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Experimental study on seismic performance of assembly supports and
hangers for mechanical and electrical pipelines

SUN Bin'?, ZHANG Xuefang'?, ZHANG Jinfeng’, WANG Jingtao®
(1. China Academy of Building Research, Beijing 100013, China; 2. CABR Testing Center Co., Lid., Beijing 100013, China)

Abstract; Assembly supports and hangers have been widely used in engineering, but there are few researches on
their seismic performance. To investigate the failure mechanism, seismic behavior and influence factors of assembly
portal supports and hangers under earthquakes, reverse cyclic loading were subjected to two different typologies of
specimens to acquire the influence of seismic bracing and joint connectors on their seismic behavior. The results
showed that specimens without seismic bracing were easy to fail at the right-angle or channel base connectors,
specimens with seismic bracing were easy to fail at the connection of pipe hoop. The seismic performance of the
joints connected by interlocking was poor, while the joints connected by bolt-through was superior. The elastic
stiffness, ultimate strength, yield strength, strength and stiffness degradation, and energy dissipation of specimens
with seismic bracing were better than those of the specimens without seismic bracing. The main reason affecting the
seismic behavior of specimens without seismic bracing was the performance of joint connectors, while the main
reason for specimens with seismic bracing was seismic connectors. The research can provide reference for the
engineering application, quality inspection and standard formulation of supports and hangers.
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Table 1 Parameters of specimens
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Fig.1 Schematic diagram of supports and

hangers with seismic bracing

Fig.2  Joint connection
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Fig.3 Seismic connectors
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Fig.5 Installation photo of specimens Fig. 6 Schematic diagram of loading curves
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Fig.7 Hysteretic curves of specimens for stability tests
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Fig. 8 Failure phenomenon of specimens
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Fig.9 Hysteretic curves
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Table 2 Eigen values of envelope curves for specimens
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e
P/kN A, /mm P,/kN A,/mm Py/kN A, /mm
Al(+) 3.81 25.59 4.68 45.56 4.43 92.07
Al(-) 3.69 24.73 4.78 62.65 4.36 92.07
A2(+) 13.05 22.15 18.26 46.27 18.26 46.27
A2(-) 12.80 24.73 19.52 45.81 13.58 58.27
BI(+) 7.37 38.92 11.32 92.07 11.32 92.07
B1(-) 7.38 42.37 11.36 92.07 11.36 92.07
B2(+) 10.13 37.50 16.64 92.07 16.64 92.07
B2(-) 8.61 38.76 15.37 92.07 15.37 92.07
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Table 3 Energy dissipation parameters of specimens
A N A/A, JAERE/ (KN + mm) SERRRTE R AL €, RERFE R A E
Al HIAIRES 1 121 0.043 0.267
WIRRES 14 387450 0.154 0.965
A2 HIAIRES 1 2660 0.188 1.179
BEIRIRS 12 692452 0.125 0.782
Bl HIAIRES 1 439 0.082 0.513
BEIRRS 14 720 147 0.112 0.703
B2 HIAIRES 1 1134 0.164 1.029

BEIRARAS 14 1349711 0.147 0.922
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