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Abstract — Use of precast prestressed composite beams and steel-concrete composite columns are appealing in large industrial
buildings to achieve longer span and higher floor height. This study investigates the seismic performance of the bracket moment
connection for precast composite beams and cast-in-place composite columns. At the bracket connection proposed, the precast
beam with steel section encased is lap-spliced inside the bracket attached to the column. The beam moment is transferred to the
bracket and column through concrete shear keys and headed studs placed at the interfaces of the beam and bracket. Cyclic
loading tests were conducted for four full-scale beam-to-column joints with the bracket connection. The test results showed that
the bracket connection under negative bending fully carried the beam flexural strength, and the behavior of the specimens was
governed by beam flexural yield, showing a good deformation capacity of 4% drift ratio. In positive bending, on the other hand,
the connection strength was less than the beam flexural strength and the deformation capacity was reduced to 2~3% drift ratio as
relative slips occurred at the interfaces of the beam and bracket after reaching the peak loads. In this study, a plastic method
based on the shear capacity of connecting details (i.e., concrete shear keys and headed studs) was proposed to estimate the
bracket connection strength. The flexural stiffness of the precast composite beams with the bracket connection was evaluated
using the effective stiffness for encased composite members in AISC 360. Finally, detailing requirements of the bracket
connection to ensure load transfer from the precast composite beam to the composite column were discussed.

Keywords — Bracket connection, Precast beam, Composite beam, Composite column, Beam-column joint, Cyclic load.
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Fig. 1. Mock-up tests of bracket connection for framing of PC beams and PSRC columns
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Fig. 2. Precast prestressed concrete-encased steel composite beam (PC composite beam)
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Fig. 4. Bracket connection using headed studs
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(b) Head stud connectors: #2 H-HSK and #4 B-HSK

Fig. 3. Connecting details of bracket moment connection: concete shear keys and headed studs
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Fig. 6. Precast composite beams and connecting details
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PCHAE-PSRCTFA 7%

Table 1. Material strengths (MPa, %)

Type Yield | Ultimate Elongation at rupture
+ . .
PSRC L-90x150x12T Longitudinal 378 545 32
column |L-60x68x6T Transverse hoop 430 549 29
(SM355) Plate 20T Tie pedestal 372 543 46
L-90x150x12T" L-150x150x12T" | Top and bottom angles 378 545 32
Bracket :

(SM355) L-80x68%6T Vertical 416 542 33
Plate 10T Diagonal tension tie 408 524 37
Plate 12T (SM355) H-section flange 438 525 43
Plate 9T (SM355) H- web or tube section 442 554 34

Precast :
composite | D22 (387)" (SD400) Bottom reinforcement 475 620 19
beam 1316 (198)* (SD400) Top and inter. reinforcement 477 620 20
D13 (127)* (SD400) Stirrup and inter. bar 428 566 17
Slab D19 (285)* (SD600) Longitudinal reinforcement 691 802 12

a .
D13 (127)" (SD400) Transverse reinforcement 428 566 17

T Structural angles L-90x150x12T and L-150x150x12T were fabricated by press-bending 12 mm thick plate.

4 . . . .
* Values in parenthesis are cross-sectional area of each bar in mm2.
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Fig. 8. Vertical load-drift ratio curves of precast composite beam-to-PSRC column connections
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(a1) Negative loading (beam positive bending) (a2) Positive loading (beam negative bending)
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Fig. 12. Load transfer mechanism at bracket connection under negative bending
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