T#2R}Z | ENGINEERING SCIENCE

fi 0 Al B SR T RS2 JIA UL A

S, RUEE, SBHE°, TR, RS
1 TAY AT, B RN 350118
2 FRERTES RN TRERAR, R 5 366399
3. RSN TREIRAR), 1REE B 354299
4. B VSERRSEREIRAS, B E 361010
5. s+ RBERERAR, £E 200070
] E 1 RE—WATEERWME. TENRRFEERHRARNRGAERETR. FIA ABAQUS EIR{FAHZRETR
BRTRE, AREFEEFRIEATZRETANZNNE, PRERRKSHRIMES, ARERNE: BBRNE
BITAATRBRRENENRGER, TRNRHEZENEFERENGRESZES, REEEDHHREFREEER
; BBREAERINTANAREARBFEAEGEEERM, ANSNRGAERENEEREESHSIREH#
BATTREM
X 8 i\ : ROGEUERETR; RLEREGI%; FRTEE; BB1TR; NESMR
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Abstract : A damage-controllable beam—to—column joint was proposed, which consisted of steel column with
cantilever beam, ordinary steel beam and energy dissipation steel hinge. In this paper, a numerical
model was established through ABAQUS, the bearing mechanism was analyzed and the ultimate state
and failure mode were clarified. Results showed that the slippage behavior could reduce the damage
development, the damage was controlled in the flange segment of the steel hinge, while the beam and
column members remained in the elastic state. The design of the sliding plate has great influence on
the bearing capacity and failure mode, and the controllable damage characteristics provides a greater
possibility for the realization of rapid repair after earthquakes.
Key words : damage-controllable beam-to-column joint; energy dissipation steel hinge; numerical
model; slippage behavior; mechanism analysis

TG IR B2 AR A AR R R 5 R AT JROE R B RO, B r- Al SR ss s J ", BiRBaE
M, .

TEAER IR B T SR (A i UM 2 TR FTIE S A A0& 12 P Oh % ¥ 4R Y —Fi T S (T S AR REL R A R A TR B
o, ALY, ZHEREA RIFIFERERED, AR TRMATBA TS, HRR5THE; St Y it —F ey s ih 2 orie:
ZLFINGE, RS RSO H  CL EL REARB L R A, TR IR AR ) AR Zhang Fil Jiang %5 0 BFST T AR AT
T7, HIGS SR BN R S T R R BT e OS2 T 1R, WISy AT RLAFHOFERERE T, L SIS SR T s

ZEMEST s TTHEANSE " RS UE SE AR — AR BT SRR AR R R I AW, B RAFHVLT BRI AIFERRRE ST, ATSEELRIE AT
B FR/NTLAR PO AT SRR A AL RC DY IHEB TRUETT, 45 RS WITT SRR AR TR RC B R R T |
W EERIA AR IR iEerH’JTE?&E*H*MW@*U?J&H”ﬁi[nd‘ﬂﬁﬁﬁfio

ASCHE — TR TSI RAY , EE AT  E R BN . R RIRERR T e 4Lnl, A b 10, B g
TR %7 OB 99 ORERE AT BRI R B J&% TR, AR AR, DUYIRE S B e E T R
BHEAIEE, Eid ABAQUS JFRE(ERAIINT, W52 ) @id BT s A0 RS R e, WA R BRI

ELTH: BRE4RETREMRFLITHTIA (2022-K-301)
X EEEA: ML (1995-) &, FHEET, Wik, Bid, SENETHRENGE. ERALHETR,

056 | ENGINEERING RESEARCH AND APPLICATION



—. RGAERZETSHNERTEE

(—) ¥MiEdEmK

(R N AV E O R R DN D ) v N Pl e A S
BRI . BRI FERE M HI ARG FEREM B IE BT
WG WM. LM, AU,

1 - BBk, 2 - FBBR 3 - ERSEEESR, 4- TRSEESR, 5-LER; 6 -8
i 7 -EiR; 8-iniRk; 9 - =ERIRkE; 10 - 11 - BERR; 12 - BENR
B R RET R

(=) ARTERET

ARILR F ABAQUS 57 B 1T 7 [ 545 1T 48 SR A5 A1
AR TT 4 AT R, T A9 A 2740 mm,  # TH 2 HM400 x
300x10x 16, AR50 mm, HHHL 2675 mm, FEHEELL
N HM350 x 260 x 9 x 14; FEABMNHI LN 460 mm, FRE &S
MO RS 98 FE REHI 160 mm, PR HUSRER T L3 S5 BE
14 mm &, FEEREEIVERE 12 mm,

BHA AR R SR B AT e il sl s AR, B B At
Q23584440 (JE IR SR T N 284MPa ), HA b 143% 1 Q35549
# CEJRSEE R 394MPa ) o

(=) BTiEmFmigLsa

BORE. EEHIRE . A R AR AN SRR RE A SR T\ R
R SHESLIR AT (C3D8R ) o N AT BT T B0
JERHTROCR, R AT AN RS KNI 43, H o e A )
B, T A A B AR R A ) W AR R /N D A BT
(20mm) , HABESCERABA M MIERTT (50mm )

(M) EEEARNRSEHE

BOGE . SNEE SN s R AR HE AR T 1 R
AE AN T MBS SR G R, LS SERR, IS
53 LS IENR. L AR St e i M sl 4 e e H
MG BRG] ST 5 FLEE 2 (R el R
T TR L, R S M Y [ e R P R e, 0 [ e e )
“ETT PRk BN RN 0.4 RS S AN B R
0.4, BRI A ER AR VB TR, DASCIIA il
B, AN B, TR M B e A, AR
0.3,

—. BRTERESIERSHIIES

(— ) H=EIIEIE

FE] 345 HY T 4555 T4 ST UL 0BG A5 3 Pt T ot 2 50
TR R T o T, ARG A9 e il 2 500 45 21
WiE BT, FEINEAIIN, 5 AT IERIRES, AR el 2
RIGM AL —FER AN WELBR, WSS ERS
OB AMER, MZHIUA T8 8 (2R, BhsS
EEAUEE LR R BB R, RS LA AT g
S BRICATRRL E B m e, Tk TR A
F1A R TR AT

— kg
120 - - B
100 4

% [
, , N I

2Ny ) .
SN/ :
1j2 L] -100 \‘/jf\_{

-150
-150  -100 -50 0 50
Aum)

-120 -80 40 0 40 80 120 100 150
A

13 HERRI LS

(Z) BRI ENES R

A T TR T TR - (R B Z, 1Z AL B,
C =AMERERHE RO HAZ S e I 1 AT A AT B, A
RO R S R E TR IR R A B RO
IR S FURETT U R AL B Rk AT AT C RO R IR T P
XERE R T TR 6 BB AN EE SR A W AN e P REARALE A T A A
PEREFIIA0 | FEREAHRIBIN ) 2310 M AT K eI

1 FEREANHIEL R S 4340

P16 0 % M AN ZIFE RN 2L Mises MM 2Kl HITE
AT, FEREBCEMSZ NBORTR, LR PEREREBILSAR T .
O RE A ST, AT HIRAS, FRRER A HI 5 B 1
TR K AR, SR AT S R KA 7R
A E| B i, BEEREER SRR T, £ B R
AR R SR AR AL B et , SR KR A3 A AR T RS M LEEAL,
SENAM AR RS (284MPa) 5 2 C &, BT IR S5HER
FURERRREEST e, SRR LEE X ks R I (ER TN, I
BEFGRE (391MPa) o

|: i
(a)A = (b)B =

5 FEREINHIEL Mises R =E

2. BN 43417

P 6 1 AT NMEHAE AN Mises W= . B ERTAT,
MBI G BB R U A B B e BT R I B, R ) f
FELAE I 231.1MPa AN 2 260.54MPa, BEKIE I E/N, £
Bt T AR S S s AR R RS T35 T A B g 9
s BB SWBRESEE, W ARET) EFERR, 2
N I3 AR A ZE 361.94MPa, (AR EAJRIR CRAAN LR

4 P-4 BERHhE

(c)C=

20243 | 057



T2R}% | ENGINEERING SCIENCE

Q3554N, HJRARBREEH 391MPa ), HHULRIILEY AN i,
TR FIR LR

(@) A= (b)Bs= (c)C=

B7 BRRENORE

. &ig

ARSCHE T — P AT R A, AT AU A &5

2L

A HeZ R T AN T, SR LUTRE5E

(1) HUERHSRIRHE I i A B S S e s A &
RAF, BOUE T BE R A A . HOTIEIR, RS RIS,
RN B G

(2) S50 T AR e 2 ) e AR T R B PR B
. BRGSO AR R BOIAR =B, RO AT Y
FHTRERE T MBS B ZE O .

(3) ASCHHRATYT SFESZ T i R P A TS T B RN
BRI A, FAE AR TR, s
BB SR P, AR R P A

1]Miller D K. Lessons learned from the Northridge earthquake [ J]. Engineering structures, 1998, 20(4-6): 249-260.
2 BRRA—, BUERE, WOHT, BREHT. AU TCAMRE S OCHBIR (], ESREAER, 2016,37(02):1-10.

AVEIETE, SR, TEWESE. FIEEGREABIE R AN IR ERERTSE [ 1], TR, 2020,37(06): 186-195.

(1
[2]
[3]0h SH, Kim YJ, Ryu HS. Seismic performance of steel structures with slit dampers [ J ]. Engineering Structures. 2009, 31(9):1997-2008.
[4]
[5]

Slliang Z, Yang X, Dou C, et al. Seismic performance of prefabricated corrugated web beam—column joint with replaceable cover plates [ J] .

Engineering, 2019, 22(5): 1161-1174.

Advances in Structural

[6] 78K, 4758, TREMSE. HEEHRONEI AT RE I AR RN DR MERB ISR (J/0L). EERAHZE : 1-15[2023-02-19].
[T T3S, BT, REALAxSs. SRR EIE B T B R ERE SRR ST S e RIS AT [J/OL). TR )% < 1-13[2023-03-09].
18] TR, F/NIL, Z5h4. AT R ALY AR R SRS (J/0L). TAEA12 1 1-10[2023-03-09].

058 | ENGINEERING RESEARCH AND APPLICATION



