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Mechanical performance of the double beam-column inner
joints in steel imitated ancient building

Xue Jianyang s Qi Liangjie , Sui Yan , Wu Zhanjing s Xu Dan

(College of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, P. R. China)

Abstract: We carried out horizontal low cyclic loading tests of four all-welded double beam-column
inner joints to study the seismic performance of the double beam-column inner joints of the steel intimated
ancient building. We studied the mechanical performance of the double beam-column inner joints
according to the loading process and failure pattern of the specimens under the action of lateral forces,
and divided the double beam-columns into two kinds, which were the box section beam and I-shaped section
beam,according to different section forms of beam. Based on unique structural features of the intimated
ancient building, we divided the joint core area of each specimen into three regions, which were upper
core zone, middle core zone and lower core zone. By measuring the shear strain within the scope of
every area, we analyzed the mechanism performance and failure modes of the joints under lateral forces, and

established the diagonal strut mechanism. The experimental results and theoretical analysis show that
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the failure mode of the double beam-column joints of the intimated ancient building is mainly for the

shear failure along the diagonal of the lower core area. So we presented a modified formula of shear bearing

capacity of double beam-column inner joints considering the axial compression ratio and the cross section of

the beams.

Keywords: imitated ancient building; double beam-column inner joints; low cyclic loading; mechanical

performance; shear capacity
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Fig. 1 Double beams-column inner joint

®1 HHEESH

Tablel Parameters of specimens

jEvGE WA W5 it
W

%5 J% /mm % /mm HE L

A T — XL-1 2 250 2 496 0.3

FE AL (XL XI-2 2 250 2 496 0.6

T T R — GZ-1 2 250 2 496 0.3

FEF R (GL) GZ-2 2 250 2 496 0.6

x2 WM AFEBIER
Table 2 Mechanic performance indexes

R ¢ /mm  f,/MPa fu/MPa E/MPa
12 318.9 472.3 2.077X10°
Mkt 16 289.7 436.7 2.106X10°
20 268.9 406. 6 2.130X10°
6 323.0 425.6 2.101X10°
E i
16 301.7 438.9 2.121X10°
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Fig.3 Loading device figure
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Fig. 4 Shear deformation of the lower core zone
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Fig. 5 Shear-shear deformation hysteretic loops

in lower core zone
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Fig. 6 Force diagram
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Table 3 Comparison of shear capacity between

test and calculation of the lower core zone

WEHS  V/KN VKN VI/RN V.V, Vi
XL-1  628.10  704.73  634.26  0.891  0.990
XL-2 511.75 704.73 507. 41 0.726 1.009
GL-1  711.95  704.73  739.97  1.010  0.962
GL-2  612.89  704.73  591.97  0.870  1.035
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