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Bearing performance of wallboards in an electrostatic precipitator casing in
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ABSTRACT For a wallboard in an electrostatic precipitator casing playing stressed skin effect under vertical uniform pressure on the
top the failure mode and bearing capacity were investigated by nonlinear finite element method. The influences of structural factors
such as wall thickness wall width stiffener spacing column brace spacing and column section size on the wallboard bearing capacity
were analyzed. The results show that shear yielding failure of the wallboard occurs when the stressed level of the column is compara—
tively lower. Shear yielding failure and compression yielding failure occur simultaneously when the stressed level of the column is medi-
um. Compression yielding failure occurs when the stressed level of the column is comparatively higher. Under the equal column
stressed level the bearing capacity of the wallboard increases with the increase of wall thickness and with the decrease of wall width
stiffener spacing or column brace spacing. The bearing capacity of the wall increases as the column stiffness is increased resulting from
the enlargement of column section and its stability increases.
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Fig.2  Comparison of relationship curves between wall bearing ca—
pacity and column loading level for different imperfect models
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Fig.3 Curves between vertical load on the wallboard and maximum

displacement out of plane
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Fig.4 Local shear stress distribution in the wallboard for shear failure
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Fig.5 Global compressive stress distribution in the wallboard for

compression failure
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Fig.6 Local shear stress distribution in the wallboard for shear—compression failure
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Fig.7  Global compressive stress distribution in the wallboard for

shear—compression failure
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Fig.9 Influence of wall thickness on wall bearing capacity: ( a) structure model series 1; ('b) structure model series 2
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Fig. 10 Influence of stiffener spacing on wall bearing capacity: ( a) structure model series 1; ('b) structure model series 2
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Fig.11 Influence of wall width on wall bearing capacity: (a) structure model series 1; ('b) structure model series 2
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Fig.12 Influence of column brace spacing on wall bearing capacity: ( a) structure model series 1; ( b) structure model series 2
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Fig.13 Influence of column section size on wall bearing capacity
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