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Structural Performance of Beam-Column Connections Using 51 mm
Diameter with Different Anchorage Details
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ABSTRACT In exterior beam-column joints, hooked bars are used for anchorage, but usage of high-strength and large-diameter
bars increases, headed bar is preferred for solving steel congestion and difficulty in construction. To investigate the structural
performance of headed bars, Six exterior beam-column joints were tested under cyclic loading. Tests parameter were the anchorage
methods and concrete strength. The test results indicate that behavior of headed bar specimens shows similar performance with
hooked bar specimens. All specimens failed by flexural failure of the beam. Headed bar specimens shows better performance in
anchorage and joint shear. All specimens were satisfied the criteria of ACI374.1-05. Test results indicate that use of headed bar in

exterior beam column joint is available.
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Fig. 1 Details of test specimens
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Table 1 Design and material properties

) Reinforcement Beam Section|. Effecth?
. . Design |Measured joint section
Specimens Reinforcing 7/ £/ . Ll 1,
Type (M;’a) (M;’a) iy D;ilgn Mejcsured fi b, %My, b, xhy, (mm) | (mm)
(Mga) (Mga) (MPa) | (mmxmm) | (mmxmm)
EJ-HD-C60 Headed Bar 732 1000
EJ-HKI-C60 Hooked-In Bar 60 62.8 455X 1100
927 980
EJ-HKO-C60 Hooked-Out Bar
8-D51| 600 | 637 | 847 | 380X 1000
EJ-HD-C80 Headed Bar 695 1000
EJ-HKI-C80 Hooked-In Bar 80 97.6 480X 1100 978 030
EJ-HKO-C80 Hooked-Out Bar
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Fig. 3 Cyclic loading history
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Table 2 Predicted and measured test results

Specimens My | M | Ve Vi | Voca D;S;;Isgtye !
(RNm) (kN-m)| (N | (RN) | (N) | G0

EJ-HD-C60 -4235 3382 91.6
EJ-HKI-C60 | 3770 | -4036 | 3861 | 3257 | 3223 -

EJ-HKO-C60 -4028 3216 | 799
EJ-HD-C80 -4202 3355 | 934
EJ-HKI-C80 | 3837 | -4077 | 4703 | 3315 | 3481 934
EJ-HKO-C80 -4041 3402 82.3
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(a) EJ-HD-C60 (b) EJ-HD-C80

(c) EJ-HKI-C60 (d) EJ-HKI-C80
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Fig. 4 Test failure mode
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Table 3 Tests results compared with ACI374.1-05 criteria

Specimens EJ-HD-C60 |EJ-HKI-C60 [EJ-HKO-C60| EJ-HD-C80 | EJ-HKI-C80 [EJ-HKO-C80
Initial stiffness for first Positive 128.6 73.9 134.4 128.7 129.5 127.0
cycle of 0.25% drift
(kN/mm) Negative 78.2 59.0 89.6 49.8 62.7 60.2
Percentage degradation Positive 8.4% 11.9% 9.2% 9.0% 9.2% 10.1%
in load capacity from
first to third cycle of . o
3 59%drift Negative 13.3% 12.0% 24.2% 19.3% 20.4% 23.1%
Relative energy dissipation ratio* 0.245 0.332 0.195 0.234 0.256 0.233
Ratio of secant Positive 0.14 0.08 0.13 0.15 0.14 0.14
stiffness around zero
drift to initial stiffness** Negative 0.22 0.32 0.17 0.32 0.25 0.25

* Relative energy dissipation ratio = energy-dissipated in third cycle of 3.5% drift / idealized elastoplastic energy
** Secant stiffness around zero drift was obtained between 0.35% and -0.35% drift ratios in third compete cycle of
3%drift ratio

100
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Fig. 8 Energy dissipation capacities of test specimens
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