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Numerical analysis of seismic performance of

12. 9 grade high-strength bolt end-plate joints
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Abstract: Numerical research is carried out on the seismic performance of overhanging end plate joints connected by
the grade-12. 9 high-strength bolts. Based on the correctness of the finite element model verified by ABAQUS, the
influence of bolt diameter, end plate thickness and bolt pre-tightening force on the node’s failure mode and seismic
performance is analyzed. Results show that ;the hysteresis curve of the series of specimens changed by the bolt
diameter is relatively full, and the node has good energy dissipation capacity. The failure mode of the specimen is
end plate buckling, the beam end forms a plastic hinge, and the bolt is damaged; The unidirectional loading curves
of the end plate thickness series specimens are almost the same at the initial stage, and the initial rotational stiffness
of the joints is the same. However, as the thickness of the end plate increases, the bearing capacity of the joint is
significantly improved. After the thickness of the end plate increases, the failure mode of the joint has a tendency to
change to the beam flange. The change of bolt preload has a certain influence on the hysteresis curve of the joint,
but has basically no influence on the initial rotational stiffness, yield load, ultimate load and failure form of the
joint,
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Tab. 2 Comparison of main results of finite element calculation and test
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Tab.3 Test pieces for analysis of end plate node parameters
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Tab. 4 Calculation results of bolt diameter series test pieces
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Fig. 16 Stress cloud diagram of end plate series test pieces
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Tab. 5 Calculation results of end plate series test pieces

A5 VG4SN E K. /kN + m - rad ' P,/kN  A,/mm P,/kN IR
BASE 20 711 188 47 241 Ut . B, BARBIR
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Tab. 6 Calculation results of pre-tightening force series test pieces
RS R MR E K, /kN - m - rad ! P,/kN  A,/mm  P,/kN (27N 2
BASE 20 711 188 47 241 Ut . EELZmE L, BARBIR
YJO5 20 711 188 47 240 UAR . R ELZE R, AR IR
YJo7 20 711 188 47 242 SR . REELZ L, BARBIR
BB R, IR T 525 R AT A A 8 HERAE I F R BEST L) ). TS, 2001,31(12)

ML T 458

(3G e AR, LA A el ih 2235 b 3 iR
W, R FERERE T ECHE, W AR EE B R 3R T 2
o (HAR FE A/ 5

(2) 3 s Al J5E 82, 49 L B 2R BCBE 0 W ek g
Ve, o Al B R R i v A I S 1 A R T FE
G RAT 12,9 2 e 5iR FE MEAR v A T A R A RE 5

(3)MRARTIEL Sy 0, 0F 749 i B 5 [l h 26 —
E S, A G E0 046 F S W B L R A 3
e B A BRI T 3 e 2 /)
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