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Abstract - In this study, UH beam with upper U-tube flange H-section was proposed for application to the long-span flexural
members in industrial building structures. To investigate flexural performance of UH beam, two-point load bending tests were
performed. Test parameters were shape of U-tube flange (closed or open type), existence of concrete slab, and type of steel anchors
and its arrangement. Also, conventional H-section steel or composite beams were tested for comparison. Test results showed that
UH beam exhibited similar strength and deformation capabilities to that of H-section beam. Also, there were no differences in
flexural strengths or failure modes when using the cold-formed Z-bar as a steel anchors compared to that of stud anchors. Flexural
strength of UH beams can be conservatively predicted by using the Korean Building Code (KBC 2016) and width-to-thickness ratio
of beam section shall be satisfied when design the UH steel beam under the construction loads.
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Table 1. Summary of test specimens
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Fig. 1. UH-Beam Section details

Specimens Shape Stéel Section size (tnm) - LR Orisi Steel anchor
UH- or H-section Top U-section (mm) strength
RH500-S RH H-500>200x<10<16 - - - -
RH500-C-S RH H-500<200x<10<16 - 1501500 27MPa ¢ 19 stud

BH600-S BH H-600x250<8<8 - - - -
UH600/100-S-1Z UH UH-600<250x<8 <8 U-100x250<75%<8 - - Z-bar
UH600/100-C-1Z UH UH-600<250<8 <8 U-100x250<75%<8 1501500 27MPa Z-bar
UH600/100-C-IS UH UH-600><250x<8<8 U-100x250<75%8 1501500 27MPa $19 stud
UH600/100-S-OZ UH UH-600<250<8 <8 U-100<180<100<8 - - Z-bar
UH600/100-C-OZ UH UH-600><250x<8<8 U-100x180<100<8 1501500 27MPa Z-bar
UH600/100-C-OS UH UH-600<250x<8 <8 U-100<180<100<8 150<1500 27MPa ¢ 19 stud
UH600/75-C-0S UH UH-600<250x<8 <8 U-75x180>x100<8 150<1500 27MPa ¢ 19 stud

Note: RH=Roll-H section, BH=Built-up H section, UH=U-tube flange H section (UH-depthxbottom flange widthxweb thicknessxflange
thickness), Top U-section = U-depthxbottom flange widthxtop flange width(each)xtube thickness,
I=Inward bending type U-Tube flange, O =COutward bending type U-tube flange,

Z =7-bar type steel anchor, S=Stud type steel anchor
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Fig. 2. Specimen details of test specimens (dimensions in mm)
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Fig. 3. Test set-up (dimensions in mm)
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Table 3. Summary of test results
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UH600/100-C-1Z 31.8 1,033.2 1,239.1 1.19 38.2 102.1 275
UH600/100-C-IS 324 1,066.5 1,297.0 1.21 38.5 100.7 2.62
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Fig. 6. Strain distribution of steel beam specimens
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Table 4. Comparison of calculated bending moment strength with
test results

M, M,

Specimens (szerSri) a<N~:n) M,/ M, Dp/ D,
RH500-S 769.3 761.6 1.01 -
RH500-C-S 1,3404 1472.8 091 0.18
BH600-S" 674.3 (8261%?; 104 -
UH600/100-S-1Z 961.2 932.8 1.03 -
UH600/100-C-IZ 14869 1269.8 1.17 0.17
UH600/100-C-IS ~ 1,556.4 1269.8 123 0.17
UH600/100-S-0Z” 8858 (9527;; 1.01 -
UH600/100-C-0Z  1,497.2 12762 1.17 0.17
UH600/100-C-0S ~ 1,549.1 1276.2 121 0.17
UH600/75-C-0S ~ 1,555.7 13147 118 0.17

Y Non-compact Top flange
? Plastic moment capacity (/Z,)
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