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Mechanical characteristics and microscopic mechanism of submarine silt
stabilized by GS agent
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Abstract: Submarine silt has special soil characteristics, such as high water content, low strength, high organic matter
content and high salt content. With the ocean engineering construction, the solidification of submarine silt has attracted
attention. GS curing agent is a kind of green curing material with industrial solid waste as the main raw material, which is
often used in the reinforcement of soft soil. In this paper, the mechanical properties and microscopic mechanism of
submarine silt stabilized by GS curing agent were studied by taking the sea-bed silt of a sea-bed silt foundation treatment
project in Hong Kong as the reinforcement object. The effects of the content of GS curing agent, cement and age on the
unconfined compressive strength of solidified soil were compared and analyzed. Similiarly, the backscatter electron
microscopy (BES) test was conducted to analyze the object image recognition and microscopic mechanism through the
obtained gray histogram. The results show that GS solidified soil demonstrates a strain-softening behavior, the unconfined
compressive strength increases with curing age, and the growth rate decreases gradually. Compared with common cement,
GS solidified soil provides higher early strength and faster strength growth, with a strength improvement ratio of 2.03 to
2.81. The relationship between GS solidified soil Eso and gu is basically consistent with that of cement soil. Compared with
cement soil, GS solidified soil has significantly higher hydration product content, better hydration degree, lower pore
content and more stable structure.

Key words: GS curing agent; submarine silt; unconfined compressive strength; industrial solid waste; soil solidification
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Table 1  Soil properties of submarine soft soil
T H 24
FIKE/ % 443
KR B /(KN/m?) 17.9
FLBRLEL 1.086
PR/ % 44.5
IHIR/% 25.1
JE4E & /MPa 23
% J1/kPa 9.6
A BEHE £ /(°) 112
BIE 2 HU(107em/s) 0.891
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Table 2 Performance indices of GS agent and cement

T H GS [ L5 KU
0.8 mm fif5 4 /% 12 —
40 FE /% — 1.25
WIET H]/h 04:34 02:10
2RI [R] /h 06:36 03:10
WAL BE /% 25.8 —
Y% 2.99 —
LR THIAR/(m%/kg) 489 —
S02/% — 2.25
R/ % — 1.07
MgO/% — 227
28 d HL SR /MPa 412 489
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Solidified soil specimen with sealing film
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