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Disintegration characteristics and inhibition mechanism of
organosilicon-modified carbonaceous mudstone under dry and
wet cycling effects

HE Zhijun™, ZENG Ling", ZHA Huanyi, FU Hongyuan'™, CHEN Jingcheng?,
ZHANG Hongrf®

(1a. School of Civil and Environmental Engineering; 1b. School of Transportation, Changsha University of Science &.
Technology, Changsha 410114, P. R. China; 2. The 3rd Construction Co., Ltd. of China Construction 5th
Engineering Bureau, Changsha 410114, P. R. China; 3. Guangxi Transportation Science and Technology Group Co.,
Ltd., Nanning 530007, P. R. China)

Abstract: To reduce the degradation of strength and prevent disintegration of carbonaceous mudstone under wet
and dry cycling, tests on the unconfined compressive strength (UCS) and disintegration of silicone-modified
carbonaceous mudstone under wet and dry cycling were carried out. The effects of the number of dry and wet
cycles and the amount of organosilicon on the UCS, grain size gradation, inhomogeneity coefficient and
curvature coefficient of the modified carbonaceous mudstone were studied, and the inhibition effect of
organosilicon on the strength deterioration and disintegration characteristics of the charcoal mudstone was
clarified. The changing pattern of microstructure of organosilicon-modified carbonaceous mudstone was also
analyzed by scanning electron microscopy (SEM) to reveal its mechanism of inhibiting disintegration. The
results showed that the pattern of modified carbonaceous mudstone was positively correlated with the
organosilicon content and negatively correlated with the number of wet and dry cycles. Organosilicon can
effectively increase the grain size of carbonaceous mudstone, and the content of coarse particles larger than
2 mm, the maximum grain size(D,,,) and the minimum grain size (D,,,) of modified carbonaceous mudstone
were significantly increased after the incorporation of organosilicon. Meanwhile, the particle content of modified
carbonaceous mudstone in the [10 mm, 20 mm), [5 mm, 10 mm) and [2 mm, 5 mm) grain groups changed
most drastically during the disintegration process, but the greater the organosilicon content, the smaller the
magnitude of the change in grain size. Moreover, the higher the organosilicon content, the smaller the change in
particle size. The median grain size (ds,), Weibull distribution parameters (A, %), fractal dimension (D),
disintegration resistance index (I,,) and disintegration ratio (D,) of modified carbonaceous mudstone were
positively correlated with organosilicon content and negatively correlated with the number of wet and dry cycles.
However, the variation rule of the inhomogeneity coefficient (C,) is opposite. Organosilicone mainly inhibits the
strength deterioration and disintegration of carbonaceous mudstone particles by crosslinking them via a network
structure and the formation of a hydrophobic film on the surface layer.

Keywords: embankment engineering; carbonaceous mudstone; organosilicon; hydrophobic modification;

disintegration inhibition
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Fig. 1 Particle size grading curve of carbonaceous mudstone
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Table 1 Basic physical indexes of carbonaceous mudstone
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Fig. 2 Organosilicon solution and film
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Fig. 3 Unconfined compressive strength of organosilicon-
modified carbonaceous mudstone
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Fig. 4 Strength retention rate of modified carbonaceous

mudstone under dry and wet cycles
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Fig. 5 Particle size evolution of modified carbonaceous mudstone under dry and wet cycles

BA1% 2% .3% . 4% 5% B HLEE )G , % e A 1Y
qn miokr & & 4 gl b T 29.70% . 46.02%
47.20% .51.94% .52.42% .

THRAEEROK
SRR

0F [ HAIEERATR
r ?iﬁf}ﬁﬂ%w
1# 60
&1
ia
40 f
g

o

ﬁ;lﬁi%i?/%
Ee6 TFRMEMEA TR EAFNSEMNTLIE

Fig. 6 Variation of fine particle content of modified

carbonaceous mudstone under dry and wet cycles
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Table 2 Characteristic grain size, C, and C, of

carbonaceous mudstone with 0% organosilicon dosage
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carbonaceous mudstone
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