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Experimental Study on Flexural Capacity of
Cold-formed Steel Double-limb U Box Beams

HUANG Yuan ,ZHOU Honghao

(College of Civil Engineering,Huhan University ,Changsha,China,410082)

Abstract ; Built-up sections are widely used in construction industry due to the superior mechanical
properties. However, there is little research about cold-formed steel double-limb box beams with
web openings on the calculation method of bearing capacity. In this paper,a total of 12 build-up
box beams were tested under four-point bending. By analyzing the failure mode ,load-displacement
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curve, load-strain curve and Strain distribution of the specimen, the effects of web opening and
screw spacing on the failure mode and flexural performance of the box girder were investigated.
The calculation methods of flexural bearing capacity of split box girders proposed by Chinese and
American codes and scholars are verified. Results show that the bending capacity of the split box
girder can be significantly affected by changing the ratio of flange width to thickness and section
height to width. Increasing screw spacing will slightly reduce the bending capacity of box beams.
When the hole ratio is 0. 4, the flexural bearing capacity of the split box girder decreases little,,and
when the hole ratio is 0.7, the flexural bearing capacity and ductility of the split box girder
decreased significantly. Predicted results of simple superposition method are conservative because
the splicing effect is not taken into account. The prediction results of the method specified in
“Technical specification for low-rise cold-formed thin-walled steel buildings” (JGJ 227—2011 ) are
relatively large. The failure mode of the double-limb U-shaped split cold-formed thin-walled steel
box girder is local buckling failure,and the flexural bearing capacity of the split box girder will be
significantly reduced when the web opening is large. The effective width method in “ Technical
code of cold-formed thin-wall steel structures” ( GB50018—2002 ) can be used to calculate the
bearing capacity of single-limb members, and then the flexural bearing capacity of the split box
girder can be obtained by simple superposition and approximation.

Key words : cold-formed steel ; double-limbs box beam ;static test; web opening;flexural capacity
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Fig.1 Section form and loading method of the specimen
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Table 1 Specimen parameter table

) EH)‘(% ﬁrﬂﬁ HRET 1) *E{ﬁﬁfﬁf
/mm  f&/mm  Bi/mm /KN

H150D0. 05150 150 0 150 34.65
H150D0. 05300 150 0 300 32.98
H150D0. 45150 150 60 150 33.27
H150D0. 45300 150 60 300 31.80
H150D0. 75150 150 105 150 28.25
H150D0. 75300 150 105 300 27.05
H100D0. 05150 100 0 150 20. 05
H100D0. 05300 100 0 300 19.28
H100D0. 45150 100 40 150 19.93
H100D0. 45300 100 40 300 19. 10
H100D0. 75150 100 60 150 17. 89
H100D0. 75300 100 60 300 17.01
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Fig. 4 Load-displacement curves of specimens
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