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Moisture migration in unsaturated loess subgrade

WANG Tie-hang
(School of Civil Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China )

Abstract: Taking the soil density and water content into account, a numerical model of moisture migration in unsaturated loess
subgrade was given, and parameters of the model were obtained. It was put forward that the coefficient of water volume change
m, was not only related to moisture content, but also to soil density. The change of m," resulted from density change was
large in loess with more moisture content, and is was small in that with less moisture content. Coefficient of permeability k.,
was also related to the loess density. Based on analysis of nonlinear relationship between k,,, m; and water potential, time
interval was got. Furthermore, by simulating unfavorable rainfall, moisture migration in loess subgrade was studied. The
slaking scope in subgrade by seepage was gradually enlarged. The slaked area was related to the loess density, small density of
subgrade loess resulted in large slaking scope. Eonstructing subgrade in loess with large density was advantageous to avoid
seepage damage.

Key words: unsaturated soil; loess; permeability; subgrade; numerical analysis

0 i

VBRI AR R IR 2, kR — A
HREMNE . XA RIS S — R
KUK Z W AAFT5, Xl ok & AR E
BT RS t T3 R AR L SRR
ZE5t, LRI KR ARAIEAREI A M. 35t
TrKENS LARSRIEAT B R, BRIk, SRR
RS ARn] EOR A S, TR TEAR S, AN
RS AR ] B0 BRI R AR . Ik,
0 B B S K AR B AU AR A R AT B UL i B
(1 o A7 5 B B 357 7K 3 B AR A P 1 SRR v EE A2
T, BHAICR, AT AR 1K 0T

jillls

PRSI, F AR RS 1 B B 7K 43 37 22 Ak o) i HEA T 5T
H O AR KT B O T IR, ST aE A
TARMURT A B K 2 M v SRR Y, 230
T ER IR PR R T B, Dt — BT TR A K
53 97 5 R 1R AR T FNRG R o) AR (A St 0 e

1 HREERSH
e U PRI S ) 5 7K R A At
AEth, B, HEBSER K AR . B

EEMB. [H% AR AR ImNH (50308024)
WS EHE: 2007 -01-19



42 o

2008 4

B o) {0 w] Rk e e L, kAR ARSI ) AT
(TR W]
[D]{h}+[E]{%} ~(F) . (1)

s [DINIEERIFE,  {(F) R 5 5 AF I %
KA, [EVARRAFE, (R} KRS
K a2, 50 () By

L LE] _LE]
D1+ B,y == B, +(F) o (@)

X, A B,

WIS G 287 AR B B R B ke, IO EREL
PR M T F R T R R S m) MR m) SRS
JFiWe J1 28 A5 R I K KA BUAR L R K. 6 o 57 X sl gk
FTIRE RIS e, BT TITRSURTY o AR AR B 2

X PR NGB ), B R T ) AL T o Xt
IKAIERE M, 7Kk h T 7K SR SO0 ) 7K Sk
h . AR, 75% IEHAE KW, Kk h HE
JK e B K S ANIE TR H 7K Sk b, 2R HE T A
u, —u,, FEFLBRE A S FLBUK R 0 24, HAtBE 1
RN & AN PANT(TE Iy NP OF 1 | OB i o R
KL ) — ot S A 2, s IR ) u, —u, G
) K Sk

ho=tal 3)
P8
ST ) 5 5 K F G R Ih e W ik hy
oh)=6+—2"% _ @)
[l+|(:mLI "]

A, O MEREKE, 6 WM AEBREKE, 6N
HERAARIEIKE, a, my, n AREL m=1-1/n.

e JIR R b A R AT G, A S F
T B PR P R L e h S KRR R i
FUELRKTE T BRI NTE 1) I, A2 R B AR A 52 i,
I EUE (R, (0% B AW . 5 R ALY
i, £33 (4) ZHEWF:

0. =0.36p,-0.38 , (5)
0 =1-0.38p, (6)
a = e 1277510 , o)
n=036+041p,+0.22p; , (8)

X, p, WTHE (glem®).
BT (@), WIHE KRB R AL
) 4o 1 do

== == ] 9
" T A, —uy) pog ©
K 4) AKX 9, 15
h n=1
e =m0, — 6y — — . (10)
.8 +|ah,| )"

Wl (5) ~ (8) FRAX (10), 588+ 1

WA 1.3, 1.4, 1.5 Al 1.6 glem’® IARUE (LR
Bomy SHBEKE 0 KRk, W 1 Fir. WE
PRI CLE DRy A TR ) (V) BRI T )
HEKBEOMIG, m) BARRIEKE O 1A
oo BRILZAN, m) W) 52 318 s, —Fp
B AR R A ) SARRIE KR 0 KRN
FEMEM RN T X — A R LA B v gl Hnl
LR, PEAHAIE O I A, BB G HEIR) my
H R AEARKE TR ) (MR ) i Lesek, 1F
A ST 7 EEER /N

500 —
1
o 1 7%=13 glom’
e 2 %=14glem?
k- 100 - 3 }=1.5 glem?
vc 4 1=1.6 g/em?
= 2
= 200
100
0 |
0.18 0.26 034 0.42 0.50

EBLEAKE
B 1 FRELRE ) SEREKRLAME

Fig. 1 Coefficient of water volume change versus water content
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Fig. 2 Water coefficient of permeability versus water content
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Fig. 3 Effect of time interval
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Fig. 4 Calculation flow
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Fig. 5 Two-dimensional element of subgrade
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Fig. 7 Water content change below subgrade shoulder
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