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Fig.1 Assembly drawing of earthquake-resilient full bolt

joints
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Fig.2 The working mechanism of full bolted joints
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Fig.3 Details of the full bolted joints
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Fig.4 Dimensions of the specimen and the energy

dissipation plate(Unit: mm)
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Tab.1 Main parameters of energy dissipation plate
E TR //mm a/mm b/mm y,/mm A F,/kN F,/kN F./F,
BJ-1 160 57 70 14.55 13.20 160.93 169.85 0.95
BJ-2 160 42 80 10.20 20.50 156.99 169.85 0.92
BJ-3 80 57 70 14.55 7.92 160.93 169.85 0.95
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Tab.2 Material properties of steel
HR A5 A t/mm  f/MPa f/MPa f/f
5 4
i A7 3 16 351 636 1.813
15 i 12 346 506 1.464
o 873 9 376 555 1.474
15 e 6.5 418 564 1.349
AR 12 267 431 1.617
W
il i 8 276 432 1.564
IR 10 325 438 1.351
T 58 5 A 6 767 839 1.094
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Tab.3 Loading law
PIEE R /rad TR ALRRIRAE/mm
1 0.0037 6 6
2 0.005 6 8
3 0.0075 6 12
4 0.01 4 16
5 0.015 2 24
6 0.02 2 32
7 0.03 2 48
8 0.04 2 64
9 0.05 2 80
10 0.06 2 96
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Fig.5 Diagram of the loading device
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Fig. 6 Arrangement of strain gauges
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Fig. 7 Arrangement of displacement transducers
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Fig. 8 Destruction phenomenon of specimen WJ
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Fig. 10 Destruction phenomenon of specimen BJ-2
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Fig. 13 Comparison of skeleton curve of each specimen
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Fig. 14  Stiffness degradation curve of each specimen
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Experimental study on seismic performance of earthquake-resilient
fully bolted beam-column joint

BAO Yu', WEI Jian-pengl, GUO Yang', TIAN Li-min'?, CHEN Dong’
(1.Anhui Provincial Key Laboratory of Building Earthquake Disaster Mitigation and Green Operations, Anhui Institute of
Building Research &. Design, Hefei 230031, China; 2.College of Civil Engineering, Xi’an University of Architecture and
Technology, Xi’an 710055, China; 3.College of Civil Engineering, Anhui Jianzhu University, Hefei 230601, China)

Abstract: To achieve rapid recovery of structural function after the earthquake, based on the idea of replaceability and additional en-
ergy consumption, a new earthquake-resilient fully bolted beam-column joint is introduced in this study. The shortcoming of insuffi-
cient energy dissipation ability of the existing fully bolted joint loaded into large deformation condition is improved by setting up the
T-shaped energy dissipator. The influence of the energy consumption length and slenderness ratio of the T-shaped energy dissipator
on the seismic behavior of the new earthquake-resilient fully bolted joint is studied. Three new earthquake-resilient fully bolted
joints and one welded joint were subjected to low-cycle loading. The results of tests show that the seismic performance of the new
earthquake-resilient fully-bolted joint is better than that of the traditional welded joint. The new earthquake-resilient fully-bolted
joint can concentrate the plasticity and damage, transfer the plastic zone to the T-type energy dissipation plate, and avoid the frac-
ture of the welding zone at the beam end. In this paper, the lower limit of the length of the energy dissipation segment is given.
When the energy dissipation segment has sufficient deformation length, and the cross-section area of the energy dissipation section
is the same, the conservative slenderness ratio is determined to be 13.2, which can make the new joints have good bearing capacity

and ductility, and give full play to the seismic performance of the new joint.

Key words: prefabricated steel structure ; earthquake-resilient; low-cyclic loading test; hysteretic performance ; beam-column joint;

slenderness ratio
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