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Eccentrically braced steel frames energy-dissipation mechanisms and seismic design recommendation
Shen Xiaoming
( Wuzhong Construction Drawing Inspection Center of Suzhou, Suzhou 215128, China)
Abstract: Eccentrically braced steel frame is a lateral load-resisting system which applys high intensity area and can
provide the high elastic stiffness that meets higher steel building drift requirement. An introduction of forces in links and
energy dissipation mechanisms of eccentrically braced steel frames was provided. In that eccentrically braced steel frames
will collapse after the link beams go into plastic deformation under earthquake load. A new analytical model which
includes shell element apply to link beams with large deformation and plastic deformation and beams element apply to other

parts of structure was presented for analyzing eccentrically braced steel frames energy-dissipation behavior and collapse

mechanism. The seismic design recommendations of eccentrically brace were presented.

Keywords: eccentrically braced steel frame; energy-dissipation links; shell element; beam element

0 35§

Ao S BEAAE R 1) L T B4R SR 1 ) T 45 4
B, i T I E A AL R PR RE, O S 4% 32 20
T 8 BE XL EHiR B & Wai b . Rl
SR N T AT BT, i S m R &
PO SRS BA I R M FERETEBR , IFIF IR B T
Uit 7 SCHENESE X S RHT 5 B2k AT
DI BB R M A RE R B, IO S M 1k
FREA L SCE MR AL, BB 5 SR AL Y 5 B R NI
JE, W FE RS B SR 1 )2 ) 451 B S MRS, £ 2% 8 b RR A
R, —J7 T o AR e 2 B i Al B AR TR AT AR R
T — 7 W RERE R B 1) B9 V) J R AE 6 , AT P4 S %
R s8R t7E )G . & PR AR RE B BOK B ATy
SN 3 BB A (0 RE Al 2 B 1E 68 T 9 B /N AR A 1
TORREAE SR R, AR SR AR AE R, G A R R B
(A Sk AE TERERE , (5 D 0 S PE S HI IR R R RE SR 254
TRR—ER I AR AT 18 S P FIAERERE 1o ZE R0 3
PEEEHR R rh, FERE TR BOME 4 HL I Hh (0 DRI 22— HF
T EAVEARTE A S B ] T S EE R il e il S
BRI AR T R AR O SCHERERE
AR 1R o

VIV AN

BEHROLH KRR YR
B LS HEIE
1 FERENLH

1.1 #ERBRAA

el 2 st 25 5 AR i O S 45 A 18 7KF fif
BAE T HERRRR B N 1504 o

Bl 3 e A th T Y T O SRS ALK fif
BAER TN TIo0A 0w B rhaT L, FERE R BURZ AR
BT A A (A AN K AR R RE R BB,
B A5 A8 Y- (r B3R 38 T, G RE SR Bt = 22 D B D11 e A
TIPS . ANFERE R BB IS , FE Al B 3 2L v
25 R B B

FEZ A DEDel], AL, — 2Rk 04540 LAl , Email : 761730785 @

qq. com,



476 #® R

4 oM

2015 4F

B

P v M

B3 YIRS 5 A

Vo= M, + M,
K4 FeRERBHIE T8

KEEL 2 T G RE SR B NI PR S5 4 v 43 8 Ok,
Bl 4 FR o BB A BB Y AR 18 M-V 1Y
FHSCAE, YFERE R B R A5 21 78 40 & SR, B v i
M, =M, =M, HE 20V, =2M, 0 e =2M /V, X
RIS 1B D) A R R R B 2 i e R R E R R
B AR, M, R FERE R B A SR, V),
HFERE SRR B4 B BT 7. 1K B0 UE W RE B R BL
NSRS N RE 2B Y o SEBR TAR Y, By UIAERE R B
A BE T

e<1.6M/V, (1)

1.2 FEpedsg

ST O S PE LK VR 2R M RE REBEIRHLAG I, 7T LA
O S EEAERE R B B Bh BB 1 o FEX AN it
PR EORAERE R BO WA, B 5 v R T 4lifE 4R
G5 5 im0 S PEEE R IE UL T X A g
THF 0 HARERIEAREL M £ o X F HliE SR 45
RIS PE B R Sh B St il 0 R o 0 S PSS
HIRERERBLINE: 3hRE 1 KT 0, B U R ] 4

y =20 (2)
y = %0 (3)

FERETR BLI e SR ) JU 2 LU B I AE RE AR B
HIREBIRE ST T S50y R, B 5 PR 23 i 2

BRSO BT VI O SCHESS R RS 6
A RFERERBLIOHE BIRE Ty v et JUATIRAR B B Y
MU PRE o K (2) XERLIE S5 (b)), () ,3(3) Xz
5(d)o

K5 FERERIAHLA

2 FLRMEBRITHOWTER

A 3CEFH ANSYS A5 BR TG 43 B B0, %0 32 4%
PREZREE AT M BB 0T o O S PR AE SR A
B R AE I F B R AR B8 B ARG A 9 1 )
TLAESEASTE A TRERE , PRI 1 R 5 o Ay b A 00 0
AU S PEARAE LR 25 4 I AE R D0 R SR AL, R FH 2
JCHIGE BICAR S, A B R, BN GE R b 1 2 B L3
B FZNRHIT(Beam188) , FEREH B B4 SAERER
BOHIE HESRE A RISCER FHFC 5T (Shell181)  #£
HEATA BRI, 23R T — R o f7 458 1 D 12 0k
AEFRRE TR SE LTI , RIE R B0 5 58 ot iE
BeAb 3 L W R B AR W e AT 3R W R A
58 32 BT ) 3% F Beaml88 H T, 5% LT & A
Shell181 BT, BFN BT 25 H B EER R 6 A4S, AT LA
WAL P R B, M SR R Ak
HLANE 6 frn. W3 4K HJG 5 & A JG B K
FF, 28 1 B3 T 4R 1, B 4% 30mm, BpE AR B 2. 06 x
10°N/m? | J&3% 508 0 b1 9 — J7 %, JE 42 b 1530 508 49 A4
—FERR 0.3,

Bl6 Pifhs LR R



45 45 % BT

VEE . L SCEERUHE SRR REDLIG MATL AR BT 477

3 REEEY

HRA A BRI 10 46 R, B o DL B R e
e

(1) B2 BRI 0 3 3 O RE G REPE R BT,
RR AU X B R PR R T R — . R
SEREHAESE B FEAER B B KL SRR, T T B
s S MO I AT B R R 0 SRR
Y IEUR SRR 8 R ST O i M AR ) 2
R FRERE R B IR AR -

(2) HE AR EE K JE 1 BT TS B 5 R e
HEHI Y6 1 S RHRT R 0 SCRERAE 2 L X F S0 538
ARIBERIRE 0 K I Y Tl O BB RE 5, BE A
B AL 1.0 ~ 1.3 {58 M, /V, §iFEl P RE R HERE B
., FEREREBC K I VIR 5454 B R A/
F6, 3 KRR K, FERE R B 1Y KBS M K,
2, HEHIRERE R ELHY K EE S0

(3) E AR BB R~ AR G0 SRS )
I /MR 2 0 B B I 1 T i A AR 1
R BESRC A 2 , 0 A 5 L AR 9 P L
JE A H B AR IR

(4) g BRE A BUAE OB FR A B TR LA BLAF A
S R, 5 R IR 0 e 58 X S B
20540 RE RS B 15 S S A , o 32 A D
S0 5 P AR B 0 4 6 A 50 U S B K
JE K X% et 90 R, 10 B/ —
st e I 5 R, 75 B B9 1.5 A O R A 5
P LTI o2 K 0 A7
s IR R

(5) Bl R 5 LU AR B I 0 T B AREA i oo S £ 5K
HEZR, R85 LUAE 0.6 ~ 0. 8 JEIEI N LU 3E ; X T K JE
PO S PERIRESE , R85 LU AE 0. 45 ~ 0. 75 i il 9 L8
B X T Y O S ARESR, R85 HE7E 0.3 ~0.7
TN LRI

(6) #5322 18] 1) 3 MY 3 - ok T B ARl L
SCHESRE ZR , 2 H A 5 6 £ B0 He X 45 MY FE RE LU B0
A 3 I S R A] LB N —28, X KB
Y i S PR AIHELR 8 HE MY 3 - I e o 45 4 FE E
FUBCAR , XIS ST FE IR M 2 R — 28, S Y
BN R 2 5 Z AR NI R 0.9 ~ 1.1 £
P B

s £ X #

[ 1] EGOR PPOPOV, MICHAEL D ENGELHARDT. Seismic
eccentrically braced frames [ J]. J. Construct. Steel
Research, 1988, 10.321-354.

[ 2] EGOR PPOPOV. Recent research on eccentrically

braced frames[J]. Eng. Struct., 1983,5:3-9.

[ 3] MURAT DICLELI , ANSHU MENTA. Efficient energy
dissipating steel-braced frame to resist seismic loads
[J]. Journal of Structural Engineering, 2007,133(7).

[ 4] PAUL W RICHARDS, CHIAMING UANG. Effect of
flange width-thickness ratio on eccentrically braced
frames link cyclic rotation capacity [ J]. Journal of
Structural Engineering, 2005,131(10).

[5 ] HIAK, B2A550E, AR D O SCHENME SR BT Tk [T ]
R4 ,2002,32(2) . 13-16.

[ 6] PReA:, R, . )2 AW BB [M]. dE
AU E ST Aid: ,2000.



