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Evaluation of Seismic Performance of High Strength Reinforced
Concrete Exterior Beam-Column Joints Using High Ductile
Fiber-Reinforced Mortar

Gee-Joo Ha""

and Jong-Hak Shin"

YDept. of Architectural Engineering, Kyungil University, Kyeongsan 712-701, Korea

ABSTRACT In this study, experimental research was carried out to evaluate the constructability and seismic performance of high
strength R/C exterior beam-column joints regions, with or without the shear reinforcement, using high ductile fiber-reinforced
mortar. Five specimens of retrofitted the exterior beam-column joint regions using high ductile fiber-reinforced mortar are
constructed and tested for their retrofit performances. Specimens designed by retrofitting the exterior beam-column joint regions
(BCINSP series) of existing reinforced concrete building showed a stable mode of failure and an increased its maximum
load-carrying capacity by 1.09~2.03 times in comparison with specimen of BCINS due to the effect of enhancing dispersion of crack
control at the time of initial loading and bridging of fiber from retrofitting new high ductile materials during testing. Specimens of
BCINSP series attained its maximum load carrying capacity by 0.92~0.96 times and increased its energy dissipation capacity by 1.62
times when compared to standard specimen of BCJC with a displacement ductility of 4.
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Fig. 1 Design concept
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Table 1 Design parameters of test specimen

Specimen Main objectives and design parameters

® Eyvaluation of structural performance
ACI Building Code 318M-08 and
ACI-ASCE 352 Recommendation

BCJC

® Eyvaluation of structural performance
ACI Building Code 318M-08 and
ACI-ASCE 352 Recommendation
® No the shear reinforcement within joint region

BCJNS

® No the shear reinforcement within joint region

BCINS Pio) g PVA 1.0% content of joint region

® No the shear reinforcement within joint region

BONS Pus| PVA 1.5% content of joint region

® No the shear reinforcement within joint region
® PVA 2.0% content of joint region

Note) B : Beam,*C : Column, J : Joint, C : Cyclic,
N : No, S : Shear reinforcement, P : PVA
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Table 2 Material properties of reinforcing bar

Bar size fy (MPa) os (MPa) Es (MPa)
D19 473.8 614.9 2.0x10°
D10 478.8 605.7 2.1x10°

Table 3 Mix proportion of concrete

Compressive| W/C| S/a | Mix proportion(kg/m’) | Slump
strength (MPa)| (%) | (%) | ¢ | W | S | a | AD | (mm)

42 31.3142.9(530 | 154|738 | 958 | 5.3 | 120

Table 4 Test result of concrete strength (unit: MPa)

Age (day) 7 14 28
fuc (MPa) 30.62 34.14 45.5

Table 5 Material properties of PVA fiber

Nominal Oiling Young’s
Diameter| Length Elongation|  agent &
(um) | (mm) strength %) content modulus
(MPa) 0 (GPa)
(%)
39 12 1,620 6 0.8 389

Table 6 Mix proportion of ECC

Material| Cement | Sand | Slag | Water| PCSP | HPMC };;]g
Weight 1.0
ratio 100 | 80 | 25 | 48 3 0.3 1.5
(%) 2.0

Note) All number are mass ratios of cement weight.
But, fiber is volume ratio.
PCSP: Polycarboxylate water-reducing admixture
HPMC: Hydroxypropylmethyl-cellulose

Fig. 3 Material type of PVA fiber
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Fig. 10 Calculation of stiffness
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Fig. 13 Comparison of cumulative energy dissipation capacity
for each specimen at various displacement ductilities
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Fig. 16 Maximum strain during each cycle of loading in
strain intensity of beam

Fig. 17 Maximum strain during each cycle of loading in
stain intensity of column
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