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Water Drainage and Consolidation for Mud of Moderate Silty L.oam
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Abstract: The change of mud drainage and consolidation plays an important role in reasonable arrangement of
drainage system in the construction process of hydraulic fill dam. By taking moderate silty loam as the re-
search object, mud was separately packed at three soil-water ratios(1 : 1, 1.5 1 and 2 ¢ 1) in four polyethy-
lene corrugated pipes of 50, 100, 150 and 200 cm in height and indexes for quantity of water discharge, up-
water separating, penetration and the amount of consolidation-subsidence were measured. Results show that
all the indexes increased with increasing mud height at the same soil-water ratio. However, the indexes de-
creased with increasing soil-water ratio in the same height mud. The amount of discharged water and subsid-
ence were mainly observed in the first 24 h, with the maximum 89. 48% and 93. 24% in total quantity, re-
spectively. Therefore, in practice, it is necessary to enhance the previous up-water discharge at low soil-
water ratio and meanwhile, no arrangement of drainage systems in surface mud is needed except enhancing
the drainage measures of penetrating water.

Keywords: moderate silty loam; drainage and consolidation; mud

[4-5]
’

b ’767 .
b Y o
[1-3]
° ’
’ b
) ’ ) [7-10]
b b b
:2013-10-30 :2013-11-21
: ”(0020701)
(1987—)., ( ). s , » Email:670022526@qq. com,

(1965—), ( ) s , ,

. E-mail: zhushoujun@nwsuaf. edu. cn,



[11]

[12] , 0. 005 mm
18.81%, C, 12.7,
N (:L 2. O; Odmax Wop
. p 95% [1.68,1.70 g/cm’ ]
, [15.83%,17.85% ; 1. 78 X 1077 cm/s;
. w.  27.9, wp 18,9, I,
9.0, « »(SL302—2004)
1 s 0. 005 mm
1.1 €[15%,20%], wL €126%,42% ],
L,el7%.17%] . .
, . C D,
1
/ / /%
(geem™®) (g+ecm?) (<<0. 005 mm) (0.005~0. 075 mm) (0.075~2.0 mm)
1.50 2.71 18. 81 66. 68 14.51
1.2 , o
s 1.4
’ o 1 : 1’1. 5 : 1 2 : 1 ’
, (1) (™
r,—1 ,
KA =BG D <1> , ,
K,— B (g/em®) ’
A B — A=A o B= Gt :
rq .
3 s ( 1.0 mm)
(g/cm®); w—— .
o 30 min,
B G)7 o
, 6 h,
-
1_ 711
G,
@ —1 2 3
N ;T (g/cm®); 0 .
G, .
2
1.3
30 cm ’ 50, 2.1
100,150 200 cm 4 R
1) ) la ] )
, , R 1:1



46 34
100,150, 200 cm 50 cm s 1:1
50 cm 2.0,3.0 3.9 .5:1 1.5:1,2:1 1.7 3.6 ; 100 cm
, 2.3,3.6,4.7 2:1 . 1.4 3.4 150 ecm
2.1,3.4,5.3 . . 2.3 3.2 200 em
, . 1.4 2.7 .
1 .
1b . . . ,
) ; o 2 o
. 1:1 .4
50. 64% ~ 51. 92%, ?
51.48% ; L5:1 36. 12% ~ K
42‘32%’ 39. 99%; 911 ) 1:1 y=247x+516 0.999 3
19.28%~25.56%, 21822 Do e s s
’ ’ oy (mD; x (em),
o 50 ecm 1:1,1.5:1
211 51.56%, 2.2
36.12% 19.28%; 100 cm . 24 h
51.82%,42. 34%  20. 35%; , ,
150 em 51.92%,41.51% 22.10%; . 24 h
200 cm 50. 64%,39. 99% ’
25.56%., , .
, , 2a , ,
, , , ; . =1
lc ) . 24h 100,150,200 cm
) 1:1 . 50 cm 2.4,3.9 5.4
24 h 84. 26% ~ L.5:1 2.6,5.0,6.8 2:1
89.48%, 87.33%; .51 3.9,8.8,16.3 .
77.77% ~84. 57%, 81. 80% ; , . 50 cm
2:1 69. 44% ~ 82. 87%., , 1:1 1.5:1,
75.79%. ) 2:1 13.2 6.6 100 cm
, i 7.9 4.4 150 cm
, , ) 5.9 3.8 200 cm 4.4
, X 2.8
s [laio y ,




2 .
2b , , ,
. 2¢ s s
1=1 50,100,150,200 cm ;
52.24%,61. 08% . . ,
68.26% 72.12%; 1.5:1 . =1
43.85%,49. 02%,60. 67%  64. 37%; 50,100,150,200 cm
2:1 14. 31%,26. 72%,36. 50% 26.93%.,31.65%,35.44%  36.52%;
43.91%, 2:1, .5:1 15. 84%,20. 76 %,
50 cm . 500 ml, 25.18%  25.74%; 2:1
14.31%., . 2.76%,5.44%,8.07%  11.23%,
o 2:1, 50 cm
1:1,1.5:1 . . 2.76%,
, . 21 . .
; . 2:1 . . .
) s ) . 3
[14]’
3 N
R? R?
1:1 y=195.85x—3 535 0.999 0 f=0.133 72+46.713 0.972 4
1.5+ 1 y=131.24x—3 662.5 0.994 8 f=0.146 42+36.172 0.960 8
2.0:1 y=250.646x—2 583 0.960 8 f=0.197 22+5.712 9 0.987 3
1y (mD; (em); f (%),
2.3
3a , , 2:1 1.4 2.0 100 cm
. 1:1 . 1.1 1.8 ; 150 cm
100,150, 200 cm 1.1 1.6 ; 200 cm 1.1
50 cm 1.6,2.0 2.3 1.5:1 1.3 . .
. 2.1,2.5,3.0 2:1 .
1.8,2.5,3.5 , s ,
R 50 ecm ,

1:1 1.5: 1, e



48 34
3 N
3b , , 2:1
1:1 50,100,150 200 cm 3c ,
47.76%,38.92%, . .
31.74% 27.88%; 1.5:1 .
56.15%,50.98%,39.33%  35.63%; 2:1 . . ,
, 85. 69%, 73. 28%, 63. 50% , ,
56.09% . , , , ,
, 21 , .
2 : 1 b b ’
\ 1:1,1.5:1 , . .
b ’ 4 o
4 .
RZ RZ
1:1 y=51.150x+4 051 0.964 9 f=—0.133 7x+53. 287 0.972 4
1.5:1 y=53.032x+2 463 0.928 4 f=—0.146 4x+63. 828 0.960 8
2.0:1 y=148.833x+500 0.998 1 f=—0.197 2x+94. 287 0.987 3
1y (mD; x (em); f (%),
2.4 ,
. . 4 , 24 h
, . . . 1:1 24 h
, . 90.91%~93.24%,
, , 92. 10%; 1.5:1 81.70% ~
. . 85.68%, 83.27%: 2:1 77.10%
4 , , ~80.07%, 78.37%;

24 h,



3 49
4
3 ; ,
(D o , 2:+1, 50 cm
, , 85.69%,
24 h, 69. 44 % ~89.48%; ,
’ [ ]
24 h ; 0 L ' B
' . ,2003,19(6)
’ ° 302-306.
’ 2] , . .o
0. ,2004,35(5) ; 7-13.
24 h . . [3] 0.
(2) o . ,2004(12) :8-10.
; [4] M.
) ,2006.
‘ _ [5] .
’ [J1. ,2003(9):8-11.
| ' (6] (3. :
’ 1982(9) ; 13-23.
. 24 h [7] , . [I].
77.10%~93.24%, .1991,19(3) :78-85.
, [s] , . .o
) 0. ,2001(11) ;18-19,25.
. (9] , .
[8.16-18] [Jl. ,2000,15(2) :64-68.
) ’ [10] : : .
’ (1] ,2012,32(2);
e, ; N 127-131.
s [11] s .
LIl ,1999,13(4) : 9-11.
i [12] . (SL237—1999)
’ 24 b, ’[S]. F ’ | ,1399.
[13] Zhang Shengiang, Zhu Shoujun, Liu Yulan, et al. Dy-
’ ’ ’ namic monitoring of the mud[J]. Agricultural Science
s s & Technology. 2008,9(4):112-117.

(F#% 81 1)



3 81

2001,49(4) ;723-750. AR ,2005, 23

(17] ; , (5): 35-40.
1. ,2003,14(4) :515-519. [23] . .
(18] , [l ,2001,23(4) :21-26.
1. . [24] . . .

1996(2) :99-108. Ll .2007,18(5);
[19] Chen Hongsong, Shao Mingan, Li Yuyuan. The char- 990-996.

acteristics of soil water cycle and water balance on steep [25] s . .

grassland under natural and simulated rainfall condi- . [1]. s

tions in the Loess Plateau of China[J]. Journal of Hy-
drology. 2008,360(1);242-251.

[26]

2006.22(2):27-32.
Xu Bingcheng, Xu Weizhou, Huang Jin, et al. Biomass

[20] . s s production and relative competitiveness of a C; legume
[Jl. and a C, grass co-dominant in the semiarid Loess Plat-
, 2008,36(1):93-100. eau of China[J]. Plant and Soil, 2011,347(1/2) .25
[21] , , , 39.
[Jl. ,2011,27(9): 196~ [27] . . .
202, L7l .
[22] . , , 2012,20(4) :692-698.
(E#% 49 7 (1. .
[14] ) , , 1994(3) :25-27,32.
LIl ,2012,33(4):1087- [18] , ; )
1093. 0. .1992(5) . 22-28.
[15] , ) , [19] ; , .
[JJ. ,2013,44(3) ;543-550. Lci1/
[16] ; ) . 2003,
(1l ,2001,8(3): [20] , . .
40-43. [Jl.
[17] . . . .2009,33(2) :223-226.
(L#% 68 W)
[7] . [12] ; ,
0. ,1990,10(3) :33-39. Lyl ,2009,35(1);
[8] L. 9-12.
,1994,14(2) . 74-77. [13] , . ,
[9] , , , (1.
[Jl. ,2010,26(1):118-121. ,2005,16(11) :2092-2096.
[10] , [14] , , .
[Jl. ,2009,25(9) :295-299. L] . 2011,42(6):
[11] , , . 38-42.
(. ,2000,20(S) ; [15] , , ,
22-28. 0l .2012,32(3) :647-654.



