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Abstract - Today’s buildings are becoming long spanned due to the increase of floor area ratio and the industrial enlargement. This
phenomenon leads to interest in the architectural structural system. In particular, studies on beam with corrugated web, that is,
corrugated beams, which were born in Sweden in the 1960s, are being actively conducted to this day. Corrugated beams have the
effect of reducing construction costs and increasing the strength that occurs in cross-sections such as texture and waveform.
However, although the IEB(intaglio and embossed beam) developed in preceding study is one of the corrugated beams, it is
difficult to apply in an actual construction site due to low web height. Therefore, in this study, the web height of IEB was set to
400 mm, 600 mm, 900 mm, and the loading test was conducted, and as web height increased, effect of increasing the shear strength
of IEB was to be confirmed.
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Fig. 2. Detailed shape of IEB web

Table l%“%ﬁﬂo < —%‘/}E}WE} *WZ%H A
J AEE 7Rl H5A
Q}ﬁfﬂr%l‘jéﬂ = & 74 Hi‘fﬁiof‘% = l"—01(h )
+ 400 mm, 600 mm, 900 mm= A A 7to]] H4E A A5}
k. AYA] A9 22 71 A S wet A2 T
£ A5t o, 8 %o 1 w) 900 mmQ IEBS] 3-¢- &
A Z} FAl= FYUE Do) HE=% 245 mm, 14 mm=

AT AE FA ()= AE =01 AR50 4.5 mm

. . Standard hy hulte R jeb huwy Length

No. Specimen Section type i) i) i) i) it i)

1 1EB-400-2.3 H-424%x195%2.3x12 400.0 173.9 302.5 97.5 4,320

2 1EB-600-3.2 H-624x195%x3.2x12 187.5 506.0 94.0 4,320
Embossed web 600.0

3 1IEB-600-4.0 H-624x195%x4.0x12 150.0 506.0 94.0 4,320

4 1EB-900-4.5 H-928%245%x4.5x14 900.0 200.0 189.0 711.0 4,000

5 FWB-400-2.3 H-424x195%2.3x12 400.0 173.9 - 400.0 4,320

6 FWB-600-3.2 H-624x195%x3.2x12 187.5 - 600.0 4,320
Flat web 600.0

7 FWB-600-4.0 H-624x195%4.0x12 150.0 - 600.0 4,320

8 FWB-900-4.5 H-928x245%x4.5x14 200.0 200.0 - 900.0 4,000

IEB: intaglio and emboss beam; FWB: flat web beam; 4,,/t,,: slenderness ratio; /1, .»: IEB web corrugation height; &, height of flat section at both ends
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Table 2. Mechanical properties of steel

Coupon t E 17 17y Elongation
P (mm) | (MPa) | (MPa) | (MPa) (%)
23 319.32 | 403.25 34.7
§s275 | 32 310.84 | 448.88 39.0
(web) 4.0 , | 395.58 | 459.18 35.8

210%10

4.5 400.53 | 465.05 423
SM355 | 120 45532 | 535.66 39.1
(flange) | 14.0 389.53 | 459.14 39.3

t: thickness of coupons; F\: yield strength of steel; F,: tensile strength of
steel
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Fig. 3. Material test result
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Fig. 4. Set-up of specimen and lateral support
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Table 3. Experiment result

No. Specimen Prvax Minax Buclding

(kN) | (kN'm) mode
1 IEB-400-2.3 263.1 | 213.1 Web
2 IEB-600-3.2 490.1 | 397.0 Web
3 IEB-600-4.0 6773 | 548.6 Web
4 1EB-900-4.5 1,243.3 | 870.3 Web
5 FWB-400-2.3 188.8 | 1529 Web
6 FWB-600-3.2 347.6 | 281.5 Web
7 FWB-600-4.0 487.7 | 395.1 Web
8 FWB-900-4.5 1,072.5 | 750.8 Web

Piax: maximum load measured from experiment; M p,x: maximum moment
acting on mid-span of beam.
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(d) Failure mode of FWB-400-2.3
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Fig. 6. Failure mode of IEB and FWB (web height: 400 mm)
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Fig. 8. Failure mode of IEB and FWB (web height: 600 mm)
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Table 4. Design formula in KDS & [EB

Theoretical value Experimental value Result ratio
No. Specimen Design code v, Failure Via e v
(kN) mode (kN) mode e
1 IEB-400-2.3 115.3 Shear 131.6 Shear 1.14
2 IEB-600-3.2 259.3 Shear 245.0 Shear 0.95
Eurocode

3 IEB-600-4.0 417.7 Flexure 338.6 Shear 0.81

4 IEB-900-4.5 543.4 Shear 621.6 Shear 1.14

5 FWB-400-2.3 30.5 Shear 94.4 Shear 3.09

6 FWB-600-3.2 53.7 Shear 173.8 Shear 3.24

7 FWB-600-4.0 KDS 104.8 Shear 243.85 Shear 2.33

8 FWB-900-4.5 98.2 Shear 536.25 Shear 5.46
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