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Torsional Bearing Capacity Analysis of Concrete —filled Circular Hollow Steel Tubular with Multi - cavities
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Abstract: In order to study the torsional bearing capacity of circular multi — cavity hollow concrete filled steel tubular columns,
the torsional bearing capacity of 24 column modelswith axial compression ratio and section form as basic parameters under
uniaxial and reciprocating loading is analyzed. The results show that the concrete filled circular multi — cavity hollow steel tube
model has stronger torsional bearing capacity than the concrete filled circular hollow steel tube model When the axial compression
ratio<<0. 4, the model of circular four — cavity hollow sandwich concrete filled steel tube columns under uniaxial loading has
remarkable torsion resistance, concrete filled hollow steel tubular columns with circular six cavities have good torsional capacity
and ductility under axial compression ratio of 0 ~0. 6, the torsional bearing capacity of the circular multi — cavity hollow concrete
filled steel tube column model under reciprocating loading is larger than that of the circular hollow concrete filled steel tube model.

Key words: round multi — cavity hollow steel tube; axial compression ratio; finite element analysis; torsional bearing capacity
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Fig.3 T -0 contrast diagram of experiment and finite element
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Table 1 Comparison of torsional capacity
simulated by finite lement method

R 7/ (kN +m) Tu/ (kN - m) T/Tu
CCl 23.75 25.87 0.91
cc2 23.71 25. 61 0.93
CC3 23.73 26. 67 0. 89
CC4 23.48 26. 09 0. 90
HfEH 0.91
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Table 2 Model parameters

Ay BIMGS  FER/mm YRR BRI e RhEJ) NKN
Al 360
A2 360 0.2 183.6
A A3 360 0.4 367.2
A4 360 0.6 550.8
Bl 360 2
B2 360 2 0.2 190
B B3 360 2 0.4 380
B4 360 2 0.6 570
Cl 360 3
C Cc2 360 3 0.2 193.2
C3 360 3 0.4 386.4
Cc4 360 3 0.6 579.6
D1 360 4
D2 360 4 0.2 196. 4
b D3 360 4 0.4 392.8
D4 360 4 0.6 589.2
El 360 5
E E2 360 5 0.2 199. 6
E3 360 5 0.4 399.2
E4 360 5 0.6 598.8
F1 360 6
F2 360 6 0.2 202.8
¥ F3 360 6 0.4 405.6
F4 360 6 0.6 608. 4
TIREET 5.8% , 1A =JF A 28 e J2 YA TR I A AR

R (CHBR) BPTHi&E I TRES. 0% , [BI PO fA
s R RN IR BE T AR (D R Hid Kz
TR 3. 0% , B F AR b 28 Je 2 N TR BE + A A
BO(E ARR) HRE I TR 7. 6% , [R5 EAR
rhes Je )RR BE AR AR (F BI0) iR
VTR 6.4% , FEEH T o0 AR A H0 45 76 il ) s
IR ReA M SN A 1 28 ) e th A2, BAR
WK I VE I 5850 K5 a2 Bl i, 7E K
JELCAIE LT, (B 2 i A rp 23 92 )23 4 A8 TR i A A
TUAS [R] Hh 25 e J2 0 45 TR B A AR A AR 4T 4 7K 287 1 34
R B A
2.3 A mETaERIRIEAR N

LA B, C =HBRUNG], bt 5 m 8 /E
X8 s e 2 A0 A TR B AR R Y [ 22 s R s ke
JEANAE TR e A A B B R R T s e, 7 AR T
Abaqus A FRITH 2R F AL RS 45 1) 56 4 480 =X
Fie B AL fA R 0. 052 rad (3°) . 0.104 rad (6°)



106

39 &

7/ (kN*m)
7/(kN*m)

7/ (kN*m)

10 10

A/(°)

(a) AHER (b)

7/ (kN*m)
7/ (kN*m)

10
A/(2)

(c) CHRE

A7)
B HER

T/ (kN*m)

10
A/(°)

(d) DA%A (e)

10
A/ ()

(f) FHER

A/)
E &5

5 HELLRIET 7-63ftbE

Fig.5 T -0 contrast diagram under the influence of axial compression ratio
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Fig.7 T -0 contrast diagram under reciprocating load
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Fig. 8 Stress nephogram of inner and outer steel pipe

PEEQ
(OF¥9:75% )

+5.866e-01
+5.381e-01
+4.895e-01
+4.410e-01
+3.924e-01
+3.439¢-01
+2.953e-01
+2.468e-01
+1.982e-01
+1.497e-01
+1.011e-01
+5.259e-02
+4.041e-03

(b) C3 =8

B9 BELARTENEMNTAE

Fig. 9 Equivalent plastic strain nephogram of concrete
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