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Abstract: To further explore the influence of recycled aggregate replacement ratio on the seismic
performance of composite frame structure and take effective measures to make up for the adverse
effects, five sets of full-scale three-dimensional shell-solid finite element calculation models of
concrete-filled steel tubular column-composite beam space frame with different recycled
aggregate replacement ratios were established by applying column end reinforcement constraints
or not, so as to carry out dynamic response analysis. The results show that the recycled aggregate
replacement ratio reduces the strength of core concrete, increases the interface slip and structural
stiffness damage of concrete-filled steel tube, and leads to a decrease in seismic performance of
the structure. The column end reinforcement constraint measure enhances the plastic capacity by
directly restraining the core concrete, reduces the interface slip and structural stiffness damage,
and improves the seismic performance of the structure. The seismic performance of a recycled
concrete composite frame with column end reinforcement is stronger than that of an ordinary
composite frame without reinforcement constraint, which shows that the column end
reinforcement constraint can effectively offset the adverse effect of recycled aggregate
replacement on the seismic performance of the composite frame structure.
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composite structure; column end reinforcement

Wt e B T AL HERR A I, AR AR OR RS TR BE L A A B A PR R TE

KB 2025-02-26

EL£WB: EZRALRPEES %I H (52208220).

EERN: T R2%01979—), 5 WiiTE LN, PR RFEAZ, T S0
WE1ESE: KT, E-mail:971135121@qq.com.



% 4

TR SEE ARG B R AR R T A HE 22 S5 M E MR 121

KA AFAIREE IR R FE R R EE T 2 IR |
IBVEIHE —EHBCIR G5 W AUREE LAY R
SRE R AR TR EE TN FH TR SUAS R v A R T4
BGEIRATRAEE A, S G TEI5 XUe m EK .

AESE , 6 T A AR BE + 1 R R B
BAS i 2 kR Topeu 26", Xiao 25 Hl Liu 5%}
AN F)FEAE R i U A 70, R PR
PR R BORCR S, AR IR B il
SRR I 0 R iR IR 1 A S AR AR i B A
TR PLAE R A RN A TR EE+ )2
PERE Y S50 TORMRE 5, B2 HY A T T AN [] 58 B S5 4%
(N7 T R BT B B | PR AR B A5 ) 2 Pk R i 1)
Gt IR A AR AR TR B A1 5 S5 B
AERFSE 7 1A, Ma 257 Tang 55 1 Xiao 25 JF g
7 A TR A A A TR B A B
A IRBE L AE SR BT RRE M RE IS, Kk U BE A PR R
AR iy, A T FIHE R A 7K 48 ) S P FTFE BB
RESI A BT T RE .

PR EE DA -2 RHELR S 45 BIR B+
FVEN A P RDBA R DL 3, U= PR RB AT . 7E HT I
WEFE T, Lu 8810 T R 2% AR Xu A5 i X
B TR EE LA e PR DL S HEZR B R R A T
R 54 BRI/ b7, & B A B A e AR AL 1 v
% EAR AR BE+ RSN DU R AR R
8 T I RBAL, (7540 A 8 - A S 5 A e s I
T 10%, 75K ST HETF 20%~50% , 45 F4 B 7Z FE Ak
RE 1 $2 T 1A% (B {81 35 BE 07 42 T 40%, LA KA i
X | R VR T S v B g 5 IR SR i e D
A3 Ao A A i 7 4 iR AT RCHR T A R
HUA RO S5 40 185 15 AN IS ) AR ) 3288 1A
WF 1) #E rNE FA TR EE LA -2 A R HE L
SEA AT BRTAL Y, DL AE TREE R R
WEFE A8 T, AR A 0 AR OGS 88, T80 F A Bk
B XS G PR R BE A AL 5 2) X L3
A S o7 A5 14 5 240 DR il 1% P A TR R A A RN
300 E B2 1) 72 e 1 45 2R, 40T 77 48 5 24 SO0 -
AR EE L HEAR BT RR PR R A s e B A

1 AR

1.1 EHEIER

ARSCLAR 49.2 m, #5509 m (14 3x3 B5 44
TREE LA -2 & RHELR M A X 4 R R
Bt AL ST 490 mmx490 mm , 5945 BE JE Ky
5 mm 1 TR EE A, HAECHS 3 2 a94 715 15

1 000 mm 313 [ N AR &7 (8] 100 mm i HRB400
e hir i1 s R F R SF o HM400%200 mmx8 mmx
13 mm T FIE W3, 4R RST 2 HM300x
200 mmx8 mmx12 mm T. FE A 5%, B2k 2 [A]
K FH hn i o0 % 52 5 AN 0k 3 g A B P HE 4 19@
500 mm FFRET , VEAHU BT & H0F 5 IR EE - R4
2 5 TR BE A AR N DU 3 m] A 1 )2 ¢10@200 mm
BA I, LN A AP R R 25 mm. #5555 A 15
K A HE SRR AL R G R A 1 AT 1 s, A
rh 32 SR s B A E 2 R

®1 HHI5TR

Table 1 Examples and working conditions
a7 . PR IREEL
A . | .
s BACE%
KJ-1 o N-S;N-S,E-W,U-D 0
KJ-2 Jc N-S;N-S,E-W,U-D 50
KJ-3 7 N-S;N-S,E-W,U-D 100
KJ-4 1~3F N-S;N-S,E-W,U-D 50
KJ-5 1~3F  N-S;N-S,E-W,U-D 100
10F
9F
8F
o 7F
X
S § 6F
N«
2 5F
4F
3F
2F
of
S 1F
o
7777 7777 7777
9000x3
(a)
-
° i I i
I R et AL L
o i i i
B . ] - i? . ] .
I T o
o [~~~ w === " I ar T
> ii ii ii
- ?1 ::.
(=3 [ Il [
S| |-
> | ii ii
—

L 9000 | 9000 | 9000 |
(b)
E1 HAEERTEEERA:mm)
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Table 2 Elastic parameters of various materials
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Table 4 Influence of recycled aggregate replacement ratio on structural natural vibration frequency

K _ A }ﬂz%ﬁK/Hz G 1E/% ‘ SEiREs Gitre e
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2 0.258 0.252 2.33 0.244 5.43 F3h

3 0.299 0.291 2.68 0.283 5.35 %

4 0.735 0.717 2.48 0. 696 5.31 25

5 0. 807 0. 785 2.73 0. 760 5.82 25l

6 0.936 0.910 2.78 0. 881 5.88 %
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Table 5 Influence of reinforcement constraint measure on structural natural vibration frequency
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Fig.5 Influence of recycled aggregate replacement ratio on interlayer displacement angle for model calculation
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Fig. 6

Influence of column end reinforcement on interlayer displacement angle for model calculation
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Fig. 8 Curves of longitudinal displacement difference of concrete-filled steel tubular column
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