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Ductility and stiffness analyses of eave columns with corbel brackets
in steel archaized buildings

XUE Jianyang , HAO Feihu, MA Linlin
(School of Civil Engineering,Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China)

Abstract; In order to study the ductility and stiffness degradation characteristics of eave columns with corbel
brackets in steel archaized buildings, the low-cycle repeated load test was carried out on the steel structure antique
building with bucket column. The P-A hysteresis curve, horizontal load-strain curve, stress process and failure
mode of the specimen were analyzed. The variation of ductility and stiffness during the loading process was
studied. Results show that the slenderness ratio of the specimen has a great influence on the ductility. When the
same axial compression ratio is used, the ductility of the specimen increases with the increase of the slenderness
ratio, and the plastic deformation ability is stronger. The slenderness ratio of the specimen has a great influence on
the stiffness degradation. The rate of degradation of the specimen gradually decreases with the increase of the ratio
of the slenderness ratio, and the corner angle of the column also decreases. On the contrary, the rate of stiffness

degradation of the test piece increases, and the column rotation angle increases when the test piece is broken.
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Fig. 1 Test device for test piece (Unit: mm)
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Tab. 1 The ductility coefficient of the specimens

e BE KA i A, A,

. , us CPYIME
% K K HE /mm /mm
WEm 32 180 5.6
GY1-1 0.3 12.5 5.0
K 36 158 4.4
. wEm 27 131 4.9
GY1-2 0.6 12.5 4.4
B 30 118 3.9
WFr 14 56 4.0
GY2-1 0.3 8.9 3.7
Jm 16 55 3.4
WEm 13 46 3.5
GY2-2 0.6 8.9 3.0
B 14 34 2.4
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Tab. 2 Test value of initial stiffness
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GY1-1 3.457 2.481 2.969 1/237 1/170 1/198
GY1-2 4.762 3.191 3.977 1/257 1/290 1/273
GY2-1 7.281 8.358 7.819 1/258 1/268 1/263

GY2-2 9.404 10.030 9.717 1/336 1/322 1/329
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Tab.3 Test value of yield stiffness

W K,/(kN + mm ') 0,

% g ER M KA ER B

GY1-1 2.470 1.970 2.220 1/76 1/85 1/80
GY1-2 2.630 2.190 2.410 1/91 1/101 1/96
GY2-1 7.130 6.500 6.815 1/100 1/115 1/107

GY2-2 7.640 6.540 7.090 1/115 1/123 1/119
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Tab. 4 Test value of ultimate stiffness

Rk K.,/(kN - mm ') 0.

WS mE ER HE RE IER 3

GY1-1 1.040 0.940 0.990 1/28 1/34  1/31

GY1-2 1.020 0.970 0.995 1/30 1/39  1/34
GY2-1 2.770 3.000 2.885 1/32 1/46  1/38

GY2-2 3.940 3.560 3.750 1/52 1/62  1/57
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Tab. 5 Test value of failure stiffness

EXiE Ki/(kN - mm ') Oa

s R IER BME O RE EE

GY1-1 0.640 0.400 0.520 1/17 1/15  1/16
GY1-2 0.660 0.430 0.545 1/23 1/20  1/21
GY2-1 2.140 1.590 1.865 1/29 1/29  1/29

GY2-2 3.050 1.710 2.380 1/47 1/35 1/40
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Fig. 5 Secant stiffness variation
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