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Figure 1: The advanced analysis concept.
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                                          (a) Out-of-straightness.          (b) Fixed-free column’ out-of-straightness.
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(c) Equilibrium paths.
Figure 2: Member’s out-of-straightness modeling and influence.
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                                         (a) Out-of-plumbness.          (b) Fixed-free column’s out-of-plumbness.
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(c) Equilibrium paths.

Figure 3: Structure’s out-of-plumbness modeling and influence.
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  (a) Cooled external parts.            (b) Still-hot parts cannot contract.              (c) Actual RS diagram.

Figure 4: Residual stress set-up.
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Figure 5: Residual stress diagrams of hot-rolled sections.
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         (a) Rolled plates.      (b) Hot-cut plates.     (c) Welded rolled plates.  (d) Welded hot-cut plates.
Figure 6: Residual stress diagrams of built-up sections.
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Figure 7: Residual stress effect on Galambos and Ketter’s beam-column [25].
[image: image10.emf]

r

(z

0

)



r

(z

f

)



r

(z

0

)



r

(z

f

)



r

(z)



r

(i)

z

z

f

-z

0

z

f

-z

0

z

f

-z

0

z

    dz )z(

zz

1

)i(

f

0

z 

z 

r

0f

r









average



r

(z)= A

r

z

2

+ B

r

z + C

r

Slice (i)

average



r

(z

0

)



r

(z

f

)



r

(z

0

)



r

(z

f

)



r

(z)



r

(i)

z

z

f

-z

0

z

f

-z

0

z

f

-z

0

z

    dz )z(

zz

1

)i(

f

0

z 

z 

r

0f

r









average



r

(z)= A

r

z

2

+ B

r

z + C

r

Slice (i)

average


(a) Residual stress on fiber.
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(b) Equilibrium paths.

Figure 8: Residual stress modeling and influence.
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 (a) Out-of-straightness and out-of-plumbness.                (b) Reverse order (not recommended).
Figure 9: Combination of initial geometric imperfections.
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                       (a) Out-of-straightness for left.             (b) Out-of-straightness for right.
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(c) Equilibrium paths.

Figure 10: Advanced analysis of fixed-free column.
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               (a) Idealized frame.                      (b) Frame’s initial geometrical imperfections and data.

Figure 11: Steel portal frame.
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                                     (a) Left-left.                                             (b) Left-right.                  
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                                     (c) Right-left.                                          (d) Right-right.

Figure 12: Portal frame with members’ out-of-straightness.
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                                           (a) Left-left.                                       (b) Left-right.
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                                          (c) Right-left.                                    (d) Right-right.

Figure 13: Portal frame’s out-of-plumbness.
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Figure 14: Combined initial geometrical imperfections of steel portal frame.
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(a) Fixed-free column mounted as a frame.  (b) Portal frame study: worst initial geometrical model.

Figure 15: Collapsed configuration using advanced analysis.
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(a) Opposite of the worst geometrical configuration.    (b) Correspondent collapsing deformed
                                                                                             geometry.

Figure 16: Effect of opposite of the worst initial geometrical configuration model.
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