KRB, T A AN S )4 L BB BT I 1 5 K
280, DL S LB AN O B 2 Bom . + e AN K
FRLFN LSRR, - S B R AT 1 2 R0 1 ) — g
AR5 ZR M S 38R RN 7 i £k, %% B SR FH I 2 M, 1
75 T R ) 75 T 6 7 AR RS AR A E AR R
AR RBOTE T, Kook HE AR E (8, mF
LG 1E .

BT I KRR AE i 2R L R )1 AR e R £k
PLR 35  IR A Ey Ko Mmi i g 4558 (R6) , ¥
R R 1 380K 4332 sh S0 T AR T 5 B 4
1 o o 07 N w22 N e w1 U S R &1 )
T K 2R O AR R H 2R B, S8 3 AT AR
B 4% - R A A S0 NS KR R A L SRR,
AH N A 38 JEE B ) S 45 S 64T 6T b 5 SR I Nash (0%
RB 5 HRAR 22 RMS E IR X 1% 22 AR EF Wi i 7 £y
BOR TR o

*6 BAKMTIRIERKSZESETEEREAASY

Tab.6 Input parameters of swelling soil saturated water movement parameters calculating models
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