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Study on Flexural Strength of Wide Composite Beam for Long Span and Saving
Story height

Yun-Cheul Choi', Keum-Sung Park”™, Sang-Sup Lee’, Hyun-Ki Choi"

Abstract: Recently, the parking in downtown area has caused severe problem due to the dramatic increase of possessing automobile in the country.
A parking structure has been on the spotlight to solve the parking problem in downtown area. However, the overall height of parking structure is
stipulated less than 8 m. Therefore, in this research, ‘wide composite beam’, which is possible for reducing story height and having long span, is developed
and the flexural capacity of the wide composite beam is evaluated. Based on the result of the flexural test, the flexural strength of wide composite beam
increased by 20% as the thickness of steel beam increased by 3 mm (6 mm — 9 mm) The shapes of rebar (whether it is triangle or rectangular shape)
in the wide composite beam did not affect its flexural strength. The flexural strength of wide composite beam without rebar decreased by 10% compared
to that of wide composite beam with rebar. In addition, the neutral axis moved upward as a load increased, but the neutral axis moved downward,
when the load exceeded a certain level of load.
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Fig. 2 Component of Steel-Concrete Composite Beam

Fig. 3 Development of Steel-Concrete Composite Beam
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Fig. 6 Distance from the center of stress to the top of the steel beam

Table 1 Test specimen
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Specimen parameter

Specimen dimension

Material properties

Steel Slab Beam Span Slab Concrete Reinforcing bar Steel
No.  Specimen thickness of support Truss denth (Clear effective compressive  yield strength yield strength

U shape sllljzf)pe type [mI:n] span)  depth strength [MPa] [MPa]

[mm] [mm]  [mm] [MPa] ~ D10 DI3 DI6 45T 6T 9T
1 SPC6-C-P ﬁ Non
2 SPC6-C-T ﬁ A

6.0
3 SPC6-A-T g A 25.03

s 6,000
4 SPC6-C-R ? D 350 (5.800) 1,000 469 445 424 440 422 402
5 SPCY9-C-T ﬁ A
6 SPCO-AT 90 g A
20.55

7  SPC9-C-R ﬁ A
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Fig. 7 Details of Test Specimens(unit: mm)
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Table 2 Test results

Strength(kN) Displacement(mm) Ductility ratio
Specimen No. Theoretical Yield Maximum . Yield Maximum Strer?gth Displagement
Strength(kN) strength Strength displacement displacement ratio ratio
A, A, 5, 5, B/P, 8,4,
1 SPC6-C-P 675.71 538.82 741.42 37.46 146.96 0.73 0.25
2 SPC6-C-T 769.03 692.87 826.80 43.62 126.18 0.84 0.35
3 SPC6-A-T 769.03 666.20 832.18 40.68 134.58 0.80 0.30
4 SPC6-C-R 770.72 695.42 848.09 40.42 142.92 0.82 0.28
5  SPC9-C-T 932.22 831.84 989.56 48.16 145.56 0.84 0.33
6  SPC9-A-T 836.38 842.17 970.06 52.30 108.78 0.87 0.48
7  SPC9-C-R 937.85 873.86 1019.72 47.74 132.64 0.86 0.36
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Table 3 Strength increase rate by parameter

Strength increase ratio

Specimen No. Main parameter
5 B
2 SPC6-C-T
''''''''''''''''''''''''''''''''''''''' 1.20 1.20
5  SPC9-C-T Steel thickness =6.0 mm
3 SPC6-A-T
''''''''''''''''''''''''''''''''''''''' 1.26 1.17
6 SPC9-A-T
4  SPC6-C-R Steel thickness =9.0 mm
''''''''''''''''''''''''''''''''''''''' 1.26 1.2
7  SPC9-C-R
2 SPC6-C-T
''''''''''''''''''''''''''''''''''''''' 0.96 1.01
3 SPC6-A-T “1-Angle
5 SPCY9-C-T ©-Angle
''''''''''''''''''''''''''''''''''''''' 1.01 0.98
6 SPC9-A-T
1 SPC6-C-P 0.78 0.90
2 SPC6-C-T 1 1
4  SPC6-C-R 1.00 1.03 A
5  SPC9-C-T 1 1
7  SPC9-C-R 1.05 1.03
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100(kN)  200(kN)  300(kN)  400(kN) SO00(kN)  600(kN)  700(kN)  800(kN)  900(kN) Max(kN)
SPC6-C-P 210 230 232 230 230 214 212 - - 267
SPC6-C-T 204 218 224 225 225 224 222 225 - 234
SPC6-A-T 197 212 220 221 221 220 222 242 - 253
SPC6-C-R 198 215 224 225 225 225 225 231 - 246
SPC9-C-T 202 212 220 221 221 220 218 208 203 214
SPC9-A-T 195 201 207 210 213 212 209 193 191 199
SPC9-C-R 199 208 219 220 220 221 220 218 217 219
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Table 5 Relation of service load and deflection

DL LL Load conversion Theoretical Theoretical(stiffness 75%) Test value

SPC6-C-P 6.60 61.48 2.05 2.73 2.32
SPC6-C-T 6.62 61.60 1.93 2.57 2.12
SPC6-A-T 6.62 61.60 1.93 2.57 2.12
SPC6-C-R 6.63 4.0 61.54 1.92 2.57 2.23
SPC9-C-T 6.80 62.64 1.76 2.35 1.99
SPC9-A-T 6.80 62.64 1.82 2.43 2.01
SPC9-C-R 6.80 62.64 1.76 2.35 1.93
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