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Tt g AN I Bty T 7K kb 2 B2 B I T AR 0 1 i e At SR UK
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FROMAROR , T BRI, R 7Kk - I TRV 2R AR B 00 2 2 L A KT/ o AR AT S ST IR 46T
I FE TR, 0 SRR, B RAE WD R P 5 B I TR s BLAE K 70 i NP HIRZS I, 02 B 7 (0 8 kR
AL S5 IR LR L. FSC b, 3R KRS HEAT 255 2 B BUN , 1P R R 0 5 i w2 N B E Dy
R K G R SRR R B SEANTI M R K ARG B RE K T TR A AR A 0% A R AT
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h=_9 (12)

2 0-0, 9 F 3 T3 E KR I & (em’/em?) o

RADFEW, ZIR R KIS & TR FE EER, EFBE K0 E#EAN LR RS
KEHEEIAER LR,

M6 T LAE 55 1 B B iV 2 R AR, B K BT E R . 55 2 P e b 2 R ALK, B K
b T T - U] R P AR RN . E SR 1B B, B K B TR R R, U B R AR, B K B TR R
BT ZE R (P>0.05) . TEFEANAI B, W2 B UK, BE /K B R, BE K EAEEE N B2
JEPE 30 e B, BAE K b T 138 A

i S 5E6, XL AKAME B A BE K LT S R EO RN ST T RS IR
HASHRMA R BT R, SUESH I KR >0.918, Hi R AKANA B S EIETT 2 vewse <
0.24, BE /K LT @ A S B T 2 viuse<2.30, &S E LG HER PRS0, BB A R AP I IE
NT HZEZEGWEEN b 5T EIEE DWFE R LA EAERAN & UESE B, N8 RT T =
IIHT. GEREIR, SRR R KNS B AR K T R S EU A R R (P<<0.01) , S ib
J2 JEFE Sok R KR B 1R 8% S B0 WO 3 5 (P<<0.01) , X B K T LE B T v B o A B 2 i (P<
0.05) , X BE K LTI A H 2 o, 5 ZHPIRS B K B ER p G R0 (P<0.01) . ZZHIThw XD
X B KW AE T B0 S AN B3 (P>0.05) , X - 38 7B E LR A 45 TR B By A B e (P<
0.05) , % HAh A& ZH0E B IR 2 52 (P<0.01D).
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£ 4 T ARANEE LT K B3RS Z B b 55

A E Qem TR E hem
2;1/ Diem MESH MAILE MESH MAILE
To/d viem g/Cem-d™") r Viyse u/d v/em w/lem-d) R Vs
15 0.381 3.791 0.919 0.969 0.238 0.384 112.7 8.594 0.940 1.409
15 20 0.523 4.544 0.539 0.951 0.218 0.257 111.6 5.763 0.939 0.496
30 0.674 5.309 0.234 0.983 0.224 0.124 115.2 1.204 0.974 2.282
15 0.343 5.839 0.245 0.989 0.215 0.203 118.8 6.742 0.979 0.359
30 20 0.396 6.072 0.163 0.981 0.217 0.129 119.8 2.321 0.938 1.660
30 0.433 6.228 0.121 0.983 0.223 0.152 127.8 0.57 0.928 0.941
15 0.354 8.351 0.076 0.930 0.206 0.133 131.0 2.207 0.960 1.352
50 20 0.363 8.385 0.071 0.924 0.207 0.163 134.5 0.494 0.919 0.832
30 0.364 8.392 0.066 0.920 0.207 0.181 143.0 0.002 0.968 0.287
hw  P=7.42X10"" P=1.00X10™" P=3.61X10™" \ \ P=7.09X10™"" P=137X10*" P=8.73X10™" \ \
T4 D P=1.04X10"" P=0.02X10"" P=3.19X10"" \ \ P=2.55X10"" P=0.03" P=220X10"" \ \
haXD P=4.18X10"" P=0.14X10" P=8.20X10"" \ \ P=2.81X10"" P?\(I)é76 P=1.66X10"" \ \

T AETT 220 W R BAT IR 35 A (P<<0.01) s *3878 BAT B 252 (P<<0.05) s NS 7R 70 it 35 5 (P> 0.05) o
NTIRREGH R EALh o HEEE D 5 1o g* topu' Z A A SIS R, 1B H T Pearson 73 Mk, Hgh |
MRS prs . WS AL, Wb R R BB AR AL IR AR By A B KT AE L T v o B B IE AR
K (P<0.01);M 24iA B Ze VA € #b s o BUN , Wb B B AL 5 B /K AR E BT A K 7K R 58 #h45 R AFAE AL
WY ) SR 5 (P<0.05) . W02 BT RAEZAG MG Iy B IBUR , JF H 5 1T /K218 44 i 32 DL B K
G218 b AR AR AE W] SR B R R
£S5 b SHZREAXX AR

Eiztan T D 7 v q 2 v u
hw 1
D 0 1
T -0.630 0.505 1
Y 0.960** 0.158 -0.44 1
q* -0.716* -0.793* 0.118 -0.822%* 1
T -0.466 -0.437 -0.168 -0.620 0.918%* 1
v 0.914** 0.327 -0.486 0.916** -0.706* -0.446 1
u -0.765* -0.720%* 0.155 -0.862%* 0.956%* 0.848%* -0.819%* 1

2.3 WEBAS EE 5T Tk 4MA 2 E L RERTE A B (L 45 4 RO 52T

N T TR Z R AL AR FEAEAT A i 1) B R KRN RS B B3 L LA T T AN [ (]
(2.4.8.12 A HL T KA ZAH 2R 19 23 A R B 7)o F I 7 AT 2601, AS [R]RF [) 1 7K R 2 S5 B 28 1) 20 A7 R 2
AN o W02 2 A0 R FEE T 1 S 7K I 8 77 A 5 T PR B 0 43 A AN [+

EBE K EFEBNRELE 2 A, S0 2 R BE (AR M KR 45 B (B 2R (R B2 e R B S 5 1 24 D J2 2 A
EAGET LR KRN R AL I ERIR, SR 2 B AL R R KANE R R . R EALTE 35~
50 cm Z [T, R 7K kM B () S 28 20 AT 2 FEROR , B 7K AN B 52 b J2 73 A PR 5 M B A UG

R KNG B AR AE 4 d K& DLS B, BE & 00 2R B 8 Ik . Ui B R ALLE 15~30 em 2 [1]
B, 1 J2 R B B A 15 b T KR 25 S 26 S I BIR , sE iy B3 5 B WD 2 2 AL I 0 (30~50 cm) , Hhy
TKAEBEELEANZ EWEEE BRI,

Y5 RS S W R R AL A AE 15~20 em IR, HoH N /K kA5 12 d IF ik S A
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FE WA D 2 P 1R A 52 B B 2 A, 50 B LG B b 2 T ) A 6 B A K T e P PR R g B 5 T
WP JZ2 B N 20~30 om 2 BN, 0D J2 B BE A AR AU FE AR AT B K F T m B S 2 o A= AE e . Ui )22
PETE 30~50 cm Z [ B , B K b T B R S 2k B 6 0D 2 2 67 178 Ak S B BRetR o0 A1, Tk BH s b J2 2467 (1)
AT B K T R OR .

Y EABE K BT B FEE 4~12 d B, BE K BT E E L AT S0 2 R R e I K, 7R 12 d
i, BY 2 R ALAE 15~20 em 2 8] KD J2 JE FEAE 15~20 em 2 B, A /K b T i B ik 31 i KA

2d 4d
y/
N

/0 h/cm
140

i 138
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. 1
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118

0 25 20 15

30
HWREED/em

B8 LEKESfSZHEFMEYF R
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TR JEE BE 1R A8 0 B 7K IR AR PR b s BE s, IR, IR S AR DR 7 i 45 SR mT DU HE , R 7K 3R Chow) 1)
AR BIR X 1o SR A DS MR AN 235, E 2 E0 X v/ U AE B AR AR 52 M AR K, 28508 LU R B, SR FH H 25 7 FEL AR BRY A 40
PR EBE K EFEREGRE)), HviegZE T 61.97 em/d, HAR 5 52l ) 5 R 1A S 7K 2 KN 64.37 em/d 4
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o5 T R AT SRR, A R KA AR AN 0, JF HBE K ETF B b Ik BIR 5 s o5 — 7
T, 2R F AL 78 AR R EOIR £ B K BT R, 1 T2 R /K BT iR vz b 8 o 4 ) R 2%
132, AL TRt — Bk 78 156, 0IE vize 55 howf D Z A TR R R

4 25
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AR R R ) A A 1) BR 0GR DL R B K T v T R ) A8 1) R 0¢3RO0 R R A
1 0 LT

2@ AR M R I, TE B K POE BT EE 1 BB WP R Z A0 R KRS BB E K B R EA
U, T S KA BAZH 2B W, BE K LA S IR e it B2 B, S E BN S 2
JELRE R, oI R /KRR e A A B K R R T )

D EE K EFIZENFFL 0~4 BT, L FKANE R BE K LTS Z S0 2 2 A7 A8 1) 32 5 i [
EEHPTERD 2278 30~50 om Z [i] s N /K MG EFNBE K B FF R B2 S0 2 5 B 8 A 1Y) 32 B e Y0 [ £
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Study on the Variation Characteristics of Rising Capillary Water of Layered
Soil under Variation of Sand Layer and Thickness

WANG Shunsheng', ZHAI Shixu', FU Yuliang"*, FEI Liangjun’
(1.North China University of Water Resources and Electric Powe, Zhengzhou 450046, China;
2.Xi’an University of Technology, Xi’an 7100048, China;
3.Institute of Water Resources Research, Xi’an University of Technology, Xi’an 710048, China)

Abstract: [Objective]l The purpose of this paper is to solve secondary salinization of soil in Northwest China.
[Method]the capillary water rising movement characteristics of layered soil has been analyzed through indoor
test. And the variation characteristics of capillary water movement under the influence of common change of lay-
er and thickness of sand layer has been considered in this paper, and functional relationship between groundwater
recharge and height of capillary water rising with time changing has been built. Furthermore, contour distribution
of groundwater recharge and capillary water rising height has been also comparative analyzed. [Result] There
was a very significant positive correlation between the horizon and the volume constant and the height constant
(P<0.01). And there was a significant negative correlation between the horizon and the stable recharge rate of
groundwater and the rate of steady increase of capillary water (P<0.05). There was a significant negative correla-
tion between the thickness of sand layer and stable recharge rate and steady rising rate (P<0.05). When the dura-
tion of the capillary water height was rising was 0~4 days, the sandy layer was 30~50 cm, the thickness of sand
layer was 0~15 cm, which has a significant effect on the change of groundwater recharge and height of capillary
water. When the duration of the capillary water height was rising was 4~12 days, the sand layer is distributed in
15~30 cm, the thickness of sand layer was 15~30 c¢cm, which has a significant effect on the change of groundwater
recharge and height of capillary water. To summarize, the results of this study were of great significance for the
study of water salt movement and soil salinization in layered soils. [Conclusion] The fitting parameters of the
function including volume constant (v), stable recharge rate (¢*), groundwater recharge time constant (z,), capil-
lary water rising height (v), steady rising rate (¢ *) and rising height time constant (z;) were determined by the vari-
ation of capillary groundwater recharge and capillary water height with time changing respectively.

Key words: layered soil; the sand layer position; sand layer thickness; rising capillary water
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