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Abstract: [ Objective | The soil water characteristics of the mixture of landslide gravel soil and local
sedimentary cohesive soil in different proportions in Jiuzhai Valley after the “8 « 8” earthquake in 2017, were
analyzed., and the best improved gravel soil suitable for plant growth in the study area was selected in order
to provide scientific basis for ecological environment restoration after earthquake in Jiuzhai Valley region.
[ Methods | A local clay soil from Jiuzhai Valley and gravel soil from the Jiuzhai Valley region were mixed at
different volume ratios, and soil water characteristics were investigated by soil water characteristic curve

test, water constant test, and soil column test to investigate the soil water characteristics under the different
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mixing ratios in order to select soil mixing ratios suitable for plant growth. [ Results] @ The van Genuchten
model was able to fit the soil-water characteristic curve of the improved gravel soil well, and the soil air-entry
value increased as the proportion of clay soil increased. The parameter a characterized the state of the air-
entry value to a certain extent. @ The improved gravel soil increased the water absorption coefficient,
wilting coefficient, field water-holding capacity and saturated water content as the proportion of clay soil
increased. The water availability and maximum effective water volume of the gravel soil increased by 22.26 %
~50.00% with the addition of clay soil (compared with the gravel soil), and the maximum effective water
volume similarly increased by 70.96% ~131.46%. @ Of the three models evaluated. the Philip model
simulated soil water infiltration the best, and the size of the uptake rate (S) can represent the change trend
of the initial infiltration rate to a certain extent. [ Conclusion | Comprehensive comparisons of the water
characteristics of different ratios of improved gravel soil showed that, when the overlying soil layer is a water
storage layer, a gravel soil to clay soil ratio of 7 ¢ 3 can be selected as the optimal ratio for improved gravel

soil. When the overlying soil layer is a non-storage layer that is not capable of storing water, a gravel soil to

clay soil ratio of 3 ¢ 7 can be selected as the optimal ratio for improved gravel soil.

Keywords: improved gravel soil; water characteristics; cohesive soil content; Jiuzhai Valley

% 2017 A8 « 87 ML RN, JUIE VA AR S IR IR
PIXAEAE I 8 B e AR R KE L X R IR
AR FEARGEE S T NI AW 2 4 il 5 X
I YA B NG T e w2 N 3 P S w7 2K N
SR, ELAA R T 5 . L R R SR A S R
AR AT S TR 32 A T R AR A K
W B LA K A3 R, A B R G A2 L ™ R X
WY 2R RVE S RGN RSN, X R XE 4
T BT R I L PR, TR AR A BRBE 8 20 A A BE
KIgEBBRERGEEN EEHANERARES
PRI A X T K IR AR R AR AE BB R
HE ) BE S BB A A Y A S FRBE L RE A UE AT IE
W, J5 01 K o S5 A A L O A, R b, 4 0 R
NAEEE B

X F e )L AT B & X T T AR
wOLA e R Or A 2 B O 78 R b i in o
JGF B K B0 - R B P R K A R A Rk
IR R E Y. OX PR T 25 558K 1 ik
HEAT A Ee A TR A, AR AR S () B A 6 R BB oK
SCHRREE SR A R Ok i R T R R A R K R ek R
e, ER2A AL AR A B A S I AS R S
AR Cill A7 T V0 55 i+ HERD bL B B, B kL A R
AN AR DI 1R = R i w4 A 09 1 i ]
BURE o ff - 87K 53 A O RGN 28 & 300 R BEAIG 5 Bk 22
SECILE S s in AR g s il F TR K S B AR
15> LV A= 0y e o 8 R D D) 7Kt G TR K 5 2=
K5 5 U £ DU B & L & BETS U H B
20 Y0 W 52 A T RN K 43 75 & AROK R K i
ERIERE L ST MR HIRA RS T -
SRR K E e WG E, B R SR A 1 2

A ok g8 1 R AL b A R XU b R Y 22
5 LIS A L 0K D BB AL A it e Kb +
FE 12 2801 : 5 BIH B0 T FBCE L FF K MR B , A
T AHE, EERE LRAGFESKH -
R E R L, SRS R AR R LR FLIR & A5 1 50 R
HI R AE 3 ¢ 7 W b EAR A M L ROK P 8 oK 1k 3% B i
b LR LIRS R TGS SR BN IR DL R b
AN T o 3 A R A R o8 A 45 4 K SR T T AR
B R G B s L ol B RS B0 R M RE A SIS A A A
RAAESHEBE . (B XTI X R 5™
A R B SRR A Ll TR A AR LB
FEBRE L 2 — 2l R 77 5 OF A H .

R I T DR A R LB IR R R BR R SR AR S
SR FHJUZE I8 2 Mo TOAR 6 P b 55 U2 1l IX i Bl AR i
A7 R BT AT R LA [A) 44 BR LG 0 0 AT IR
EERE i PO b (11 B2 RPN A 7 S GV i Y 2 3
HRARFEA [ LB T 3K 3 1 2 0 U2 A
DX ) A K 0 i R R R A L D L8 Ml DX 2
BB B E AR AR

1 BFSEIX S

5 DX ASE - DU |48 BT 30051 9 7 1136 N U283 B
AL L ZE I KSR P X (103°46/10"—104°03" 38"E,
32°54'19"—33°16"15"N) . #b &b Ut 111 BF B 57 14 45 b
M HE3R E BEA T 1 800~3 200 m Z ], & B4 A 78
fe LU e 451X, A i KB & 622 mom . J&@ i JR IR T 1
S, BEW REE A 69 H Z ), H Rk G
e o TR B T O A FE R AR R L AR HORR [R] £ 0y
1 800 h, 2017 4“8 « 87 B T HUILIE I K5t X 7= A=
Ko I HE B L 2o + AR AR RN L



42 K 1 3 41

5 44

FLBUBOR  BR R T 3% A0 5 7 AR K i 2k S o DA AR IR
PRI IE R A W LR A A AT R A HE s
B e LB 24 i L T R R SR A A

2 MRS

2.1 K&

(D MR A . MEF 2022 4F 10 A BRA
JUZE ¥ RS X R AR R FFF 0T 1 ke PN 0 38 3 BRUIA , R
9 MEREETEMEBUAR R L b VT AR E 3 AN HURE
BRI A ARG, A 2T EEAE20 mm
i o I BR AR P I R AR R S AR IS, 7o 4 R AR it
KRR . T OB A R

(2) JUIEW DR+ . B A L2 S ik [
+ L B REA RS 5 km DL KT R E R Y
JEREMR R . T SCHRME - B,

Fie JRCA B £ TR ) (JTG 3430-—2020) %
P g AT A A B, I B M TR g R

RBCHh 2 ULER 1 RN 1, MIBURL 9% e ith 48 v AT 1%, 5%
AT ABRE RN 42.0% R N 11.0% , kL
SR 17.0% B AR 1.0% Bk TP AR
g 42.0% bR R 44.0 % KRS RN 13.4 %, B
B ER 0.6%,

x 1007 ' —o— BRI R R WA L
1 oo PIAEME L
41 80
R
jan L
o 60
_H
el 40
ii{
® o20¢
H_,
~ ol . . .
10 1 0.1 0.01 0.001
$i 4%/ mm

B 1 s 1 5 Bk 2R B e %

Fig.1 Particle grading distribution curve of test soil
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0,/ % S. /% a/em ! n ZH R*
Cy 13.61 3.0 0.259 1.539 0.985
Cs 17.83 4.8 0.028 1.396 0.991
Cs 19.50 10.2 0.024 1.491 0.995
Cs 22.76 11.3 0.020 1.365 0.996
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Table 3 Basic moisture constants of compounded soils with different ratios

ib B A KR/ Y W R E % HERE % FH a) 35 K 5/ %6
o 13.740.20° 3.2140.15¢ 4.9440.08° 7.7540.19°

C, 17.9540.18¢ 5.6740.20° 7.2440.08% 11.1540.18¢
Cs 19.3740.13¢ 6.1640.10" 8.9340.09¢ 12.45+0.17¢
C, 22.74+0.16" 6.62+0.11" 9.60+0.08" 14.1340.19"
Cu 30.014£0.17¢ 8.8040.14° 12.8740.05° 19.63+0.18°
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Table 4 Characteristic parameters of soil grain size structure of compounded soils with different ratios

b 7 AE/(geem ) BALBREE/ % EBELRE/% EEEILBRE/ %
(o 1.914+0.01° 26.1740.18' 20.6540.22" 5.52+0.19"
C, 1.85+0.03" 29.4040.19¢ 25.0640.17¢ 4.34+0.18°
Cs 1.78+£0.01¢ 31.95+0.16¢ 28.6740.141¢ 3.28+0.15¢
Cs 1.73+0.01¢ 33.5140.17° 30.9840.16° 2.53+0.16°
C,; 1.66+0.02¢ 37.75+0.14° 35.624+0.13° 2.13+0.14"
CL 1.48+0.01" 44.41+0.21° 42.47+0.17° 1.94+0.19*
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Fig.4 Analysis on effective water quantity of

compounded soil with different ratios
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Fig.5 Curve of wetting peak variation with time for

compounded soil with different ratios
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Fig.6 Curve of infiltration rate variation with time for

compounded soil with different ratios
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Fig.7 Cumulative infiltration curves with time for

compounded soil with different ratios
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Table 5 Modeling of water infiltration of compounded soil with different ratios

x5 AERLLEEEEKSNEERSN

+ H Philip & %Y Kostiakov F% #l Horton 2~ 3

R S A R? 8 a R? . i k R?
Cy 10.437 3.014 0.782 10.440 0.268 0.836 4.247 9.931 0.133 0.884
C; 8.779 —0.147 0.927 4.669 0.625 0.942 0.255 4.142 0.148 0.942
Cs 5.332 0.015 0.956 3.010 0.455 0.776 0.221 1.219 0.048 0.796
C; 1.559 0.059 0.784 0.684 0.347 0.763 0.127 0.421 0.053 0.789
Cy. 8.154 —0.202 0.925 4.373 0.661 0.942 0.173 3.178 0.073 0.819
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