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Damping effect analysis of high — rise steel structure with

buckling — restrained column

TAN Yan - qiu, WANG Ying —xin
( College of Civil Engineering, Hebei University of Engineering, Hebei Handan 056038 , China)

Abstract ; By using finite element analysis software SPA2000, 12 layers of steel frame structure were
set up. In X direction and Y direction of original framework bottom column, BRC structure was con-
structed. The top maximum displacement, base shear and top absolute acceleration time history of
three structure scheme under the action of seismic wave as follow EL — Centro wave, Taft wave and
TRI_TREASURE ISLAND_90 were analyzed. The results show that comparing with the traditional
steel structure, the natural vibration period of BRC structure increased. The control effect of top floor
of the maximum displacement and basal shear control is very apparent. This structure has obvious
damping effect.
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Tab. 1 Main components F—EMBE, B KIEEFAESEHNHE, &
WﬁF I /mm kil ~ SREH Rt & WA NI EA BT 8 i, 8
i‘ﬁ 300 ;(5)3 655§ ?;jj BRC W AR 45 H T B 523 i 45 40 e 5 4 4 4 R
500 200 10 1 v i 1 4
ot 400 400 13 21 Q345 Frik %%ttﬁ?%’l"]ﬂﬁ BiRABA K,
Th 500 450 16 25 Q345 %2 A6 f’ﬁﬁ@gaﬁﬁﬂi
BRC % 300 150 6.5 9 Q345 Tab.2 The natural vibration period of anterior 6 step modal
B HEL E Y HE3
2.2 ARMHE 1 2.567696  2.646 931  2.975 199
FHEIL: 12 BaEENEWER, hRES 2 1.991 093  2.368392  2.116 521
M HR2:UNER 1 ARRE EREHNEERE L 3 1.868 351  1.960 247  1.887 883
i) X TR E BRC 0% 7R 3. RS KK Z 4 0.875916  0.865856  0.975 064
HERE Y7k BRC S, 5 0.662 568  0.741 611  0.657 714
AXHEREAEICFEEA D K
6 0.504 867  0.629209  0.632 329
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Tab. 3 The base shear and top of the maximum displacement when transverse seismic go through structure( X direction)

HKB] ) /kN TEBKAE /mm
SRRES Taft EL - Centro TEIIS_:;\}JE[“:_S;R Taft EL - Centro ;‘EII{IIS_:ARIE:II)‘_S;I)
FRI1 1061 3042 3450 56.09 126.7 192.9
FHE2 996.5 3274 3410 51.19 212.3 218.8
FHE3 1338 2983 3858 54.25 156.2 204.3
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Tab. 4 The base shear and top of the maximum displacement when transverse seismic go through structure( Y direction)

HEJEE f /kN TREBEXMH /mm
o TRL_TREASUR TRI_TREASU
GLEMES Taft EL - Centro Taft EL - Centro
EISLAND_90 REISLAND_90
HE1 211.2 380.9 170.6 2.464 7.827 7.287
HE?2 17.11 27.07 15.54 1.57 5.12 6. 809

FER3 7.905 15.22 13.32 2.422 6.698 7.946
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Tab. 5 The base shear and top of the maximum displacement when longitudinal seismicgo through structure(X direction)

#EB )] /kN WMERAAE /mm
SRS Taft EL - Centro TRLTREASUR Taft EL - Centro TRLTREASU
EISLAND_90 REISLAND_90
FE1 240.9 532.4 174.8 4,343 15.46 18.22
FE?2 17.1 38.15 15.26 4.081 16.46 18.52
FE3 21.72 45.42 13.86 3.194 9.991 12.19
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Tab. 6 The base shear and top of the maximum displacement when longitudinal seismic go through structure(Y direction)

FEJEET ) /kN WMER XM /mm
4% TRI_TREASUR TRI_TREASU
CICRES Taft EL - Centro - Taft EL - Centro ~
EISLAND_90 REISLAND_90
HEI1 909.6 2928 2764 52.67 247.1 222.3
HE2 1051 2696 2570 63.44 253.6 234.1
FE3 751.5 2155 1917 64. 54 222.8 213.3
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Tab. 7 The top of the maximum absolute acceleration
under the action of vertical seismic wave m/s’

ZEWHR Taft EL - Centro TRLTREASU
REISLAND_90
E D! 0.338 0.648 0.218
FHE2 0.111 0.199 0.159
FHE3 0.136 0.337 0.200
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