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Abstract - This study developed the shape of low depth new shape high performance hybrid composite beam which is taken
strengths and compensated the defect of composite beam and hybrid beam. Also, this study performed the monotonic test to
evaluate the bending performance of Low depth shape by creating 12 bending specimens. Bending performance test result
showed that capacity of the beam was increased stably. Also, it is possible to apply the existing evaluation equation(KBC 2009)
of composite beam. Mechanical properties and structural performance of materials are considered when high-strength steel
(£, = 650MPa) is applied to the bottom plate.
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Table 1. Test specimens

Bot-

Z-Plate| tom Bot- Rein-

Beam . tom | Bot-
. Thick- | Plate force-

No.| Specimens |Depth . Plate | tom
ness | Thick- ment

(mm) F, |Rebar
(mm) | ness MP Plate

(mm) (MPa)

1 | S3-F3T6-R | 300 6 6 325 |HD25
2 | S3-F3T8-R | 300 6 8 325 |HD25| -
3 | S3-F4T8-R | 300 6 8 440 |HD25| -
4 | S3-F6T8-R | 300 6 8 650 |HD25| -
5 | S5-F3T8-R | 500 6 8 325 |HD25| -
6 | S5-F4T8-R | 500 6 8 440 |HD25| -
7 | S5-F6T8-R | 500 6 8 650 |HD25| -
8 | S5-F3T8-S | 500 6 8 325 | stud -
9 | S5-F3T8-N | 500 6 8 325 - -
10 [ S5-F3T8-SP| 500 6 8 325 | stud | O
11 [S5-F3T8-NP| 500 6 8 325 - O

12 [ H-500%200x10x16

S5-F3718 -
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R

I; Bottom Rebar : R — HD25, N — No rebar
S — Reinforcement Stud Connector
NP — No rebar + Reinforcement Plate
SP — Reinforcement Stud Connector
+ Reinforcement Plate
Bottom Plate Thickness : T6 — 6mm, T8 — 8mm
Bottom Plate F) : F3 — F,=325 Mpa,
F4 - F,=440 MPa, F6 — F,=650 MPa
Beam Depth: 83 — 300mm, $5 — 500mm
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0|1, 7§ &3] A= SM490(#,=325MPa)2 A3
™, F7= 6mmolt}, SHRZRE] FEE(F,) o W=
325MPa(6, 8mm), 440MPa(8mm), 650MPa (8mm)o]|t},
S o] Fake A2 HD25(f,=500MPa) o] L, aF77%F
T Yol AAgE 2B EAYE = ¢16(@300) 0]t Y A
A= B Y shetol] B2 0| E(SM490, 8mm) & 57}
st on, HAlE o] EQL S} T Atolo] EAHE
o] gkt S-S 918l ¢50 2719 ¥ 1,000mm {HA 0=

s 7kabo] ARgEAIAE FE HSA600(SM570TMC),
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Fig. 5. Locating of strain gauge
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Table 2. Concrete mix proportion

siNia);f Fine 5 | Mink

Design | W/C ? Aggre- mum of
.o .| Slump | Coarse Con-

Criterion| Ratio (mm) | Agare gate tent Salt
Strength | (%) £& Ratio 0 Content

gate | o (*0) (kg/md)

(mm) | " :
30MPa | 43.1 120 25 46.9 |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 HDI3 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 16mm| 367.9 516.3 4233
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Table 4. Bending test resul

2:8F HE7H(H-500X200<10x16)2] s}

Bottom plate strength)

Specimens P, (kN) P, (kN) P, (kN) P,/P, P,/ P, §, (mm) | 4, (mm)

1. S3-F3T6-R 647.31 634.95 781.05 1.21 1.23 29.05 72.17
2. S3-F3T8-R 706.48 733.58 925.30 1.31 1.26 28.81 75.47
3. S3-F4T8-R 786.95 749.61 910.50 1.16 1.21 31.01 78.16
4. S3-F6T8-R 928.64 779.82 936.40 1.01 1.20 31.56 72.41
5. S5-F3T8-R 1,206.54 1,243.39 1,529.43 1.27 1.23 22.87 56.08
6. S5-F4T8-R 1,326.32 1,260.03 1,533.12 1.16 1.22 24.16 56.26
7. S5-F6T8-R 1,537.82 1,416.61 1,697.72 1.10 1.20 28.13 57.12
8. S5-F3T8-S 1,095.74 1,152.15 1,415.39 1.29 1.23 24.52 62.93
9. S5-F3T8-N 1,095.74 1,170.65 1,452.37 1.33 1.24 23.24 62.87
10. S5-F3T8-SP 1,348.46 1,510.93 1,821.62 1.35 1.21 26.48 59.44
11. S5-F3T8-NP 1,348.46 1,493.05 1,935.05 1.44 1.30 25.07 60.24
12. H-500%x200x10x16 1,031.14 909.89 1,182.98 1.15 1.30 20.30 85.74
P, 3RRYEE AFAC] dgsto] AT s, B, - AFAY P, P, : ARA9] Hdjsls
5, @ ARAQ G A WY, 5, + A@AL Ak Al WY
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: Fig. 16. After test, bottom plate of S5-F3T8-N
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(c¢) Reinforcement bottom plate specimen

Fig. 13. Concrete slab collapses
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Table 5. Analysis of bending test result

Fig. 18. Nominal bending strength of low depth new shape
hybrid composite beam (PNA in concrete slab)

Specimens Mo 1 Moy | Mot g My M| Gasn/3, | 2 GoNem) | PNA 917
(N-m) | (kN-m) | (kN-m) ‘

1. S3-F3T6-R 791.48 934.79 956.79 1.21 1.02 3.86 71.38 C

2. S3-F3T8-R 864.00 954.67 1,133.49 1.31 1.19 3.47 73.92 SF

3. S3-F4T8-R 962.18 924.43 1,115.36 1.16 1.21 3.71 85.25 SF

4. S3-F6T8-R 1135.06 1224.28 1,147.09 1.01 0.94 3.25 75.84 SF

5. S5-F3T8-R 1476.57 1711.50 1,873.55 1.27 1.09 3.90 110.25 SF

6. S5-F4T8-R 1622.92 1755.48 1,878.07 1.16 1.07 4.07 122.26 C

7. S5-F6T8-R 1883.75 2153.41 2,079.71 1.10 0.97 291 109.54 SF

8. S5-F3T8-S 1342.28 1578.51 1,733.85 1.29 1.10 4.30 124.40 SF

9. S5-F3T8-N 1342.28 1578.51 1,779.15 1.33 1.13 4.32 119.35 SF

10. S5-F3T8-SP 1651.86 2043.28 2,231.49 1.35 1.09 3.34 127.24 SF

11. S5-F3T8-NP 1651.86 2043.28 2,370.44 1.44 1.16 3.38 129.04 SF

12. H-500x200%x10x16 1,263.15 1,434.30 1,449.15 1.15 1.01 5.03 102.01 C
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Fig. 19. Nominal bending strength of low depth new shape
hybrid composite beam (PNA in steel beam upper
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