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Tab.l1 Number of FE models and link length

BRI 42 K1 K2 K3 K4 K5 K6
FEABZR B K B /mm 600 800 1 000 1200 1400 1 600
RS BAHA: 2013-11-08 EuFsHM: 2014-04-08

ESUIH: HRARBFEEERITIA (51178382)
TEEE: &0 (1987-), 5, WLpscdk, BREMERMAHIKRTUZIEARIIZ. E-mail: lianming0821@163.com
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Fig.4 Experimental specimen and FE model
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Tab.2 Parameters of experimental steel materials

BB B /mm JiE AR 58 B /MPa 1 BR 3 B /MPa SPERL/10°MPa JE AR S pe
6 303.25 449.5 1.976 8 1534
7 303.25 4355 2.0453 1483
8 302.5 445.5 1.903 9 1593
10 239.4 371.7 1.977 4 1209

3 et T A RBOLTH RS R AUR Y LR . A FROTEIEIE IR 7K -P-i k 264 kKN I\ B DI i,
X HIABHE — 2. WA ARG AEI B R TR, X hTIRBR RS 24, M NG ,
HEZRAEE LR B T BRSNS i, ARE) TR, WiATBRICHER 17 S AR AR R BOR SR RS2
PEAMHTREEE, NILFEREIRBEA & W B P SN RBAREIR, R TRESR T 1 Ah 2R, R kA IR T HERUAE 58
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Tab.3 Comparison of analysis results with test ones

TR Ty 17 A,/mm P/kN Ay /mm P/KN
Ef 5.19 250 15.6 329
LY s
£ 5.29 248 16 327
_ E 5.11 263.8 15.32 382.8
AR
il 5.14 262.7 15.38 387.7

o] th e AR B A R S 1 ELF, A PRICHEILA B R th e = T IR GR i 2, X0 AT FROT AR Y s B AE
HARE B IR JUAT i b S AR AR T B S0 . ARSI S 51.8 kKN/mm, 5iAafH 48.17 kN/mm $%
. BB, AROTH SRR A R AR
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Fig.5 Comparison of FE analysis curves with those of the experimental ones
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Fig.6 Load-displacement curves in cyclic loading
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Tab.4 Ultimate bearing capacity

pi-mill K1 K2 K3 K4 K5 Ké
AR PR AR %7 /KN 5721 5683 5511 5164 4838 4500
2.3 BEERK

5 BB R ARAE B IRE AR R ARAE T, S5HIRE N BRI REO SRR Atk . B mT LRI



220 WOk # O R Bk ¥l (ARRER) 5 46 &
—RALR FHE n ROGERRIEME AT 3 5% ARS8 UM PR 3 2 bk, HAH A K08 :

P
5= (1)

max

Kr: Py 5§ ROMBALRBITHE j IABEIRRT DL AR T 8, Pimax A5 1 SR ALAS e 8 B R UL A 2
5 BB AL M A M 32 ) PERE, SR BRALER, WS M EARR RO er A R B L, AR SR AT 2
[VAEEER

FRA R (1) PRS2 MR e 8 BB At 2B 7 B . P L R 2 1 458 BRI A B
B, Bx K6 18 64, I 7] i 858 R R BUNT 0.90 Z4b, KI1~K6 [ fif 3 38 FEARAL R BORELAE 0.97~1.00
Z I, BT R SR N A K T O SCEERERAEAR A R AT 8 T oA RAFRY AR SRR AE ) , (HFERE
RBRKERREARK, KS K6 7 64, I #8 BT HIXS W2 A5 SR . Db, FERBIRBIC BN R Al &
K Ao 32 FERESR R 8 1 40588 BB RE AN R, (HABREIRBEA I K.

T I g

A

o 5'5 0.990

W& 0.990 | W& el

e ) 0.990

EJ 5} 0.985 X

iy 0985 P e

o o5 0980 = 0.985

£ 0.980 = =

7 i® 0.975 g

X 0975 IS X 0980
= i 0.970 i

0.9

70 L L L L L L L J 0.965 L L L L L 0.975 L L L L L L L !
200 -150 -100 -50 0 50 100 150 200 200 _100 0 100 200 200 -150 <100 -0 0 50 100 150 200

FETGRE /mm FETRAIES /mm TS /mm
(a) K1 (b) K2 (c) K3
1.000 |- l I I I I 1.000 | : I I ; I 1.00 HEE | i B
0.995 - f I }
<0995 1 - I T 0981 f
& 0990 =
W& 0.990 | W& W& 096
x a9 0985 ¢ k)
fméj 0.985 - ﬁ 0.980 ﬁ 0.94
i B oot B
£ 090 = £ 092F
iE i 0970 F &
3% 0.975 N = 0.90
= T 0965 i
0.970, > L L L L L . 0.960 L L L L L L L L L ) 0.88 L L L L L L L )
-200  -150  -100  -50 0 50 100 150 2 250 200 -150 -100 -50 O 50 100 150 200 250 =200 -150  -100  -50 0 50 100 150 200
LTS /mm HE TGS fmm FETH S /mm
(d) K4 (e) K5 (H K6

B7 fEGRERAHZ

Fig.7 Curves of strength degradation of the specimens
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Fig.8 Skeleton curves Fig.9 Stiffness degradation curves
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Fig.10 General yield moment method
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Tab.5 Displacement, drifts, ductility factors at each loading stage

] i A A FIRAF A u
4,/mm 4/H 4,/mm A/H
K1 37 1/97 180 1/20 4.86
K2 41 1/88 180 1/20 4.39
K3 35 1/103 180 1/20 5.14
K4 32 1/113 180 1/20 5.63
K5 31 1/116 180 1/20 5.81
K6 27 1/133 180 1/20 6.67

H: H AR E.
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LA RTRY 250K e BELJE 2R 0 25 R R B 1 0 R B R B 3, 5 F A
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Tab.6 Energy dissipated coefficients

fLF/mm K1 K2 K3 K4 K5 K6
14, 0.290 0 0.297 4 0272 1 0.1732 0.184 3 0.2540
24, 0.403 4 04171 0.3927 0.3802 0.333 5 0.350 1
34, 0.4659 0.450 7 0.4352 0.426 1 0.4170 0.397 8
44, 0.456 7 0.446 8 0.457 5 0.456 3 0.449 5 0.462 8
54, 0.460 0 0.464 5 0.453 1 0.483 5 0.478 7 0.4857
64, 0.460 6 0.483 8 0.5129

SR BFERBINIE 12 PR . BRMIE K3 4b, K1~K6 FrFEhlm Kk
LRI, DIUTREABRBEI, AMFEEUNAR RIS, (5t
BEBBER B — KT, FEM AR BRI /D . P N RE AR B T T 7
FEARIR B B — RN, SMFEUNRE RIS .

3 &itiEIN

BLEDL EAANATDAE L, FEARRBKE AR, SMmPRaa R .
KX .37 FH T AEAMT 6 A8 AR AU B FU AR A AR . A E12 HHEE
M B, B R 2 A 2 K TR o S HEHE L1 45 0 5 U AR A Fig.12 Energy dissipation
YRBEK RE AN B AR W A AR S AR BN, BT T IR R, i R
ERSGHE, SORERLE RBURWI K, FERIAR R RN . B KS 5 K1 ML, MRBREET)
BAAFHET 15.4%, (BRI TR ErHREG SR80 R BRI FERAR S B E T 10.4%.
19.5% 5.2%F1 35.7%, SBARIXXT L HISRTIARAE P A AR R4 A ARG . PRI e A B P R R R B K B X 7
SRANZH A K RO S BERESR SR MR I 7040 R HE AT AN R L. AL 6 A BTHIJE IR AL S s A A K B
037 BERESRAT R TERAR b, B K4 i KS PEARIRIE. 3R 7 W4, FEABRELKIELE (1.18~1.37) MV, 3l
I, BRI R R4 K R0 AR ARy SRS M. THEAIRERRAR S, TR
PRI B AR .

FEBLI BE 10
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Tab.7 Seismic performance indicators

pom P ARy AR e 2y mpommBUBRS FERAER
/kN / kN-mm
K1 0.59 5721 120.52 4.86 0.460 0 7 685 447
K2 0.78 5 683 109.48 4.39 0.464 5 8451 386
K3 0.98 5511 131.16 5.14 04531 7083 727
K4 1.18 5164 132.43 5.63 0.460 6 8 567 367
K5 1.37 4 838 133.08 5.81 0.483 8 10 425 673
K6 1.57 4 500 139.40 6.67 0.5129 7 382 687

e p=el(My/V,), Mp=W,fy, V,;=0.58fhtw; e FIFEREIRBCRIE, M, V, 53510 FERRLR B iy MM SR 80 A BT BT AR 3T 5 ho FO 14
53 A N S AR 5 7, SRR R B B M T AR A

4 Z5ip

ASGE IR 6 ANFEREHE B K BEAS [7] BT 1) Jat AR 252 1 588 B 2 15 K 20 ko 32 HENESRAT BR T ASE 2 s o i 4
KBRS, RTS8
(1) R A K B0 SRS ) BE A FERE SR BLAY M K 5238 T R
(2) FEREIRBUK A RN & K B O SR HER R A 2 BB AR FER A R, (HAEREIR BN AR
puy N
(3) FEABIRBOMIK, RERMALE K BU.Co S EENERE IR GT 8T ROHTIINI BERE, HUmi i 2R Ak s 2
AR
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(4) FERERRBEMUE, RIS K AR O SCHENESE AT 3T MRER S Mk, RN B ARMS,
FERBIRBOMK, SSMIRGREN: RO, HEMHLT.

(5) RIS K B O SCERER B SFEROM: T BB 22 B0 FERE R BERU I K BRI RE S, SirFERLA S
REE2 0] 51526 44 e 6 0 -

(6) LEHERURE N BREE WIBE. SEMERFEREAES), WITBYUIEARZL RN AL & K B0 O SCHRAESR
i, FERBMRBCKIERIIMEAE (1.18~1.37) My/V, B, MG K RO S AR PR AR MY 5000 4%
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Study on the performance of link beam of high strength steel
K-type eccentrically braced frame

LIAN Ming', SU Mingzhou'*, GUO Yan'

(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. State Key Laboratory of Architecture Science and Technology in West China (XAUAT), Xi'an 710055, China)

Abstract: Finite element models of high strength steel K-eccentrically braced frame (EBF) with different link in length is established,
and nonlinear numerical analysis of their hysteretic performance is made. The influence between different link in length and bearing
capacity, strength degradation, stiffness degradation, ductility and energy dissipation capacity of high strength steel K-EBF is also
studied. Results show that: the seismic performance of high strength steel K-EBF differed much with link in different length. Finally,
some design recommendations are given to combine with the capacity, strength, stiffness, ductility and energy dissipation capacity of
the high strength steel K-EBF to provide reference for engineering design.

Key words: high-strength steel; eccentrically brace; link; finite element (FE); hysteretic behavior
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