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Experimental Evaluation of the Seismic Performance for Lintel Beam
Type Steel Damper
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Abstract

As an alternative to coupling beam in shear wall system, application of the damper which can dissipate energy is
increasing. In this study, lintel beam type steel damper which is simple to construct and change depending on design load
was proposed. Cyclic loading test was conducted to compare reinforced concrete coupling beam and lintel beam type steel
damper. The test results showed that lintel beam type steel damper has higher initial stiffness and energy dissipation
capacity than reinforced concrete coupling beam.
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(a) Details of lintel type damper

(b) Installation of damper

(Fig. 2) Lintel beam type steel damper
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(Fig. 3> Geometric properties of slit
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(Table 1) Mechanical properties and load
condition of slit model

Program ANSYS APDL R15.0
Structural steel(SS400)
Material f, (MPa) E,(GPa)
235 0
Slit thickness(mm) 6
Mesh size(mm) 2
Boundary condition Fixed support
Load condition Displacement 3mm

f,+ Yield stress(MPa), £;: Tangent modulus

60

“ B/H;=06

40 B/Hz=0.5
Z “ s 30KN
E ‘
kS ' B/Hp=04

20 2t

-
w | B/H,=03

Displacement [mm)]

(Fig. 4) Load-displacement curve of slit
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(Fig. B) Detail of slit(mm)
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(Table 2> Mechanical properties and load condition of
damper model

Program ANSYS APDL R15.0
. Structural steel(SS400)
Material Concrete(35MPa)
Dimension of shear
wall(bxh<t)(mm) 800-2100-250
Dimension of
damper(bxhxt)(mm) 220433020
Plate thickness(mm) 30
Slit thickness(mm) 6
Mesh size(mm) 2

Cylindrical support/

Boundary condition Displacement 5mm
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(Table 3) Material Properties

fy(MPa)  E (GPa) [, (MPa)
Rebar 400 200 -
Steel(55400) 235 200 -
Concrete - - 35
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(Table 4) Details of specimens

Dimersion Reinforcement
Specimen  (bxtxh) Wall Coupling beam
(o) Ver.  Hor. Hor. Ver.
Di0@
RC
20<100 Di6@ Di3@ 4D 100

2100 170 150

SD Steel damper

500 800 800

350

A puoaioo

1400

350

I
70 220 220 220 70

(a) Front view
1000
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Lok D16@170
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" S S
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=|

T
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(b) Side view
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60

59 44 44 44 59
(c) A-A’ section
(Fig. 7) Detail of RC specimen(mm)
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(c) Dimension of damper and H-BEAM
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(Fig. 8) Detail of SD specimen(mm)
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(c) Crack patterns of RC specimen

{Fig. 11> Crack patterns of RC specimen after testing
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(a) SD specimen after testing

(c) Crack pattern of SD specimen
{Fig. 12) Crack pattern of SD specimen after testing
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(b) SD specimen
(Fig. 13) Load-displacement curve

(Table 5) Results of experiment

Ultimate
. Direction Displacerrent
Specimens of force strength (mm)
(N)

RC Positive 19443 3146
Negative 213.74 29.84

. Positive 203.98 63.08
Negative 203.70 63.02
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(Fig. 14) Dissipated energy of specimens

(Table 6) Results of experiment

Specimens = @ E
(kN/mm) (KN) (kN-m)
RC 8.37 213.74 1.95
SD 11.20 203.98 30.68

K;: Initial stiffness, @),,: Ultimate strength,
E: Dissipated energy

I initial stiffness, K; 15.73
Ultimate strength, Q,,
I:l Dissipated energy, E

K. Qu&E

1.00 1.00 1.00 134 095
) B
RC SD

(Fig. 15) Comparison of test result
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