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Mathematical and Physical Base of APPIA for Unsaturated
Soil Physical Properties Determination

ZHANG Guang-hui
(Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of
Water Resources, Yangling, Shaanxi 712100, PRC)

Abstract APPIA is a special softw are for unsaturated soil physical properties determination, and

can rapidly analyze unsaturated soil w ater retention curve, and conductivity curve and provide with

relative parameters. The mathematical and physical base of APPIA is analyzed and the results

predicted by different method are compared. The result shows corrected unsaturated soil physical

parameters can be got by APPIA. So the software of APPIA should be spreaded widely.
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APPIA Winand Staring Centre RETC )
, STAR- 1 APPIA ,
APPIA (1)
hn(0);(2) Richard K(m);(3)
Brooks  Corey van Genuchten ;(4) M ualem
Burdine ;(9)

1 ha( )

APPIA 2 (1 0:(2)
Richard :
C(oW/a)= (d&)[K(h/D - K]
: C— (T): K— (LT™Y: h— (L): 1—
z (L), 4 ,

:1999-03-19 * (KZ951- B1- 211)



26 19

1| B C — hui , G(i=1,
___I_f':"i’ﬂ'i _____________ 2 n), STAR-1
hm.t,i hm, e .
3| 63 C — a3 ' ( )
Vioize41r2 n ’ n ’ 5 (
B — S
2 01’2 ( im0,z 5 N 4
—f Viciza+uz ]
) 4
1 6,1 ( — Ry
, hm,t,i
6, D) D) 6 2
1
2 K(m)
O-1.i— B.: i—-1 t(t=2,3...n) i(i= 1,2, 3) s
0, 3 Viov2is 12
Vi- 2.+ 112= ——_— 1;(11(67 Lj— e-,j) (2)
: Vievziv 12 -1 ¢ ; T— ) a -7
G Ahwi- v2iv V2 = B iv thm - 1iv 14 B ibim - 1, 3
a Az - Zit 1= Zi (3)
o : hn T (2).(3)
(n K(m),
, K(m)
3
APPIA Brooks  Corey "' van Genuchten [4]
3.1 Brooks Corey
Brooks  Corey 1964 , s
B+ (0-6)(oh) " oh> 1
o [0+ (8-8)( " (o> 1) “
6. (0h==1)
. 6 5 06— 5 —— , ;
A_ D) e e



4 : APPIA

27

3.2 van Genuchten

2 2 [5] Varl
Genuchten
Se= 1/[ 1+ (0h)"]" (5)
: Se , :Se= (6-6)/(6-0); X n,m
) m,n (D) m=1-1/
n,(2) m=1-2/n,(3) n-oo, mn 3 ,
mn , m n
(5) . , 3
, , , , Brooks Corey
m n
) m n
s m=1- 1/n m=1- 2/n ,
4
APPIA Mualem'®  Burdine'” s
4.1 Mualem
Mualem s
K(S) = KsS{f(s)f (D] (6)
(6) : Se—— 3 l—— s , 0.5 ;
s
Ks 3 f(Se) ) s f(Se) = I[l/h(x)]dx
K(h) D(S.) :
~ KS{ 1_ (&L)mm[l + (O(h)n-lfm}Z ~
K(h) = [lll/+ (O(h) n]m[ (m = 1 - l/n) (7)
_ (1 - m)KSSC_ mr _ 1/my —m _ Umym _ _
D(S.) = an(6 - 8) [(1- S:™) "+ (1= 8. (m=1 1/n) (8
4.2 Burdine
Burdine (9) M ualem
Burdine , 2
K(Se)= KsS<[1- (1- 5."™)"] (m= 1- 2/ n) (9)
DES) = (1= m)KsS. " ”’2’"[(]__ Slmame 2L g (10)

2mn(6="5)



28 19

5
7 N e’ &7 0(7 m,
1y l K57 APPIA
, APPIA , )
N
0(b)= & (W6~ 8(5) 1)’ (11)
Wi— ’ ) > b—
N M '
0(b)= e WIB= B(H) 1)+ D (Wl Wa[ Vi V()] ) (12)
, APPIA T r
6
APPIA ,
, 1 van Genuchten
Brooks and Corey , Mualem  Burdine
s A PPIA
K= 3.6525+ 0.0502K . r=0.9226 n= 10 (13)
: Ks—— APPIA 5 Ksem
1
5] 0, o m n l K,
V. G.(m=1- 1/p) 0.1 0. 414 0. 005 0.612 2.576 - 2.127 2.558
:V.G.(m=1- 2/n) 0.1 0. 409 0. 0059 0.400 3.334 - 1. 280 2.666
:V.G.(m=1- 2/n) 0.1 0. 406 0. 0064 0.300 4.073 - 2.259 1.877
:Brooks and Corey 0.1 0. 395 0. 0074 1.000 1.022 - 2.395 1.477
Mualem
7
A PPIA hn (0) ,
Richard K(m), Brooks Corey van Genuchten
,  Mualem Burdine
STAR-1 APPIA s

(% 32N)



