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Comprehensive tests on rising height of capillary water
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(1. Shandong Electric Power Engineering Consulting Institute, Jinan 250013, China; 2. College of Construction Engineering, Jilin

University, Changchun 130026, China; 3. Bureau of High-grade Highway Construction of Jilin Province, Changchun 130021, China)
Abstract: According to the comprehensive tests on the rising height of capillary water for twelve kinds of different coarse
grained soil and fine grained soil by use of the method of standpipe, the relationship between the rising height of capillary water
and time was obtained, and the influencing factors and rules were analyzed. The relationship between the rising height of
capillary water of coarse grained soil and time could be drawn by the double-unit regression equation in the logarithmic
coordinate. The parameters were related with composition of grain and degree of compaction. The data of the steady rising
height of capillary water were obtained, and the regression equation of coarse grained soil on steady height and physical indexes
(effective grain )y and porosity #) was found. Compared with Hazen's and other expressions that could estimate the steady
height of capillary water of coarse grained soil, the proposed method was satisfactory, and the defects of the latter were pointed
out.

Key words: method of standpipe; coarse grained soil; fine grained soil; rising height of capillary water; degree of compaction
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Fig. 1 The relationship between the rising height of capillary water

and the time for the silty sand *5
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Table 1 Physical indexes of the fine grained soil

% HE b A /0,
(B2 Y dmax wp W, I _ it L 1l ;}{ %
gy AV b 2~ 0.5~ 025~ 0075~  0.05— 0.01~ 0.005~ o
Agem ™) 05mm  025mm  0.075mm  0.05mm  0.0lmm  0.005mm  0.002mm '
P 3.28
‘l 1.85 21.6 363 147 1.05 3.24 2.12 29.48 51.94 8.89 (<0.005)
2 1.87 222 403 18. 0.28 0.41 0.62 18.75 47.38 13.82 13.82 4.92
3 1.83 263 527 264 0.21 0.34 0.64 11.86 44.46 17.78 16.8 7.91
¥ o 1.33 o
4 1.95 18.8 28.1 9.24 9.05 245 27.24 34.82 3.06 (<0.005)
" 4.87
2 1 —
7 1.91 335 207 128 1.85 9.04 14.41 18.75 4238 9.00 (<0.005)
e UCAHTORKIGHR S, 2 AR L, T3 MRS E L, "7 IR R 1
%= 2 BR L BEAYIBISER
Table 2 Physical indexes of the coarse grained soil
) ¥ i J4E 151/ %6
P dmax 10~ 5~ 2~ 0.5~ 025~ 0.075 0.0 0.01 0,005 mm
7 fgrem ™) 5 mm 2 mm 0.5 mm 0.25 mm 0.075 mm ~0.05 mm ~0.01 mm ~0.005 mm i
:5 2.030 0.9800 27.870 39.190 15.660 13.970 1.850 0.480
6 1.890 0.140 5.9200 41.740 38.650 5.420 7.180 0.810 0.140
s 1.800 1.876 5.960 17.648 61.242 11.170 0.400 1.010 0.295 0.399
8- A 2.095 1.440 4.570 13.520 46.910 8.560 4.750 12.000 3.500 4.750
8-C 1.890 1.720 5.480 16.220 56.310 10.270 1.900 4.800 1.400 1.900
12 1.760 1.260 11.700 54.990 23.630 5.740 0.510 1.290 0.374 0.506
12-A 1.880 1.160 10.820 50.850 21.850 5.320 1.900 4.800 1.400 1.900
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s oy, f6 M BIRANE, "8 NPk, "B - A MR (¢=25), "8 -C NEIBPHF (c=10), 12 MHARE, “12- A MERHE (c=10).
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Fig. 2 The relationship between the rising height of capillary water
and the time for the fine sand “6
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Fig. 3 The relationship between the rising height of capillary water
and the time for various kinds of medium sand
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Fig. 4 The relationship between the rising height of capillary water

and the time for the coarse sand
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Fig. 5 The relationship between the rising height of capillary water

and the time for the silt “4
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Table 3 The parameters in the regression equation in the
logarithmic coordinate

TR B a b c R
0.90 -0.0233 0.4658  3.6544 0.9948
5 0.90 -0.0315 0.5609  3.3799  0.9953
0.85 -0.0015 0.3383 3.4075  0.9912
0.90 -0.0018 0.1656  4.0604 0.9978
> 0.90 -0.0542 0.6526  2.9349  0.9934
0.85 -0.0115 0.2948  3.5301  0.9925
0.85 -0.0126 0.2613 3.7889  0.9989
' 0.90 -0.0152 0.3341 2.8059 0.9782
0.90 0.0286  -0.0598 3.6846 0.9898
0.90 -0.0752 0.8517 2.9211  0.9608
8- A 0.90 -0.0469  0.6188  3.3284 0.9950
0.85 -0.0365  0.4856  3.5725 0.9910
0.90 -0.0422 0.4872  3.3506 0.9309
8-C 0.90 -0.046 0.4864  3.4326 0.9142
0.85 -0.0135 02365  3.7734  0.9928
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Table 4 The relationship between the parameters and the physical indexes

S LB n T V4 LR s AR, I C, do dy dsp deo
a 0.671070 -0.667690 -0.614240 -0.397370  -0.106840 -0.106840 0.499062 0.535912 0.556477
b -0.745880 0.761236 0.718729 0.432022  -0.062270 -0.626280-0.589710-0.575370 -0.578160
c 0.257949 -0.174090 0.047165  -0.0847250  0.427335-0.378750-0.247110-0.245210 -0.231580
3001 — JCE A YA T
250- x h=131831" 178636 ,
107
2(.'!'.] I~ 2
g R =0.7738 , r (3)
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Fig. 8 The relationship between the rising height of capillary water F=64.53> F0.01(2,8) = 8.45 .

and the physical indexes of the coarse grained soil
#*5 EMKELARESHEHIER
Table 5 The data of the steady rising height of capillary water
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Table 6 The characteristic grain size of the coarse grained soil
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2—18 0.90 2085 8-A 0.021  0.160 0280 0310
3—20 0.80 230.0 8 -C 0.075 0.300 0.362 0.396
"3 IR A 3—21 0.85 195.0 P
393 0.90 98.0 12 0.273 0.478 0.769 0.992
4—27 0.80 295.3 2-A 0.075 0.418 0.711 0.900
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Table 7 The comparison between the test and the calculated values of the rising height of capillary water of the coarse grained soil

= Nl et A3 ‘A T

Fpgn EEE o dser  TRRA {%—'J)E. ; RRRGERIE  RORM X (5) ST
Ky n dyy/mm /(mm Yy hicm Clem hfem
hs 0.85 0.344 0.028 68.11 184.2 0.27 306.5
0.90 0.305 0.028 81.38 249.5 0.31 366.2
' 0.85 0.387 0.064 24.75 127.8 0.52 111.4
. 0.90 0.351 0.064 28.89 138.3 0.48 130.0
8 0.90 0.374 0.238 7.03 69.3 0.98 31.6
i5 - A 0.85 0.316 0.021 103.07 181.0 0.18 463.8
0.90 0.275 0.021 125.5 219.3 0.17 564.8
g - C 0.85 0.381 0.075 21.66 111.0 0.51 97.5
_ 0.90 0.344 0.075 25.43 118.3 0.47 114.4
12 0.90 0.388 0.273 5.78 63.5 1.10 26.0
2-A 090 0.348 0.075 24.98 83.8 0.34 112.4
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