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Table 1 Standard sieving test data of sand samples
JiifL 45 Rt/ mm
REA G2 HH 4.75 2.36 1.18 0. 60 0.30 0.15 % x
(i=1) (i=2) (i=3) (i=4) (i=5) (i=6)
iR m/ g 0 3 2 15 234 208
Al TS ai/ % 0.0 0.6 0.4 3.0 46.8 41.6 1.488
Bl A/ % 0.0 0.6 1.0 4.0 50.8 92. 4 .
iR m/ g 0 2 2 12 228 213 :
A2 A ai/ % 0.0 0.4 0.4 2.4 45.6 42.6 1. 446
B4 A/ % 0.0 0.4 0.8 3.2 48.8 91.4
AR m,/ g 62 118 104 103 79 21
Bl O3HEAR ai/ % 12.4 23.6 20.8 20.6 15.8 4.2 3.418
Bt A/ % 12.4 36.0 56.8 77.6 93.4 97.6 3 304
A m,/g 65 114 101 107 77 25 ’
B2 O3 ai/ % 13.0 22.8 20.2 20. 6 15.8 5.0 3.370
Bl A/ % 13.0 35.8 56.0 76.6 92.4 97.4
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Table 2 Fractal dimension calculation parameters of sand samples

i d;/mm d;/d, . In(d;/d,,,) Al A2

: 1 P(d)  WlP(d)] 1 P(d)  W[P(d,)]
I 4.75 1.00 0.00 0. 000 1. 000 0. 000 0. 000 1.000 0. 000
2 2.36 0.50 ~0.70 0. 006 0. 994 ~0.006 0. 004 0. 996 ~0. 004
3 118 0.25 ~1.39 0.010 0. 990 ~0.010 0.008 0.992 ~0.008
4 0. 60 0.13 —2.07 0. 040 0. 960 ~0.041 0.032 0. 968 ~0.033
5 0.30 0.06 -2.76 0.508 0. 492 ~0.709 0. 488 0.512 ~0.669
6 0.15 0.03 ~3.46 0.924 0.076 ~2.577 0.914 0. 086 ~2.453
i d./mm dsd,..  In(d/d,.) Bl B2

) ] 4; P(d;) In[P(d;) ] A; P(d;) In[P(d;)]
1 475 1.00 0.00 0. 124 0. 876 20,132 0. 130 0. 870 20,139
2 2.36 0.50 ~0.70 0. 360 0. 640 0. 446 0.358 0. 642 0. 443
3 118 0.25 ~1.39 0. 568 0.432 ~0.839 0. 560 0. 440 -0.821
4 0.60 0.13 —2.07 0.776 0.224 ~1.496 0.766 0.234 ~1.452
5 0.30 0.06 ~2.76 0.934 0. 066 ~2.718 0.924 0.076 ~2.577
6 0.15 0.03 ~3.46 0.976 0. 024 ~3.730 0.974 0. 026 ~3.650
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Table 3 sand samples fractal dimension and

linear analysis results

EIEES
FeEA G ARAR D MR
A H{H 7
Al 0. 258 0.783
0.261 2.798
A2 0. 263 0.776
Bl 0.732 0. 969
0.729 2.206
B2 0.726 0.976
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Table 4 Two kinds of concrete strength contrast

AL Al Bl A2 B2

e R

1 32.8 38.4 37.7 41.8

2 33.6 36.9 39.4 44.6

3 33.4 37.2 39.3 44.9

4 33.0 35.5 39.1 44.5

5 31.9 36.6 37.5 42.6

6 33.5 37.8 39.6 43.4
345 B 33.0 37.1 38.8 43.6
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Table 5 The first set of fine sand concrete mixture ratio

KR BRSOk KR BT AT JREE HE MRk 28di

b /% /kg /kg kg /kg /mm P JE/MPa
0.4 26 190 475 454 1292.24 15 W F 33
x6 HAKHER RT WFHIER

Table 6 Gravel Table 7 Super fine

sieving results sand sieving results
A s ot 2k mHeL s it Bif
LRGE Bes fiiA iR ReF o B Bk iR

/mm /g /% /% /mm /g /% /%

20 0 0 0 475 0 0.0 0.0
s 93 72 72 236 3 07 0.7

10 584 45.2 52.4 118 2 0-5 1.2

0.6 14 3.1 4.3
5 572 44.3  96.7 0.130 212 46.7 51.0
2.5 43 3.3 100 0.15 188 41.4  92.4
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Table 8 Gravel and super fine sand sieving results Table 12 Gravel and super fine sand sieving results
GEALRCE SN ShtEA RiEA JE WALRSE  WABE snMEA BiEA mE
/mm 4 /% /P /% /mm /g /% /% /%
20 0 0 0 100 20 0 0 0 100
15 23 3. 44 3.4 4. 56 15 126 6. 84 6. 84 93.16
10 584 34.13 39.57 60.43 10 622 33.77 40. 61 59.39
5 572 33.43 73.00 27.00 5 596 .36 72.96 27,04
2.5 43 2.51 75.51 24.49 25 75 4.07 77. 04 22.96
2.36 3 0.18 75.69 24.31 2.36 3 0.16 77.20 22.80
1.18 2 0.12 75.81 24.19 1.18 3 0.16 77.36 22.64
0.6 14 0.82 76. 63 23.37 0.6 16 0.87 78.23 21.77
0.30 212 12. 39 89. 02 10.98 0.30 209 11.35 89. 58 10. 42
0.15 188 10. 98 100 0 0. 15 192 19. 42 100 0
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Table 9 Fractal dimension calculation parameters of concrete

i i dyd,,. Wn(d/d,,) Al
/mm ) - A; P(dl) ln[P(dl)J

1 20 1 0 0 1 0

2 15 0.75 -0.288  0.054  0.946  -0.056
3 10 0.5 -0.693  0.396  0.604  -0.504
4 5 0.25 -1.386  0.730 0.27  -1.309
5 2.5 0.125  -2.079 0.756  0.245  -1.407
6 236 0118 -2.137 0.757  0.243  -1.414
7 118 0059  -2.830 0.756  0.242  -1.419
8 0.6 0.03 -3.507 0.767  0.234  -1.454
9 0.3 0.015  -4.199  0.8%0  0.110  -2.209
10 015  0.0075 -4.893 1 0 —
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Table 10 The second set of fine sand concrete mixture ratio

1 28 d
KK WHE K KR ©F AF iﬁ? FHE K i
/% ke Jke Jke ske < #E R F
/mm /MPa

0.45 23 173 385 423 1419 20 —j —f 39
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Table 11 The third set of fine sand concrete mixture ratio
KK R K KR BT AT ik FE K

k. /% skg /kg  /kg kg i: e e /gii

512 1316 10 pas U 32

0.5 28 190 380
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Table 13 Gravel and super fine sand sieving results

BFLRT SARBE AR RiEA iR
/mm /g /% /% /%
20 0 0 0 100
15 89 4.87 4.87 95.13
10 592 32.39 37.25 62.75
5 576 31.51 68.76 31.24
2.5 59 3.23 71.99 28.01
2.36 5 0.27 72.26 27.74
118 4 0.22 72.48 27.52
0.6 25 1.37 73.85 26. 15
0.30 243 13.29 87.14 12.86
0.15 235 12. 86 100 0
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Fractal Research on Super-fine Sand Concrete Aggregate of Liao River

MI Yong-ning', YUE Chuan'*, CHEN Hao', WANG Zhen-guo®, BI Jian-cheng'
( Shenyang Agriculture University, College of Water Conservancy' ,Shenyang 110866, P. R. China;
Resources Protection Bureau of HaiHe River Basin® , Tianjin,300170,P. R. China)

[ Abstract] Fractal geometry is the study of geometric problems based on the theory of self-similarity relation be-
tween local and overall shape of things, for irregular graphics without feature size. The research was focused on the
super-fine sand concrete aggregate of Liao River based on the fractal geometry, obtained the relation between super-
fine sand mass distribution of Liao River and fractal dimension, The link between the porosity of super-fine sand ag-
gregate gradation and volume fractal was obtained at the same time, and the volume fractal dimension of super-fine
sand was obtained too. The relationship between fractal dimension and particle size and the relationship between
compressive strength and fractal dimension were ascertained, so that proved that the compressive strength of super-
fine sand concrete is less than the ordinary from theory. Also combined with experiment, ascertained that the aggre-
gate gradation fractal dimension of super-fine sand with different mix proportion and intensity levels was different.

[ Key words] fractal dimension Fineness modulus particle size super-fine sand super-fine

sand concrete



