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Experiment of ENTA Hysteretic Damper and Verification of
Seismic Performance Through Finite Element Analysis
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Abstract

The performance enhancement of various damping systems from natural hazards has become an highly important issue
in engineering field. In this paper, ENTA hysteretic dampers were tested under cyclic loadings to evaluate their
performance in terms of ductility and energy dissipation. The test results showed that the hysteretic dampers are effective
damping systems to enhance the buildings performance for remodeling and retrofit of buildings. Also, the hysteretic
dampers were modeled in FEM(Finite Element Method) structural analysis program. As comparing the computer modeling
and the experiment, this study model reflects the nonlinear behavior of steel and derives the hysteresis loop.
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(Fig. 1) AENTA Hysteretic Damper

(Table 1) Damper specification

No. Component Size (mm) Material
Strut Ss
@ (8EA) 14 X200 X515 o5
Connector ss
@ (8EA) 14 X400 X162.5 75
Base S5
® CEA) 30 X600 X500 o
@ High strength i F10T
steel bolt M24
2.2 MZ AIE

4 AR Q400 S0l7k= 452 SS275 ZRE Akg
S1%0m, KS B 0801 18 1A AlgH 720 wet (Fig,
0]

2 Ze AHoR AAEe] o1F Algs sy,

) IE )

z
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(Fig. 2) KS B 0801 Tensile test specimen No.1

(Table 2) Tensile specimen specification (Unit : mm)

Width Length Path Radian Thickness

40 200 220 25 14

KS B 0801 120 W 2 A[HEO] O1F A5 Hik=
(Table )OI LIER} QUCEL AHES9] Hit

31.5%0H, O|Z2FH Fg= Zxjrt 27l g&stal
Sich Y 5EE HRslor ofs 20 HHe 9F &

Zoll the: Aset YIS Sl 4

(Fig. 3)0 A8l A(Test setup)@] 7NES TAlGH
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QICE 200T 71 HZFOJOER= AR mej|joll HHEE 9]
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(Table 3) Tensile test result
Yield strength  Tensile strength . . Length Elongated Elongation
No. Yield ratio c
(MPa) (MPa) (mm) length (mm) (%)
Specimen 1 341.1 375.0 091 100 137 37.0
Specimen 2 333.1 3444 0.97 100 138 38.0
Specimen 3 323.3 374.0 0.86 100 137 37.0
Specimen 4 320.2 3379 0.95 100 138 38.0
22 HFOf|O[EQL HEE He] AIE BRIE Soll He Helol] AART TIHEIES Sl] Ao =3 HIE
A o] (Displacement  control) HAIOTE  $EHEIALCT 60mm 2 70mm= AESIACE
(Fig. 3t Z0] HZofolEHofA] AEA ZOo= = & (Fig. 99| A7l 714 oFz0l| thet AdAQ] HIIE
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(Fig. 3) Test set-up
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(Fig. 4) Loading protocol and displacement of ENTA Hysteretic Dampers
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(Fig. b) Load-Displacement hysteresis loop Pp,cal><4set:81'57><4:326'27kN (2)

T]OH /\] )%

Load(kN)
N

(Table 4) Strut dimension

Value Measurement
Number of struts in 1 set (n) 4
Thickness (¢;, mm) 14
Width (b;, mm) 50
Height (h, mm) 236
- . A Yield strength (7, MPa) 275
(Fig. 67 Damper deformatlon
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(Table 5) Energy dissipation per cycle

Energy dissipation

Loading cycle per cycle (kJ)

Target displacement

1/3 (+23.1mm) 179.9
Target displacement
2/3 (+46.9mm) 330.0
Target displacement
3/3 (£70.0mm) 356.2
Total 866.1
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(Fig. 8) Energy dissipation
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(Table 6) Material properties

Property S5275 F10T M24
Density (kg/m?) 7,850 7,850
Young's modulus (MPa) 20,500 20,500
Poisson’s ratio 03 0.3
Tensile yield strength 275 900
500
400
= 300 J
e
% 200
@
100
0
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035
Strain(*10-%)

(Fig. 10) FEM model Stress-Strain curve
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(Fig. 11) FEM modeling connections
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(Table 7) Experiment vs. FEM model

No.  Experiment FEM model Accuracy (%)
()

Max. 71.5mm 70.0mm 97.9
Displ.

)

Max. 66.2mm 69.8mm 94.8
Displ.

()

Max. 665.0kN 715.8kN 29
load

()

Max. 735.2kN 716.3kN 974
load

Total Deformation
Type: Total Deformation
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(Fig. 16) FEM model total deformation
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