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Abstract; The influence of different parameters on the energy dissipation mechanism of the con-
nection is analyzed,and the results can provide a reference for the design of the connection. Two
groups of tests are designed by changing the number of flange bolts and the friction coefficient.
The performance of the new connection is simulated with the ABAQUS software. The failure
modes and energy dissipation capacity of the connection were studied. The results show that;when
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the number of flange bolts is 2/3 ~ 1. 0 times more than that of the equal strength design,the con-
nection has better ductility. Under low cycle reversed loading, loading process of the connection
gradually changes from elastic stage,the yield stage,the slip stage,the strengthening stage of bear-
ing capacity , the elastic-plastic stage to the plastic stage. When the friction coefficient is from 0. 1
to 0. 45 ,the energy dissipation of the beam splice accounts for 41%~48% of the total energy dissi-
pation. The connection designed by the equal strength design has better energy dissipation capaci-
ty,,and changing the number of flange bolts will reduce the energy dissipation capacity of the con-
nection. When the number of flange bolts is 2/3 ~4/3 times more than that of the equal strength
design,the energy dissipation of the beam splice accounts for 41%~44% of the total energy dissi-
pation. The connection can utilize the slipping of bolts,the squeezing between the bearing of bolts
and the hole-surfaces,and the deformation of plates to dissipate energy effectively.

Key words : beam-column connection ;low cycle reversed loading ; energy dissipation mechanism;

finite element analysis
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Table 1 Materials performance indices
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" E/10°MPa v o/(Nemm?)  o/(N-mm?) £,/1072 £,/1072
WAE 2.06 0.3 360 554 0.175 25

] O B 2.06 0.3 980 1 100 0. 480 1.36
JRAEAL AL 2.06 0.3 410 490 0. 199 12

> B
>3 8

(a) 20 My

(b) B A5

L I S B R D

Fig.1 Beam-column connection with flange bolted-welded
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Fig.2 Detail of beam-column connection with flange
bolted-welded
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Table 2 Main parameters of specimens

gg K/mm  %E/mm JE/mm IR iﬁ
BASE 420 200 12 6 0.45
EPSI1 420 200 12 6 0.1
EPS2 420 200 12 6 0.2
EPS3 420 200 12 6 0.3
EPS4 420 200 12 6 0.4
BPS1 260 200 12 2 0.45
BPS2 340 200 12 4 0.45
BPS3 500 200 12 8 0.45
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Fig.3 Bending moment diagram of beam segment
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Fig.5 Comparison of results between experiment and FEM analysis
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Fig. 6 Stress contour plot of beam-column connection with flange bolted-welded
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Table 3 Equivalent viscose damping coefficient

) Lo

M A, e, A, 6a,
EPSI  0.4212 0.4565 0.4465 0.4814 0.4339
EPS2 0.4351 0.4689 0.4534 0.4907 0.426 6
EPS3  0.4391 0.4590 0.4522 0.508 3 0.537 8
EPS4  0.4402 0.4727 0.4608 0.5099 0.5332
BASE 0.4409 0.4729 0.4629 0.5129 0.5412
BPSI  0.4172 0.4384 0.4177 — —
BPS2 0.4381 0.4732 0.4593 0.4928 0.5237

BPS3  0.4409 0.4279 0.4637 0.4981 0.5210
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Table 4 Energy dissipation of specimens

Sk PHEXFERE, BRERE,  PHEXHERE
- (kN-m) (kN-m) /%
EPSI 107. 64 228.39 47.13
EPS2 104. 36 228.95 45.58
EPS3 77.16 185.32 41. 64
EPS4 79. 84 193.93 41.17
BASE 79. 18 192.15 41.21
BPSI 43.98 85. 82 51.25
BPS2 80.77 188. 30 42.89
BPS3 78.61 182.55 43.06
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Table 5 Variation of bolt hole distance of flange

splice plate

St STPNY: JE BB AL [
L2/ mm L&A/ mm
EPSI 24. 48 21.50 13. 86
EPS2 24. 40 21.50 13. 49
EPS3 24.19 21.50 12.51
EPS4 24.04 21.50 11. 81
BASE 24.03 21.50 11.77
BPS1 28.22 21.50 31.26
BPS2 24.23 21.50 12.70
BPS3 23.54 21.50 9.49
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