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Tab.1 Parameters of specimens § $3@30{100)
%5 B fEATE i} P, (%)  AIRHIEL n —
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H1-80-1 3.0 Jeg ©8 @80 2.4 0.45
P2-100-1 3.0 440 08 @100 1.9 0.45
H2-100-1 3.0 Jeg 08 @100 1.9 0.45 §
P3-80-2 3.0 44 08 @80 24 0.39
H3-80-2 3.0 ko 8 @80 2.4 0.39 1900
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H4-100-2 3.0 21:& 8 @100 1.9 0.39 2 WA R R EE L (R mm)
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Fig.5 Hysteretic loops of specimens
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Tab.2 Energy dissipation ratios of specimens at the feature points

K& R R
- JaE AR 2 BEEAEIRZS R FRARZS
S wms Sopup he S s Sopup he S s S-pp he
P1 560.73 1464.36 0.06 2980.26 4592.20 0.10 4 682.62 6 055.02 0.12
H1 653.81 1563.64 0.07 4 369.19 5874.79 0.12 8175.22 8341.39 0.16
P2 554.84 1460.29 0.06 1798.76 3483.97 0.08 3479.05 5353.81 0.10
H2 495.18 1277.15 0.06 3040.76 5661.54 0.09 3883.24 6 289.93 0.10
P3 568.16 1454.18 0.06 1744.18 3559.24 0.08 4585.80 5322.23 0.14
H3 529.66 1477.95 0.06 3673.85 5990.42 0.10 7876.29 4642.80 0.27
PA 538.24 131731 0.07 1625.87 3261.03 0.08 3035.08 4669.72 0.10
H4 512.90 1424.75 0.06 2368.22 4632.23 0.08 5164.07 6573.26 0.13
H5 512.92 1301.02 0.06 4 656.72 6512.60 0.11 9245.11 9122.47 0.16
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Fig.6 Skeleton curves of specimens
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Tab.3 Ductility ratios of specimens

S Bk A=Y
B PN Ayl Pl A P/ Au o EYE Py Ay P/ A/ P/ A RERE
N Y mm kN mm kN mm  Z=¥ kN /mm kN mm kN mm =¥

P1 25564 6.16 319.76 15.06 271.80 2214 359 -18141 -6.36 -209.35 -18.05 -177.94 -27.12 426
H1 24692 577 31603 2378 27691 2806 4.86 -26042 -594 -32524 -1205 -286.61 -27.15 457
P2 21659 6.93 272.00 12.07 23120 2207 319 -24517 -572 -307.74 -1161 -26158 -21.11 3.69
H2 24412 575 32776 18.03 27860 2228 387 -23526 -589 -30547 -17.90 -259.65 -22.52 3.82
P3 22949 568 30055 1189 25547 1932 340 -23424 -538 -30400 -1496 -25840 -22.14 411
H3 25571 6.61 33722 2100 28663 3241 490 -25383 -6.82 -32894 -18.08 -279.60 -32.58 4.78
P4 20479 593 259.60 14.99 220.66 21.25 358 -221.63 -5.00 -284.66 -12.08 -241.96 -19.13 3.82
H4 23327 6.11 30801 18.02 261.80 2461 4.03 -24511 -588 -313.86 -1478 -266.78 -23.36 3.98
H5 23558 6.45 309.93 17.65 263.44 3255 505 -23539 -6.72 -309.98 -24.03 -26348 -33.74 5.02

T Py iRk RS , Ay hiR AR EEARGLES 5 P A iR BIAEAT 4R, Am O IRAFLA BN B AL LS 5 PR IR IR FRATHR, Au AR FRALES .
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Tab.4 Averageloadsand rotation angle of specimens
RAgs  Aymm AWUmm PJ/kN P/mm PYP, AJH RA#k%E AJ/mm A/mm PJ/kN P/mm Py/P, Ay/H

P1 6.26 16,55 21852 26455 121 1/54 H3 6.71 1954 25477 333.08 131 1/46
H1 5.85 1791 25367 32063 126 1/50 PA 547 1353 21321 27213 128 1/67
P2 6.32 1184 230.88 28987 126 1/76 H4 5.99 1640 23919 31093 130 1/55
H2 5.82 1796 23969 31662 132 150 H5 6.58 20.84 23548 309.95 132 1/43
P3 5.53 13.43 23186 30228 1.30 1/67 / / / / / / /
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Fig.7 Stiffness degradation
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Experimental study on seismic performance of reinforced concrete
frame columns with welding stirrups

YANG Yong', ZHANG Xuezhao, JIAO Weili*?

(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China
2. Northwest Branch China Construction Science Research Institute, Xi'an 710055, China)

Abstract: Through low cyclic horizontal loading tests about the four reinforced concrete column with tie stirrup and five with weld-
ing stirrups, the effects of welding stirrups and tie stirrups on the seismic performance of reinforced concrete columns have been
compared, and the performance of welding stirrups confined reinforced concrete columns in the earthquake have been explored. Ac-
cording to test results, this paper analyzed the hysteresis curves and skeleton curves about welding stirrups confined reinforced con-
crete columns. The influence of energy dissipation, ductility performance and stiffness degradation about welding stirrups confined
reinforced concrete columns at different axial compression ratios and stirrup ratios are derived. Under the low reversed cyclic loading,
to welding stirrups constraint reinforced concrete columns, the energy dissipation capacity enhancement and displacement ductility
will increase as the axial compression ratios decreased. At the same axial compression ratio, the energy dissipation capacity and dis-
placement ductility increased with the stirrup ratios.

Key words: welding stirrups; reinforced concrete; frame columns; seismic performance; experimental study
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