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Finite element analysis on hysteretic behavior of joint with side-plate

reinforced beam flange weak-axis connections of steel frames
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(1. School of Civil Engineering, Chang'an University, Xi'an710061, China;
2. Hainan R&.F Ocean Paradise Development Co. ,Ltd, Lingshui 572400, China)

Abstract: The side-plate reinforced beam flange of steel frames is a strengthened connection aimed at improving the
seismic behavior of beam-column joints. Based on the study results of a new kind of connection with box-strengthen
joint region for weak axis of I-section column, a trapezoid side-plate reinforced beam flange connection was proposed
and analyzed on the hysteretic behavior. In order to study the effects of length, width and angle on the performance
of this kind of joint, variable parameters analysis under cyclic loading were understood with ABAQUS. The results
show that the trapezoid side-plate reinforced joints all had notable buckling deformation at beam full section with
length of 2/3 beam height to the skin panel. Distinct plastic hinges were produced and relocated effectively. The
stress in joint region is less and the shape preserves well, marked by ‘strong joint region’. The length of side-plate
affects the capacity visibly, and angle mainly changes ductility and plasticity of joint, while the thickness shows
little influence on the hysteretic behavior. Suggested side-plate length is 60% ~75% percent of beam height, side
slope: 1:2~1: 3.

Key words: weak-axis connection; Trapezoid side-plate reinforced; hysteretic behavior; variable parameters analysis

FSE E B0 @ Fl H AR R 5= )G, K%
FHNEWET TS 0 Fe R | AE T A BT AR
SR S 4 R R YT R0 I A B v 8L 2% BT
WM AL B DU RE ST, 5 i 4 X
ANT AR R DX, SO0 A B A T — R B
Rk, dEmXBIEEGAMER H B BT, BN
Ak R 3 2R A I i R YT s e R
T RBEIBER AR, T LTI 5 ik

K BHE . 2016-11-25

e fmBEH: 2017-08-22

PR T8 A HAR S8 ) 55 Bl e 1R AF AR B & 1) L
Ay i 555 il 3 e LA 218 L) o Al 3 4 1) B TR SR
FYRRE, MR NS T — o B U R
e T AR S s, IR TR E &
ST AR T N9 2 5 A 5 i i U A 2
IREER Y, MERAEY KRG R, &
B) 7 B SR, TR B AR R AR T S B
R A EERRREE s IR, X R 2R S

E&TH: ERAAPSEEEIH (51278061); b BEEABMINIE 5 3% — KL R A5 W L2008 U A % BB H (310828175002)
F—EE: SMRA972—), B, BlFEdE, TAML, EWAGEMARAREIE IV . RN . AT PR ST R,

E-mail: 541f{@163. com

BIRESE: RERK1992—), Z&, MERAE, FENFENEHWIUEERETIZ. Email: 2015028003@chd. edu. cn



5 5 39

FUMRBR, S5 - EROHE 2 55l 232 i 36 5 A0 A 0 i 9 s Dl 42 RE A FR 2 43T 647

PR BB Af AR T i — R PV BR T A2 240
AT, 2 R A& WYY AL B H B BE D RE X B
0.03 radld b, B4k HBLAE Y K 3 5 0 R o,
HANERORIF AW A, T -5 ZOAR 4% 40 W 1 AN 3
R 2 58 e Al s h S5 BL R

A SCUL R R E HE b Rl 1R T — R B TE
AN o 3 a5, BIVZE = A T8 00 AR 5 73 9 A5G
Feifi BRI — By ROKF B, A A 2% v B 1 B
IR HL MRS, 804 B0 52 110 K e ) 52 B Al B
HARGE R 2N . R A R T AE ABAQUS X #ETE
A N 5t 7L Y5 A5 0 HURE PR REBEATE 5T, RS 2EAT
TEAR A 52 B4 B4 T A BR T2 240 47, LUK
FROUARK S B BE L 0 B R = b 2O N
BB IR TE 25 M 32 T PR RE B S e, R S bR AR
PR 27 i S BB AR I

1 EERE X 38 89 B RT3 IE

FIH ABAQUS B sk A 401 55 i B AT (1) il
Meohn sk 2 W 08 B a7 K 3, DL B %
ABAQUS Zp Al i vl S0, BREUT s 58 AL
1) 3 5% A o i X e 26 4 7 30 I
1.1 RIe 8RR

SCHRL13 T B it 7 48 R 8] 1) 0 HE 8 5 A 3L
SRR R RS R NT i, AR Q235 B, AT
ERE A AR RIRE S &R, R 109 &
M20 w50 o A G R ) A B i
SHIELE 3 0. 2. BEEL SPS-2 ik i, FE#EE A HW250
X 250X 9X14, ¥BF 2 050 mm, FERE K HN300
X 150%X3.5X9, B 1 375 mm.

1.2 ABAQUS BRT#E#

RERIE) 0 B 5 M S AR I SRS
BEATALAL; SR H R T 22 ki 85 i) — Wk 3B B 1 58 5T
C3D8I(J\ T s 7S TH A 22 1% A B Y SE 44 5T ) AT MY
FER 43, FF R AT S AR BE AT N DL R AR A
SRR R i, ST E MBI R HIE A
s Ak yE I, FF R A Mises Jit B v DU F1AH 5% BX (1K) 7 3
. S ARREER AN . SRR S L AR 46
Fea B B 450 (s e . AERLEIAH BLAE v B2 A tie fi
LRIy G E , B AR AR . 2R
SRR 2 0 F AN R, AR T SRR HE . SERE D
PREE Y BB Jy 155 kN, Pt DA T2 A 1 g gk g 850
WNL 5 S it I L AT % ) ) 7% i 0 B 47 28 . 28t
JE22% ECCS ' W se 4 mEk bl B, *Hg—IEmRni e,
PV E N EER— R, BN = . R
WG N DI BN, S B G, A e i S
Z RN 5% 2% A E, JETE BN B

TEIZ U AL RS fr 28 . A B 1R A8, 1R
FIL J3FRE - il 7 35 SR FH 43 A5 e %) T v
1.3 REEFRTERIILE

SPS-2 A IR 5 5 PR e AR IR 211 47 s B
WA AME 1 H (), (bR, Xelk: W
BRI S HA — 3, BRI AE 3L 2 AR K 56 T i T
WH IR M BEPE A, REBRLGORIT AU A W R A .

SPS-2 IR A H IR 5 S AT R TS 2 P-A i ]
Lo 2 d(a) . (b)) P, WEHATHEN: ZE
2T R FEA A ], RYTHETE, 1E A FR,
WA R RIS, (HAG PR i el i ZeAH X 5
I, Il PR R R K FEAR IR R 3 7,
AR EAA B LR N 164. 23 kN, IR 15 2
25 158.97 kN, R%ZEH 3.3%. EFEH THIR
TCALALL R SR 2 ) A5 e B RO B OBE 0 4 IR, X
PRI TR BBl B2 iR 25, HBR ot 5 45 R T
sl HEMRIN Z HEREARFS, R
ZWA e i E N . I, AR RIE T A R AR
RIS RIS HOR B A3, L& ABAQUS 447
25N SR

o
i
i

(a) SPS-2iR A 455

(b) AR TCL R
B 1 fFwEEItt

Fig. 1 Failure pattern of experiment and finite

element analysis
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Fig. 2 Comparison chart of P- A hysteretic curve
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Fig. 3 The size of model and details of joints
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Fig. 5 Beam-column butt weld stress distributions
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Tab. 2 The mechanical performance index of each model
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Tab. 3 The parameter values of models
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Tab. 4 Mechanical performance index of each model
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