202341 H TCOPH A SN OK (B R R Jan. 2023
H39% %11 Journal of Shenyang Jianzhu University ( Natural Science) Vol. 39, No.1
NEHS 2095 -1922(2023)01 - 0054 - 08 doi.10. 11717/j. issn ;2095 — 1922.2023.01. 07

Bl th 2= 3 RN R 1+ B A M S 1 BT 3R

TR, EEH, ERH
(PLBHEESA R A AR TP LT PEFH 110168)

B OEAM LR P ERERNE RS AN AL, ) TS AR
WIRIE, F7iE FIA ABAQUS # A+ £ | F 2 &AM E it £ & oMb m A IR T
BER A T AR Ao & A B M S LB 8 o BLAE s B R B kR
HABA G EAX, ER S mAR T oMM M3 A TN
B IMRE R E ARV RAR B R F e M SRR 6 R A RS MR R R
Q235 48 % 5] Q345 Q420 it 4n R E A A A K T 21.0% 7 35.2%  SMAF AL 12
W 134 mm ¥ X 3] 154 mm 174 mm, 38K B A 5 5 K T 26.9% F2 67. 0% ; SR
e 51.3 A F) 38.5.30.8 A9 25. 7, KB A S A KT 16.0% 31.9%
46, 7% s AL SN 86 AN 5 RS R 5 9 200 0,90, A Kt

%%ﬁ"«ré\ Gt AP ek BRERE L RSN LA RIFH R AE
‘Tif b, WAL LA X Ak 2 TAZT B K,

KR [ e EREIREE S G E  ai L TERE ; TAYENLEE  HrHl&E S
FE 4 ES TU39S. 1 XHERIRERD A

Behavior of Circular Concrete-encased
CFDST Members under Pure Torsion

REN Qingxin,CAO Zhihui ,WANG Qinghe

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract ; The behaviour of circular concrete-encased CFDST members under pure torsionis studied
to propose simplified calculation formula of torsional capacity, which provides a theoretical basis
for engineering applications. The pure torsional finite element model of circular concrete-encased
CFDST members is established using ABAQUS software. The working mechanism and each
parameter influence on the member’s pure torsion performance are analyzed. Finally, a simplified
formula for calculating the torsional capacity is proposed by using the superposition method. The
typical failure mode of the component is the tensile failure with 45° inclination in the axial
direction. The key parameters affecting the member’s torsional capacity are the outer steel tube’s
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strength ,diameter and diameter thickness ratio. With the strength of the outer steel tube increase
from Q235 to Q345 and Q420, the torsional capacity increases by 21.0% and 35.2% ,
respectively. When the diameter of the outer steel tube increases from 134 mm to 154 mm and
174 mm, the torsional capacity increases by 26. 9% and 67. 0% . When the diameter thickness ratio
of the outer steel tube decreases from 51. 3 to 38. 5,30. 8 and 25. 7, the torsional capacity increases
by 16. 0% ,31.9% and 46. 7% ,respectively. The average ratio of the torsional capacity obtained
from the simplified calculation formula to the simulation result is 0. 903, so the calculation result of
the formula is safe. The circular concrete-encased CFDST members have good torsion and ductility
performance ,and the simplified calculation formula can meet the engineering design requirements.
Key words: circular concrete-encased CFDST members; pure torsional performance; working

mechanism ; torsional capacity
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