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Abstract - In this study, connection of steel reinforced concrete(SRC) column and composite beam which consists of H-section
and U-section members were tested under cyclic loading. An essential point of the composite beam is the structural performance
of welded joint between the H-section and the U-section members. To improve the structural performance of joint of two beam
members, vertical stiffeners, trapezoidal stiffeners, and top bars were used. Five full-scaled specimens were designed to study the
effect of a number of parameters on cyclic performance of connections such as H-section beam size(H-500x200x10x16,
H-600x200x11x17), the presence of stiffeners and top bars, and the presence of no weld access hole(WAH) method. Based on the
test results, deformation capacity of the specimens with H-500 series beam and H-600 series beam were 4% and 3% rotation
angle, which is the requirement for the Special Moment Frame and Intermediate Moment Frame(IMF), respectively. Test result
showed that deformation capacity of connection with stiffeners and top bars is greater than that of connection without stiffeners
and top bars. Finally, energy dissipation capacity and strain profile of specimens were summarized.

Keywords - Composite beam, H-section, U-section, Beam-Column connection, Cyclic loading test, Deformation capacity
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Table 1. Specimen matrix

N

A Z2aH

)

AME R eL SRC7|E HEF2 WrldsS Bkt
7] SlaiA AEAES AT 5 5700 A A9
A& AAsk Table 13} T},

Fig. 2= Fig. 3~TFig. 5& A8A)|
AN vERd Aol A= A 2 7H 59 Helg
9Jsto] TP O &2 ALt AFA| Q] FZHol= 4,225mm,
715 FAlA 77 2] Al = 8,525mm, 7]%E2] 0]
£ 1,890mm, 12]aL 7|5 Aabeke] A Atolo] A=
3,000mmo]t},

347152 HETHS H-400x400x13x23 F-A)2} D25
A AT 120 2 D102] YR OR o] glom,
A EE 2Fste] BH-E Fo| 600mme] HAE FEo]
o}, 2] Aol vl HEdhw ol H-500x200x10x16 E
H-600x200x11x175-29} 2olHE U-460(3)x400
(F)x6(FHFA)FEAZ A= et @7 HYEHd 3

rlr

:{o
>
oK
>
N
riN
1o
i)
Mg
fT
)
oo
o
rE
A=
offt
ue
ok
2
>,

3]
ox
©

oo A4 Al Fehye S AT e 17

R

=
nYBEY A4S AT,

2

HT
i
ol
E
tlo
S~
o
:.‘L

Fig. 2. 3D view of test specimen

. SRC Column . U-section Pitch of shear | Vertical reinforcement
Specimen H-section Beam WAH
Steel Concrete Beam connectors and top bar

GCO01 300mm - Yes
EEEEe— H-500x200x10x16

GC02 300mm - -
| H-400x400 | 600x600

GC03 <13x21 (12-D16) U-460x400x6 300mm - Yes

GCR04 H-600x200x11x17 300mm Yes Yes

GCRO5 200mm Yes Yes
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U-section beam
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H-section beam
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(@) W/O connection reinforcement; GCO03
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(b) W/ connection reinforcement; GCR04-05

Fig. 6. Concept of U-section and H-section joint reinforcing detail
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Table 2. Material test results

. . Yield st Tensile st . . El ti
Specimen Material 1e[13[Psa;ess en;l\;P:]ress Yield ratio Or[l(i?] o
H-400x400x13x21 PL-21(Flange) SM490 386 569 0.68 21
(H-Column) PL-13(Web) 420 583 0.72 17
H-500x200x10x16 PL-16(Flange) 404 527 0.77 25
SM490
(H-Beam) PL-10(Web) 442 545 0.81 23
H-600x200x11x17 PL-17(Flange) 405 556 0.73 24
SM490
(H-Beam) PL-11(Web) 409 542 0.75 17
U-beam PL-6 SM490 488 552 0.88 22
L-50x6 PL-6 SS400 400 454 0.88 39
D10 SD400 501 636 0.79 18
Rebar
D25 SD500 464 614 0.75 20
Concrete 24MPa Compressive stress = 28.5 MPa
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Fig. 11. Effect of connection reinforcement
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Table 3. Test results

) ) Comparison
Analysis Experiment — -
. Positive | Negative
Specimen - - -
aM P aM-p EM max CM-ITIHX CM max eM-max

[KN.m] |[kN.m]|[kN.m]|[kN.m]| / .M*, | / .M,

GCO01 | 1310 | 876 | 1467 | 872 1.12 1.00

GCO02 | 1310 | 876 | 1479 | 929 1.13 1.06

GCO03 | 1652 | 1201 | 1648 | 918 1.00 0.76

GCRO4 | 1652 | 1201 | 1972 | 1342 1.19 1.12

GCRO5 | 1652 | 1201 | 2026 | 1360 1.23 1.13
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Fig. 14. Strain curve of beam bottom flange
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Fig. 15. Strain curve at top bar and trapezoidal stiffener
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