485 2
2016 4E 4
DOI: 10.15986/j.1006-7930.2016.02. 012

B S5 EIRIET SR M RE 5T

1 1 . )
RER S, BRI, X FAE
(1. RERFFEFTFEERE, BedE PE% 7100615 2. HilbHR (&) A R AR, Berd ¥4 710018)

T PR T i R AR T N R T AR SR, T Y RO R R B S R A HE SR Y 5 RO ik
PR EAR I E . R A P BROTHR 1 ABAQUSRY b 245 s 7E B YA 1 85/ B R B 32 J) Mk AR AR TRERINS LU BBE /S, X3 1k
AT BTN R E A A R 19— R 504 FRITE S HEH AT, B8 & 0 B3 28 R Sk RE R 5o . B SR 45 SRR
PR R SR SRR R E W RER T, MM sRE ) fBIAF] 0.03 radP) |, k4R BAEY KRBLEMA N, HT
WAL TR A, ARERIF TR “TRAESTIR” A BRI AU MRS ; REVURRIETS R G
SHIE AR KRR 12 F 1:37 ZWAEx Y BN g HE R MRS 4 T 5B M E B3URE .

KA. SEER; VHE; R B2POM
FESES: TU39I XHFRERE: A

Vol.48 No.2
Apr. 2016

P ZHFRR AR (A RPBH2RR)
J.Xi'an Univ. of Arch.& Tech. (Natural Science Edition)

STEHRES: 1006-7930(2016)02-0220-05

Study on seismic behavior of widened beam flange weak-axis connections in
frame side joint
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Abstract: This paper puts forward a new box strengthen-joint region connection for weak axis of I-section column. A full-scale test
of frame side joint with widened beam flange connections under monotonic loading was carried out based on the proposed joint. A
general finite element software ABAQUS was used to simulate the mechanical behavior of the joints under monotonic loading, and
the simulation results were in good agreement with the experimental results. In order to study the effect of various factors on the
performance of this kind of joint, a series of parameters analysis under cyclic loading were employed through finite element method.
What the analysis results show are as follows: firstly, the maximum plastic rotations are bigger than 0.03 rad; secondly, the plastic
hinge appears in the end of the widened beam flange, with joint region and I-section column still being in elastic state, which accords
with the seismic design principles of ‘strong column and weak beam’, and ‘strong joint region’; thirdly, ‘Right-angle side length ratio
is desirable for 1:2~1:3” in Code for seismic design of buildings is also suitable for this widened beam flange weak-axis connections;
and finally, the recommended values of the dimensions of the skin plate are given.

Key words: weak-axis connection; widened beam flange; experimental research; variable parameter analysis
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Tab.1 The parameter values of each series

PR Z ¥ a/mm Z¥ b/mm a/b
RA-1 40 60 1:1.5
RA-2 40 80 1:2
RA-3 40 100 1:2.5
RA-4 40 120 1:3
RA-5 40 140 1:3.5
RA-6 40 160 1:4
RB-1 50 75 1:1.5
RB-2 50 100 1:2
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RB-3 50 125 1:2.5
RB-4 50 150 1:3

RB-5 50 175 1:3.5
RB-6 50 200 1:4

RC-1 60 90 1:1.5
RC-2 60 120 1:2

RC-3 60 150 1:2.5
RC-4 60 180 1:3

RC-5 60 210 1:3.5
RC-6 60 240 1:4
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Fig.9 Failure stress nephogram of RA series
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Tab.2 The mechanical performance index of each series
R WU Zh A JoE s A Je i #A e PR S B FREL WMEREhRR ) RN
Ry /(kKN'm-rad™) M, /(kN-m) 0, /rad M, /(KN m) 0, /rad 0 /rad LUy
RA-1 205 658 260.32 0.002 2 284.39 0.0122 0.036 5.55
RA-2 208 077 263.43 0.002 1 285.03 0.0115 0.037 5.48
RA-3 208 971 263.80 0.002 0 284.25 0.0110 0.038 5.50
RA-4 209 656 264.08 0.002 0 282.89 0.0110 0.038 5.50
RA-5 210975 268.52 0.002 0 284.65 0.0109 0.037 5.45
RA-6 211 653 272.33 0.002 0 286.60 0.010 8 0.035 5.40
RB-1 211 486 265.52 0.002 1 284.75 0.0110 0.035 5.24
RB-2 214 593 267.55 0.002 1 284.21 0.0105 0.036 5.00
RB-3 216 567 269.75 0.002 0 283.54 0.0103 0.036 5.15
RB-4 216 997 270.37 0.002 0 283.35 0.0101 0.035 5.05
RB-5 217 561 271.86 0.002 0 284.77 0.0101 0.032 5.05
RB-6 217 889 275.82 0.002 0 287.12 0.009 9 0.031 4.95
RC-1 217 158 270.65 0.002 1 283.25 0.0101 0.033 4.81
RC-2 219 564 271.32 0.002 0 284.21 0.009 6 0.031 4.80
RC-3 221558 274.38 0.002 0 283.54 0.009 4 0.031 4.70
RC-4 222 197 275.37 0.002 0 283.35 0.009 2 0.030 4.60
RC-5 222 567 279.86 0.001 9 284.77 0.009 2 0.029 4.84
RC-6 223 089 284.82 0.001 9 287.12 0.009 1 0.029 4.78
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Tab.3 The design parameter of MP series

A B C D B SRR
=R ESS -2
BRI — g
MP-1 60 90 120 150 200 16
MP-2 60 90 120 150 200 14
MP-3 60 90 120 150 200 12

322 SPBARIE S

BIRICHM R, MP-1. MP-2 f1 MP-3 =/ &
FIBLRL BN S) ~ R AR —B, B RS
R, SRR ETFREE A B S, HF
T BHIAER . MP RFIBR AR = B E 11
B, AIAKBE MP-1 SEBEARDRFF584F, T MP-2 Al
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Fig.11 The plastic strain of skin plates of MP series
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Tab.4 The mechanical performance index of MP-1 series

R IRAERIL Je AR Jo PR £ P g em  MEREIRES St
Ri;/(kN-m-rad™) M, /(kN-m) 0, /rad M, /(kN-m) 0, /rad 0, /rad Uy
MP-1-60 198 658 262.54 0.002 2 287.70 0.0120 0.035 5.45
MP-1-90 200 392 263.42 0.002 2 286.35 0.011 8 0.035 5.36
MP-1-120 203 648 263.80 0.002 1 286.09 0.0115 0.036 5.48
MP-1-150 205 587 264.49 0.002 1 286.24 0.0113 0.037 5.38
MP-1-200 209 656 264.58 0.002 0 282.89 0.0110 0.037 5.50

Ferlt, MP-1-60 5 MP-1 RFISERHL S i 1 F 3% 4 60 mm.
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