37 1 Vol.37 No.1
2009 1 Journal of Hohai University Natural Sciences Jan. 2009

DOI 10.3876/j.issn. 1000-1980.2009.01.003

SWCC

1. 210098
2. 210098

0~20cm 20 ~40cm 40 ~60cm 3

SWCC
S152.7 A 1000-1980 2009 01-0012-04
1
SWcCC
2 . SWCC
3
4 SWCC
SWCC
5-6 7-8
? SWCC
569
SWCC
1
1.1
1
Table 1 Mechanical composition of experimental soil
0~20cm 20 ~
40cem 40 ~ 60 cm /% /
10 0.02~2mm 0.002~0.020mm <0.002mm g cm™>
0~20cm 15.25 63.24 21.51 1.21
< 0.002 mm 0.002 ) _49em 21.64 59.27 19.09 1.47
~0.020 mm 0.020 ~ 2 mm 40 ~ 60 cm 23.77 58.82 17.41 1.55
2
1 . CR21
60 5 cm.
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1 SWCC
1 3 0~20cm 2
0~20cm
1.2
2H]Hl h() h0=2h h
4 cm 48 h
20C 150 min 3 .
n 500 r/min 1000 r/min 1500 r/min 2 000 r/min 3 000 r/min 4 000 r/min
5000r/min 6000 r/min.
2
2.1
v, v, 1 1

h=r1—r0 r
ro r w—
1
pgh |
lg/cm® ! T
i 2 h
pgH' = pho™{ 1y - 5 | =
)
- ﬁ)d_ ( i) 0/ _
H—h(”‘z g = Mn-%) "9 =
b Fig. 1 Centrifugal box for
h( r - E) x 1.118 x 107 n? 2 soil samples
h
n r/min r ho ho=2h
H,. h<r1 2 h
SWCC h l
' 1 '
h h:E rn— lL+h
2
H=2 rno 1ew rl_”_”h x 1.118 x 107n? =
2 4
% P L= b 3r 4 l+h x1.118x 10702 =
1.3975x 10%0% ry = L = h" 3r + 1+ R
n r l h/
H . ri 9.80em I 4.32cm 3
H = 1.3975 x10°°n* 5.48 — h' 33.72 + I’
2 3 2. H' 2
h H

2 h n
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H 3 h' 2
2 3 6000 r/min 1630.01 cm.
2
Table 2 Comparison among suction values obtained from traditional and modified formulas
n/ 0~20cm 20 ~ 40 cm 40 ~ 60 cm
r min~! H'/em H/cm H - H /cm H/cm H - H /cm H/cm H - H /cm
500 49.19 48.97 0.22 51.44 -2.25 51.19 ~2.00
1000 196.77 184.89 11.88 196.90 -0.13 197.60 -0.83
1500 42.73 399.15 43 .58 430.42 12.31 430.81 11.92
2000 787.07 686.57 100.50 742 .41 44.66 742.23 44 .84
3000 1770.91 1469.52 301.39 1608.31 162.60 1602.26 168.65
4000 3148.29 2533.26 615.03 2792.43 355.86 2788.83 359.46
5000 4919.20 3893.71 1025.49 4297.81 621.39 4330.52 588.68
6000 7083.65 5453.64 1630.01 6144.92 938.73 6172.59 911.06
SWCC 6000 r/min
3
2.2
SWCC
5 cm. 2cm.
4cm .
SwWcCC
. 3 Oy O0p 0p
50min 100 min 150 min 3
Table 3 Relationship between mass soil water content
2 . and suction under different centrifugal time
3 0~20cm O S Gas e/ g/ Ou=0p /0 0p-0g/ /
0 0.07% 0.64% 0 r min~! % % % % % cm
2 e = B.0R0 Y 500  33.34  33.27  33.16 0.07 0.11 49.19
O 0.11% ~0.31% 20 ~ 40 1000 28.37 27.91  27.67 0.47 0.24 196.77
1500 24.83 2428  24.00 0.55 0.28 42.73
cm 6;{1 6%2 032% ~
0.62% 0 0 0.19% 02 2000 2236 21.82  21.51 0.54 0.31 787.07
0270 Ug 8 70~ 300 1973 19.09  18.78 0.64 031 1770.91
0.34% 40 ~ 60 cm ﬁg, ﬁgz 4000 17.62  17.14  16.84 0.48 0.30  3148.29
0.31% ~0.62% 0, 0y 5000 16.13  15.69  15.40 0.44 0.28  4919.20
6000 1476 14.50  14.26 0.26 0.24  7083.65
0.08% ~0.35% 3 50
500 33.37 3291 32.66 0.46 0.25 49.19
min 100 min 150 min 1000 28.78 28.45  28.26 0.33 0.19  19.77
1500 2591 25.43 25.13 0.48 0.30 42.73
1% 100 min 150 min 20 40 2000 23.58 23.14 22.87 0.44 0.27 787.07
~ m
5 3000 20.90 20.28  19.94 0.62 0.34  1770.91
4000 18.82  18.32  18.00 0.50 0.32  3148.29
100min 150 min 5000 17.27  16.88  16.62 0.39 0.26  4919.20
6000 16.15 15.83  15.60 0.32 0.23  7083.65
SWCC 500 31.89  31.45  31.10 0.44 0.35 49.19
1000 27.86  27.36  27.28 0.50 0.08 196.77
1500 25.10 24.66 24.43 0.44 0.23 442.73
2000 2297 2249 22.30 0.48 0.19 787.07
40 ~ 60 cm
SWCC 3000 20.55 19.93  19.62 0.62 0.31  1770.91
4000 18.59 18.19  17.86 0.40 0.33  3148.29
5000 17.21  16.82  16.55 0.39 0.27  4919.20
6000 16.18  15.87  15.66 0.31 0.21  7083.65
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On formulas for soil suction and optimum centrifugal time by use of SWCC

SHANG Man-ting' > FENG Jie' > LIU Pei-gui’ SHI Ye’
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohat University  Nanjing 210098  China
2. College of Hydrology and Water Resources Hohai University ~Nanjing 210098  China

Abstract The soil water characteristic curves for 3 soil strata 0 ~20cem 20 ~ 40 em and 40 ~ 60 em — of Dongyang town
of Qixia district of Nanjing City were measured by use of the centrifugal method. The effect of dry density change on
suction and the relationship between mass water content and time as well the relationship between soil suction and mass
water content were analyzed. Based on analytic results the traditional formula for computing the soil water suction was
modified and the optimum centrifugal time was obtained to determine the SWCC by means of the centrifugal method. The
modified formula overcomes the shortcoming of the traditional one that is no consideration of compressibility of soil. The
volumetric water content of soil calculated by the proposed method changes with its dry density and the SWCC can reflect

the conservation and motion laws of soil water more reasonably.

Key words centrifugal method SWCC centrifugal time suction





