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Abstract: The particle-size distribution (PSD) of soils has been widely used in the estimation of soil-water characteristic curve
(SWCCQ), and the pore-size distribution (POSD) of soils has an important effect on the SWCC, and the relationship between
PSD and POSD is of great significance for the study of SWCC. Through the analysis of a large amount of experimental data, it
is shown that there is a linear “ladder” distribution law between particle size and pore size in the double logarithmic
coordinates, and the larger the particle size is, the more obvious the linear “ladder” is; the smaller the particle size is, the

“ladder” disappears gradually and tends to linear distribution. The smaller the particle size, the “ladder” gradually disappears
and tends to linear distribution. Based on this, firstly, the relationship between particle size and pore size is established
according to the linear “step” distribution law; secondly, according to the Young-Laplace equation, the particle-size
distribution function and pore ratio are introduced to establish a SWCC model considering the particle-size distribution and
deformation of soils. Finally, the model is verified through several sets of experimental data, and the results show that all the

proposed models in this study can conform to the experimental observations better, which verifies the reliability of the model.
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Fig. 1 Schematic diagram of soil-water characteristic curve of soil
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Fig. 2 Medium arrangement characteristic values of soil No. 2002
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AT 2361 it 0.003 0.404 1033 -0.555
4680 it 0.008 0.373 285.2 -0.392
FT 4 WEHIREBIERT ., FRIHTESH
Table 4 Code of sandy soil and parameters of model II and Model III
" UNSODA 1t , BT 24
51 + 51
L ] e a b o1 03 u o n m
1460 -t 0.581 2.523 88.86 294.6 -0.837 935.1 0.003 937.6
FEIIT 2384 b+ 0.427 1.221 81.94 9335 -0.933  8.997 0.222 12.46
4520 ht 0.261 2.903 360.8 890.1 -0.918 2795 0.002 2804
1460 it 0.581 2.523 50.46 294.6 -0.837 1.285 0.682 —
FRAATIT 2384 ht 0.427 1.221 63.22 9335 -0.933 2.377 0.499 —
4520 ht 0.261 2.903 112.5 890.1 -0.918 0.017 2.604 —
=55 MRBPRIAEER
Table 5 Fitting results of five models
R2V151H
i FE b A - - - -
5 e AT FEAITT R VG A FX #7
i 19 — 0.9996 0.9993 0.9919 0.9979
3 11 — 0.9995 0.9994 0.9930 0.9981
B+ 6 — 0.9997 0.9995 0.9945 0.9992
¥ %+ 3 — 0.9995 0.9994 0.9989 0.9990
BT 4 0.9995 — — 0.9997 0.9997
B+ 4 0.9995 — — 0.9996 0.9997
A+ 10 0.9997 — — 0.9998 0.9998
i+ 16 0.9998 — — 0.9998 0.9998
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Table 6 Names of sandy soil and parameters of model II and Model II1

. (TR 2

PS4t y2 . 2 it}

T MoMBUY k3R

a b o1 03 u o n m

BRI HE B 0.104 0.902 195.7 9438  —0.829 1260 0.002 1272
FERITIT e Rahardjo #  0.104 0.902 195.7 919.0  -0.829  2.988 0.307 —
BRI HE=ME fib124] 0.104 0.902 89.80 239.0  -0.569 1481 0.003 1498
FERITIT fhE 0.104 0.902 84.02 239.0  -0.569  4.075 0.312 —

FHIE 2 E 0 BN B, Ho SWCC HIRZI .

HIEE— B8 =B B o 58 HESIAFAEAR 0 1 A0
UEHEFIRF IR AL o, JFor AR AR LA AL TN £
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HI& 10 AT, H 55— B Boi & SR TR 50 1 AN 0)
GEHEFHRRIE R AL o) HOREEY TT ASEAYTIT, 76 KT 100 kPa
I, BRI A SR S SCME R IUVBOR IR % TR
P2 =K BUi € HEDRFIEAR B 1 AITAEHESRFAIE 5 5
o3 [ 7Y T AR AU TR0 45 SR RENS R UT 1) 15 10
18, RYLRAE =M B 1262 SR 28 — B BL
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10 FEIMERFHE S HA KT ERI%IT EE S DNE
bol-d

Fig. 10 Comparison between calculated values of soil-water
characteristic curves and measured values of determined
parameters at different stages
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Fig. 11 Comparison between calculated and measured values of
permutation characteristic values of determined parameters
at different stages
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S, = C(s){l —exp

C b
‘(%J } S

A =6s"(e le) ", (23)

K A ERRTARE T A BEHES RS -

gi a0 (21 1 (22) wIEL, LB A E4E A RK
LR SWCC IR, HE 51 SWCC # AL bREl
PR, SN BRI 25, RAENHE
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Fig. 12 Schematic diagram of changes of characteristic values of
medium arrangement with different pore ratios
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Fig. 13 Main drying and wetting surfaces in e-1gs-S:
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R7 FNEHEEE SWCC X ESHNEE
Table 7 Number of fitted parameters associated with SWCC for

different models
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Fig. 14 Comparison of measured and predicted values of soil-water characteristic curve under constant pore ratio
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Table 8 Names and model parameters for clayey soils
Y
Gt N2l PEZH
a d )2 v
1 Municipal Boom %[> 0.006 0.825 3391 -0.679 5.733
2 Speswhite =4 =120 0.001 0.767 1613 -0.291 2.534
3 Barcelona g7 0.001 0.431 70.16 -0.059 4.645
®9 DMLHBRMERESY
Table 9 Names and model parameters for sandy soils
Y
G AT PEZR
a b 03 ) o n %
4 Rahardjo b4 0.104 0.902 84.02 239.0 -0.569 4.075 0.312 3.902
5 Touchet fb(2] 0.043 0.845 3.720 2858 -0.201 0.875 0.546 1.068
6 Lee #j+12) 0.798 0.984 133.1 -0.727 0.016 2.710 8.485
4 5 iR EER

BT L RIRAR RN, 8N FEFLBR AR T -7k RE
FEM 2R, st 2 200 E o S UF 4 tHAB A 1Y) 1
WA B, FEILLR 3 f4iR.

(1) Kift 5 FLAR Z [ALE XU H Ak by~ A7 2otk
CBEET IR AT, RARER, ZetE CPRL” Bk
B REARBR/N, “Birdh” i@ WE R T 2tk Am,
FEICEER B SRR S AR A HE Gt R A e

(2) BT RAHIAZEMAELER R, R
Young-Laplace 75 %, 5l NRLAE 51 RECHIFLIR L, 2
SLF R IRORLAR G S AR T ) 1 A g -
IKRHIE R B0 B A, Forp M b KRR Hh 22
BRI R 2 TR R IR SR

(3) i KRR HAR I IER B, AT
B REAS AR U R L R KAT A, BB SRR S
W VG AL FX BRIAR Y, (B Tk +
IR AR B 7K M B R B e IR AL 3B A
TS, SCHMEE .
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