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Abstract - Steel beams with corrugated web have been widely used in the steel structures. However, it is challenging to weld the
section between the corrugated web and the flange straight, which increases the cost of production. In order to solve this issue,
steel beam with intaglio and embossed web (It is called an IEB) was invented. A web with embossment is produced by cold
pressing and welded to flange by automatic welding machine. The loading tests were conducted to investigate the load-carrying
capacity of IEB, and its test result was compared with that of H-shaped beam having a same size of flange and web. The test
results of IEB series showed about 40% higher load capacities than H-shaped series. As a result of comparing the IEB specimen
with Eurocodes for steel beams with corrugated web, all of specimens tested in this study did not meet the design value.
Therefore, it is difficult to apply existing formula to IEB and new design formula should be presented for field application.
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Fig. 1. Web details

Table 1. Classification of specimens
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Specimen Section v \h, /t, Slenderness
type |(mm)|(mm)
H-3.2 | H-shape 32 187.5 Slender
Al .
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Table 2. Classification of specimens

Coupon | ¢t (mm) | £, (MPa) | £, (MPa) | Elongation (%)
SS400 32 316.6 448.2 39.0
SS400 4.0 395.6 459.2 35.8
SM490 12.0 4553 535.6 39.1

Notes: ¢ is thickness of coupon; and £, and F, are yield and
ultimate strengths, respectlvely

(a) SS400

(b) SM490
Fig. 5. Material test
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Table 3. Experimental results

Pm ax 1‘411 ax
(kN) (kKNm)

H-3.2 347.6 281.5

Specimen Failure mode

Global buckling of web

1IEB-3.2 490.1 397.0 | Global buckling of web
H-4.0 487.8 395.1 | Global buckling of web
1IEB-4.0 677.3 548.6 | Global buckling of web
Notes: P2, ,. is maximum load measured from experiment;

M, .. is maximum moment acting on mid-span of beam.

(d) Failure shape of IEB-4.0

Fig. 9. Failure shape of specimens
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t, is thickness of web; ¢; is thickness of flange; b, is width of flange;

V,, is shear resistance; and A ., is moment
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1IEB-4.0 996.9 708.8 677.30.96
Notes: P, is load capacity according to Eurocode-1993 -1-5;
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