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Roll Stability Model of Tank Truck Based on Genetic Algorithm

LI Xian-sheng, YU Di, ZHANG Jing-hai
(School of Transportation, Jilin University, Changchun 130022, Jilin, China)

Abstract: In order to investigate the effect of geometry size of tank on vehicle roll stability,
equations of mass center motion of fluid sloshing in elliptical tanks and overturning moment were
established based on quasi-static(QS) method, and the response dynamic equation of roll stability
was deduced. The two equations were joined to simulate for obtaining the response dynamic
model of tank truck roll. With height of mass center of fluid and the overturning moment as the
optimization goal under different fill levels, improved genetic algorithm was used to optimize the
tank. The results show that the roll stability of elliptical tank truck is better than that of circular
tank truck. The optimal geometry size of elliptical tank truck is 1. 64 m as major axis, 1.2 m as
minor axis. The roll stability of optimal elliptical tank truck is improved compared with that in
other sizes.

Key words: automotive engineering; tank truck; roll stability model; quasi-static (QS) method;

genetic algorithm; fluid sloshing in tank
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Fig. 1 Cross Section of Elliptical Tank Under Steady

Lateral Acceleration
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Fig.3 Variation of Inherent Sloshing Frequency
with Fill Level
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Tab.1 Elements of Genetic Algorithm
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Fig. 4 Flowchart of Optimization GA
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Fig.5 Force Analysis of Tank Truck Roll Plane
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Fig. 6 Variation of Roll Moment with Fill Level
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Fig.7 Overturning Moment in Different Population

Sizes and Mutation Rates Under Fill Level 70%
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Fig. 8 Overturning Moment in Different Population

Sizes and Mutation Rates Under Fill Level 80 %
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Fig. 9 Mass Center Height in Different Population
Sizes and Mutation Rates Under Fill Level 70%
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