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Research on seismic performance of steel joist
restrained high-strength lightweight aggregate concrete hollow columns

LIU Tiantian', NTU Jiangang'*, LIU Xiaoli'
(1. School of Civil Engineering, Inner Mongolia University of Science & Technology, Baotou 014010, China; 2. School of Architectural
Engineering and Surveying, Inner Mongolia Architectural Vocational and Technical College, Hohhot 010020, China)

Abstract: In order to investigate the seismic performance of steel joist restrained high-strength lightweight aggregate concrete hollow
core columns under the influence of earthquakes, the low circumferential reciprocating load tests were used to investigate the effects of
axial compression ratio, steel content of angle, angle form and width of splice plate on the seismic performance of the test columns. The
results show that increasing the axial compression ratio can effectively improve the load carrying capacity and initial stiffness of the
specimen and reduce its stiffness degradation rate. When the axial compression ratio is 0. 55, the hysteresis loop area of the specimen
is the largest and the seismic performance is the best;Increasing the steel content of the angles significantly improves the cumulative en-
ergy dissipation, but has no significant effect on the displacement ductility coefficient and stiffness degradation, and in general has a
small effect on the seismic performance ; The hysteresis loop area, peak load, displacement ductility coefficient and cumulative energy
dissipation of the equal-limbed angle specimens are higher than those of the unequal-limbed angle specimens, and the specimens with
equal-limbed angles have better seismic performance and deformation capacity ; As the width of the splice plate increases, the hysteresis
loop area and displacement ductility coefficient of the specimen increase, the energy dissipation capacity increases slightly, the stiffness
degradation slows down, and the seismic performance of the specimen with larger splice plate width is better.
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Table 1 Specimen design
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G Ak FIES /mm
sc1 0.40 £30x4 1.45% 20
s2 0.55 £30x4 1.45% 20
SC3  0.65 £30x4 1.45% 20
Sc4  0.55 £36%4 1.76% 20
SC5 0.55 £40x4 1.97% 20
SC6  0.55  £40x25x4  1.79% 20
SC7T 0.55  ,£45x28x4  2.02% 20
Sc8  0.55 £30x4 1.45% 15
SC9  0.55 £30x4 1.45% 30
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Fig. 1 Detailed drawing of specimen
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Table 2 Mix proportion of concrete kg + m
SRIE G b K Ky BEIK K K %S|
LC50 550 550 550 120 50 180 17

Fz3 Q235 TEBRENMIE

Table 3 Properties of Q235 ordinary carbon steel
e £, fu E,
/MPa /(x107%) /MPa /MPa
334.5 1780 442.9 1.88 x 10°
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Fig.6 Comparison of skeleton curves
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Table 4 Characterisitic values and ductility confficients of the skeleton curves of specimens

Jat R {IE0=Y R B £
R n
P,/kN A,/mm P,/kN A,/mm P,/kN A,/mm
sc1 78.40 4.76 93.65 14.57 79.61 26.92 5.66
sC2 100. 25 5.74 119.32 16.57 105. 83 32.67 5.69
SC3 118.73 4.65 136. 18 15.91 117.37 24.64 5.30
Sc4 105.55 5.74 124.50 17.76 105.83 31.11 5.42
SC5 114.70 5.69 133.43 16.01 124.74 30. 80 5.41
SC6 108.37 5.23 129. 40 16.75 117.01 26.22 5.02
SC7 110.71 4.98 129.40 15.34 112.15 25.80 5.18
SC8 110. 34 5.98 122.05 16.09 104.41 25.39 4.25
SC9 102. 65 4.45 124.39 13.08 109.27 32.30 7.25
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Fig.7 Diagram of comulative enery dissipation calculation
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