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ABAQUS software. Numerical simulation is conducted on 12 specimens under low cyclic loading under differ-
ent parameters, such as axial compression ratio, steel tube thickness, stone size and segment stone structure,
The results show that the internal packing stone can significantly improve the specimen's initial stiffness, bear-
ing capacity and energy dissipation capacity, but reduce the specimen’s ductility coefficient. The effects of con-
crete strength and axial compression ratio on initial stiffness, peak bearing capacity and energy dissipation ca-
pacity are not apparent, but significantly affect the ductility coefficient. With the increase of stone size, the in-
itial stiffness is basically unchanged, the peak bearing capacity decreases by 17. 8% at most, the ductility coef-
ficient of the specimen decreases slightly, the energy dissipation capacity increases significantly. The initial
stiffness and peak bearing capacity of the specimens arranged in stone segments are the same as that arranged
in stone as a whole, but the ductility coefficient can be decreased 32. 7% at most, the bearing capacity of the
specimens increases significantlyd when the concrete is filled between the stone segments.

Keywords: stone prism encased concrete-filled steel tube column; segment-stone splicing structure; low cyclic

loading; ductility; bearing capacity; energy dissipation capacity
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Tab.1 Design parameters of specimens
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A5 D/mm ¢/ mm n s/mm  JREELWRESR /N
t6-s0-n3-0 219 6 0.3 — C60 —
t6-s75-n3-0 219 6 0.3 75 C60 —
t6-s75-n3-1 219 6 0.3 75 C60 1
t6-s75-n3-1c 219 6 0.3 75 C60 1
C40-t6-s75-n3-1c¢ 219 6 0.3 75 C40 1
6-s100-n3-0 219 6 0.3 100 C60 0
t6-s100-n3-1 219 6 0.3 100 C60 1
t6-s125-n3-0 219 6 0.3 125 C60 0
t6-s125-n3-1 219 6 0.3 125 C60 1
t6-s100-n3-1c 219 6 0.3 100 C60 1
t6-s100-n1-1 219 6 0.1 100 C60 1
t8-s100-n3-1 219 8 0.3 100 C60 1
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Fig. 6 Comparison between simulation failure modes and experimental failure modes
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Fig. 7 Comparison between simulation values and experimental values
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Fig. 8 Stress nephogram of some typical specimens
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4.3 BEMZK

W7 B0 R B 2Rl 2k, &l 10 frn .

B 18 10Ca) s (b) AT AL AHEL T CFST £, SCEST #F (19 %) 4 W B b 25 16 K HL Bl & B RT3 K,
A W B AR A S f AR AFE W ST R B DR B 225 AR E T CEFST 4. SCEST A2 i 1 {1 7K 2 )
I Z B 2 40. 000 HBEE LA R SE B8 R L W (E 2R 3T BRAR . e Z B8 AR 17. 800,

H1 P10 Co) AT 0 - il 5 T 35 5 3 A 488 i3 3 1 ) e DO A S 4R v, AR AR ) M R v 5.5 %6, th A
10Cd) AT 1 . B 25 5 S L A0 4R i 3R B 400 46 W E L AR 28 T A8 A AS B S o (EL 0 4 RS R L 3K 0 2 T
R B .

& 10 Ced s (D AT 1 kA 757 B A B AR 400 s W) 32 552 ) AN O, LV BORL A A 8 09 D (B R 38 ) 5 k)
A7 R A ) AR AR ) AR 2 AE Y T BOBHA T BB I AR BE L R 3 ) B AR R SR AT RE S
BORH 8] 38 78 1R Bk 5 2 1T Borb R ] AR I L . Ak ST TR EE 1 5 T BORH A 22 (8] R K 45
PERE A ] T HRAT A AT 2K
4.4 FEMRE

R HEE R HH g, GRAE IE B 1) 8 P 3R BT 98D R I 7R AR A [ &2 32 1 IRAS T 1Y 28 T Mg L ZE
REIE AKX N

http: / www, hdxb, hqu. edu. cn



172 R ¥ ¥R (B AR ¥ BO 2024 4
100 - 100 - oo~
1’”';::‘..:"‘:
50} Y 50| 50|
~z O ~ O —
S S =
il /' —t6-50-13-0 il ——16-575-n3-1 S ol /
—/ - 6575030 - - -6-5100-n3-1 / — C40-6-575n3-1c
i =+=-16-s100-n3-0 naasp” e t6-s125-n3-1 rerORRTEED C60-t6-s75-n3-1c
-100- e t6-5125-n3-0 -100} -100 |77
_125 Il Il 1 1 1 1 1 ] _125 1 1 1 1 1 1 1 J - 1 1 Il Il 1 1 1 J
-80-60-40 -20 0 20 40 60 80 -80-60-40 20 0 20 40 60 80 -80-60-40 20 0 20 40 60 80
A/mm A/mm A/mm
(a) B RAF#20 (i=0) (b) B R G=1 (o) TR BE 198 B
100 100 [ 00~
------------- [ads s
S50 50+ 50
Z ol Z ok Z 0ok
24
g S g
—16-575-n3-0 ——t6-s100-n3-0
-501 -50F -501
. ——t6-5100-n1-1 == 16-s75-n3-1 ~-=-16-5100-n3-1
__________ < = =16-5100-n3-1 — <eee 16-575-n3-1¢ --==- 16-5100-n3-1c
-100| 18-5100-n3-1 -100}- -100}-
-125 1 i L L L L L ] -125 L L L L 1 1 L J =125 ! ! ! ! | 1 ! |
-80-60-40 20 0 20 40 60 80 -80-60-40 20 0 20 40 60 80 -80-60-40 20 0 20 40 60 80
A/mm A/mm A/mm

(d) Bl Hs b 90 78 )5 B2 52 i) () BB A MM (s=75 mm)
K10 i B - iy 2 2R &

Fig. 10 Displacement-load skeleton curves of specimens

Ay,

A

KO H A, HA RS ;AL AR AL . X T SCEST #:, G — B R AL B8 AE A il A4 i

FRALE .

ARIZEAZSECT SCEST H:pg 21 R 5. i 11 s,

O T EBHA B R0 (s=100 mm)

Mo

4)

35 35
30r 30
2.5—7 2.5/
20H 2.0/
< - .
= ImiaiailBle = 1.5,%O ™= [ 2
2 IZL L EL E) 2] |2 HIEEIEHEIE I E
osHE] 1E] Le] 1] Le] kel L2 osfél e ]l e[€ <
Z 7,
0 OZ
RIS Wi
Ca) Al s LL AR IR JE2 03 BORE G (b) b7 R 1 o - o i
B 11 KRS HCF SCEST 41 2 5 5

Fig. 11  Ductility coefficients of SCFST columns under different parameters
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