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A Study on the Structural Characteristics of Haunch-type Energy
Dissipation Device for Installation of Beam-Column Connections
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Abstract - Existing seismic design methods have limitations in that members cannot be reused due to plastic deformation. This
is judged not to be an optimal seismic design method. Therefore, this study aims to present an energy dissipation device that can
be re-used at the component level. An energy dissipation device was installed at the end of the beam of the unit connection to
conduct a real-scale experiment. As a result of the experiment, the elastic behavior of the column and beam members was
confirmed as a result of reviewing the strain and deformation by element. The rotational capacity and strength showed seismic
performance above the level suggested by the domestic code. In addition, the prediction equation presented for the design of the
test specimen showed an error of up to 10 %. Therefore, it is thought that the main members can be reused according to the

design intention when applying the target device.
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Fig. 1. Design concept
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Fig. 2. Rotation behavior of connection
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Fig. 3. External force model of connection
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Fig. 5. Connection system deform mechanism

Table 1. Detail of test specimen
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Fig. 6. Test installation diagram
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Fig. 7. Measuring instrument installation diagram
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Table 2. Steel material characteristics

Yield Strength Tensile Strength .
. pu Young’s Modulus o Yield Ratio Elongation
Speci Thickness y & u o /o (%)
pecimen i) (MPa) (MPa) W/ %
" (MPa) . (%) .
KS Test result KS Test result KS" | Test result
Flange 35 366.01 207,932 536.56 68 30
SM355 345 490-630 19
Web 20 355.58 208,455 506.85 70 28
Flange 20 265 303.54 210,929 458.25 66 21 30
SS275 | Web 12 275 297.53 211,891 410-550 457.74 65 18 29
Plate 40 265 272.43 208,840 465.89 58 21 34

*Minimum requirements according to KS D 3503(SS275)!"Y and KS D 3515(SM355)!'%

Table 3. Test result

—— Skeleton part
— Bauschinger part
Unloading part

Loadin Initial r;;‘:ilsn Yield | Maximum
direc tioi Stiffness - Moment | Moment
(kKN/mm) (rad) (kN-m) (kN-m)
+ 10.9 0.009 883 2,155
— 10.6 0.008 806 1,302
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(a) Hysteresis curve extraction method
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Fig. 9. Structural performance analysis method
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Table 4. Error in the predictive formula

Yield Moment Initial Stiffness
(kN-m) (kN/mm)
Predict Test Error Predict Test Error
formula | Result (%) formula | Result (%)
844 806 4.82 11.6 10.6 8.76
500 _
Kpre,
400 >
é 300 " - Qy.pre
g 200
£
5 Y,
=100
0

0 20 40 60 80 100 120

Displacement (mm)

Fig. 14. Comparison of predictive formula, test result
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