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A Study on Improvement of Seismic Performance of High Strength
Reinforced Concrete Interior Beam-Column Joints Using High Ductile
Fiber-Reinforced Mortar and Advanced Reinforcing Detailings
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ABSTRACT In this study, experimental research was carried out to evaluate and improve the seismic performance of high strength

R/C interior beam-column joints regions using advanced reinforcing detailings and high ductile fiber-reinforced mortar. Five

specimens of retrofitted the beam-column joint regions using advanced reinforcing detailings and high ductile fiber-reinforced

mortar were constructed and tested for their retrofitring performances. Specimens designed by retrofitting the interior beam-column

joint regions (IJIR series) of existing reinforced concrete building showed a stable mode of failure and an increase in load-carrying

capacity. Specimens of IJIR series, designed by the retrofitting of advanced reinforcing detailings and high ductile fiber-reinforced

mortar in reinforecd beam-column joint regions increased its maximum load carrying capacity by 114.2~123.5% and its energy
dissipation capacity by 1.55~1.85 times in comparison with the standard specimen of SIJC with a displacement ductility of 5.

Keywords : high ductile fiber-reinforced mortar, advanced reinforcing detailings, seismic performance, interior beam-column joint,

cyclic loads
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Fig. 1 Details of test specimen (unit: mm)
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Table 1 Design parameters of test specimen

Specimen Main objectives and design parameters
SIM - Evaluation of structural performance
ACI Building Code 318M-08 and
ASCE-ACI 352 Recommendation
S1C . . . .
(monotonic loading, cyclic loading)
UI'R - Retrofitting the joint regions

using intermediate reinforcement

- Retrofitting the joint regions
I RS using intermediate reinforcement
and closed stirrup

- Retrofitting the joint regions
IJI RP using intermediate reinforcement
- PVA 1.5% content of joint region

S: standard, I: interior, J: joint, M: monotonic, C: cyclic,
I': intermediate, R: reinforcement, S: closed stirrup, P: PVA
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Table 2 Material properties of reinforcing bar
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Fig. 2 Material type of PVA fiber

Table 5 Material properties of PVA fiber

Diameter | Length Nominal Elongation Oiling | Young’s
(um) | (mm) strength (%) agent | modulus
- (MPa) ’ content (%)| (GPa)
39 | 12 | 1620 6 0.8 389

Table 6 Mix proportion of ECC

Material | Cement |Sand|Slag| Water| PCSP | HPMC |PVA fiber

Bar size fy (MPa) os (MPa) Es (MPa)
D19 411 640 2.01x10°
D10 455 636 1.95x10°

Weight
ratio 100 | 80 | 25| 48 3 0.3 1.5
(%)

Note) fy: yield strength, os: tensile strength, E: elastic modulus

Table 3 Mix proportion of concrete

i Mix proportion (kg/m’
Compressive w/C| S/a prop (kg/m’) Stump
strength

oMby |90 ¢ w s |a |aD| (mm

42 29.0(42.9| 530 | 154 | 738 | 958 | 5.3 | 120

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

Age (day) 7 14 28
foc (MPa) 30.62 34.14 455
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Fig. 3 Test setup of test specimen
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(a) Specimen SIJIM

(b) Specimen SIJC

(c) Specimen IJIR

(d) Specimen IJIRS

(e) Specimen IJIRP

Fig. 5 Load-displacement relationship of each test specimen
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Fig. 6 Crack pattern of each test specimen
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Fig. 10 Comparison of energy dissipation capacity for each
specimen at various displacement ductilities

Fig. 11 Comparison of cumulative energy dissipation capacity
for each specimen at various displacement ductilities
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