Homework 8 Probl Solution

1. (30%) The T3 element shown below is subjected to the linearly varying pressure as shown below.

Determine the equivalent nodal forces.
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Solution 1: Use T3 element in x-y coordinate
® T3 Shape function in x-y coordinate

N, (x,y) = % =1+ 0.4x — 1.2y
Ny (x,y) =22 = 1.6x + 0.2y
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® Linearly Interpolated Traction
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® General Form of Equivalent Nodal Force from Traction

fe=t$NTEd =0+ 0+ thS NeTNetdl
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There are no traction on I & I, so equivalent nodal force from T; &I, are zero.



® Integrate along x direction
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® Integrate along y direction
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Solution 2: Use T3 element in x’-y’ coordinate (Transformation)
® Transforming Relation
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® T3 Shape function in x’-y’ coordinate
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® Nodal Force after Transforming
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® Linearly Interpolated Traction
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® General Form of Equivalent Nodal Force from Traction
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® Transform back to original x-y coordinate
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Solution 3: Use 1D ¢ coordinate

® Shape function in 1D natural coordinate
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