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1997 4F: Pulis University [it] Garlock #2HH T H &
PIAWHESRZE AL, 55 3% 30 AW AE 28 A0 b, HAE = v
WIEHAME, HEFERABILEN, FEEA
RAFMFERERE 1, TARGE M EEA R Ip o, fets
SEEL A5 MR R R S W S B, KGR B RE AR A
A g AR e 4, KRR RE W8 e 1Yy
PEREAL BT B Z 5 # 2 WF 9 0 B 4 9 4
AEAY B 52 A AAE 28 B2 A 1Y il BV R 2% Ricles 45
(2001, 2002) i1 Garlock 5§ (2003, 2005) 2,
UTAER 7 52 A0 AW HE 28 45 48 72 i 1k B N A K
B EAMIFSE AR P TR R AR RE A
B AZ AR mtE s A5 (Wolski e al,
2009) . A BRI B LIS B AR 1 HE T (Kim,
Christopoulos, 2008 ) FI [ 5 {o ~- T HE 42 4t 7% 14 R
9356 KA BRITIMT (Lin et al, 2013), X TR H
PREATURIAY S A0 TR AT R R 25 4 0 AR M R
HIBETE R D F X B 5267 45 48 14 F B9 W 58 1E Ab
TR P B B (K Z bk AF, 20135 5K #E 4F,
2014a) , VA /DETI S (Zhang et al, 2016) FIHE
s AR FR T 0 R, IR A X A AN

* IgFS HE7: 2015 -02 -07.
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HESURAR L I PUR M BES Bt AT 0 . D€ A
RIS SRR S 3 PN SR -y S 3 1Y TA
TN W00 ik TN, ) {0 E 4 B JE i Y BE 45 )
{Ho ARSCEEE X A &2 A7 I QLT 2 800 #r,
BB AN SR A B TN ) A A EE 42 BHLJE 4% B JRE
BEIHABUER/ A A SO I HEZR DT R M RE B R2 TR

1 S5 i Al

1.1 S8R

BB T ST SN 6 J2 AIHESR 25 F I A
PUEFIL R (ESURX) , FH RS 40.5 m x
40.5 m, #7105 B, BSEEON 8.1 m, AR
FR21.9m, HEEE3.9m, 2~6 EEEHN
3.6 m, ZRGHIEHEFUENOE K&, JH
DAY i 17 2880 S5 T B A S A T A 2, B A I
N6 kKN/m® (ALFEMERRSE M EEAE N ), I o 2R R
2 kN/m*, ZEFGF I E AN 1a iR, K ab 44
AFRITE AT ABAQUS HE Sy [ & AL ANAESE (Self -
Centering Steel Frame, fijFR SCF HEZR) HX{RAEAL,
W 1b FioR,

&l la "PREZERY g SCF HESE, 5 i Her=Uh
AL AL, 8 2a o, HAR R SR

EE&WR: FEZEARPAREGHE EIH (51278027) AT 28 [ AR A A4 ZE 6l BHLE 0 S5C S H R B Q18T

BA (PMX2013_ 014210_ 000166) HE4%EH).
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eSS, #om L& 1, SCF HEZR i [ &2
PERAE N RO FEA K AL FRHE SN, . ML BN
BIZELk . FEREREE, FEREH B AL T AR N Y
STUINAIFERE I o MR ke (SR HERE S5, 2014b) ¢
SRR AE K B — 5 B BE I, SR A4 42 fih irg 5K T
(F2b), FEREME B EEHEARRE, Mk G sl b 1
(a)

FARESR R R 45 R R R, HURIER S,
BAMESRAE TR AR R ol UL A sh E Ar, WK 454
JFAT I DIRE . SCF HERL [ 52 A7 AL S LY )
W, ZHEPGIE AR, AT AR B 8 ARAFRIE
F1285 mm® | FUPIGR YN 1 860 MPa [ LA b

o AN ALK

R Pk FaAmER (a) REZLARAKE (b)

Plan schematic of the six — layers office building with self — centering steel

frame structure (a) and its 3D FEA model (b)

1@
—®
®
g
©
®
__W A0 | swe—1 @100 ®
@ é : 40500 @
H1 6Ffal4miE
Fig. 1
(a) Hlf
TS SN B2k

=
[ OX®)
ilelle E==-a ]
PEEEFE AR IR
L3R

(b

TN SN

5 AR
=

B2 ARERAENEME (a) AF2 (b)) TFH

Fig. 2 Sketch map of structure (a) and gap opening (b) of self-centering beam — column joint

®1 SCFAEZRFHEER

Tab.1 Cross —sectional dimensions of beam — column of SCF frame

o N stH/mm i JSF/mm

AENME 600 x600 x 16 x26  HE4E 400 x400 x 12 x 20
A& A3

1.2 ZEHERTEREL
12,1 BAITIETI A BRI R RS K1) 3
K F ABAQUS ##t 57 =45 FROCHIA 34 B

600 x300 x 16 x22 £ 450 x300 x 11 x 18

JLRHRES BT VI (kAR SE AT (Timoshenko)
ZERLO0 B2, FRALME, AR R H R AR AR
(2009) Ky S4R FEHTT, A T AU ABIRL Ay
REERTH IR, TRAE 0 A 5 AR A I A b1
PIEN 1 m £ifis
12,2 MPREAH 5 38 Lo far 2 i) 2 S

BB S 0 70 308 o S R AR K RE
SC, SRR o3 RO DAL F— i 7 i 20 AU
TS SRLEL BPERT B E =2 x 10° MPa, JAMA L u
=0.3 ([&13). Ry Q3458 Wi, K% EM
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ARSI, 2R PRI 2 Bt Bl A HE DU R A i
SEG N €30, FEPREMRIE IR, SRR 3.0 x
10" MPa, @ Jyff a8 A FE AR U 1) 11 5 s o (L 25

500 ¢ (a)

0 0.005 0.01 0.015 0.02 0.025

A

Al AR A A E 2 M, B4 “1.0 x fHZR +0.5 x
WE (FE) 7 TR, A A A R R
L% &

2000 ¢ (b)

1600 f

71 / MPa

1= 800 f

400

0 N N N s s
0 0.002 0.004 0.006  0.008 0.01.

I AE

B3 pteh—R i
(a) Q345 4A#t; (b) R HMELE

Fig. 3

Material stress — strain curve

(a) Q345 steel; (b) pre-siressed steel strand

1.2.3 hEX

TEREAR B A2 25 A A0 LT, e i SCAR R
A B TC R A DL 8 2k 1) LAT £ 3 [l il 2k A BE
JEAREEREAYH [l fh 2k, BEm S BN AL A = AR
I 207 A0 HE R GR A T 5 0 25 RE — [el h 2
XUBEMRIE , - Fh TR g 8 40 £ B4 s [ it 28 R 2 45 L
JeAs i fir (] i 28 P 58 23 & i i (Wolski et al,
2009) , Al 4 Fras o T IO ) e O AU AE 2R 0
HEA AL, JPAJEA TR R B Ry SR T, 1R
UE RRERE A SR AL, gz 1 sk, BIFE—
WG SR G Z B R IR o %, BN A
LRRIRILR TN BRI, i 1 AR M BT
JRASHE, dRZinaE) 2 AAnT, BRSO B R i
RHEESE Ty, BIVRRAL A RORE BT o M2 R M,

M‘éﬁﬁ?@%%%ﬁ M s EI] Md =0. 5M1(;()o ;H\:':F' MIG()
PR R ST DB, Moo BUH 55T M, 5 M,
ZH, AW, WSRO W RAE TR, A
TFOORFEAAS, B 52 G, By ek
THIEAIRES . Garlock (2002) HRAGIAE S5,
P — I RSF A, B M, =0.6M g, BRLRTY
FUY A AR

1F ABAQUS HY Interaction £t 617 Connector
SREE, HEIEFPECRITEA (Basic) E4kdy, Hrh
3l A EEAHCR ] join BT, BRI 25 3 S F
SAME, ARvrish. #ah A hEE XN rota-
tion 998, SRR G J7 10 A9 3h A i B E
SURLRINE , AR AN T I (G B, SETEE TR
FEF- T e sh b e sh iy A b B 60 & Pk oy, — &R

(a)

(®)

©

M,

]

M M, e 'A
2 } My
M
Ma / j;: ﬁ

i
Tm
m
2 = -3 20

B4 BAAATETHE—HAME
(a) AR A% EL; (b) BEMRE; (c) BT A
Fig. 4 M -0, curve of self-centering joint
(a) pre-stressed steel strand; (b) friction damper; (c) self-centering joint
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FHARE AT g B 2 e 4 HE R MR, FF- 4 A
SR, XIENESF NS, AL R, AR
WA, H e fa D/ INEI R 3 5l AT Sa i 4% a5
OB BN TT o 55— &R 73 FH R AR 4D EE 52 B i S 1t
OMIEE , A A3k ] He g RIS 482 28 5 {7 2 Sfe FR 4
T M, BT, W25 58 ] beam 258, [FIATZY)
W6 ANHMEE, B AL hinge T dS, HA
YRR mEE, HAMS A H b EWATRAR, KX
DALY B A A BT Y A A A i (et £k
HEegsmmny 3 A sl i fh 2 (kRS
2015) AHXFLE, 2B AW RS A A A 5 g (E
W& a1 AR S B T R T AT
1.2.4 SRS S a8 in

ZERRAIAE TR IR A BB 4, R edR 6 S H

HIRE, MR g 4% BB g B4 0] o (A 4 g it
L2k

2 HRZSHHE

2.1 TEBH

AT R BAAEZR B R B, R 8 AR
SRIEESESE 1 860 MPa (3 BE FUW T 4L4k, 49 ki
(0 fn TN ) U £ 24 0. 17, 0.27,, 0.3T,,
0.457, F10.557,, i T, Sy ALl FRYTH 38 5
PRAE(E (1 860 Mpa) o JEEFERRHLIE A 1244 I 7 31 4
6 > M16 (M20 = M24) 9 10. 9 % 5i JiE 41 57 7Y
FEFRIERE, = HEMIBII S AT E, SR LA TR A JEE 4%
A, BB BN S G TENR 2,

R2 HWASTHEESE

Tab.2 Model parameters for the impact analysis

WS SCF -1 SCF -2 SCF -3 SCF -4 SCF -5 SCF -6 SCF -7 SCF-8  SCF-9
TSR 0.1T, 0.2T, 0.37, 0.45T, 0.55T, 0.45T, 0.45T, 0.2T, 0.27,
KELJE 2 6M16 6M16 6M16 6M16 6M16 6M20 6M24 6M20 6M24

M/ Mg, 0.34 0.67 1.01 1.52 1.85 1.29 1.08 0.57 0.48

HT BB RN A A B 450 2.2 RESHFthE R HEE
2.2.1 BT

PURPEREMRZ M, TERHJE #8182 25k 6M16 I, 43
BXFHEHESR SCF -1 ~5 FLAMHESR B HZ W R, [7)
FETE WA TN, T (B4R 0. 45T, F1 0. 2T, B,
WA SCF -4, 6. 7 fMISCF -2, 8, 9
YIHEZL R b FR R R, 5 4% R 45 BH JE 7% Y R 5 D0 (A
Xt S R BT BB A R

(a) (b)

T ABAQUS wix &t sh ot 2, dbfrad
oM. FRAEAE K fft 75 3% ] Lanczos J7 ik, 115
SCF -1 ~7 §if 18 B iR A A, HA5 B P AL 25 7
FE—2, AR A £k A G N R EE 82 BE e
AR I AR AR 25 1 AT PR Y, SCF - 4
A6 R E IR 5 fros, HitEa 2145 A IR)E
HAZE R 3 Fin .

(¢)

C T T T 1T\ [T T T
T 1 1 T T
(d) (e) ()
—_
N R \ / ya > S SR GNP SIP e §
1T T 1 7 1 1 |
[ YA Yy Y ¥ Y ¥ ¥
5 SCF-4ELW~HHAEH

(a) F—F; (b) &=MH; () =B (d) Fwlh; (e) FEH; (f) FAH

Fig. 5 The first six mode vibration of SCF —4 frame
(a) the first mode; (b) the second mode; (c) the third mode; (d) the fourth mode;
(e) the fifth mode; (f) the sixth mode
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F®3 SCF -4 1ERBIAMBIREAY (s)

Tab. 3 The first six natural vibration periods of SCF -4 frame

LE-F3 2 BFsh 3 Briilss 4 BFsh s BirEsh 6 Briilss

2.035 0.589 0.374

2.2.2 HiFEEhRY IR

MR TR EE 55 (2015) X% [ 52 o7 AIHE B 4% fk
SERPURE RSN FI I R HT R A L, BEER 3 A5FE N
REEANF MR Zh AR S 8o, o i BTt
B R, MR S EE WL 4. SR SeismoSig-
nal FXA46 3 251 5% 20 32 07 1) ) s A 00 2 4 ok R

1. 964 1.225 0. 603

A et BN B R N, 3 3 R H AL AIHESR Y
AIRBEMIZI R 2 s, BMOTR 3 FHR RN A
PRIAHA 2 s b A5 ) 22 50055 I 1 A 7 &) B B50(E
ZWET L, Vs 3T ie 5 s s W 22 5
=l N HZ N ANHEZL TR TERE M S50 M, 3 &b
o B ISR AR RN R s 7 3 UL IR 6 B B s
K FH b RE B B AR B0 B AUl Ko &, IR R 8
KK (B 400 gal) , FEBLAI 5[] Z [,
WEAELA 400 gal, W IAIN X [n], HRAEHE 1: 0. 85 4
W 340 gal (GB 50011—2010) . 3 4 HuiZ it & m
RBZE M REV/NAIUT R EQL, EQ2, EQ3,

&4 ERERSWE 3 FMEHEIE

Tab. 4  Around motion basic data of 3 earthquakes for time — history analysis

23 301 SRR 7]/ 4F HIFR A PR WES FALES /6
EQ1 7.6 1999 Chi - Chi, Taiwan CHY101 19. 72%
EQ2 7 1940 Imperial Valley EL - Centro Array#9 -6.04%
EQ3 7.4 1952 Kern County Taft Lincoln School -27.25%
Lo ()
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1] / s JiA /s
H6 EQI (a), EQ2 (b), EQ3 (c¢) Répd Ko A2R B! & A 3 F3b E ik R 1% (d)

Fig. 6 Time histories of bi-directional ground motion records of EQ1 (a), EQ2 (b),

EQ3 (c) and the corresponding acceleration response spectrums (d)
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Fig. 7 Time-histories of base — shear forces of self-centering steel frame under EQ1

(a) SCF -1 ~5 principal direction; (b) SCF -1 ~5 secondary direction
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Tab.5 Maximum base —shear forces of five frames under the three earthquake ground motions

FHrm (Z 1) WrtE (X )
R T 0

EQI EQ2 EQ3 EQI EQ2 EQ3
SCFI 10 200 6 390 51716 8 635 7 005 7362
SCF2 11 504 6 189 7708 10 657 7 620 6 796
SCF3 11 823 7 832 8475 11 804 8 908 6 896
SCF4 10 979 8 340 10 131 13 067 10 198 8 868
SCFS 11 865 8 404 10 167 13 679 10 586 9 672

HIZ S e T W . 78 EQL 77 1) #5231
AT, SCF -4 HESLH KL 5 %% SCF -3 £ fr %
fi%, 78 EQ2 FEJ7 [ A1 EQ3 W J7 [ i s sh AR H T,
SCF - 1 HEZRAYILJE DT Sy s T SCF -2, HApRHRE

SERT, BEH T R AL TN I {E M 0. 1T,

8%

6 (a
51 B
—Z-0.1Tu
4 r -=-7-0.2Tu
_5 —<Z-0.3Tu
w3 2-0.45Tu
—-Z-0.55Tu
2 L
1 L
o 1 1 1 J
0% 2% 4% 6%
JR I R Ff/rad

6 (b
5 F E
-+X-0.1Tu
4 | |=X-02Tu
—-=X-0.3Tu
3 | |=x045Tu
—=X-0.55Tu
2 F
1 F+
0 1 1 1 J
0% 2% 4% 6% 8%
JZ A S /rad

B8 EQI AT H EALMMIELR E LA A
(a) SCF—1~5 £ #); (b) SCF-1~5 %% @&

Fig. 8 Maximum story drift angle of self-centering steel frame under EQ1

(a) SCF —1 ~5 principal direction; (b) SCF -1 ~5 secondary direction
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3.3 REBf

K8 4y SCF -1 ~5 A4~ AR HIHELE 8 i 551
HRE EQL fEH T EWR WA TJ5 1145 )2 e K2 (R F8
fmgE, NETITLIE S, EQUIERTS AKX
PEAESRAE B2 B 2 R M AR — 3, B
BN RN S E W, B ENAERPZE
) 8 AR E B = J2 A TN

6 PEMRT L. 783 SHZSERT, B
B L LA W N S {E 0. 1T, ¥4 fn %] 0. 557,
SCF -1 ~5 FAHESL ) B K2 (I A% A DR 5422 10 1
AP, e 32 77 1) 2 R RS A D8/ 1 e B B
8, WOy 2 B A RS f /N IR AN B 2. 5% b
JFik, YEINA) 1h TN 7 {H R DA i A ARHE 2R (0 BT
DRI, A5 2 A A% s

F6 3EMEHEAT S MERFKEEMLERA (rad)
Tab.6 Maximum story drift angle of five frames under the three earthquake ground motions (unit; rad)

EIi (2 ) YT (X 1)
AT
EQ1 EQ2 EQ3 EQ1 EQ2 EQ3

SCF1 6. 80% 2.19% 2.46% 5.66% 3.30% 1. 54%
SCF2 7.48% 2.20% 2.35% 5.57% 3.28% 1.38%
SCF3 7.36% 2.26% 1.75% 5.47% 3.07% 1.30%
SCF4 6.46% 2.00% 1.85% 5.21% 2.55% 1.35%
SCF5 6.05% 2.40% 1.77% 5.02% 2.33% 1.35%

3.4 REEEMBERA

K19 K SCF -1 ~5 HAN AN HIHESE 8 [ 5518
i EQ1 /EF T R AN J7 1m] 45 2 e KGR 4 )2 1)
PRS2k A

H & 9 AN 7 gl vl UL . 7E RS I R BN R 1Y
EQUAEFIT, BE&E 19 s iR a0 JI{E N 0. 17, 3
JNE] 0.55T,, SCF -1 ~5 FANHESE 3 ¥k 7 [ 11 5%
KERARZ AL A A B/ s 7690 46 T8 I3 18
HO AT, IF, My <0.6M,, H 2 AHIHESL A B2
LWIR TN JIEE /N, FECEQL AEFTF MK Iy )
HIERARZ MR ff B KR 0. 5182% rad, K& 9146
TSI B I, A A I AT
B, EAREE A R A R AL RS F /N ARSI R
BN EQ2 A EQ3 /R, I A= AE B/,
(@)

b

5 ~2-0.1Tu
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HI3% 8 s nl UL . Bl 00 4 TS 0 e f) 4
K, FEIRIBPEXAT P EQUAEHTR SCF -1 ~3
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AR TN SIELAN 0. 3T, 42N 0. 557, , ReumGE Rt
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R BBrE R 0, B IE, 25 LRk, MRS
0 8 T 7 (L ) B v o A0 R 4% i 45 2 9B
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Fig. 9 Residual story drift angle of self-centering steel frame under EQ1
(a) SCF -1 ~5 principal direction; (b) SCF -1 ~5 secondary direction
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x7T 3IFMBHERTS MERFEAKREECBRA (% rad)

Tab.7 Maximum residual story drift angle of five frames under the three earthquake ground motions

EIim (Z )

YIilE (X Ja)

R T4
EQ1 EQ2 EQ3 EQ1 EQ2 EQ3
SCF1 0.316 9 0.019 1 0.001 1 0.518 2 0.027 4 0.001 7
SCF2 0.372 4 0.004 9 0.002 7 0. 306 4 0.009 7 0.003 2
SCF3 0.213 0 0.044 4 0.002 2 0.358 7 0.047 9 0.002 1
SCF4 0.1558 0.058 2 0.0355 0.198 3 0.063 0 0.002 0
SCF5 0.120 5 0.041 1 0.024 7 0.189 5 0. 050 4 0.016 7
=8 BRENEUTELLE
Tab. 8  Comparison of maximum PEEQ value of self-centering steel frame
EQ1 EQ2 EQ3
Hh A T
HEJK 2 iy FEIR ity FEIR 2 i
SCF1 4.62x107%2  2.60x1073 9.88 x10~* — 2.02x10 -4 —
SCF2 5.37x107*  2.58x10 73 4.51x10 73 — 2.33x107* —
SCF3 6.31x107*  2.57x107? 6.25 x107? — 2.97 x10* —
SCI4 7.39x107%  3.17x1073 1.23 x10 2 — 9.25x107* —
SCF5 8.41x107%  4.38x107? 1.50 x 10 2 — 1.55x10 73 —

# s —FONIZIAI IR, AR AE N

4 FEfEh
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4.1 ERHEAH

10 24 SCF -4, 6, 7 = HE I HELAE 8
JE A R BQ1 MEF T F2 R 4N J7 ) BE I BY T B
R, mE s, IR TN I E— & nf, B

N T L E AR B (X A A TRt R EEER e AR IR A EAR O RGO, B EE 5 (A 1
REAYEEN, 730 X%) FEHESR SCF 4, 6, 7 FISCF -2, K, HuRRAE T PIAS Jr ) 560 5 g i A2 ity 45 4
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Fig. 10 Time-histories of base — shear forces of self-centering steel frame under EQ1

(a) SCF -4, 6, 7 principal direction; (b) SCF -4, 6, 7 secondary direction
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®9 3 FHMBEIERTHAERZAERI AN (KN)

Tab.9 Comparison of maximum base — shear forces of two groups frames under the three earthquake ground motions

I (Z )

WIilE (X 1)

M= T4

EQI EQ2 EQ3 EQI EQ2 EQ3
SCF4 10 979 8 340 10 131 13 067 10 198 3 868
SCF6 10 634 7210 9213 13 100 9976 8 923
SCF7 10 836 8 389 7 879 13 153 10 948 9 125
SCF2 11 504 6 189 7708 10 657 7 620 6 796
SCF8 10 543 7 668 7518 10 892 73813 6 625
SCF9 9 377 8 042 6 798 11244 8 398 6 926
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(a) SCKF-4,6.7 £7w; (b) SCF-4, 6,7 k7@
Fig. 11 Story drift angle of self — centering steel frame under EQ1
(a) SCF -4, 6. 7 principal direction; (b) SCF -4, 6, 7 secondary direction
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Tab. 10 Maximum story drift of two groups frames under the three earthquake ground motions
FI51 (Z 1)) wIrm (X )

R T

EQI EQ2 EQ3 EQI EQ2 EQ3
SCF4 6.46% 2.00% 1.85% 5.21% 2.55% 1.35%
SCF6 5.89% 2.04% 1.73% 4.82% 2.40% 1.34%
SCF7 5.44% 2.08% 1.60% 4.52% 2.34% 1.34%
SCF2 7.48% 2.20% 2.35% 5.57% 3.28% 1.38%
SCF8 7.11% 2.05% 1. 88% 5.31% 3.08% 1.28%

SCF9 6.57% 1.81% 1.63% 4.98% 2.85% 1.25%
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Fig. 12 Residual story drift of self-centering steel frame under EQ1
(a) SCF -4, 6. 7 principal direction; (b) SCF -4, 6, 7 secondary direction
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Tab. 11 Maximum residual story drift of two groups frames under the three earthquakes (% rad)

FIrm (Z 1) Wiy (X))
HUFE T
EQI EQ2 EQI EQ2 EQ3
SCF4 0.155 8 0.058 2 0.0355 0.198 3 0.063 0 0.002 0
SCF6 0.163 7 0.038 9 0.018 2 0.178 8 0.046 9 0.008 9
SCF7 0.090 6 0.019 5 0.010 2 0.174 5 0.016 8 0.009 4
SCF2 0.372 4 0.004 9 0.002 7 0.306 4 0.009 7 0.003 2
SCF8 0.374 0 0.018 6 0.002 0 0.296 8 0.018 7 0.001 9
SCF9 0.348 0 0.012 8 0.003 1 0.304 8 0.014 4 0. 006 6
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Fig. 13 Comparison of energy dissipation of SCF -4 (a), SCF -6 (b) and SCF -7

¢) frames under EQ1
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Tab. 12 Energy dissipation comparison of two groups frames under the three earthquake ground motions

i 3h HiR T WK/J ESE/J EKE/] EWK/J EP/ (%) EV/ (%) EFD/ (%)
SCF4 30 660 800 3104 230 2779 750 24 689 440 39.90 40. 62 19. 47
SCF6 29 739 200 2 642 620 2 640 120 24 390 510 35. 88 37.75 26.37
SCF7 28 689 400 2 383 920 2 183 590 24 074 290 32. 14 35.16 32.71
ol SCF2 26 243 100 2 680 310 1 020 480 22 482 330 38.55 37.15 24.30
SCF8 26 616 200 2 243 760 1123 650 23 205 180 34.23 33.29 32.48
SCF9 26 968 200 1 778 240 1218 500 23 942 310 30. 14 29.91 39.95
SCF4 9 141 480 802 812 584 185 7 736 072 6.90 62.29 30. 80
SCF6 9 074 920 678 493 497 960 7 879 344 5.33 59. 07 35. 60
SCF7 9 171 670 680 012 426 037 8 052 076 3.59 57.36 39.05
e SCF2 7 731 760 719 303 86 754 6 908 946 1.90 53.00 45.10
SCF8 8 165 860 724 507 123 018 7306 314 1.46 46. 50 52.05
SCF9 8 433 930 647 805 229 085 7 544 991 1.14 43.94 54.91
SCF4 5 345 520 934 141 160 662 4238718 0.88 75.35 23.77
SCF6 5 475 960 980 214 124 134 4359 228 0.43 72.33 27.23
SCF7 5653 810 1015 770 105 292 4 521 860 0.28 72. 40 27.32
o SCF2 5775 130 693 140 382 121 4 688 298 0.05 57.06 42.89
SCF8 5 484 830 794 447 163 451 4513 702 0. 04 53.39 46.57
SCF9 5 472 580 838 692 128 724 4 496 092 0.03 53.44 46.53
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Tab. 13 Comparison of Maximum PEEQ value of two groups frames under three earthquake ground motions

EQI EQ2 EQ3
MR T
HEIR Gy KL it KL it
SCF4 7.39x107%  3.17x1073 1.23 x10 72 — 9.25x107* —
SCF6 6.93x1072  2.41x1073 1.01 x10 2 — 7.70 x10 ~* —
SCF7 6.31x1072  2.55x1073 7.46 x1073 — 6.64 x10~* —
SCF2 5.37x107%  2.58x10 73 4.51x1073 — 2.33x107* —
SCI8 5.14 x10 72 1.95x10 3 2.94 %1073 — 2.27 x107* —
SCF9 4.91x1072 1.19x1073 2.85x1073 — 2.21 x107* —
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Analysis of the Seismic Performance Influence Factor of Self-centering Steel
Frame under the Rare Earthquake

ZHANG Yanxia'?, CHEN Yuanyuan', WANG Zongyang', FEI Chenchao'
(1. School of Civil and Transportation Engineering, University of Civil Engineering and Architecture, Beijing 100044 , China)
(2. Beijing Higher Institution Engineering Research Center of Structural Engineering and New Materials, University of Civil

Engineering and Architecture, Beijing 100044, China)

Abstract

The initial prestress value of steel strands and the friction value of friction dampers play major roles in the
seismic performance of self-centering moment resisting frame containing web friction damper. These two parame-
ters are analyzed and studied in this paper. Firstly, the integral structure analysis model was established by utili-
zing connecting element method of ABAQUS finite element software. Secondly, the two variable parameters of
different initial prestressed values and friction dampers value were obtained. Finally, the influences of the two
factors on the self-centering steel frame are analyzed.

Key words: self-centering steel frame structure; the initial prestress value; friction value of friction damp-

ers; seismic performance





