S5 53 B4 5 M PO IR R =54k (H A FHEE M) Vol. 53 No. 5
2021 4F 10 H J. Xi"an Univ. of Arch. & Tech. (Natural Science Edition) Oct. 2021

DOI.; 10. 15986/j. 1006-7930. 2021. 05. 010

R EC M & A N Bh By Bl $h &R B
4 {4 5 L BE T BG AT 3T
F O8N FEWHALY, FRPE, OERE o0 4N, TS
QLR 2 A, A 2, 7300505 2. WRARSTRHE K £A T RSB, B 1%, 710055)

FEE . SHWEI0 N R B 2 i [ 68 B R e A AR R D 2 B RE L R 7 AN IR B R AR AT T RO 2 bR,
PR I0 A ] P A 1 T SO W A B2 B R 3 ST RN BE A . R 2 SRR . N EAR R R I sh i RE A St B 5 % B
YER, PR R Z BRI AN B, 2Rk B IR =2 Ri7R 2 B, BB R RE S B Z b JE Ak, 5%l E IR
BEAOREA L, TSR . A N 3 B A 1 AR PR 32 B AR B 7 4 SR 13, 60 26 A 7,82 % ;5 [ B P LB B A 1]
IR W AR T 9L 22. 9400 5 B IR 3R A 1 AR R 32 B 7R 3R 7 s AR /N, H BRI BE B AL K A e B AR S 4
gL, MREE L% . FHA R T AE ABAQUS R B R A M AT S B 47, BIAE R 5N 45 R &
UF. B RLIE N BB R e O A2 R A R 0 R T e A, AR SR 0 B IR R A0 2 R R A S
R 5 E Ry & BT

KW WEIREEL; WERE; mME; foZhilE; RE T WE

hESZES: TU3LT7. 1 XEEARERD: A XEHE: 1006-7930(2021)05-0682-10

Experimental study on axial tensile behavior of circular concrete-filled
steel tubular members with angles and stiffeners
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Abstract: In order to study the axial tensile behavior of circular concrete-filled steel tubular(CFST) members with
angles and stiffeners, the axial tension test was carried out on seven specimens to explore the effects of different
internal structural forms on the tensile bearing capacity and rigidity of the members. The test results show that the
internal angles and longitudinal stiffeners can effectively participate in the tensile action and improve the tensile
bearing capacity and rigidity of the test specimens. When the specimens reach the ultimate tensile capacity, the
internal angles can reach the tensile yield. Compared with common CFST specimen, the ultimate tensile capacity of
the specimens with angles and longitudinal stiffeners is increased by 13.60% and 7.82% respectively, and the
bearing capacity of the specimens with internal angles and stiffeners is increased by 22.94%. The internal ring
stiffeners has little effect on the ultimate tensile capacity of the specimen, but it can transfer the external load to the
inner concrete more effectively, so that the concrete is evenly tensioned. The finite element software ABAQUS is
used for numerical simulation analysis of the test specimen, and the simulation results are in good agreement with
the test results. The results show that the calculation of the bearing capacity of the test specimen based on the
existing codes tends to be conservative, while the calculation results of the axial tensile stiffness formula proposed
by Linhai Han are in good agreement with the test results.
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Tab. 1 Main parameters of specimens

e W MEE M MEH
oy KT RERME R AR
/mm  /mm /mm /mm /mm /mm
ZL-1 3000 400 6 RIEE 0 0
Z1L-2 3000 400 6 D. 0 0
Z1-3 3000 400 6 D, 0 4-140 X 4
ZL-4 3000 400 6 D 4-24 X4 0
ZL-5 3000 400 6 D. 4-24 X4 4-140X4
ZL-6 3000 400 6 1.5XD, 0 0
ZL-7 3000 400 6 2X D, 0 0
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Tab. 2 Material properties of steel
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Wi t/mm  f,/MPa f,/MPa E/MPaxX10° &/%
W 6(5.67) 393 520 2.14 33.2
KA 5(4.76) 390 546 2.11 33.1
WE 4(3.81) 298 463 2.13 43.1
YHh 4(3.86) 392 568 2.10 33.1
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Tab.3 Elongation and necking shrinkage of specimens/mm

L e
Z1-1 31 11 10 9
71.-2 28 10 8 9
Z1.-3 32 10 8 8
Z1.-4 27 9 7 7
Z1.-5 23 9 6 7
71.-6 27 10 8 9
Z1.-7 26 11 9 8
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Fig. 6 Load-displacement curves of specimens
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Tab. 4 Test values of ultimate tensile bearing

capacity of specimens

Wbl AR SE RS ZHRE S

. -
RIS m Jmm Jmm WERE/AN
Z1-1 ARE 0 0 3 476.59
71-2 D, 0 0 3481. 33
Z1-3 D, 0 4-L40X4 3 917.36
714 D, 4-24 X 4 0 3 715.47
Z1-5 D. 4-24 X4 4-L40X4 4 236.56
716 1.5XD, 0 0 3423, 42
ZL-7 2X D, 0 0 3 402. 65
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Tab.5 Comparison of bearing capacity between finite element

analysis and test results

——_— AIRTTa R R N./N,
Ne/kN N, /kN

ZL-1 3512.56 3476.59 1.010 3
ZL-2 3 532. 65 3481.33 1.014 7
ZL-3 4012.32 3917.36 1.024 2
yARY! 3 687.56 3 715.47 0.992 5
ZL-5 4318.93 4 236. 56 1.019 4
ZL-6 3507. 83 3423.42 1.024 7
ZL-7 3497.35 3 402. 65 1.027 8
FIME 1. 0162
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N,=(1.0—0.4a)A.f, (5)
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Fo6 MEMMARBENTELERSKBERIILL
Tab. 6 Comparisons of calculation results of bearing capacity and test results of axially tensioned members
A SRARIRIES SIS N../kN N, /kN N, /kN N;s /kN N /N N;/N.  N;/Ny,
/mm /mm /mm

211 RRE 0 0 3477 3211 2919 3137 0.9235  0.8395 0.902 4

71.-2 D, 0 0 3 481 3211 2919 3137 0.922 2 0.8384 0.901 2

Z1.-3 D. 0 4-1.40 X4 3917 3 490 3 287 3 505 0.890 8 0.8390 0.894 8

714 D. 4-24 X4 0 3715 3 360 3068 3 287 0.904 4 0.8259 0.884 7

Z1.-5 D. 4-24 X4 4-1.40X4 4 237 3693 3 436 3 655 0.859 0 0.8111 0.8627

71.-6 1. 5X D, 0 0 3423 3211 2919 3137 0.937 8 0.8526 0.916 4

Z1-7 2X D, 0 0 3403 3211 2919 3137 0.943 6 0.8578 0.9220
3B 0.9116  0.8377 0.8977

H: NoAIREE, Noo Ng,

4.2 NIEtE
4.2.1 FEAR

CER & TR BE 1 45 M) B R BLIE ) (GB50936-
2014) 0 0 CRRIR B B TR 48 A B T LR ) (CECS
408 2015 )1 AISC360-16"1 F1 Eurocoded-
200415 FIE Y o 2 1 AR TR B 4 A 04 Tl WY
HHEAR. Han ST IR AE R T/ AT 45 2R,
P 0 [0 B TR R A A S M B R

(EA),=E.,A,+0.1E.A, (7)
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Hrp, (EA)CHIFHEZR, (EA) kg R, H
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x7 MHENETEESHKBEIER
Tab.7 Comparison of the calculated values of the axial

tension stiffness with the experimental values

WA S (EA)/10° kN (EA)./10° kN (EA)./(EA),

Z1.-1 1. 994 1. 941 1.03
Z1.-2 1. 994 1. 955 1. 02
Z1.-3 2.021 2.005 1. 01
Z1.-4 2.075 2.095 0.99
Z1.-5 2.102 2.014 1. 04
71.-6 1. 994 1. 915 1. 04
Z1-7 1.994 1.939 1.03
FHME 1.02
5 #Hig

XF 7 AN [ P A i ) (R Je g A RE AT
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LT 4
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