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Fig. 1 Cross sections of specimens
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Tab.1 Parameters of specimens

ik D, t, D t; L fy fyi fa ., N T T T,
45 | (mm) | (mm) | (mm) | (mm) | (mm) | (MPa) | (MPa) | (MPa) (kN * m) | (kN + m)
Scvl-1 165 2.9 60 2.7 550 391 275 60 0.2 25 34.0 37.82 0.90
Scvl-2 165 2.9 60 2.7 550 391 275 60 0.4 25 32.4 41. 95 0.77
Scvl-3 165 2.9 60 2.7 550 391 275 60 0.5 25 30. 9 43.68 0.71
Scvl-4 165 2.9 - - 550 391 - 60 0.4 26 30.6 41.61 0.74
Levl-1 165 2.9 60 2.7 1200 391 275 60 0.2 55 34.0 34. 43 0.99
Levl-2 165 2.9 60 2.7 1200 391 275 60 0.4 55 32.4 37.72 0. 86
Levl-3 165 2.9 60 2.7 1200 391 275 60 0.5 55 30.9 35. 45 0. 87
Levl-4 165 2.9 60 2.7 1200 391 275 60 0.6 55 28.9 35. 86 0. 81
Levl-5 165 2.9 - — 1200 391 — 60 0.4 58 30.6 37.82 0. 81
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Fig. 4 Failure modes of specimens

BRI 5 ¥ E IR Sevl-2 BYSMNAS L R R BUNAS A BEAT TR L U AN A 5 TR B b A I B A T
MR, WE LI . W R IR EE LA BN O0, & 5 Bros, il UL, 7e iR BE L 3w B 1 5 3l

Gh1e) 2 29 B 30°FA B REREAE L (ELIRBE 1 OF R BRE 3 Ry — SE BRI RE IR
AR, NE R EE LA AE R IR B
R S R B A5° A A R R AR T T AR R
5 B A 52 0 R IR BE bt I AY R 4k S AL 2k
F e /N T 45°, 0 T B B4 Y JL IR, AR SCRT SR
R RN T T LA AR RE . e e S xR it o i e
JEJ3 N I I A8 A oI J2 1R O K AR 4 25 1 A 0 s M
G e b 7 it B g N L A RIR B - B Sz T
S — AT B RS HEIHLAS T . SR 4
Fig.5 Failure mode of sandwich concrete A ER ) B DI Ay TR E b 2 B A A R 7 A 64 U0
JI AR AR FTE AR B R ) B 3R AR R iR T
SERLI T T T IF B G0 ) 43 A IR TR, B4 S AR B R 1 e M N T A5 I Hl TR RR I, R AR IR

Ji@ I L 3 5 a6 Hh TR B - B BRI A —EL

3 HBRERSHSH

3.1 BEIWHE —HAMEE - VINEHL
K6 25 T M RE (Sevl-2) AR T— 564 0 SR ML, iy B a] WL, Y it in A9 41 0 /N e HH 4R




[5] vh 2 e 2 4 4 3R B b PR ATLAG A U I Y 105

M

LR £l

B B P N S AR A e A 30 A HLRE I bR 5 B A LR % 0 P A SO R B B e
LA B S0 M 32 50 S o B WD 0 R A 5 s A0 PRy 28 3 1 AR R S R 3 O (EL R R I
W AN K . B v AU — e O AR 2R BER R B O BRI 805 JIHH AT A Ak 2238 T i
Ha G PE R B R 9 B AN IE PR PR BE L T R — R i e R EEE )
P 7 D 0 045 B4 i 2R 3P (Sevl-2) W i i 25 il A YL T— Y0028 v AR Mk, i Bl I,
2 M 2R A T 5 AR = T AR — IR 56 AR et B ARL A A 0 6 a0 r S A o Ak %
,ﬁﬁﬁﬁjﬂxiﬁ#ﬂ%ﬁﬁ’ﬂﬁﬂﬁé%%ﬂigﬁ,%‘éﬂiﬁ@%i&o AT 28 3P 09 41 — B0 A28 56 28 il e 2 B =

RSN (=8
4 50 -
33 F
: z
2 z
Z L <
= =
1l
0 ! . L . ! 0 5000 10000 15000
0 1 2 3 4 5 6 p(<107)
7(°) e . N s
B 7 ALK AR AL T—y KR
El6 BUBIMHIE T—5Mf 0 CRINZE Fig.7 Torque versus shearing strain
Fig. 6 Typical torque versus angle curve curves of the points in middle section

44

T{kN-m)

0 & 1 1

0 5000 10000 15000
y (<107

o o KRR T 0% R
K8 AR T—vXHRMk - s .
Fig. 9 Torque versus angle curves

Fig. 8 Torque versus average shearing

of long columns

strain curves of short columns

3.2 HHEAHHRE

P8 45 T A AL AL B B LA T— P bR AE v G R4k, 11T 0 X1 Y L B 2 1)
O A8 PR AR A1 DL 55 FHLE — T ff il AR AL o HHL R — - 3 D) AR il e A N A8 BTk T 248 B TR R B
R B B B E T G 0 W AR K 0. 01 R A HHRE DR A R L X — € CBRE IE TR0 52 AR I
AR O S BRN F O EL S RS HE SR AL B B AR ARG RE T T LU 2 3R 3 2 5 ) A ik
0.01 B IR T—y KR ML AT 2% AHAEE A A A K AR AR TE 50 SRS K

Xof TR A AT 25 350 v bt in LR A4 T Tk 2 e R AT R I 3 v 3 B9 0 A8 58 R 3K 3 0. 01 {H
IHHAE —H Mo R IR E IS R e, A& 9 BTz, BUR # 0= 57 IhX6F 107 B4 H A8 A S A FRK 48



106 ;LK h % (2015 4F) 45 30 &

77,3 5 SCER (10 B9 A TR BE - Br AR 207 IO 2L 5 P 25 U i P R #O KR (E S TR 1
Hr,
3.3 SMRERTHHAE

9 T W5 A R A v AR A ) e IR TR Y 29 RN L AR T — ARl LR 0. 4 B9 A (Sevl-
2) FHRAE (Lev1-2) 30 6 BT P9 8 SRS Th 3 1) B0 1) 102 28 Ceoe) 5 0 1) B 28 Cegor ) Z BE (oo / o ) Bl
B CD RS A M2, W 10 Frzm o H im0 B i) il /0 S 1A o A T A B B IR [ e/
eor | 95T 0. 3, F T B BOTRPA LE L FE UL B B L N SR BE L2 0y R AR AR 0 TR E A
32 ST B St I A RN | e /e | B T 2K A B 0 AR AR R L I B A9 4S5 TR B TS A B T B
HHE AR AR /N s U5 o BE 2 HLAE A SZ T A0 | e/ eoor | S8 00 KL ARAE S5 TR BRE - 2 1) 72 A T A B 5 A A
HAEF T3, P AR A IR BE A A =0 T RAS TR EE 1 32 B0 AN 09 20 A O B B m 85 W12 R
RN AL IR T XA A A A S TR AR R YR R AR TR EE BBy T
AR BB, TR B e S22 TR B A R A 5 P A8 A A Jm 3 e i o DT el 2 3 B A PR 5 B U A LA
—E R REE S . X T WL R HUEAE SRR AR T— e/ a0 [ R MMM,

44 2000
33 F 1500
z =
2 % 1000 F
< 2r x
= =
i
500 Y smaaa
11 F < Rtk
< Ko
0 [ [ 1 1
0 0 500 1000 1500 2000

73107

Bl 11 BB v — ye KRN

Fig. 11 ¥4 versus ¥s curves of typical specimens

K10 BB T— e /e | ERIME
Fig. 10 Torque versus | &-/ e |

curves of typical specimens

XFF R G 32 7 B s B B o e T O A R AN IR AR R S B L AR R T D)
o A% 5 A TR EE LA AL AR &R . S T SRR e DU AR R (Sevl-2) A A A (Levl-
2) R L HE T 32 A 0 I AR e S A B AR v SRR O R EAT B B A vy (e = O0r/ L, HoH
=D, /2 JiAHEmE A e R M E 11 Fros . w0, Y 59 0 A48 29/ F 0. 001 Bl 244 2% 1w 14 V)
N7 AR 55 A AR IR R R
3.4 BHSEXHE -—HAMEZNT N
3.4.1 EHIELE

B 12 g5 i T i Bk B A U — % A it Ze s i AT L ZE AR OGRS L il e B R E
TR HOHL NI EE B B2 M AN o X T F AL AT 5t %) il . A RO B (n=0. 2~0. 5) , B & il & L A 3
A TE W E A 55 58 Ve [ B B B B L M2 R 2 B B FH R 280 BB A BT B o TR T R LA S Al R T
BUNEF(n=0. 2, 0.4) i AT A 2 2k ) Bl 25 il P b i 385 O T B L S il R L A KRB (n=0.5, 0. 6),
A WP AR 2T BE A R L r 3 R MR, AU R R AE R E G2 1T IR EE - T A2 F
B B e T, Bt 2 il R B 3 R B AR 2 0 2% 1S R L3 e DA T N s A R, N E
G J1T B Bl L3 R, BT AR 2 T B W/ o BRS04 I BE AR S . 3 B Y B asUR
R BT AR Sl B RO B TR R A A A 3 6 e R R — 2 el A5 1 ) B AR 48T K
024 %k R BRI T30 78 09 AR 4807 T I 0% s B2 0 R — 26 e 45 247 1 A AR 38 T B AR



4 23 Sf J2E B0 A TR B b TR AL A PR T 5 107

N
4B
=

13

44r - “r

|

KRN o REN o

Sevl-3 (n=0.5) —
Sevl-2 (n=0.4) —

Levl-2 (n=0.4)—

T (kN-m)
R.}

T (kN-m)
(%]
(%]
T

Sevi-1 (n=0.2) — Levl-3 (n=0.5)—

11 1 F Levl-4 (n=0.6)—
Levl-1 (n=0.2)—
0 L 1 1 ] O 1 1 1 1 1
0 1 2 3 4 5 6 0 1 2 3 4 5
7(°) 7(%)
(a) JEHH T (b) M HE

P12 fh s b XL — e f 2R 52 R

Fig. 12 Influence of axial compression ratios on torque versus angle curves
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Comparisons between simplified results and test results of CFDST compression-torsion members
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Experimental Study of Concrete-filled Double Skin
Steel Tube Members (CHS Inner and CHS Outer) Subjected

to Compression and Torsion

HUANG Hong"?, GUO Xiao-yu', CHEN Meng-cheng'
(1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China;

2. Jiangxi Key Laboratory of Control and Simulation of Construction Process, Nanchang 330013, China)

Abstract; 7 concret-filled double skin steel tube (CFDST) specimens were designed by taking the axial
compression ratio and slenderness ratio as main parameters. At the same time, 2 concrete-filled steel
tube (CFST) specimens were also designed for comparative analysis. An experimental study was
carried out to investigate CFDST mechanical performances under axial compression and torsion
composite loading state. Experimental phenomenon and results are described and analyzed respectively
in this paper. Results show that in whole loading process, there is no descending segment on torque
versus angle curve of the CFDST members subjected to compression and torsion, and CFDST exhibits
some potential late bearing capacity due to its good plasticity and ductility. The confinement effect of
steel tube on concrete is more significant on the late loading stage. The axial compression ratio,
slenderness ratio and hollow ratio have little effect on initial rotational stiffness of specimens, while
the axial compression ratio and slenderness ratio have certain effect on the torsional capacity. Finally,
the bearing capacity correlation equation for members subjected to compression and torsion was
adopted to calculate the torsion capacity of CFDST member. Calculation results are basically close to
test results and are somewhat overall on the safe side. The correlation equation can be used as a
reference for project design.

Keywords: concrete-filled double skin steel tube (CFDST); compression and torsion; test; influence

parameters; correlation equation



