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Fig.1 Dual-lintel column joints in traditional style buildings
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Fig. 2 Sketch of DLJ specimen (Unit:mm)
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Tab.1 Mechanic performance indices of steel
i J5 ; , g 0
e /
£)/mm  MPa 10 MPa %

=5.5 336.5 1674  463.3 2.01X10° 32.9

$8 323.5 1570  400.0  2.06X10° 35.6
#10 465.5 2316 596.5 2.01X10° 33.1

@12 450.1 2296  586.7 1.96<X10° 30.8
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Tab.2 Testloading conditions

T a/ s/ N2 a/ s/ I/
M (cm-s?) mm Hz |

(cm-+s?) mm Hz

1 50 5 1.59 || 6 460 40 1.71

2 100 8 1.78 || 7 500 53 1.55

3 150 11 1.86 | 8 570 65 1.50

4 250 15 2.05 | 9 585 77 1.39

5 350 27 1.81 | 10 600 88 1.31
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Fig. 5 Strain gauges arrangement of DLJ
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Fig. 6 Strain gauges arrangement of SLJ
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Fig.7 Failure modes of specimens
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Fig. 8 Cyclic load-strain curves of DLJ specimen
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Tab.3 Characteristic values and ductility coefficients

e R, e BR IR JEAE F K
- i il 2 P 2 B

g p,/ A/ P/ A/ P/ A/ 4y
7 "
KN mm kKN mm kN mm 1H

42.2 28.3 53.0 52.2 45.1 68.1 2.41
DLIJ 2.66
-33.5 -24.2 -46.7 -43.1 -39.7 -70.7 2.92

<L 28.3 19.0 32.3 29.2 27.5 588 3.09 -
T 275 224 -355 -44.7 30.1 -70.9 3.17
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Tab.4 Equivalent viscous damping coefficients

- it M a7 2 LT T PR 767 2
h., he, B
DLIJ 0.085 0.128 0.141
SLJ 0.144 0.192 0.223
1 0.065 0.085 0.138
2 0.061 0.076 0.192
13 0.056 0.079 0.227
I-4 0.048 0.068 0.138

H1 3% 4 AT AL, bR o L A% G KUK A SRTR BE
XCGE LY i 1 7 2% A R A 09 25 ZORh i BE e &
Koms AR T B AR A (EL R T A G AR A SRR
BB b U A 1Y A5, U T R o R A S DA A SRR
15E UG -HE Y R RERE ) i, T AR PERE ML

X 3 4 1] B T FEL i ) T AR R AT T, AT 12
RS

4000
—=—SLJ-1
— —e—DLJ-1
=
M2 2000
=
B
0 L ]
0 4 8 12
TH

P12 a0 o] 6 AE 2k
Fig. 12 Curves of hysteretic energy dissipation
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Tab.5 Influence of axial compression ratio on mechanical

property of specimens

. p/ A/ P,/ A/ P/ AJ
v " KN mm kKN mm kN mm s

0.25 59.4 17.5 84.4 29.1 71.7 97.2 5.82
DLJ 050 73.6 20.9 82.3 328 70.0 956 4.78
0.75 70.7 225 76.3 32.5 65.6 90.7 4.65
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Fig.17 P-A curves with different axial compression ratios
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Tab. 6 Influence of concrete strength ratio on mechanical

property of specimens

e f/ P, A P, A, P, A
B Vba AN /mm /KN /mm /KN

20 554 18.7 824 396 70.2 949 5.70
DLJ 30 61.3 204 926 44.6 78.7 99.4 4.87
40 649 25.7 97.8 49.5 83.1 93.6 3.64
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Fig.18 P-A curves with different concrete strength
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Tab.7 Influence of spacing between dual lintels on me-

chanical property of specimens

A/ P/ A/ P A/ PJ A/
mm kKN mm kKN mm kN mm

150 484 242 62.2 36.6 529 76.7 3.17
DLJ 200 53.8 29.3 66.5 42.5 56.5 82.1 2.80

i p

250 59.5 35.6 70.9 485 60.3 86.5 2.43
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Fig.19 P-A curves with different spacing between dual lintels
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Experimental research on the seismic performance of dual-lintel column

joints in traditional style buildings under dynamic loading

XUE Jian-yang"*, MA Lin-lin', SUI Yan', DONG Jin-shuang'
(1.School of Civil Engineering, Xi’an University of Architecture & Technology, Xi’an 710055, China; 2.Key Lab of Structural
Engineering and Earthquake Resistance of the Ministry of Education (XAUAT), Xi’an 710055, China)

Abstract: In order to research the seismic performance and failure characteristics of dual-lintel column joints in traditional style
buildings, two joint specimens are tested under dynamic cyclic loading, including a typical dual-lintel column joint and a single-lin-
tel column joint. The failure process and characteristics are obtained. The hysteretic loops, skeleton curves, bearing capacity, deg-
radation of strength and stiffness, ductility, energy dissipation and failure modes of the joints are analyzed. The results show that
the bearing capacity and stiffness of the dual-lintel column joint are higher than those of the single-lintel column joint. However, the
energy dissipation and ductility of the dual-lintel column joint are slightly smaller than those of the single-lintel column joint. The
regularity of rigidity degeneration for the joints is basically the same. Generally, the dual-lintel column joint in traditional style build-
ings has better deformability and energy dissipation, showing better seismic performance. Based on the experimental research, the
nonlinear numerical simulation of dual-lintel column joints in traditional style buildings is developed by the ABAQUS software.
The influence of axial compression ratio, concrete strength and spacing between dual lintels on the joints is studied. It is shown that
the bearing capacity of the models increases with the increment of concrete strength and spacing between dual lintels. In addition,
the bearing capacity of the models improves, but the ductility decreases with the increment of the axial compression ratio. And the

ductility of the models decreases with a larger concrete strength.

Key words: traditional style buildings; dual-lintel column joint; seismic performance; dynamic cyclic loading; failure modes
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