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a, T. . Lord Kelvin 1871 -
’ |9|:
—ﬂlnui _ 2T, cosa — (1)
Ve Uy r
:R ,J - (mol - KY ™5 T K u, T
,kPa;u, ,kPa;v, ,m**mol™;u,—u, ,kPa,
RH:uvl/uvo ’ ( 1 )
_ (ua_ uw)”w
RH =exp |- RT (2)
( ) RH U= Uy
2Tw, cosa
"= RT In(RH) (32)
2T, cosa
o Uy— Uy (3b)
35%~100% , 144 000~0 kPa ,
(ua_ uw)1:100 kPa, (ua_ uw)i:(ua_ Uy, i—1+50(i_] ) (i:29394'“)
144 000 kPa~0 kPa .
ry =il (4)
, 'y (3a) (3h) ; t  Halsey
i | 5 113
r= T{ In(RT") } )
.7=2.77A, .
i i1
(Do =5 (6)
i , Vi(em?-g™)
;'
Vi, = o (7)
H wi ) - ;pw( lglcmx) o )
AV,
AV = VEL -V (8)
7.10]
’ ) (9) ’ d
5 D (AV(F)a)
d=2r= 6 9)
Y AV,
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P, 1 ;

h,mxpwgéT d’= Tmd cos o (10) - u_ L ;
b ma
ho :47(;s cos o (11) $—_@L’/ N
Pv &
g , 9.8 m-s?
2 1
Fig.1 Mechanical equilibrium of capillary rise in small
S diameter tubes
: 60.8% ,
G=2.71, 21.3%, w1 =48.2%, wp=23.5%, CL-61,
, :CL-50 50.2%,
G.=2.68, w1 =25.2% wp=17.5% ; CL.-38 38.4% , G,=2.65, w1 =20.9% ,
1w0=14.0% . , 300 g 30 ,
, 20~25 C,
2.1 -
s 24 h, DIK-4303 pF
- ; I ' mg , :
( 110 C), 48 h,
2.2
1.1 m 11 ecm PVC 100 c¢m, 5
20 c¢m, o 30d ,
5 cm , o
3
, s MATLAB van
Genuchten , - o
0= (6-6,) l-l-a"(udl——uw)” "+ 0, (12)
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10° 10°F
—— CL-61(0.95) ——CL-50(0.95)
~ 1071 CL-61(0.93) ~10% C1-50(0.94)
< — — . < — i~ .
ij; 1o ——CL-61(0.92) ?; 10° —CL-50(0.92)
7 7
S = 10%
10"+ 10'f
100 1 10() ! 1 1 1 1 1 1
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0/% 6/%
2 CL-61 - 3 CL-50
Fig.2 The whole SWCC of CL—-61 samples Fig.3 The whole SWCC of CL-50 samples
105 —
a=0 . = 10° CL-38(0.96)
o —CL-38(0.94)
T=0.072 N-m™", R=8.314 Z ot —CL-38(0.92)
|1
J+(mol - K)™, T=298 K, =
10°F
,=1.8%x10-5 m*-mol ™",
N
o 144 000 kPa~0 10
. 100 1 1 1 L !
kPa s . CL-61(0.95) . 0 5 10 15 20 25
1 6/%
° 4 CL-38
Fig4 The whole SWCC of CL-38 samples
1 CL-61(0.95)
Tab.1 The calculation form of equivalent aperture about CL-61(0.95)
U, wl RH/ v, i v ry AV, (1) (ry) e (V)
/kPa (g g™ %o /(em®g™) /A /A /A /(em®-g™) /A /A /(em®g™)

100 0.119 8 99.93 0.1198 14 400.0 52.7 14 452.7 - - - -
150 0.113 9 99.89 0.113 9 9 600.0 46.0 9646.0 0.0059 12000.0 120494  0.0059
250 0.101 4 99.82 0.1014  5760.0 38.8 5798.8 0.012 5 76800 77224  0.0184
400 0.083 0 99.71 0.0830 3 600.0 332 36332 00184 46800 47160 0.0368
600 0.062 3 99.57 0.062 3 2 400.0 29.0 2429.0  0.020 7 3000.0 3031.1 0.057 5
850 0.043 5 99.38 0.043 5 1 694.1 25.8 1719.9 0.018 8 20471 2 074.5 0.076 3
1150 0.028 8 99.17 0.028 8 12522 233 12755 0.014 7 1473.1 1497.7 0.091 0

1 500 0.018 7 98.92 0.018 7 960.0 21.4 981.4 0.010 1 1 106.1 11284  0.1011
1 900 0.012 2 98.63 0.012 2 757.9 19.7 777.6 0.006 5 858.9 879.5 0.107 6
2 350 0.008 2 98.31 0.008 2 612.8 18.4 631.2 0.004 0 685.3 704.4 0.111 6
2 850 0.005 8 97.95 0.005 8 505.3 17.2 522.5 0.002 4 559.0 576.8 0.114 0
3 400 0.004 4 97.56 0.004 4 423.5 16.3 439.8 0.001 4 464.4 481.2 0.115 4
4 000 0.003 5 97.14 0.003 5 360.0 15.4 375.4 0.000 9 391.8 407.6 0.116 3
4 650 0.003 0 96.68 0.003 0 309.7 14.7 324.3 0.000 5 334.8 349.9 0.116 8
5350 0.002 7 96.19 0.002 7 269.2 14.0 283.1 0.000 3 289.4 303.7 0.117 1
6 100 0.002 4 95.67 0.002 4 236.1 13.4 249.5 0.000 1 252.6 266.3 0.117 2
6 900 0.002 3 95.11 0.002 3 208.7 12.8 221.5 0.000 1 222.4 235.5 0.117 3
7 750 0.002 2 94.53 0.002 2 185.8 124 198.2 0.000 1 197.3 209.9 0.117 4
8 650 0.002 2 93.91 0.002 2 166.5 11.9 178.4 0.000 0 176.1 188.3 0.117 4

0.002 2 0.119 6
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(9) , AV, 0.01 em’
dC[,—61(095):334 519, (11) h,mx:87.85 Ccm,
s 2( 5 cm ,

2
Tab.2 Comparison between calculation and experimental results

/A /em /em
CL-61(0.95) 334 519 87.85
CL-61(0.93) 345 432 85.08 80~90
CL-61(0.92) 352 264 83.43
CL-50(0.95) 354 347 82.93
CL-50(0.94) 366 548 80.17 75~85
CL-50(0.92) 374 805 78.41
CL-38(0.96) 399 373 73.58
CL-38(0.94) 423 428 69.40 65~75
CL-38(0.92) 429 462 68.43
) (10)
4
1 ) ’ o
2) )
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Study on Height of Capillary Rise for Remolded Clay

Gen Daxin, Wang Yingying,Li Yuhan

(1. Geo—technical Research Institute, School of Civil Engineering and Architecture, East China Jiaotong University,

Nanchang 330013, China; 2. Geo-technical Research Institute, Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: The complexity of pores in unsaturated soil is the most direct factor affecting the capillary. The soil-
water characteristic test and the vertical one—dimensional capillary test of the clay samples with different clay
contents were used to fit the van Genuchten model by way of MATLAB, and the complete soil water characteris-
tic curve was obtained. Based on pores of the soil structure, the calculation formula of equivalent aperture about
clay particles was gained after summarizing experimental results. On the basis of the above, the maximum height
of capillary rise of unsaturated soil was estimated, which proved to be rational and feasible by results of vertical
one—dimensional capillary test. This estimation of capillary rise height can provide reference for the treatment of
the subgrade diseases caused by capillary.

Key words: unsaturated soil ; SWCC ;the maximum height of capillary rise
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