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Analytical Study on Hybrid Precast Concrete Beam-Column Connections

Chang-Sik Choi,” Seung-Hyun Kim,” Yun-Cheul Choi,” and Hyun-Ki Choi""
])Dept. of Architectural Engineering, Hanyang University, Seoul 133-791, Korea

2)Dept. of Architectural Environmental Engineering and Building Service, ChungWoon Univ., Hongseong 350-803, Korea

ABSTRACT Non-linear finite element analysis for newly developed precast concrete details for beam-to-column connection which
can be used in moderate seismic region was carried out in this study. Developed precast system is based on composite structure and

which have steel tube in column and steel plate in beam. Improving cracking strength of joint under reversed cyclic loading, joint area

was casted with ECC (Engineering Cementitious Composites). Since this newly developed precast system have complex sectional

properties and newly developed material, new analysis method should be developed. Using embedded elements and models of
non-linear finite element analysis program ABAQUS previously tested specimens were successfully analyzed. Analysis results show
comparatively accurate and conservative prediction. Using finite element model, effect of axial load magnitude and flexural strength
ratio were investigated. Developed connection have optimized performance under axial load of 10~20% of compressive strength of

column. Plastic hinge was successfully developed with flexural strength ratio greater than 1.2.

Keywords : beam-to-column joint, hybrid connection, non-linear finite element analysis, axial load, flexural strength ratio
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(a) HPHC system with slabs

(b) HPHC detail
Fig. 1 HPHC (high performance hybrid connection) system
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Table 1 Details of test specimen & material properties

" ; vy | vy | vy,
Spec Specimen | Connection |Hoop bar of] ECC Co!umn Bfam /e Axial o= ‘ Z ‘ W Vy
pecimen type method Joint arca | 2T€? size size PC ECC | load T N Vo
(mm) | (mm) | (mm) |element|element| (KN) (kN) ]by
1| -ECC25 fnner y 250 1286 964 | 628 |1.53
. connection (0.7d) 350 350 )
Interior o 250 x x 275 | 40.5 | 0.1 | 1.6
2 |0-ECC25-H uter 0 0 1350 | 400 1286 | 964 | 886 [1.09
connection (0.7d)
f'.: compressive strength of concrete and ECC by material test; axial load: 0.1f".A4,; %% : strength ratio predicted by ACI

352R-02; V), V,y: type 1 and type 2 shear strength of joint predicted by ACI 318-11"7,

Vi Vi
bar yields, ——: potential shear capacity (—>l

Vi’

V

Jby

14)

v,,- joint shear strength when beam

failure mode BJ)

Fig. 5 Finite element model for specimen with element
details and boundary conditions

(a) Composite section plan

(b) Ply-stack view

Fig. 6 Composite section and ply-section
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(b) O-ECC25-H (d) O-ECC25-H (analysis results)
Fig. 7 Comparison of FE analysis results with experiment Fig. 8 Comparison of FE analysis results with experiment
results (load-displacement) results (failure pattern)
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Fig. 9 Comparison of FE analysis according to the variation
of axial load

(a) Axial load ratio 0.1

(b) Axial load ratio 0.2

(c) Axial load ratio 0.3

(d) Axial load ratio 0.5
Fig. 10 Crack pattern by axial load I-ECC25-0.2
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Fig. 11 Crack pattern according to moment strength ratio
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(a) Moment strength ratio 0.1

(b) Moment strength ratio 0.2

(c) Moment strength ratio 0.3

(d) Moment strength ratio 0.5

Fig. 12 Stress distribution according to moment strength ratio
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