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An Analytical Study on Structural Performance of R/C Beam-Column Joints Using Hinge Relocation Method with
Opening at End of Beam

OHTHERE", RIH—VFE2  HGF 2
Naoki Machida!, Kazuhiro Naganuma 2, Kazuki Tajima’

Abstract: Finite element analyses of a hinge relocation joints with an opening at beam end were performed. As a result, the analyses

generally simulated the observed maximum strength that U-shaped reinforcements are more effective than opening reinforcements.
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Fig.1 Finite element idealization

Table.1 Material properties

PB-2 PB-6 PB-7 PB-9
o(N/mm’) 34.6 37.0 36.7 38.2
6.(N/mm’) 2.55 2.70 2.78 2.85
E.(N/mm’) 29800 | 31300 | 31300 | 32400

Longitudinal bar 6-D19(SD590)
(end) o0y=637.7, E=199800
Longitudinal bar 6-D16 (SD490)
(center/hinge) cy=637.7, E~199800
Stirrup 2-S6@45 | 2-S6@45 | 4-S6@4s | 2-s6@as
end) | __ Ll
(KSS785) ©,=974.9, E=193000
Stirrup
(conterhinge) |20 @27 | 2300 |00 | 2RO
(KSS785) ©,=974.9, E=193000
U-shaped 2-D6 2-D6
reinforcement | (SD295) | _ [ (SD295) | ____|
6,=336.9, E=167000
Opening 2-S8 2-S8
reinforcement | __ (KSS785) | __ —_lKss789)]
6,=995.9, E=190500

Shear reinforcement 6-S8 6-S8 12-S8 6-S8

at the hole (KSS785) | (KSS785) [ (KSS785) | (KSS785)
Xo,, E, (N/mm)
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Fig.2 Shear force — deformation angle relationships
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Fig.3 Shear force - reinforcement strain relationships
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Fig.4 Strain contour of reinforcements at 20 X 10~ rad.
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Fig.5 Crack patterns at 20 X 10~ rad.
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