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Simulation of Infiltration Characteristics with Various Soil Configurations
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Abstract; The soil infiltration characteristic is one of the most important soil physical properties. The
structure and texture of the soil configuration in Shanxi — Shaanxi — Inner Mongolia energy zone are quite
complex which results in different infiltration properties. The infiltration characteristics of different soil
configurations were analyzed by one-dimensional vertical infiltration experiment. The results showed that
soil infiltration characteristics were strongly influenced by soil configuration, and the infiltration capacity
was decreased in the order of aeolian sandy soil, loess soil and soft rock. The mixed and layered addition
of soft rock to aeolian sandy soil and loess soil both could extend infiltration time and reduce infiltration
rate. The infiltration process of soil containing calcites and gangue was inhibited under the high bulk
density condition. Layered structure soil had a lower infiltration capacity than that of homogeneous soil.
The relationship between cumulative infiltration and wetting front advancing distance could be well
expressed as a linear function model. Kostiakov infiltration model could better fit the infiltration process
with different configurations ( R* >0.93) than that of Philip model. The results provided an experimental
evidence for soil water movement process and also offered a technical support for the reconstruction and
reclamation of mining soils in Shanxi — Shaanxi — Inner Mongolia energy zone.
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Tab.2 Experimental design and treatment
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Fig. 1 Dynamic changes of wetting front in different layered soil depths
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Fig.2 Dynamic changes of cumulative infiltration in different layered soil depths
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Fig.3 Dynamic changes of infiltration rate in different treatments



94 ook BB R

2015 4

NG AR EAIT AR L 26+ A IR A 45 AR, X
SRR EERE I [A] RS A A — 2, AT P IRCE Y
ARG AR P IIABREFM TR L, K
FREIFHRZ ARG REABERNAE, AR
H 2R R ESRITE R IR N B B Be A5 BRI, B
J5 SR BTG o X PSSR TR R Y A R
TR TE RN 5 H2 K 73 T LA AGS |, 9 /)
7, M RHOK A A ARG SR R A B
W, K5I R AR, AT LA D oK S 1l TR 2 1
%Ko
2.5 TG NELREM
AT AN RIBETE , A A B R A AT LAy
Fe R 5 B A B WY Green — Ampt Fl
Philip ABHRJE T HIEHIRL, A7 — & 1 ) BEEL A 5
Kostiakov A\ BRI FIFE LRI & T 2 A A, 354K
BB T Horton A RY . AHF5E 16+ Philip ABHR
Fl Kostiakov #AUBIADUAS [F] JoT 359 A8 1 2
Philip ABHRL = 2L fif o) I &5 /K S84 50 43 A
X e — 4 ATB [l AR 9T o 32 ) L 2
[t LA TG, Philip ABAEILAAN
=St + At (2)
L —— ABJIE, min
S——+ B em/min'”?
A—FEBF  cm/min
Kostiakov A BRI h
I=K'" (3)
K K——25 Z%, cm/min
oL ANBAREL
HRAE S 2R AR 2k #E, A AT Origin K44 %t

Philip A58 %1 Fll Kostiakov A 5 45 8 5 ik 47 401
B WA G R RY]L A Philip ABERIG 432
RN I RE NS R U, Bk 1 HAGE & 5
FIRA BT FEE AL, Kostiakov A P45 7 X6} 45 4 B
A ROR AT, o RENTE0.93 DL b Ktk
TEW" X, Kostiakov AJB AL AT DL B 4 Hi 5 348 A [R) 4
AR RFUA S S BE T ] AR fb R B X 5 58 7
FEAPIX G AW R B BRI BT 4
FAAL

Kostiakov ABAI K {6 F 22 N B A+
ZERFLIROL B 520, 280 K & e 1 58 A8 g
H—PEHEZERR, RN L EABFHESR 1
BB [E] (1 min) Py BAA 1T AR 9735 A8 UOR 58
S — A B I BER B T A B HBRA B R
A RN R TR B K (H %0 S TR
A, RS A T AR s i ELE KT
LRIE USRS S T LR K 6. R ARG
AT K AN Tt A s sl EZ
], B ARG MER RSN AELABNST
AL ZREAR

o BT HHEABBE ) MY S W B (R,
B BB ) 3 PR, 2 T A o 1 RN
IR T A0 3 1T 1 1 A A e i s
3 A 2R RN o [HEES THR
A UL 2R R 0 A8 BE T e B Y
S SR 2Ny S T A 0 S D R 0 o 2 0 ol N =R U1 K
UK EZEAEL TREERERERN AR
B LRI R A B RE 158, M S A B 6e ) Pk
o

3 FRLEHRRNSEHMAETLOMEER

Tab.3 Fitting results of variation of cumulative infiltration with time for different treatments

S Philip A7B15# Kostiakov A7
S A R? K @ R?

A 1.9920£0.0151  0.0887 +0.001 1 0.999 8 1.4739£0.0343  0.3501 £0.004 5 0.999 1
B 0.7312+0.0087  0.009 8 =0. 0002 0.999 6 0.3930+0.0200  0.3556 +0.006 8 0.998 3
C 0.4264 +0.0155  0.0050 =0.000 3 0.9959 0.1852+0.0097  0.3322+0.0065 0.998 3
AB, — — — 3.7797 £0.1734  0.618 5 +0. 007 0 0.990 3
A,C, — — — 3.3723 +0.4039  0.6798 £0.016 1 0.9342
B, C, — — — 0.9422+0.0373  0.5047 +0.005 3 0.9969
AC 1.5161+0.0155  0.0715 £0.0009 0.999 7 0.9513+0.0196  0.3133 +0.0037 0.999 5
BC 0.6020+0.0222  0.0131+0.0005 0.998 4 0.2595+0.0291  0.2992 +0.0150 0.9957
D 0.5306+0.0362  0.0053 +0. 000 6 0.9877 0.2734 £0.0363  0.3633 +0.0167 0.9911
B,C,D; — — — 2.2033£0.2348  0.6462 +0.0134 0.9790
E 0.546 8 £0.0275  0.0025 +0. 000 4 0.989 8 0.3269+0.0417 0.4064 =0.0158 0.991 1
B,C,E, — — — 1.9956 +0.1599  0.6520 £0.009 0 0.990 1
B, C,E;C, Es — — — 1.8619£0.1191  0.6242 £0.007 7 0.9947
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