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An Experimental Study on Elastic Modulus and Damping

Ratio of Expansive Soil Improved by Fly Ash

MENG Jing, ZHUNG Xinshan, ZHOU Mukai, ZHOU Rong
(School of Civil Engin.,Architecture and Environment , Hubei Univ.of Tech.,Wuhan 430068,China)
Abstract: Taking the expansive soil of a certain expressway in Hefei as the research object, using the GDS
true dynamic triaxial instrument to carry out the graded load dynamic test of the improved expansive soil
under different fly ash content and different confining pressure conditions, the dynamic elastic modulus and
The changing law of damping ratio is studied. The results show that mixing fly ash can significantly in-
crease the dynamic elastic modulus of expansive soil. When the ash mixing rate is less than 10% , the mod-
ified soil dynamic elastic modulus E4 and its peak E... increase with the increase of the ash mixing rate.
When the ash mixing rate is greater than 10%, the E4 and E 4.« of the modified soil decrease with the in-
crease of the ash mixing rate; the damping ratio XA of the modified soil increases with the increase of the
confining pressure, and it can increase by 5% every 50kPa~10% , but the ash mixing rate has no obvious
effect on the damping ratio.

Keywords: expansive soil; fly ash; dynamic triaxial test; dynamic elastic modulus; damping ratio
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Optimization of High Cell Density Fermentation of Bacillus Subtilis
DAI Hang'*?*, DING Yue'??*, CHEN Xiong"*?, WANG Zhi'**
(1 Key Laboratory of Fermentation Engineering (Ministry of Education) ,
Hubei Univ. of Tech., Wuhan 430068, China ;
2 Hubei Collaborative Innovation Center of Industrial Fermentation ,
Hubei Univ. of Tech., Wuhan 430068, China ;

3 Hubei Key Laboratory of Industrial Microbiology » Hubei Univ. of Tech., Wuhan 430068, China)
Abstract: The industrial production of animal probiotics Bacillus subtilis suffers from problems such as
long fermentation cycle, high cost, and unstable spore rate. The effects of different fermentation strategies
on the growth efficiency of Bacillus subtilis were studied at the level of 30 L tanks, and the optimal medi-

um and fermentation conditions were determined: corn starch 35 g+ L', soybean meal 40 g« L ™', glu-

cose 5 g+ L ', yeast extract 3 g+ L ', peptone8 g+ L ', light calcium carbonate 3 g+ L ~!, magne-
sium sulfate heptahydrate 0.5 g+ L ~', sodium chloride 2 g« L ~', dipotassium hydrogen phosphate tri-
hydrate 2 g » .. ', manganese sulfate monohydrate 0.3 g + . ', fermentation temperature increased

from 35°C to 40°C for 24 h, biomass (36 h) reached 217 X 10* CFU/mL, the number of spores was 20.8
billion/mL, which were increased by 28.4% and 31.6% respectively compared with before optimization,
which provided an important reference for the rate of stable spores in the industrial production of Bacillus
subtilis.

Keywords: bacillus subtilis; spore; fermentation optimization; high cell density fermentation
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