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Abstract

The steel-concrete mixed structures with their excellent seismic behavior have a
wide range of applications in many high-rise and super high-rise buildings. As a kind
of mixed structure system with concrete-filled steel tubular frame and RC shear wall,
it have begun to be used in engineering practice. But most researchers focused on the
study of seismic behavior of components in this structure. However, the overall
performance of this mixed structure research is relatively less. This paper mainly
studied the following two aspects of components and overall performance of this
structure. The main achievements can be summarized as follows:

(1) The Open System for Earthquake Engineering Simulation (OpenSees), an
open-source nonlinear analysis platform was used to simulate the performance of
nonlinear beam-column fiber model based on the other researchers’ experiments,
which include the reinforced concrete shear walls framed with concrete-filled steel
tubular (CFST) columns, steel reinforced concrete (SRC) columns<and reinforced
concrete (RC) columns under low cyclic loading. The results. obtained from the
calculation are in good agreement with those from the experiment. The results show
that the fiber modeling method of considering the shear effect could effectively
predict the maximum shear force, pinch effect .and stiffness degradation of the
composite shear walls.

(2) The performance of two-span and double-layer concrete-filled steel tubular
frame-hybrid shear wall structures under the quasi-static and quasi-dynamic loading
conditions based on the other researchers’ experiments was Simulated.This
dissertation Analyze the force-displacement hysteretic curves and the displacement and
acceleration response of the structures under the Kobe waves with peak accelerations
of 0.05g, 0.1g, 0.2g, 0.4g, 0.6g, 0.8g, 1.0g and 1.4g. The calculated results by
OpenSees agreed well with-experimental results.

(3) A finite element software PKPM was used to design two 15 storeys mixed
structures with concrete-filled steel tubular frame and RC shear walls, and CFST
columns with circular and square sections. This dissertation Calculatied storey drifts
and storey drifts angle in seismic precautionary intensity 8, The FEM software
OpenSees was used to the elastic-plastic static analysis, the performance of two
designed mixed structures have been studied under the different lateral loading modes.
This further verified the feasibility of this fiber model in the mixed structures.

Key words: concrete filled steel tubes(CFST); composite shear wall; fiber model;
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A H 1999 FIEAHEE DR, CF 2 H T ACFEH =R THREHE 7R 0of 36 B H A
— R RIRHAIUE F, BRI T B AN TR LA MR L TAREE AR
Z L br TR G IR IE , EHH B A B AR BUEEAIAE B . %A% 7 IEAE T
A TH F - [ 4 1) TR USRI AN B2 (0 003, 78 B A —26 S AR B B idf A7 T 2288
DA K AH SR I 8 T AE
2.2.2 OpenSees & BB M ERL S EZE N

LR YRR ) BT VE R VR A AN ALK S AN B HON A T 404, QiR e L 2 4E AN
A 4RSS . AR THROE HI Bl BB E SRR LT 4E 38 b T- BRI N ) - NARRES, BN T
BUYIARTY DA K AN okt 4 e A B s il il ok Bt B - AR OC RSk T LA TH Y 1 5728 T
e L U B ARLADL AR bl 77 5 X0 ) 25 S 2 TR IR S T

B2 A YRR 208 1 KA BAE S At BT DI RN, 3 X0 T4 B2 Bl ) A3 o B 85 LU AR
IR AR BT DA 52 1, AEURXS T4 BY 85X By 5 LU/ NIRRT BT DN 3N
BH Y, W2 BE BN P e A ORI R 2 . Rk, A SR A Bk J2 U BT VK
BIRER, REHKHHAESRNAGERR R 7, R R R a8 )k &2 1A
i€ SCHIBY )RS AN A AR p) 25 il fl e S S S kR, TR RGET A B . SR
OpenSees HHEML[1] Hysteretic Material H4h A5  SK @ SCEH M BY U R o8, I
BIYIE SRt & 2.1 Fros, B P el DoE SCOREERIEE, FFamid e SR T4 48 2R 50F )
Y5 R R HAR G5 2N . 38T OpenSees H#E AL Section Aggregator Dhfg, KiE LI
RS T AR 2R M BT VBN IR 2 A B A ik, a0l 2.2 s S B .
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2.3 ARTERES
231 EXEE

HUA R R 7 PR B AEUE -

(REARF - e 5

(QWE 5 H A % LR R 2 R AT, ToARXH A% AHEAEATBY /e 2 [ #
PG AT RE, M e R A E B ;

(3)8Y s I BY VAR e e SCHA BY D) 58 3R 7K 4H 5

($e3p,$s3p)
V

mu— $beta*K0 i \7j | 4
- Vy
Strain or deformation >

+ —)
@} @ P, M, V,

] 2.1 Hysteretic Material A ¢ R2nEE K 2.2 -A#0 Section Aggregator 7~ &= &

2.3.2 AR AHARBIRTIEEL
2321 BB MR- X RIER

TERE L, RO VRIEE T R BN AR, H R R R A g A
L LA T = PSR A SRR TRIBE AL, SRR3R0 P O T L 1
87 1 IRi3E K 3% AR SR P i i (2004) WL H 1108 RS 440 SR Vo VB 27 (o) 0125
(e) R RBAL, LN T LSRR F B &SR SR o A% L VR O 0 SRR, s S T -

9010} 10 SSallS

($eln,$sin)

($e2n,$s2n)
($e3n, $s3n)

P A
Ac fck fck o 4

SR, A—4H BT
A% 0GR TR
f,— A R
Foy— VR BE L TR R R M 4
L YRR - 1 B2y - LA X R 24 TR
BiAMM AT AN, WE 23 Ff. o ;
A A P R SRR o A% YRR
(o)~ IoiA5 () e RAE U1 F
ST A T

>4

oo -

2.3 AU iR e N - AR O 2R T 2%

17



HE TR HESE-RC BY 8 R & S5 U= PERE AT 7T

y =2X — X (x<1) (2-2)
1+q(x** -1)
=l (£>1.12) (x>1) 2-3)
oD x (£ <1.12)
Kep: x=2; y=2; o, = [1+ (-0.054&2 + 0.45)(2—‘})0-45] f/;
% o, f!

g, = £, +[1400 + 800(% “DJE? (ue) s

£, =1300+1.25f  (ue);

50.745 2
=5 B =(2.36x107°)0% 09T £ 2 435110,
+
X7 AN TR T
y = 2X— X (x<1) (2-4)
X
== 1 2'5
Y= 1) £ x (x>1) (2-5)

Rep: x=2; y=2; ao=[1+(—o.o135§2+o.1§)(%)°-45]f';

C
&y Oy c

£y = &, +[1330 + 760(% ~D]E* (ue) s

&, =1300+1.25f (ue) s

n =1.6+E
X
ftO.l
. ¥ <
1351+ ¢& (6<3.0)
ﬂ = f 0.1

(£ >3.0)

1351+ &(& - 2)°
DA A £ 289 ARt (B A A A O T B S
TR - B 2 1L - AR O B SR TR R A (1993)M gk R K

1.2x —0.2x°
x<1
y- X U= (26
0315, (x-1)"7 +x  >D)
A x=Le; y=To; 6 —02605%,)%; & =43.10,(us) s Hdt op FI5 B
gp O-P

82 3 R0 B 5ok I8 ) IR
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2.3.2.2 MR S1-REE R R ER

Sob - AR AR A AR AR AN, L0 Q235 4. Q345 X1 Q390 4XI%% LA M AR A 4= 45 4N,
WA IR ] (o) —RiAE (e) K Z I 28— MR RSB R, il 2.4@)FTw, 28 A
B, oy AlNs B (0a) BBy (ab). ¥BMEB(bc). SR B (cd) R IR By (de) S, H
H f A ECEIARER, fy 9B IRGREE, f, NbihisaiE. 0T s — R R PR,
BP43 3t Bt (oa) 5 AL Bt (ab), 4 & 2.4(b) 7 SRALEX S E By 0.01E,, Es A4AW#A 3
P,

o A

P d ¢ oA b

YT "b. C : fy i

hfa :

0 .s; o - a3 o 0 & P
(a) IR M UALAY (b) XU &k P o A Y

Kl 2.4 ENBFHINE A1 (0)-IEAE () 6 F 2R

2.3.3 BIEB IR E NFHES MBI ThE

AR, BUUIMRE R AES A BUE, Xt BY 5 i (] 4 e A B 2
LABRIFEN, WU IR B9 A v e L B R AT HE RC BY J 3 i8I I 7
FRAEZ B0 IE B A tHBY IR R R A HEN R L. AN EHSEMAE
(2012) B8 L (2008) Ay BY 7 B BY DIRFAE S HUE B 0575, 3 TR IR BT 8G,
PUBY AR B # B OSCHR[BL]THEL AUHEAT THE . 0Py Rt LA i) RC B Jy s 408
K7 R B K (2007) TR F A2 (2008)1 R ) A AT, BN AR M S %
Hirosawa %% (1975)" Vi id ki BY 77 35 A 50 M 48 145t (0 1B A 2

BT8R RO BT V) B SR 2 EEAFETT R (yers Ve JEIREL (s V)L RIR AT (s
Vi) W& 2.5 s, HiF Hirosawa $2 H B 5 fisi & Rt A EERE T3
RC BY Jyha i il i st i AL ) RC BY sl e it 7t 0 Aiti B3R ok, RIS
PEREETIUM: RC BY /iR 28K $OCHR[37]H R BY AR B v 8 At S A
RSB IR IR DUBY AR B T, I A EE G IE 7 8T Jyha iRt £ UL KA 55
AR R TR EL . BEAR S AT L AR S AN AR . A e LU S BY s AR B e, A S
BY I8 HPUBT AR E ) 3 Oy R BRI AR L R, WR(2-7) s
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Vu = Vwa\l +Vco| (2_7)
§ A (7, V)
= (v, )
0.01Kso
asKso
(Vcry Vcr) mu-$bEla*Kso
KsO
0 ylrad
(Vcn Vcr)
AD)
(V)

Kl 2.5 BY 7 hamom i BY ) A 28 i 2k
(1) SR AR T Vel HITHE

Vwal :Vc +Vs + ﬂN (2'8)
Horp Ve TR BE LR KB Ty, 1% Nt
Vc = KO chq (2'9)
e fo BEAEARTUR R
Aq B RS AER TR A s
K, =0.1566 - f (H, /B,)- f(B/t,) f(a) (2-10)
1 2 1 _ _
f(H, /B;)=4.689(— ™ Bq) #6.4069(— i Bq) 1.0312 (2-11)
f(B/t,) = —0.078(?)2 5 0.6273(?) +0.0568 (2-12)
q q
f (or) =1.5369¢ + 0.7695 (2-13)

Ha 1 By 2 S HEAR AR ERITE FE, t MHERRELIE , o RERRTE A0 b 25,
Vi SRR A AR B AR, o T

V, = f,, % L, (2-14)

T fyn ABEBK 23 A0 B0 5 e IR SR, A J9C B AE [R] —7K-~F-a8k T A BB i K - 23 A
P 2 PRI AR, Lo BRI A R B o BN A Al 0 B AR B AR B AT R
N ONAERTZ 870, TESH T 2Eat b, XF p TR, w11 =0.0311.
(2) LHERERIPIBI AR ST Vool HITHE
IUAEAE DB ARSI T 4% T AT T3
Vo = 7. A (2-15)

20



Al - 2 A8 S

Horr, o AUHERRFYEIN 5, SR, BT, Ao WAIDAER: )
AR AR 2 A

7, =0.3567- f (1) f(n)- f(&)- f, (2-16)
H,
f(1)= —0.7961(%)2 + 3.1406% +0.4482 (2-17)
f(n) = 4.9787n° — 4.1176n% +1.1104n + 0.8519  (n < 0.6) (2-18)
f(n)=0.85 (n > 0.6) (2-19)
f(£) = 0.128£2 +0.009¢ +0.144 (2-20)

DL B, & o 40 BN ETI 2R BN R B S0 a, #%50 2-1 vHE, n NMERIERLE, 2
RIARER R BY S L .
Xt B K 52 (2007) 27 e R 4% (2008) 2 1 10 A AR A TR B 30 RE 1 RC B Jyd s
WP A ) SFESUBI ARE 134T TR, B0UE T iz A XA EE . Wk 2.1 s,
%21 BRARBAGHILER

- - _ o Voikd | Vo ihEE
YN 25 AL Vo’ VY
(kND CkND
CFST-S-S1 TN R 770.6 709 0.92
CFST-C-S1 (B3] 4 7 VRS e 788.5 737 0.93
CFST-S-S2 AN E TR B 891.4 758 0.85
CFST-C-S2 (3] 4 7 VRS e 895.1 786 0.88
B B
CFST-S-L1 TN R 991.0 1035 1.02
CFST-C-L1 (3] 4 75 VRS 987.5 990 1.0
CFST-S-L2 JNE R B 1265 1098 0.96
CFST-C-L2 (63 49 7 VRS e 1225 1036.1 0.86
SW1 AN E TR B 760.94 766.36 1.01
Tl
SW2 TN E R AT 803.60 805.39 1.00
o b SW2 JAR TR 642.56 612.06 0.95

H TR TR IR R 2, OR824 s B 77 Bl e i WL 21 56 — # R R
GEIINS B BT VR R RAT L, &gt BIEME 2.6 FIEE 2.2 fras. IR ETUIRIBE
THE % Hirosawa &%, Hal 2-21 i+

Ko =GA/ y =(E;A +EA)/[2L+Vv) x] (2-21)
7 =30+uw)l-u*@-V]/41-u@d-V)] (2-22)
Hrh G NBY G IEBI IR E, B VAN E, Ec NiRBEL I E, A AR
T FIBC AT AL, A NBEE T FRE LA . v TR ELECN 0.2, ¢ AR B2, Hiz
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2-22 15, u, v HJUISEL FEWSCER[S TS -

1500
A
Vy=0.534Vy
1000 [ A
§ ® A®
~ m
500 | A CRR[37]
@ LRik[42]
W SCRR[41]
O L L
0 200 400 600 800
V cr/kN
K] 2.6 FFZ4ES JyEIH45 5
* 2.2 FRE DG ER
‘ o o . Ve iEHE |V, iREE
TN R pul s ] = T b Ver: Vy
(kN) (kN)
CFST-S-S1 TSRt 0.82 408.2 770.6 0.530
CFST-C-S1 (3] VR ek 0.82 321.7 788.5 0.408
CFST-S-S2 TN E TRt 0.82 4362 891.4 0.489
CFST-C-S2 (B3] 4 7 Vg e 0.82 447.8 895.1 0.500
P
CFST-S-L1 TN E Rt 0.56 594.2 991.0 0.560
CFST-C-L1 (3] VR ek 0.56 609.1 987.5 0.617
CFST-S-L2 TN E Rt 0.56 668.0 1265.0 0.528
CFST-C-L2 (B3] A 7 Vi e k= 0.56 734.1 1225.0 0.599
Swi1 TN e R Rt 1.50 193.78 760.94 0.255
FgH
SW2 JNE TRt 1.50 341.00 803.60 0.424
o kg SW2 TR L 2.00 205.50 642.56 0.320

Hirosawa 2 IR BEET Jy 3 e IR SR E Vy BOTHS T, JEIRET 0 o S IR SR
[S7IMI T3R5, 45 RSB R DUBY AR 0 5 Je AR BY /0 A v sk 2-23 fw .

V,, = (1.24-0.15p-0.5n)V,

(2-23)

R, p=awylbdf , n=N/fcbd, Jrh, b A d 43 3 A 5 AR T A R0m B, o AR
TR AT SR, ac F1 oy 73 5l 9 524 A0 R T AR e Al i, N Ol /7. it 2-23
FARM Vy EINR 2.3 Pron, 5SEA ETH SRR 10% AN, R LR %
TR BT hE ) JE BT T
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F* 2.3 VJ/Vy BIRTEESGE SR
L TIN N RS A AT mEH VUV IRIME VIV IHEE IRE%)

CFST-S-S1 77N R &+ 0.82 1.29 1.19 7.7

CFST-C-S1  [A4NEREEL 0.82 1.31 1.21 7.6

CFST-S-S2  iNERE L 0.82 1.19 1.19 0.1

CFST-C-S2  [A4NERELt 0.82 1.26 1.21 3.9

Bl

CFST-S-L1 iR E L 0.56 1.16 1.20 33

CFST-C-L1 [F4NEREL 0.56 1.16 1.22 4.9

CFST-S-L2  JFiNETRE L 0.56 1.22 1.20 2.0

CFST-C-L2  [RI‘NERE L 0.56 1.25 1.22 2.4

SW1 AN E TR B 1.50 1.22 1.20 1.6

FgH

SW2 AN E TR B 1.50 1.25 1.20 4.0

o kg SW2 FEREE 2.00 1.24 1.20 3.2

B E I RIEE Kser SHIZRBIVIRIEE Kgo 2 PLi% X 2-24 15 -
a, =0.14+0.46p,, ../ f, (2-24)

BV J M 5 WIS B 0.001K g0

Hysteretic Material 4RI 7ERAUEY 1y 35 (K BT U)W 2 FAERT, AR TR 48 R4, )48
WAL FEBESESIFH P B &, BRI S8 s> . 5—77
B ARG PR AL SETES L . REAR AR . IR LR S L RN R A X, 22 RiRE
RO A BY 58 B4R 45 208 F PR B A 1) ST A R R o BRIAE T R A R U TR
Y5 2 BN 0.6, SCHR[37]H 4RSS R BN 0.5 SCHR[42]F F1iE4E 2B ECN 0.15. X T
B 5% B W B K s AR Ak, B E Hysteretic Material #4811 ) & 14 3B 4k R BRI g
HIBLARECRE L, HErHBFARE D, ASCHREE 2 O E 4 RIGE IR LR ECN
0.06. A% R EIR I REUPIFIA o

2.4 MR RL B DEHEERESH

Xt A A TR e BY gt O BT PR RE ORI, N A D i T B IR, SOk
[791R Fl AR ST BTk (4 77 4k o o — S AR 44 5 ke oo = B /g i LS e A 5 VR o 3 A ) RC
BY N REBEAT TR R AR, THE SRS R, 08 T PRI M R EN A
B BT D5 R A, AR SOR FH Al I AR 7 V20 i TH] PRI 038 50 G A A i Ve e B ) B
AT T HUERN, LA SEOA R 22U R [41,43,53,55] (A58 R B 26 i 2.7 fiow, i
ARG RIGAIRYI G R, 7] WA SR 52 RE W6 B AOASL SOV 37 Ve ok = BY 7 B3 P iy [2]
PERE .
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800 800
400 gL 400
<o 2o
o a
- ] -400
10 7 i R
e HH
-800 -800
-80 -40 0 40 80 -80 -40 0 40 80
A (mm) 4 (mm)
(a)swi1k! (b)sw1lk!
800 800
400 ) 400
<’ : 20
o o
-400 400 -
R iR
W R
-800 -800 l
-40 -20 0 20 40 -60 -30 0 30 60
A (mm) A/mm
(c)SW1P! (d)RIW-H1*!

K 2.7 W It BY Sy BRI S S A 2 (P) -1 % () (8] h 26 %+ B
2.5 BRI AiEE e o4
2.5.1 EHIHA

RUENIR &L (SRC)BY /i T H B A PR ERe, O 2N HAE S E LS
SRR, AT P IR I P A AR A G A AN VR Bk L 2H A BY s A A
8B 52(2007) 70 R 46 25 (2008) VR % S0 45(2011) POV 58 S 16 B SRC BY Sidk AT
TR I B Amr #aBe ) Bl b, SR FH IR B AR 2 5 FE AR e M B D) &AM, i i A5 7
VEN AT T BB R 35 T S 802 2.4 UL R 2.8 iR, RIS EINE 2.5 Fis.
HEBY B A Eain Rl 73 i 2.9 Fros o
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®24 RELASH
JOREREA T BT
I A RS R~ TR L <F (mm) mRE RExEExERE
(mm) (mm)
SRC-S-S1 160x160 90X 65X 3X 3 0.82 820x860x85
R SRC-S-L1 160x160 90X 65X 3% 3 0.56 820x860x85
SRC-S-L2 160x160 90X 65X 3% 3 0.56 820x860x85
SIW-H1 160x140 110 2.43 2550%1100%140
SIW-H2 160x140 [8 2.43 2550%1100%140
BRas" SIw-H3 160x140 [5 2.43 2550x1100%x140
CIW-H1 160x140 []80x80x2.3 2.43 2550%1100%140
CIW-H2 160x140 ®90X 2.6 2.43 2550%1100%140
SHSCW-1 200x100  80X50X5.4X5.4 2.5 2000%800%100
SHSCW-2 250x100  80X50X5.4X5.4 2.5 2000x800x100
SHSCW-3 200x100  80X50X5.4X7.4 2.5 2000x800%100
903 2150 SHSCW-4 250x100  80X50X5.4X5.4 2.5 2000x800x100
SHSCW-5 200x100  80X50X7.4X7.4 2.5 2000x800x100
SHSCW-6 250x100  80X50X7.4X54 2.5 2000x800x100
SHSCW-7 200100 80X 50X 7.4 X 10 2.5 2000x800x%100
SHSCW-8 250100 80X 50X 7.4 X 10 2.5 2000x800x100
F25 HHEMHSH
R e EME f/MP HE
R e i S
7 fJMpa P @8 012 014 e No/kN
f,/MPa tt
SRC-S-S1 263 49.2 397 350 — 357 03 300
B kPl SRC-S-L1 263 49.2 397 350 — 357 03 300
SRC-S-L2 263 49.2 397 350 — 357 06 600
SIW-H1 282.3 43.4 4187 3348 3755 — 033 1700
SIW-H2 383.1 428 4187 3348 3755 — 034 1700
BRI SIW-H3 426.3 44.9 418.7 3348 3755 — 033 1750
CIW-H1 337.4 41.3 4187 3348 3755 — 035 1700
CIW-H2 311.1 37.1 4187 3348 3755 — 033 1450
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PR B L HELE-RC BT JBEIR &

ZRIPURVERET I

190 X 65X 3
2014
06@120 D6@120
»8@100
¥ v~ .
2 (I |—7|
A o4 —
, 160 860(1320) |, 160
1180(1640)
(a)SRC-S-S1(SRC-S-L1. SRC-S-L2)
<I>6@100 A 10 %—'I?—%IXJ
\
o
S fF—Uj ] \] 1 [[H)
, O8@120 D8@80 %’
220 2
1100
(b)SIW-H1(SHSCW-1~SHSCW-8)
<D6@100 TG 8(5) SE
\ [ ]
N
’ 160 O8@120 D8@100 160 ,
220 220,
1100
(€)SIW-H2~ SIW-H3
O6@100 A4 [180x80x2.3
/ / N\
VA AN
L AN
o
N— Q - \\\
160 D8@120 DS@80 0 4
4 4
220 220 ],
1100

(d)CIW-H1
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D6@100 254 D90%2.6

/ / \

O T 11O

,—180 D8@120 DI@80 *—160 i

220 220
1100

140

T~

(€)CIW-H2
K] 2.8 AUERIR A BY g BE Ak R~ A A

LRREEE )y ey

N

TTTTTIT

A 21 4

(a)TrHEHE ) SRC BY /4%

A RBL |y W

I ] \ 3

)

TTT1
[T 111
I

LTI
V}x

A £ 4

(a)77 LKL SRC BY /74

1 2.9.SRC Y Jy oAk 4T 4ol 25
2.5.2 #HEIHZITE SR

TERVERIRE LAk R, AT A 20 R T 1R EE 1SR OpenSees H 125 FE 2R PR 1k
f¥) Concrete02 #7, H: KM Kent-Scott-Park HEHIR /7-M A8k REER, SEHIEUE
BB F K45 (2006) N KU v, R B A9 T IR - 10 240 SRR SR P A R
£5(2002) 01 e (TR - N A7-RiAR e RE I, B

y =ax+(3-2a)x* +(a—2)x° 0<x<1 (2-25a)
X

T (10874 a(x-1)% + x
KA x=elege, Y=0loee, o M & 43 HIIREE T IR SJFINAR, Ay AL RFE(E (Av=pfyn/Tes

x>1 (2-25h)

y
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p NIRFRECHR R, fyn JFE W 0 IRBRE, fo MTREE LR OPUE TR ), oo R ecc 207 TR
Bt VA N Sy FIEAE A, A ROA:
o, =1+1.794)f, (2-26)
&, =([1+3.504,)s,, (2-27)
e foo Bl eco NFRTREE L PIE(E N SJFIRIAS, foo HUN 0.76 fous e BN 0.0018. a Al
Sl BB SHN N EER S, HitEARN:
a=24-0.01f (2-28)
a =0.132°2 —0.905 (2-29)
SFF AR B DA R AR 1, BT o AN A A TS, ORI AR R EE
K, AR Attard FI Setunge(1996) R AL (1) B - R AE 6 £ -
_ AX +BX?
1+CX + DX?
X, Y=olf's X=elewos & Fl o 2 HINIREE L[ R NARFIER )], £/ Rl eco 23 BV TR EE 1
G A A o P AN B A, A S RIA AT WL Attard A1 Setunge(1996)F1, A4 A4
351K Fil OpenSees H XUk MEFEBh 5L 7Y Steel02 AR 7Y, 25 FE — & 2 B AR 2 A% KN
TS TR AT 22 (P) -1 72 () [1] il 2% 554565 i 28 (10 % Eb B P 2,10 Flizase

(2-30)

1000 1000
500 500 /
ay o
-500 —
PR -500 s 1
it itH
-1000 | 1000
-20 -10 0 10 20
Al -20 -10 A8 10 20
(a) SRC-$-S15 (b)SRC-S-L1E"
1500 800
7 o
750 400 7, éif?,
§ 0 20 | AA A"vA
o = 4
=Y R | -400 R
THHE T
-1500 -800
-20 -10 0 10 20 i i
A /mm 60 30 A/r%m e oL

(c)SRC-S-L21*")
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WA
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(e)SIW-H2! 3
-60 -30 y /r(1)1 m 30 60
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K |
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CFST-S-S1 []120x3 0.82 820x860x85
CFST-C-S1 D140x2 0.82 820x860x85
CFST-S-S2 []120%3 0.82 820x860x85
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b 25 ME (B JeEt IR it P 2 B 5 & SRR RN AR MEl /N Ed
R (mm) (MPa) (MPa) (MPa) (pe) (pg)
[ £ 3.88 325.4 405.1 2.03%X10° 1469 0.263
AR 3.85 371.2 498.0 2.07X10° 1739 0.272
R 5.53 397.3 511.3 2.25%X10° 1635 0.248
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% 3.2 BRI
‘ k v 28R
) A O (\é S n
> a
E((MPa)  E.(MPa) i (MPa) f.o(MPa)
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