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Abstract: Based on an actual concretefilled steel tube (CFST) frame column-reinforced concrete (RC) core
tube structure, the rigid joints between the steel frame beam, the CFST column and the core tube are changed
into bolt hinges to form CFST gravity column—RC core tube structure. The finite element software Canny is used
to establish a digital model, and the new structure was subjected to the pushover analysis of three different
lateral loading modes. According to the capacity spectrum method, the performance points under the 7 degree
earthquake are obtained, and compared with the dynamic time history analysis, the results show that the

inverted triangle loading mode has higher accuracy. Further study on the development process of structural plastic
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hinge points out that the middle section of the structure is the weak layer, and the core tube coupling beam and

the bottom shear wall are the weak parts, so the seismic structure should be strengthened.

Keywords: CFST gravity column—RC core tube structure; Static elastoplastic analysis; Seismic performance

0 515

AR i J2 A S0 b R ol P A9 A TR A
R—IRBE T AL AR R, SMIEZER I3 1
PR WM A, UR 2 SE P& ER . (2
TEZE A T A 88 3 o T R 2R AR i R ok i A A
JEBT ) AR, SR CHERRINEAET, AR TR
A, T HAEZAE RS2 IR, 52 e SR A 1 2
o WHTORNAETREE LAE | RECUISRE | IREE L
RO E SRR B p 254, RINAER BE L)
FE—RBE A AR, R AR R L ] L [
i, AR T RE MR A T Tk AR, Sk
eI ) B QU R AL R RGPk . HATIZ4S5
TRZ 1 B S8 5 R PUR BIE W T AGE , PRI
TFRHURRPERENT TS HA 2 . AL A IR
JLEAF Canny 7T FRE R I AT #1508 P 2y
Br, BFFEBE TR GE - A —IR B LA R 45
AP PERE RS b AR YR B RS DL, Ty TRESE PR
IS i oe

1 SIS IR AT (R A S B

i 1 BIRYE SATT 7 (Pushover J77) T3
Y FEMA273 HLR2 AN I F1 ATC-40 ity o H:
Jir B2 o 85 A it fin — s I X A 8 2 1 KO far 2
A% — T RSN, 454 s iR A E A B
SRR, 7 et 2 rh AR i 44 12 () 32 4517 I I
HRIEE, BB S5 H b 0% R SR B, AT
RAFILE BT ) —T i 2k, BRI Pushover H14%,
IH AT B8 i R R R B R (A S5 R RE A

S AIRE/NT 2 s HHbFE RN LSS — 4R
SRS, N 5 SRR R R ARG
Rk, o] LA (D)% Pushover fZ 545408 AD
k= RE ST £k .

S=vi, Szt (1)
M, YiPni
o (Xrmepn )’
M - =110 2
: Z?:lmigoilz ( )
v gimen ®
Zizlm#’il

b OSSR R Y, SRR

I15 w AT v W 1RSS5 R o4
R 1 IRAVE | JZIR0E; m RS R

AD BT R, — i i e 5% FH
JE FE AR T T R 1A 5
-
4r?

PSR M R — R AR SRR SR S i S L
PR e e s s e i s 15 8. AR X%
ATC-40 45, R AR iy ik, Hip

Si= S, 4)

St R A B N 1 55 v VO A 25 5, TR T
A -
N0=2.5C, T=L (5)

¢ 2.5C,

W — M S K HE T 19 R SRS it LR 254 Y BE
JIv i 2k m k[ — AR bR AR, 2 22 SED S 1
REAL, APIIMERAZS, RRGPURRETI AL,
T SRPURE BT R R AU I Y 33 57 7 5 2 55 4L
BOE WA RTE R EEH T AR, R
(1) S Ty e 5 AT SR IR A A B T SR8 o AR IR AL
FAE Pushover HHZR B0 B, BRI o] 75 2 78 1% Mo -2 A
FHF S5 B PERIR I 00 . BBV B A L EJZE
] LR FIZ B F% A SRR PEREFE B

2 BYETREE L E RO
ZERL A

2.1 ZEEFnigit

BEAIGERG LA PG ARl 7 5, R4
HESR L I S i1, LAJBL A S5 A0 b vfiE )2 0 JE il
X8 FE - THI A B AT e, P AMHEZR 2 AR
WL, ORI T T A B 1R R S
REE) MR WA RS T A R, S A
R A42x42 m? I, AL R 20.6%20.6 m?
ERYE 945 m, ETELL 2.25, B2 E)ZECH 21
2, J2FE 4.5 mo TREELIREEH N C60, WY
& H] HRB400, NAS1FER A Q345 #tRkJE K
150 mm, A0 &3 98 3100 mm, & 2200 mm.
WEIREE FAAMESE 1~9 )2, 10~15 )2, 16~21 2
23924 1000 mm. 900 mm. 800 mm, EEJEIH 50
mm. 5 1~9 2. 10~15 2. 16~21 JZ& A5 A



552 1)

B A5 - R TR GE - T AR BE RO R A A i ) S A

159

JE43 514 350 mm. 300 mm. 250 mm, Hf5-9
JERZ O RS R R 1~4 J2 18 YRGB
T8, AMNRRELHE R 14x1000x25%300, YA GE
FLAE A 14x950%25%300 (BxHXTxD, H.7 mm, B
KHTIEARERE, H W TSR, T TR

EFRZGEE, DRI TFTHREEE) .

M RRAE IR R 7 B B AU R AR, B AR
HRZ I R 0.10 g, T 28374, ¥tz /4
oK S

g Oi@ ?ﬁ@
> O
® — 9 0
oo— | =it
& | - ERe
S TR s S A
o — T —olte
® . ®
@0 L O O——®

0 DRONC)] O6® O ®

P 1 SR bR 2T T A A

Fig.1 Layout plan of structural standard floor

2.2 ITEER

AR SCPAAE A FROC A Canny 257 = 41T
AR, G 2 B, RN E, 25
B E A R TR . O RRES ), 5
ZLO TS 1 X Jr 1]

2.2.1 MR 2EREE

B FNEEE i 2Rt gk 1, R 2 B
TN, BRI AL BRI R R S B
NI EL. BUBTHIRE GA. BLPENIE EA. MM R
FH SS3 A5 AY , R EE+ R CS3 AMIAHYL, 43
AanE 3. B4 Fis
2.2.2 FAITYKE Sl

THEAS Y ol FH 3 3% ol L 3 R R GA BT ) A
ARG M R . WX R B % R A ) AR
SR BL2(IE] 5a) BUTERIE RIS 00T 4 A b
MR BEAER, ZRH AR,
Oy LA =3 e MR CP3 (& 5bh). CP7(1A S¢)
BV AR . BY puE I PERE, CP7 AHEL CP3 B
SRR T RS AR AN o A TR BE A h 2 Al

4

\VA'A'AIIMIA'A'AIA'A'A'A'A"'AM'AII'AIA‘

/)

VALALA VIAVIAVIAVIAVIAVIAMVIAVIAMVIAMVIAVIAMVIAVIAv

i

YA

K2 =4t sy

Fig.2 3D calculation model



160 WM 2 41 %

SRR, R CP3 BIRL. B B H AT 4 .
TR ARG TE, F BT i Y RO 25 0 fiE 1 ., s
BT RAT R, MOTTUR . SRR MR, |
B35 8 30 L P A A TR B L R CPT A
B |

x1 WA NFEHE
Table 1 Mechanical properties of steel
P PhiE O BUSTIREE SRR DT
JRNGREE o MIRSESE 0, o, E. G.
3453 400 =1.50, =o,/\V/3  2.05x10° =E/2.6

*2 RBELT N
Table 2 Mechanical properties of concrete

PURSRIE o, PURRIE o FPEELE B 3YUIRLE G,

38.5 2.85 3.6x10* 1.543%10*
oA
Oy
vor, |-€ § $s3
E (Symmetrical negative branch)
0 & kg pey ¢
K3 kA A AR
Fig.3 Constitutive model of steel
oA )
(¢ )CP7(E AU 45 AR A
Oc — e
’ ERE S/ Pl S
VO, foo Fig.5 Element restoring force model
glt >e 0.8
E 0.6
r¥{ai 0l
N e 0.2
4 JREE L ARBR £
Fig.4 Constitutive model of concrete % o
T 02
SN 0.4}
2.2.3 H¥ksh gt
== N He Ly AN -0.6
W 7 BE R AR BB AL ) 445 4 TS A2 B 1 7

12 5 4% 30 £ o 0 45 S AOUE He Y, AN 6 T 8, 0 2 » © % e

R AT EAT th R A AL T RUSE AT, 4 Wl/s
X U DU REAAR LT, R IAA SOR Y BB R v 6 L5t TS R i
DU I BN A TR 5 A —IR B A% O R 4G Fig.6 Time history curve of structural top displacement

4 B SR M R 1



552 1)

B A5 - R TR GE - T AR BE RO R A A i ) S A 161

3 WA

3.1 SHAE

i A FH 2o A rh 4540 1 AR TP & RN AR R Y
A B — N o iy 2853 A S AS BB S B 45 ) 47
I o FEAEM ) AR, Pushover 4347
SAFFRTE B RE S h R AR SRHLH],, HIL TR 2 A
PEERE N A AR PRUE S AT 85 SR S B . A SCRA X
01 XE 5 1) Ko 85 A4 it i = R AS TR ) fer 2, R
Pushover Z3HT45 S 5B RE 3T LG, 8RS e i
(R A 1) 3 3 AT T AT F5 2253 A o =l 1) i
e BB =M, Bl TR
oA, R = B R,

Bl J1 B AR A M 45 2 MR I A R AR K, 1B
T TE R AR P X AR R T B A R B T SRR
ASCH BRI . 22 2 MR 10 - 44 b 7% 5 M)
B SR a s A g & X EARE, IRk
AT BT FR AT, A A% M RR U AR S RS
BY ) 2 A5 K B 4R T 53 A 5 7 1 1 A 4 SR A A g
Lol BEBER 2 52 RRWES 1 KN TR
CH8091(K4K); NGA1767(K4K); RCGW(AT)

FHE 7 AIAT, P25 b R R ) R B 4 LT
s 4 . stk BT S RN 3 s, —
A MR I TR 04 ST X SR BY R A R R i
F NS ) 80% , B 2% MRS I B AT W JE IR
BY 7 Y558 1o i AL o3 SN TS VA Y 65% , i A AR
TER
3.2 MR T b

3.2.1 Pushover 4k
3 AT B3 = ) 1o g7 AR A 45 4 AT

0.12

b R s 8

0.00 1 1 1 1 1
0.0 1.0 2.0 3.0 4.0 3.0 6.0

F#1/ s
K7 MR R RO LR

Fig.7 Seismic influence coefficient curve

®3 WEEREINERMIEEEREN
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