i ] g"g PR EIEE Vol.17 No.1

2011 2 ©@%9 CHINA POWDER SCIENCE AND TECHNOLOGY Feb. 2011

doi:10.3969/j.issn.1008-5548.2011.01.021

(1. , 100083 ; 2. , 100029)

: TQ172.7 A ( )
:1008-5548(2011)01-0076-04

Influence of Size Distribution of Cement
Particles on Strength of Cement Paste

Zhu Baolin'-?, Huang Xin', Guo Ye'

(1. School of Transportation Science and Engineering, Beihang (
University, Beijing 100083 ; 2. China Academy of Transportation Sciences,
Ministry of Communication, Beijing 100029, China)

I3-4I;
Abstract:On the basis of the principle for the highest filling degree of
cement hydrates, it was synthetically considered the matching connection
between hydration of cement, volume increment of solid phase and packing
density of cement paste. A calculation method for a connection between
cement continuous particle size distribution and strength of cement paste s
was developed and tested by experiment. Based on the above-mentioned 1.1
analysis, a tentative research on the effect of particle size distribution of
cement on strength of cement paste was carried out. The results showed that Frigione
the calculated values were in good agreement with the experimental values,
using the methods provided in this paper according to the size distribution
of cement and the mass ratio of water and cement, the filling degree and 1)
compressive strength of different ages were calculated. 2) s
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Fig.1 Curve of diffusion rate for water through gel lager
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Fig.2 Size distribution of grinded cement clinker particles
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Fig.3 Model results for hydration degree of cement for
m,/m=0.5
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Fig. 4 Model results for hydration degree of cement for
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Tab. 1 Calculational results for hydration degree of C;S for °
different of m./m, , m,/m.=0.30,
d 2 emXx2 cm X2 cm ,
1 2 3 7 14 28 s 2.
L-70 0.204 0.333 0.417 0.561 0.610 0.618 -
( =
L-71 0.218 0.345 0.478 0.579 0.653 0.663 :

L-72 0274 0429 0521  0.659 0694  0.698
L-74 0287 0448 0543 0681 0716 0719

80 F

Hl)

w(C3S) = 40
48.56%, w(CS)=26.12%, w(C5A)=9.54%, w(C,AF)= b
9.65%, 81,
N Y 0 5 llli 15 20 EIS 1Illl }Iﬁ vllﬂ
CS , Gikw
6
° Fig. 6 Particle size distributions of cement, measured by
28d ,C5S laser diffraction
3/10,C5A 2/5,CAF  CS
, GS 1259, 4
. 9),
24 . 2,

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



.79 .

2 m,/m=0.30

Tab. 2 Experiments for checking the simulation of compressive

strength of CsS .

L-70 L-71 L-72

1-74

/d

g /MPa o/MPa o./MPa o/MPa o./MPa o/MPa o./MPa o /MPa

1 420 421 4400 464 526 490 547 557
2 2243 23.62 27.59 3049 4344 37.01 50.15 5243
3 30.50 3436 41.69 41.55 4598 4443 5520 58.03
7 37.21 3794 5024 48.84 59.87 60.05 60.11 61.36
14 5540 5794 6045 59.17 61.52 59.95 6580 66.44
28  68.60 70.08 75.03 75.08 77.77 75.80 95.00 9543
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