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Influence analysis of viscous dampers on mechanical properties of irregular

steel joints of pseudo-classic architecture under dynamic cyclic loading
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(1.School of Intelligent Construction and Civil Engineering, Luoyang Institute of Science and Technology, Luoyang 471023,
China; 2.College of Civil Engineering, Xi’an University of Architecture and Technology,Xi’an 710055, China;
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Abstract: In order to improve the energy dissipation capacity of the irregular steel joints of pseudo-classic architecture, the replace-
able viscous damping device was set up at the location of decorated bracket to dissipate seismic energy. Six specimens of pseudo-
classic architecture joints were designed and manufactured, including the single beam-column joint (SBJ) series and double beam-
column joint (DBJ) series. The hysteretic curves and skeleton curves of the specimen and the viscous damper were obtained by the
sine wave dynamic loading with displacement and f{requency control, and the deformation and energy dissipation capacity of the
specimen and the viscous damper were analyzed, respectively. The results indicate that the improved dynamic loading system has
achieved good test results, and the failure mode of the irregular steel joint of pseudo-classic architecture is improved by installing a
viscous damper at the decorated bracket position. The viscous damper has good working state after buckling in the plastic hinge
area of the beam end of the specimen, and the hysteresis ring of the specimen becomes full gradually. The larger the damping coeffi-
cient of the damper, the fuller the hysteresis rings of the node and the stronger the energy dissipation capacity. With the increase of
damping coefficient, the bearing capacity of specimens with controlled joints is increased by 18%~46% compared with that of
without controlled, and the viscous damper increases the bearing capacity of specimens with double beam-column joints more sig-
nificantly. The displacement ductility coefficient of the specimen is between 1.77 and 2.05, and the ductility of the specimen is

slightly improved after the viscous damper is installed. The strength degradation coefficients are all about 1.0.
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Fig.1 The lintel-column joints of pseudo-classic architecture
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Tab.1 Design parameters of specimens

WA RS mERgE . L. ik Bkl
% /mm’  EH/mm® #Z/mm® EH/mm’ mm mm
SBI-1 — 1284 197X 4 — — 274X 16 150X 150 X 16
L7 SBJ-2 VD1 128X 4 197 X 4 — — 27416 150 150X 16
SBJ-3 VD2 128X 4 197X 4 — — 274X 16 150X 150 X 16
DBI-1 — 128X 4 197X 4 117X 4 174X 4 274X 16 150150 X 16
WR-H DBJ-2 VD1 128X 4 197X 4 117X 4 174X 4 274X 16 150150 X 16
DBI-3 VD2 1284 197X 4 1174 174X 4 27416 150X 150X 16
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Tab.2 Mechanic performance indexes

o BES 44 E/ 5/ e/
mm MPa MPa MPa % 10°° g @ \ .
bt 4 275.9 4021 1.98 35.1 1393 (a) HEIVEIN T (b) EEIEM T, (c) Bo-Hess
16 277.2  412.6 2.01 37.2 1379 (a) Column fabrication (b) Beam fabrication (c) Beam-column welding
w16 283.4 4153  2.05 345 1417 F3 I
VE o f, 0 S iR JE s f, R b BRI EE 5 E D SR 5 0 S K 36 5 e T Fig. 3 Photos at manufacturing site
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Tab.3 Design parameters of viscous dampers

FEs ButpEF/ MERKC/ M ilhifg/

I 5 kN (kN-s-m ") F5%«a mm

VD1 50 60 0.38 +50

VD2 80 88 0.38 +50
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Tab.4 Cyclic dynamic loading working conditions

LB W/ (cmes ?) MLAZIRAE/mm S/ Hz
T 1 50 5 1.59
T2 80 5 2.01
TH3 100 8 1.78
T4 125 8 1.99
T4 5 150 11 1.86
T4 6 200 11 2.15
TH7 250 15 2.05
T8 300 15 2.25
T 350 27 1.81
T# 10 425 27 2.00
TH11 460 40 1.71
TH 12 480 40 1.75
TH 13 500 53 1.55
T# 14 550 53 1.62
TH 15 570 65 1.50
T.% 16 578 65 1.55
Lo 17 585 77 1.39
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Fig. 7 Layout of strain gauges
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Tab.5 Comparison of loading schemes
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Fig. 10 Hysteretic loops of specimens
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