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Research on Distortional Buckling of Castellated Beams with

Residual Stress Effects Taken into Consideration
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Abstract: Based on the experimental research results of the residual stresses of the castellated beams and the
related research results of the residual stresses distribution in I-shaped beams, a residual stresses distribution model has
thus been proposed for castellated beams, with its validity verified by comparing it with existing experimental results.
An investigation is made on the influence of such key factors as the length, the thickness and width of the flange on the
distortional buckling load of castellated beams, to be followed by a further exploration conducted on the influence of
residual stress on the distortional buckling load of castellated beams as well as the means to simplify the calculation
method with the residual stress effects taken into consideration. The results show that the width and thickness of flanges
have great influences on the distortional buckling load of castellated beams, while the effects exerted by web thickness
is relatively small. An increase in steel strength helps to imrprove the distortional buckling load to a certain degree, but
with a corresponding increase in residual stresse effects. The proposed method, which adopts a reduction coefficient
K=0.85 to calculate the residual stress effects, is good in security performance and easy to handle, which is convenient
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for practical engineering application.
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Fig. 1 Failure modes of castellated beams
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Fig. 3  First-order buckling mode of the numerical model
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Fig. 4 Residual stress distribution in beam bridge section
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Fig. 5 Residual stress distribution of the numerical model
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S1 300 10 580 6 4 800 235 S25 300 10 580 6 8400 235
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Fig. 8 Geometric parameters of castellated beams

AL BT R AR, M SCHR [14] BIDTTERCR
et R Hit, = 85 W, By R A IE AR ) Ry R e it
W, o TETZEAINT, AT e as 2R i g 2
G AR 600 mm, (MARHABS AT S
P 2 B, AT RISRIZR 2 s th i A A R 1 g
& HIt, < 85,

32 AESEHIME
B 5 BN e 5 QR IR 7 Jeth R I1F AL A 2 114 5 g B R
& 9 #0110 fros.

560

480+
Z 400
c
= 320
=
240
g 160k —=— [=4 800 mm; ------L=6000mm;

—— [=7200 mm; —— L=8400 mm.
30 L . . L
235 326 417 508 599 690
HAFE 5/ MPa

B9 MR EXTE T E i E A0
Fig. 9 Influence of the steel strength on the distortional

buckling load of castellated beams
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Fig. 10 Influence of geometrical properties of cross-section on the distortional buckling load of castellated beams
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Fig. 11 Influence of the residual stress distribution on
the distortional buckling load of castellated beams
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