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Abstract: Unknown empirical parameters in water retention models may reduce the reliability of prediction. The cube-shaped

assemblages of natural soil and idealized spherical particles are developed according to the fractions from particle-size

distribution. On the basis of geometry and physical properties, a relationship of proportionality between them is then proposed

to provide a physical approach for computing pore radii and water retention curves of soils from particle-size fractions, bulk

density and particle density without incorporating unknown empirical parameters. Finally, the physical approach is validated
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against the test data of water retention for a total of forty soil samples from the hydraulic property database UNSODA. The
results of RMSR between the predicted and the measured values of matric suction show that the distribution of RMSR values

ranges from 0.179 to 0.833. This physical approach is also superior to the traditional Arya model which requires two unknown
empirical parameters for describing the water retention curves for thirty seven of the forty soil samples.
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Fig. 1 Geometry of cube-shaped assemblages of natural soil and

idealized spherical particles
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1.3 RALHHSEBRKEFRESFHNAERR

AR LFLREERNTE

FH 092 B 1. 2715 % B AR R (A 0K £ & 4
1 R TSR I PP R A S5 4 R R AR L TR ER A R Y
AR FLRRARFALE ,  #k LAKE) I PR A A A R LE 7 TR T AT
TG, AR EGE: ORI IETT i ERILER
PEERONETEALB ;. @IX P& T R FLBE RS J5 L
SRR 7 A FLBR AR 2 B RRIE B .

HI3% 1 AT A, RARERORLAE & 4 b IE 7 TR I L
BRI g, (m,/ p)? s Forh g, WFARILBRER
T P L AT R w2, S, AL FLR
FA2, TR (n) RN KRB LR A, XL
ARSI BEARBRARORI SR S, FLIET7 IR LA LI
AN 0.476(4n R?), JLRANFLBIHB N nrg, » H
b AU B 1.2 T, EARER IR S
BRIFLIREA 0.476. i, FHEREOM@n 432
KPR S AL AR T 7 5 A IEHER &R

ey /[ 1< @y (m, / pg)*” 110.476(4n°R)] « (3)

TR (3) RAEMT L]k R AN IESF X L5+
FLBRAR 7y, o D5 B 5 X 5 A0 4 B 4 LE 5 R 1 A AL
Bk, mFR 1 AAn, BARBRAARUR AR SR IE DT TR
FLBRECN 2219077 o SR, H BT TG0 € RO LRk
EGWIETTRE LI E . mOCER(18, 1917140, 2
KRR A TR A 5 1A 1) R 57 B 5 BRARR AR 2R 5 14
FRTRL IS A R, AT ROSLI S H 2 T /5, Tl
BRI N T G o X PP A& 1 (10 B 2R R A
TERIURE PRI TR, 17 AL B A B2 S ke - SR
JZ o TERRURIORIE (o R AR L RORL (I R o, A28
ARREANRURLIITAR, 77 A2 LB A B2 B H AR R A R

BEARTEK, AR SO 5 R RIURL 0 2500 R SR - it
FLEE G AR5 FE RS . BRIk, #5458 KRR
R A 2 BEAFLRARR, T B 5 AL RS K BE R 38
1, HALBR A AR H 7 73 TR NS 2
Hitt, ZEFHTELALBR AT R p iR R K
JERE MG R % B3R 1 AT, BRI A AT
EFTETE EIEH n? AN R ERARIRL, i ix et
FOORL AR 5 1 S B 2n7 PR, o« 45K BRAE BR A4 R0
R AR AL R IR IR G, HAURL R K FE B
BN A R AR UKL ER 4 1E D7 R T P e T AR 3R AT
B, URREHES KRR LR A A& (m, / p,)" o
Rk, EAREN 2077 R, I E AR BRAA TR 4 A0 7E AR 1k
(m, | py)" IR BEETE P S T8, WA eSO Bk A kL
AR FHAETL KN (m, / )" BISL 7 A 25 1) A 4 IR R
SR TR B A R 12 B TR A RS 77 20 etk mT O,
TE B AR BRARRIURL 58 G A A0 R R IR R SR A AR
FErf, AT NEAE (m, / p,)'" (207 R,) LAHIE BB BR
PRIURL IR AR B AR5 07 2R, 4 FAE (3D
P LB R EL AT (3) EHE N
7'[7’;.(2“) — ¢(n) (mi /pd)2/3 . (mi /pd)”3
g, 0.476(4n’°R’)  2n}”°R,
B 1 ATAL, r,, ~0.523 R, HHAANX (4,
it — RN LR AR Rk 2
i = 0268, (m,/ p) ((1/°R) = (5)
M (5) BIR]TH 5 R R0k 2 I 2 _E B hr
R AL AR, R IIARMAERSH.

2 YRR A VAR HrK i L RO T AN TG E
2.1 BT VEXREK RS T B SEE

R (5) BRI LILRERE, B
AR B 40 SR A e 2R R TR Ty,

w,=20,c080/r.,, (6)

X, o, RARKPHIRIEK 1, 0 R B0 A
KBV NBMER A BRI, Ho=0" . sk,
XFEEASRLAL AR B 7K 0, R R R R H5L:

Owizé’w_max(zi:mj Zk:mlj (i=1,2,-,k>, (7
A, 6, NTFERIEWARES AT S KE, X

SR K 2 2L T w =0.01~0.1 kPa X B
PR G KR,k oot RN 2% IE i 22 T 23 frhE
HAEG 1ALk —AEL 20~30.

I FH AR /K S et B UNSODAP ' 40
ANEFRE CEFE 1AM ERE. 8 MV LFE. 12 ME
TRERT O ANEEERE) FIIB R AKIRIGSE R GRS
IS RO RE B 28D X B T VAT IAIE . kA,

4)




244 " + I B ¥ #H

2018 4F

® 1 RARTTRAIRABIRF TR & 180 L4 EFNAIIR 4 B

Table 1 Geometry and physical properties of assemblages of natural soil and idealized spherical particles
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