Journal of Korean Society of Steel Construction

Vol.28, No.6, pp.403-414, December, 2016

50| 2 13

oIr

V, 7'5?]

ISSN(print) 1226—363X  ISSN(online) 2287-4054
Check for
updates | DO https://doi.org/10.7781/kjoss.2016.,28,6.403

stojH2|E eMgdEe| Eds Hit

ZIMHY - A2 - O|RHGS - ZI A4

[=]
), (FEue TR, AN, BElenstsh, A%gstl,
‘g, EEe TR, ‘ag, BEYlemaTstn, tixjel A% Fek

Bending Performance Evaluation of Hybrid Forming
Composite Beam with High Depth

Kim, Sung Bae', Cho, Seong Hyunz, Lee, Jae Yeongs, Kim, Sang Seup4*
'Manager, The Naeun Structural Engineering, Seoul, 07205, Korea
*Master course, Dept. of Architectural Engineering, KOREATECH, Cheonan, 31253, Korea
3Staff, The Naeun Structural Engineering, Seoul, 07205, Korea
*Professor, School of Design & Architectural Engineering, KOREATECH, Cheonan, 31253, Korea

Abstract - Recently according to the decreasing of steel price and increasing of labor cost the various studies of steel structure and
composite structure are proceeding. This study developed the new shape of high depth hybid forming composite beam and
performed the bending test to evaluate the bending performance by creating 10 specimens. Bending test result showed that
capacity of the beam was increased stably. The ratio of the nominal load to the maximum load(”,/P,) is 1.19 and the

deformation capacity(d, P“/ 4,)1s3.9~4.5. Also, it is possible to apply the existing evaluation equation(KBC 2009) of composite

beam.
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Fig. 1. New shape and high depth of hybrid forming composite
beam
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Fig. 2. New shape of hybrid composite beam
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Fig. 3. Hybrid beam of low and high depth
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Table 1. Test specimens

s 2 e

No.| Specimens |Depth ness Thick- 7 | Rebar Stren-
(mm) (mm) ness (Mfy’a) gth

(mm) (MPa)

1 |L6-F3T6-R| 600 6 6 325 |HD25| 30
2 |L6-F3T8-R| 600 8 8 325 |HD25| 30
3 |L6-FAT8-R| 600 8 8 440 |HD25| 30
4 |L6-F6T8-R| 600 8 8 650 |HD25| 30
5 |L6-F3T8-N| 600 8 8 325 - 30
6 |L8-F3T8-R| 800 8 8 325 |HD25| 40
7 |L8-FAT8-R| 800 8 8 440 |HD25| 40
8 |L8-F6T8-R| 800 8 8 650 |HD25| 40
9 |L8-F3T8-N| 800 8 8 325 - 40
10 [H-692x300x13x20 30

L6 -F3T8 - R
Bottom Rebar: R — HD25, N — No rebar
Bottom Plate Thickness : T6 — 6mm, T8 — 8mm
Bottom Plate F, : F3 — F,=325 Mpa,

F4 — F,=440 MPa, F6 — F,=650 MPa
Beam Depth: L6 — 600mm, L8 — 800mm
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Fig. 4. Cross section of specimens
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Table 2. Concrete mix proportion

Maximum | Fine

De.51g¥1 w/C size of |Aggr-| Air Minimum

Criteri- .| Slump of Salt

on Ratio (mm) Coarse | egate | Content Content
0, 1 0,

Strength (%) Aggregate | Ratio| (%) (ke/m?)

(mm) | (%)
30MPa| 43.1 | 120 25 | 469 |4.5+1.5| 030

40MPa| 34.6 | 120 25 42.5 |4.5%1.5 0.30

Table 3. Tensile test results of rebar and steel

o Yield Tensile Elongation

Division Strength | Strength %)
(MPa) (MPa)

HD10 522.5 645.4 14.58
Rebar HDI13 557.6 651.1 16.83
HD22 518.7 699.4 19.02
HD25 538.9 665.2 21.19
SM490 6mm 390.6 537.8 35.62
SM490 8mm 438.5 542.8 33.99
Steel |ATOS60 8mm | 396.3 552.0 36.53
ATOS80 8mm| 745.2 782.2 24.03
SHN490 20mm| 405.4 531.7 47.73
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Table 4. Bending test result

No. Specimens P, (kN) P, (kN) P, (kN) pP,/P, p,/P, 4, (mm) 5, (mm)
1 L6-F3T6-R 1,653.6 1,657.7 2,009.6 1.22 1.21 22.8 59.7
2 L6-F3T8-R 2,070.0 2,154.5 2,668.6 1.29 1.24 21.2 48.3
3 L6-F4T8-R 2,348.1 2,103.3 2,572.5 1.10 1.22 23.0 47.8
4 L6-F6T8-R 2,839.3 2,353.6 2,930.6 1.03 1.25 23.9 51.2
5 L6-F3T8-N 1,936.2 1,869.1 2,507.1 1.29 1.34 19.9 50.8
6 L8-F3T8-R 3,082.0 3,076.1 3,896.6 1.26 1.27 18.5 454
7 L8-F4T8-R 3,456.7 3,191.4 3,812.2 1.10 1.19 23.2 50.4
8 L8-F6T8-R 4,128.4 3,619.8 4,264.0 1.03 1.18 25.1 449
9 L8-F3T8-N 2,904.3 3,200.0 3,920.0 1.35 1.23 224 54.6
10 | H-692x300x13%20 2,559.5 2,420.8 3,008.3 1.18 1.24 17.7 95.5

P,: The load predicted by applying the nominal bending strength, P,

6,: The displacement of the specimen under the test yield load,
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Fig. 9. Load displacement graph of L8 series
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Table 5. Analysis of bending test result

No. Specimens (kI\]Iu-”m) (f:i]hwl;:) (k]I?fsrtn) Myl M, | Mo/ My, | d0spfS, (kNE.m) PNA
1 L6-F3T6-R 2,025.6 2,404.4 2,461.8 1.22 1.02 4.45 214.7 C
2 L6-F3T8-R 2,535.8 2,907.7 3,269.1 1.29 1.12 3.87 225.8 SF
3 L6-FAT8-R 2,876.4 3,178.9 3,151.3 1.10 0.99 4.08 236.2 C
4 L6-F6T8-R 3,478.1 3,961.1 3,590.0 1.03 0.91 2.46 145.4 SF
5 L6-F3T8-N 2,371.9 2,749.7 3,071.2 1.29 1.12 3.98 213.0 SF
6 L8-F3T8-R 3,775.4 4,381.0 4,773.4 1.26 1.09 4.05 288.2 SF
7 L8-FAT8-R 4,234.4 4,227.9 4,669.9 1.10 1.10 4.09 344.6 SF
8 L8-F6T8-R 5,057.3 5,610.0 5,223.4 1.03 0.93 2.18 216.6 SF
9 L8-F3T8-N 3,557.7 4,168.4 4,802.1 1.35 1.15 4.54 405.2 SF
10 | H-692x300x13x20 | 3,135.4 3,219.1 3,685.2 1.18 1.14 7.49 442.6 SF

M,: Nominal bending strength, 4, . : Bending strength based on the material test result,
M, . Bending moment of specimen under the test maximum load,

5,

USP

Position of PNA(based on the material test result): C - Concrete slab, SF - Steel beam flange,
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1.350]H, ATOS80 AEAE AlLJstd Hat 1,230t} &
o, 2D EE 83 A B =] ek Hoin

E H|(M,,/M,,, )= 0.91~1150]1 ATOS80 AIAE
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Fig. 15. Strain distribution of L6 series
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Table 6. Analysis of inside gauge

Z-Shape side plate Bottom plate
Specimens
Micro Strain of channel 41 Micro Strain of channel 42
L6-F3T8-R 2,551 2,435
L6-F6T8-R 2,514 2,540
L8-F3T8-R 2,310 1,873
L8-F4T8-R 2,019 2,075
L8-F6T8-R 3,415 1,608
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Fig. 16. Strain distribution of L8 series
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