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Abstract; In order to investigate the effect of parameter variation on the hysteresis performance of
self-centering energy dissipation rocking column ( SCEDRC) and to provide reference for structur-
al design. The finite element software OpenSees is used to study hysteric behavior of SCEDRC un-
der 5% and 15% axial compression rations with different SCEDB’ s length, first stiffness K, ,sec-
ond stiffness K, , friction F, pretension P, and its installation angles y and rocking column cross
section dimensions d. The results show that variation of installation angle has significant effect on
the hysteric performance,its performance can be fully developed at 15% axial compression ration
and 20 degree to 40 degree. Except that the change of K, has no significant effect on energy con-
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sumption , the increase of other parameters will increase the energy consumption. The self-centering

performance decrease significantly with the increase of d and the change of other parameters has no

significant effects on self-centering performance. The results show that the variation of each param-

eter has different effects on the hysteric performance of the SCEDRC and has remarkable regulari-

ty. The analysis result can provide the reference for structural design

Key words : self-centering energy dissipation rocking column; different parameters;axial compres-

sion ratio ; hysteresis behavior
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Fig.2 Schematic diagram and hysteresis curve of SCEDB
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Table 1 The table of each parameter adjustment
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BRI K, 0. 8K, .1. 25K,

WIEWHL S P, 1.25P, .1.5P,
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Fig.3 Finite element model of rocking column and SCEDRC
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Fig. 4 Curve of low-frequency cyclic loading model
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Table 2 Energy dissipative comparison between reinforced concrete column and SCEDRC

N Hi—JHFERE/ (KN-mm) 55 JHFERE/ (KN-mm) 55 = JHFERE/ (KN-mm)
i/ mm A SCEDRC W m A SCEDRC WA SCEDRC
1 1.743 2 0.623 3 0. 153 0.088 9 0.099 2 0.076 9
2 7.108 6 7.543 4 0. 488 6 1.0076 0.426 4 0.936 3
4 20. 069 77.956 3.900 5 71.988 3.641 1 71.922
8 201. 31 228.99 137.13 218.37 135.92 218. 61
12 379.02 375.30 355.75 363. 83 355.27 363. 54
16 624.92 520. 69 580. 29 508. 17 579.08 507. 55
20 872.76 694. 41 823.31 667. 16 832.32 645.21
24 1144.2 955. 28 1143.6 960. 24 1143.8 976. 88
28 1 470.8 1348.7 1 440. 8 1371.8 1 440. 8 1385.5
32 1775.0 1810.9 1748. 1 1820.3 1748. 1 1826.5
60 M5 K32 XF e a] LUE ) R 454
-~ SCEDRC BAEA RGNS, B KXYy AHs T

Wi A AL /mm
B 5 EaEAE $EEEA K SCEDRC #i al Hh £

Fig.5 Hysteresis curves of reinforced concrete

column, rocking column and SCEDRC
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Fig. 6 Hysteresis curves and energy dissipative ratio of SCEDB with different angles
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Table 3 Comparison of energy dissipation and lateral force resistance with different angles
SCEDRC SCEDB
/() #EfiE/ (KN-mm) RGN F1/KN FEfE/ (KN+-mm)

5% ik L 15% il L 5% i L 15% % 5% il 1L 15% il Lk

10 12 180 12 617 51.28 59.53 12 061 12 099

20 16 269 15 944 66. 40 79.97 14 352 15 317

30 18 000 18 359 60. 74 81.56 11 348 13 749

40 15 272 14 298 54. 45 71.70 9915 11 029

50 9 167 9 352 45.37 57. 85 8 829 8 485

60 3 896 4 062 21.74 38.10 3798 3424
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Fig.7 Hysteresis curves with different brace parameters
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Table 4 Lateral force resistance of SCEDRC with different brace parameters kN
Hif .
FrififE
0. 8K, 1. 25K, 0. 8K, 1. 25K, 0.6F 0.8F 1.25P, 1.5P,
81.57 81.54 80. 18 82.13 80. 63 80. 32 84. 42 84.85 81.56
®5 AFEIESHCT SCEDRC H#ERE
Table 5 Energy dissipation of SCEDRC with different brace parameters kN-mm
FEfiE o
PRUE(E
0. 8K, 1. 25K, 0. 8K, 1. 25K, 0.6F 0.8F 1.25P, 1.5P,
26 462 31 160 8 803 25 121 15 304 16 895 20 633 22 753 18 359

Bl 7 (e) BL(E) AR ZHESHT
SCEDB i [nl it 2. o] LLE B T 256
—WIEE K, 4b W& L E R =S8
R, FEAH R B4 Bl 1] T S 45 0 B 1) A8 T 4331
W/NT 19.6% 10.7% 12.5% , X 5 & W5
FEAR R bR A N P T LA T 2 AT
FEOUAY, AT R FHEFERERE J1 , 4R THE5 /4L
=R
3.4 ARZEKEREEER T E &

S
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b FERBIE K 69. 7% , (2 FEFERR (5 L4 ih
75.9% FFEZE 30. 5% , HLEHI2 5 5% 40 5 1
KT 185% , BLHIAE B P A= T8RRI IE |
SCHETF AT B B A v FE R AR 45 45 ) A R
FH R I 1 S RIS B de” (1 H Y. i
TR EFH 20042 mm ¥ FE 4002 mm B,
SCEDRC #ERE . HiMl 1 S S HEABRESA G K T
2 ~3 %, HARE W H A &2 A fe. $E A
i) AR T RE A2 T, B S #4542
F+ SCEDRC g A A 3K
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Fig.8 Hysteresis curves of SCEDRC with different brace length and column section sizes
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Table 6 Energy dissipation and lateral force resistance with different brace length and column section sizes

SCEDRC SCEDB #Efig/
E 24
KB 1 /kN FEfE/ (KN-mm) (kKN-mm)
FE# 1 300 mm x 300 mm 82.95 26 462 11 981.92
AT 400 mm x 400 mm 83.63 31 160 9 497.76
YHERKE L, =2004/2 mm 55.58 8 803 7 892. 44
KK L, =400v2 mm 124.42 25 121 22 599. 08

4 & ik

(1) H & FEREFE I H: (SCEDRC) 7E {4
UEEA L0 1 FERERE 1 % [R] IR AT ASE IR A5 44
() H &AL, TT AR B 0 < vk 2 D) RE 2544
1 H .

(2) 4 R 7R b X SCEDRC [ [a]
PERERZ I S35 5 4% A0 B P FERE B bl ) 25 R
R AIK 2 ~ 3 15%;5% SR [ 20° ~ 40° 37 3%
1, TERE T B BRI A B A RE 14522 ;0 24
R L R 15 % WA B 2l | Bk nT DLk
B R4 A B i fiE

(3) A B L —RIE K, 224k, %t
SCEDRC PEREJLT- % A 5 M 5 bl % 55 — NI B2
K, JEHES) F R R RAERERG O, (0 A & A fig
TIWEA R BEERIUR TP J1 P, BBE K FERE
K H A E A TERERZ 5.

(4) bifi 5 $ 428 4 A R 1935 K, SCE-
DRC "' SCEDB £ fig 2 3% T K, JToik k #4E
AR RE A 4 45 T A AR FH 5 T AN 52 e 22 50
R T e A ET 82 T, 3 K S # K R X R T
SCEDRC M BefR N A 2.
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