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Water-holding characteristics of compounded soil with feldspathic
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Abstract: [Objective] We studied the water retention properties of compound soil with feldspathic
sandstone and aeolian sandy soil (the content of sand was 95. 31%) by different mass ratios in Mu Us
Sandy Land,to improve the application of feldspathic sandstone to aeolian sandy soil. [Method] Mixing
Feldspathic sandstone and aeolian sandy soil were mixed with mass ratios of 0 ¢ 1,1:5,1:2,13:1,2:1,

5% 1 and 1: 0. Centrifuge method was used to measure the soil volume moistures of each compound soil
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with various suctions(1,3,5,7,10,30,50,70,100,200,300,500,700,1 000 and 1 200 kPa). Gardner model
was used to fit and draw water characteristic curves and specific water capacity, field capacity, permanent
wilting coefficient,available water content,capillary porosity and available water porosity were calculated.
[Result) Gardner model well fitted water characteristic curve for each compound soil of feldspathic sand-
stone and aeolian sandy soil. With the increase of feldspathic sandstone mass ratio,the water characteristic
curves gradually moved to the right. With identical suction (1 —1 200 kPa),the compound soil moisture
content and specific water capacity increased as the mass ratio of feldspathic sandstone. When mass ratio of
feldspathic sandstone was no less than that of aeolian sandy soil, the suction was 200 kPa with large water
capacity and strong water supply capacity when specific water capacity was 10 *. When mass ratio of feld-
spathic sandstone was less than that of aeolian sandy soil, the suction was 100 kPa with weak soil water
supply capacity when specific water capacity was 10 ? (the suction for pure aeolian sandy soil was 70 kPa).
As the increase of feldspathic sandstone mass ratio in compound soil, field water capacity increased from
4.46% to 17.32% .total available water content increased from 3. 17% to 8. 37% ,and permanent wilting
coefficient increased from 1. 29% to 8. 96%. The capillary porosity decreased first followed by increase
with quadratic function trend while the available water porosity increased exponentially from 7. 82% to
15.35%. [Conclusion) Water holding capacity of compound soil increased as the increase of feldspathic
sandstone mass ratio,and the best mass ratio of feldspathic sandstone to aeolian sandy soil was 5 @ 1.

Key words: feldspathic sandstone;aeolian sandy soil ;compound soil; water characteristic curve; Gardner

model;soil improvement
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Table 1 Composition of feldspathic sandstone and aeolian sandy soil %
. , _ URL 2H A, Tcxtur_c _ 2 )
Sample ki (<0.002 mm)  Hpki (0. 002~<20. 05 mm) Wi (0. 05~<2 mm) Texture style
Clay Silty Sand
\‘/l\

WD+ . 0.24 1.45 95.31 b+ Sand

Aeolian sandy soil

[iRF e 7 ar os e
.06 58.09 34. 85 b+ Silt loam

Feldspathic sandstone
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Fig. 1 Water characteristic curves of compound soils

with feldspathic sandstone (F) and aeolian sandy soil (S)
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FRX PR B+ 1. 2 B+ PR S R
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Table 2 Calculating parameters values of specific water capacity C(S) of 7 kinds of

feldspathic sandstone and aeolian sandy soil compound soil in different mass ratios

mREA ) = m (WP 1)

m(E A = m(RW> +)

m(Feldspathic sandstone) * A A+B B+1 m(Feldspathic sandstone) * A A+B B+1
m(Aeolian sandy soil) m(Aeolian sandy soil)
0:1 0.031 0. 041 1. 326 21 0.126 0. 146 1. 156
1:5 0. 060 0.073 1.222 5:¢1 0.136 0.158 1.162
1:2 0.082 0.096 1.177 1:0 0.143 0.168 1.173
1:1 0.099 0.114 1. 154

HEAb A 5 K R ] 5 & b A T+ HE A K T
M 1~1 200 kPa BFE K R R 3. & 3 7]
AL TE KK I F7 (1~1 200 kPa) 458 F . 4% & it +
0 Ll 7K 75 Sk 357 BRI A 2 Ok A 1 i 1 R U A
TER— K WE 3 (1~1 200 kPa) T, AL B 4 i & i 5
1y 52 T 39 L LK 3 Bt K W T 8 A8 bR 2k K
2 HEY R BEK RE sk . (HREE KR S8k,
K 5 5 3G 0 T R T % L K R RO E AL B AR
Kb B N L o B K A3 AR BN K W 1R g

HEH T AL B A R A Y S TR R AR 35 K B
L BEREAF AR B 22 57K 0 o A 58 IAR [ 2K 08 0 1) 1
OUN REHE B Z Koy s AT 51 £ 9 5 Kk i AR AL 4K
R I LAAE K W 3 85 /IN I e 7K 78 i R, HLHE K & &
Wit 7K e 7 14 A2 A At e L AL 3 K TR T 9 3%
T s R HER LB oK o BRI L S Ak Sk i
5 2 I /N LB T 0 2 7K S AEL/INFLBR ) 2 K 1 0 5
RAL BRI GfAH B T LA BE A 7K W g B 2k 258 o HG e
KA RN . ELAE AL IR BE AR A BT g



% 2 3

WK RS AL ED A S KD 4 A A R R KRR R T AT 211

— AR K A IR B 10 P E g, +
BEK 3 Ak T 5O 2 T B A R K A i KO L L
e £ K B8 1 N T BE B i U R VR AR KW
T M 3 AT, KK 1 70~500 kPa Hlt
b /N F R L S Y K A AR A
MR FE RN R, B AR AL T 102 B8 9, B W S it b 25 T
AT R L 6F, 58K 53 #E KW F1 R 70 ~ 500
kPa B (% 28 Ak B2 /I 5 25K W 32 200~700 kPa H
FILAD A 5 T 4 Jo i A A5 B, &G 4 30 LK 2R i
A BEAS K A BE A b T 10 Flodd 9, 16 W] 2 At
a5 K+ 5 a — R, K K TN
200~700 kPa B iy 728 Ak i BE R K ZE 7K W )
200~1 000 kPa Hfib#b & i i K T > + 0, 52 1

® 3

5 K 2 AR AR R K AR AL F 1077 4K
I U B Y LD N T R R, K A
JKWE F1 R 200~1 000 kPa B () A8 £k 8 3 A8 5 24
KW I B E] 1 200 kPa B}, £5 52 e + 3 1 LK 25
IR E T 10 P HCE 9, U I e T 2 G 3
[ K 3 AR b F R M AR (R RS . 4R 25 o
HNFES T R 0 RS RAE 10 $E g
19 7KW JI(E /T 1 200 kPas X4 [k 25 5 B0 10 ° %%
Y /N K A R 300 kPa (4 RV 1) .
F O TT D Bl RIRD A T Y G bk 2 i R
10 B0 G 7K W g {78 A, 33 i 1 epoK 43 14
FHRR BE 350 il B AIK

AEXKBATHBESRDEIAEARELERTENILKETE

Table 3 Specific water capacity of compound soils with feldspathic sandstone and aeolian sandy soil

in different suctions

mL/(100 kPa « g)

+ iKWK S /kPa m(GE) + m(XNP 1) m(Feldspathic sandstone) ¢ m(Aeolian sandy soil)
Soil suction 0:1 1:5 1:2 1:1 2:1 5:1 1:0

1 1. 85X 10! 2.03X10! 2.17X10! 2.32X10! 2.98X10! 3.32X10! 3.73X10!

3 0.43X10! 0.53x10! 0.60x10! 0.65x10! 0.84 X101 0.93Xx10! 1.03X 10!

5 0.22X10! 0.28X10! 0.33X10! 0.36X10! 0.46X10! 0.51X10! 0.57 X 10!

7 0.14X10! 0.19Xx10! 0.22X10! 0.25X10! 0.32X10! 0.35X10! 0.38X10!

10 8.76X10 ! 0.12X10! 0.15x10! 0.16x10! 0.21X10! 0.23X10! 0.25X101
30 2.04X1071 3.19X10°! 3.97 X101 4,58 X101 5.85X107! 6.38X10"! 6.90X10"1!
50 1.04X1071 1.71X10°! 2.18X10°! 2.54 X101 3.24 X101 3.53X10°! 3.79X10°!
70 6.64X10 2 1.13X10°! 1.46X10"! 1.72X10°1 2.20X10! 2.38X10°! 2.55X10°!
100 4.14X102 7.33X10°? 9.62X10? 1.14 X101 1.46X10°! 1.58 X101 1.68X10°!
200 1.65X102 3.14 X102 4.25X107? 5.13X10°2 6.54 X102 7.04X10°2 7.45X1072
300 9.64X10° 1.92X10 2 2.64X10 2 3.22X10 2 4.09X10 2 4,40X 10?2 4,63X10 2
500 4.90X10 3 1.03X10 ? 1.45X10 2 1.78X10 2 2.27X10 72 2.43X10 2 2.54X10 2
700 3.13X103 6.81X10° 9.74X10°° 1.21X10°2 1.54 X102 1.64X10°2 1.71X10°2
1 000 1.95X1073 4.40X1073 6.40X10°° 8.02X1073 1.02X10°2 1.09X102 1.13X10°2
1 200 1.53X10°° 3.52X1073 5.16X10°° 6.50X10° 8.24 X103 8.78 X103 9.10X10°°

WG K 25 ik 3 10 ° B0 ) 56 Ja U wf
WA 7 Fh B M KRR T W LLE 2 25
BILAD 5 0 i R F k4 T IR i 5 T 28, K 4%
B 107 K K IR I (Bl 200 kPa, BT +
HE K R R, - HEA K BE T B D A T/
TR LB T2, KA B 107 B g
KW FIE N 100 kPa (42 KT 1), HK 25 1
W10 *HEEH ) KW S 70 kPa) , it I - 3% 1)
YEDIAE K 1) Rl 0 A X8 55 AR ) 4 VD i - 45
(1 {7k BE T 5555 .

2.3 WMMESKDPTERTENKSIBERE

FRAE & 115 2 5 K R R & = A
TR SR E 4. K A LB DA
S5+ G0 SRR AR R AR KRR, 7
Fofr 2 T - 8 B4 H5 7K Rl 77 Bl At 10 25 o e A 38 o of 34

5, A ROK B N XD Y 3. 17 Yo 1 i B 4tk
WA 8. 3700 . 1A ROK I 4 % & GEAOK &
/A ROK E D TR A /N T ECAE TR
I o BE AL AD 5 5T 5 A 38 i sk /1y BA 0. 858 0 33 /)N )
0. 809 2,3 Wi it i +- 58 rf /Wy AT R I A9 K 43 76 R
Ko 5 T AE B AD 5 B DR 3 XD A i), 1 334 240K 1 4
XFF i BE A AL D e BT EE A B ORI ARG ., A
0. 809 9 hNF 0. 816 0. HAKNEY W] FJH K 73 B A
B BT ABSEIEHIE AR . A SRR,
A ROK I 4508 B e A A B I R R
REE R, H LR y=0. 1082 —0. 144 1z +
0.854 9CHH y N T3 A ROK B4 %) & & .«
R+ AR A D) R =0.971 3, £ &
3 %) FH R] A K N 2E RS R B (CTEROK) 2 2 B B
Bt A0 2 Jo s 398 o0 3 R A R A, ] 5 K B A A XL
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W 4. 46 03 N B b A 17. 32, F B &R
O G RE A1 1. 29 Yo 38 Jin 2 AR A Y 8. 96 %4 .
FE T R BC 5 AR ROK F AR A B BN, LR AR
WhE B G 2 BT Bz 1 K o

A —E f ALY A IS Al LARS hn A2 G - 3 6 oK
30 H L o o R RF K BE T . a8 B 0 5 M AN 5
RCR S AT AT LA A ) A K B 1 B UK 73 S8

R4 MBEESRDELARRELLER TEN K SH

Table 4  Water parameters of compound soils with feldspathic sandstone and aeolian sandy soil %

AR K Available water

m PED  mOXT N ) 3-5%
n'z(}gflﬂ(:]%pil:ic szlxig]:t(gr?je:))= F?il'? ﬁgja(iﬁty T %lﬁ%z?lkbl 1%;&* . JE%UK Perm%ne%ff%lting
m(Acolian sandy soil) otal available Quick available Slow available coefficient
water water water
0:1 4. 46 3.17 2.72 0. 45 1.29
1:5 7.65 4.35 3.61 0.74 3.30
1:2 9.92 4.87 3.98 0. 89 5.06
1:1 11.72 5.19 4.20 0.99 6.53
2+ 1 14. 95 6.68 5.41 1.27 8.27
5:1 16. 20 7.46 6.06 1. 40 8. 74
1:0 17.32 8.37 6.83 1.54 8.96

2.4 MWESRIPIERTENIELRSH

e S AL B A R B0 32 o UKL A RN - S 25 A
Pt 5 o HL 23 b A SR O3 R AR 4R AR — e
R ST 9 T A LB R RIAT ROK AL B B 23 A 1
Bl X 53 B H AR 3 W A 7 BB 7 | i R K P fE
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Table 5 Equivalent diameter distribution of compound soils with feldspathic sandstone and aeolian sandy soil
in different water suctions %
m(GERP ) + m(XW> £ EEILBE A ROKFLER EE m(BERPE) + m(X PP 1) EEILHE A ROK AL EE
m(Feldspathic sandstone) : Capillary Available water m(Feldspathic sandstone) * Capillary Available water
m(Aeolian sandy soil) porosity porosity m(Aeolian sandy soil) porosity porosity
0:1 4.28 7.82 21 5.01 11.83
1:5 4.11 8.76 5:¢1 5.72 13. 38
1:2 3.94 8.99 1:0 6.68 15. 35
1:1 3. 86 9.15
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/N DA 4. 28 Y6 Wl /N B 3. 86 %6 5 24 AL b 4 it 4 K
TR B, T L B B AL A 2 T A 1 3 o i 1
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WS AE R — K% J3 (1~1 200 kPa) .7
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