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Effects of Water Quality on Infiltration of Layered Soils
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Abstract. Differences in the water quality can affect the water infiltration process of layered soil. Four
kinds of water, de-ionized water, natural water, natural precipitation and tap water were used to act on
three soil configurations (homogeneous loess soil, loess soil with gravel and sand with loess soil), and
the influences of these four kinds of water on the infiltration characteristics of the layered soil structures
were studied. The results showed that the infiltration descending time order of these four kinds of water in
the three soil configurations was: de-ionized water, natural water, tap water, and natural precipitation.
The changing trends of cumulative infiltration amount in the four kinds of water qualities were basically
the same, and the descending order of cumulative infiltration amount was; natural water, tap water, de-
ionized water, natural precipitation; sand with loess soil, loess soil with gravel, and homogeneous loess
soil. The ascending sort order of advancing distances of wetting front in the same period was;:
homogeneous loess soil, loess soil with gravel, and sand with loess soil. The influence degree of water
quality on infiltration rate, cumulative infiltration amount and the wetting front’s advancing distance of
layered soil was determined by the layered combination mode of the soil.

Key words: water quality; layered soil; infiltration process; experiment

IR H . 2016 —02 —04  f&[A H I : 2016 —04 — 18
ELWA: % [ RF LS TH (41530854)

EE R FEAE(1978—) Lo W12 HTHOI A K2 U , 32 % M 4 S 5, B-mail: jihengying@ 126. com
TS ABWIZE (1956—) 90, B0 B, T4 2 0, 3 3 A+ 96 B 52, E-mail ; mashao@ ms. iswe. ac. en



184 & A Bl B ¥ i

2016 4

5l

TR R A BR AL P R T B S KBS FK
AU BRI K P TR R 2T R R
Wi 7K F 5 B 3 TT K 0 R0OKG W 2R B MR T 5 i Uk
OrAE LR IE S, H AT, A R O K 5
EBRR L A X TR B BT IA N H IR
K A3 B 5 A S W AT S e P B T AR L
AT R O A T K e R R
SHIZ I G CSAR) B 3 im el /o 1 % A 45T HF g
B AL K AT i 3 R B S K R FEIGIN
SETURIE ST R K R A B T R T S Bt
AR A 405 A % TS R SR 1 43 R R B, 9 T 5 ) 1
HE B B, H T, 06 T K BN 4 K I MR i 5
Wi 20 2 8 T 0 R4 KO X R R AR
T 14 % W B 9 A I 3

JEAR AR B SR A O A AR 2R T X £
HEAB M F KR 4 B 5 RS 4 o R AL A B
SO o 2 MR A HE X K 4y iz 3 B A 0E R BB AE
T, 36 R 2R B J2 B T AL A A B R
DN o (A W 3 7 N v N /= = o
KA COLMAN 2577 i s J2 K 4 e ]
ERHEES R L5, EAB SR A0

il

+ ¥, HILL % 58 & B8 000 3 s LY, Y
30 A o ANOREL T 3 R S R AR
KT R, FXHE " MY LR E/HILT
A PR AT T AR LS I, Wk B R
T 2 i SR TR JS B R R AR A AR
RTHEY LI BEWHE L ABTR, 55T ER
THABHLG K F 20 B0 R A B W, 5
RV ZBL K PG R T F2 M EKaE . A
i, DL BT A % K T X 2 R b A T
BE SR . AR SC L8 RS S BF 5T R %, R 22
BRI R SR R K R R IR BRK HE AT 5 AR
L E KR S2 B, B 5E K R A JER A8 o R
W), S IR AT AR 3 5T A B i AR L R R
HEIK 4332 Sl A Rk AR AR 22 R 0 (R I R T
KT ) FH () R R =

1 #REFE

1.1 {5

AT e R+ D A M A, SR
SN 700 ¥ 8 R U o N & 1 R RTIZ N o £ 2
TJaid 2 mm G €6 Ao A A MS —200 B 25 /R SCH#Ok
7SI R B A R 2 B o 2 b SRR S B SR AR
PP LR 1,

F1 il tEEROERYEGER
Tab.1 Basic physical property of soil

— WOHL EL 1% FAT LY
[R Ty p— - - ol } 1
45 0 ~0.002 mm  HifE 0.002 ~0.05 mm ¥i4% 0.05 ~1 mm (geem ™) /(mm-min~")
R 22.8 68.5 8.7 B+ 1.4 0. 020
(LS 4.49 20. 87 75. 64 b+ 1.6 2.791

1.2 ERTESEN

S AE B e AR 5 S A [ K A
SR AT o R A 2 5 Y AT A
0 R B A e R (38 R R )
FIRD e 385 (b 4 o o] e 38 ) 4T — 23 5 A5 58
B, 3083 AL B, AN AL EE AT 3 R NI AR
2% K E AR S em 55 35 em (/8B BLILES AF HE AT
WRBUK LA B LR BB AR AR A
29 30 em, R LA RIEEZ O 10 em, % M H
(21 B 0 £ = O o e o = S 2 A
4, UR T AS . SRR R FOm K
PAPR 35 EAEAEIEE KK 3 em 1§00 T A%, AL R
A T s 22 By R R 7T A, 22 o 1 A R T 2K
AB WA E MAE TF 46 2 %18 B 5 3K 30 em IR IS
SRR IR I8] o Hy T 92 08 45 2 I () 250, AT 220 28 K
Xt A B R R

L3 NEXBERKPERMER

S Ei ) PR B NN NN ) S PN
IKBEAT L IEAB S, LI s K R ROR R A B
WP KT KAERE AH, P sY
BT ELIRK Bk K b X s R KT B Ok
IR s RARFE IR AR i 2 X 1 SR B K 5 RARBUK 2
WCE T a KL ERRIK . SE8 HIK B3R A Jm v I 2

®2 AREKROERMER

Tab.2 Properties of various water

KRBT G L/ (mmol- L") pH A ML FH/(uS+em™")

LETK 0 7.04 3

KIRBEIK 0.03 7.76 36

KIRFUK 1.47 7.97 452

1 k7K 2.24 7.78 634
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Fig.1 Comparison of infiltration time with different

water qualities of soils
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Fig.2 Changing curves of infiltration rates of layered soils with time under different water qualities
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Tab.3 Stable infiltration rates with different water
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qualities of soils
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Fig.3 Changing curves of soil cumulative infiltration amount with time under different water qualities
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Fig.4 Effects of different water qualities on soil wetting front’s advancing distance
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