36 B4 3 W R K E KR Vol .36 No.3
2019 4F 6 H Journal of East China Jiaotong University Jun. , 2019

X EHS:1005-0523(2019)03-0080-11
B ERIE fh X [ $R S i A Al [m) 7 3 1 RO =2 M) 93

R A, TR R 3

(e B R L AREF B, 7L ® 5 330013)

WEE. &M ARAKME ABAQUS 3 26 AR5 3 5§ 4% B 40 % i 5t £ 18 4 B35 8 AF R T b A7 883 B0 5 R BT e | &
G AT Fe R B IEARAEE BB RS kAL FEAEENMERR L E N FREN S oA, T =B &5
FIAER T RARA I, 2T EREN - T EA R, 4R IAE T MR P ) B A4 69 4 R R 3 ) AR, ARGE B M4 b 3R, R
AR AT E AR, A 3 E AR B AR R RS X AR MR MAXRIER O R ELE R GRIOLY . AHFR
AR s R R AL AR P e by B A H A,

KA ¢ B A0 F R A B B Ak dh @ R B ) B A

i E 425 . TU398.9 XHEAR R A

B R R A 1 A R 2 T A o A v R X HG P TR TR B e B A AR T TR b A T = 2 RO
A TR IBE - B BT T 0 R S AR vy 5 AR DAY IS Y R X A A 8 S A A R ) AN B AT | B 1R A A
P J e o R RR SR A AR AT B R) AR R R T IR B A M R BT D, A R B
H RG22 PR TR S 2) Tz N,

30 A9 R B 25 M L 2 R S 3 (0 B R R OGP T T AR TR BE A 2 I PR RER AT ST,
[l Y Ah 2238 EAT T R B B AR 40 A1 A LU i T 90 22 B0 0 300 A8 TR 36 0 iy R AR ol | 9K T, 7 52
PR TR AR TR BB b AR T R R | M R ORI R AR R A BB R AR D AR SR B I kX T R M
ol B BIF A A% ) 2 B S T el O K 32K A A g T ko A A TR R e ) R VS e ) B S A B
AW K, AR TREE L 1 AR SR B TR AW A AN U ARSI ik T LA B 5 A ) B AR
PR ARAE T | 5 W A9 A8 TR IR e 2540 4 22 A PR RV K 5 PRI, 23 BT Jeg 40 S o 00 5 TR 5 - 95 4 1) g 2 1R
ARAG RS TE B DA 54 04 22 4 T AP EA E B R TR S AR =

AR SR T A BROCHAE ABAQUS S il 1] 52 s F9 Ja3 750 JE3 by 99 A7 YRR 068 ) 7 A7 BU(EL AU

1 ARTEBAE

1.1 EAXRIE
1) A% BHRHEAT SRS PR AN 25 16 [R] 1
2) AN AR R BE L BRI R BRI
3) B BE AR AT A, AR AT 58 R A - AR ECE
4) AN EAMWAE FIAZ O TR BRE 22 TR &5 T 78 1) 52 00
5) N5 AN AR TR BBk A ) SR AR i

rfm HH#A . 2018-11-26
BT HRKAARFF=EETH (51378206,51468017) ; TLIH4A H AR HA 1 H (20143ACB20008 )
YEE BT Av (BRAF A (1962—) , ), i Wi A S 52 T 1) O AR S5 A A RHI A 25 454



5 3 4 AR A N, 45 ¢ J 0 I8 ol o 680 800 5 56 Al 1] 7R 2 9 5 W 4 A 81

6) A JR BB JE T o KT IR

7) JEE kR AR A A A BE TR, FERR S SR P RRATI IR AL
1.2 LASHSHRE.

T BRI PRGN AR A 2 2 T D AR R e R R N % 2z A S R e T ELAR R 3 A AR SO
3 A% AR BE AR R RHE AU LA S B s 1R 2 B,

x1 WERRLIMRBMER ®2 WERELHEILASH
Tab.1 Material properties MPa Tab.2 Geometric parameters m
TREEL 3.54 mm JEEH

WS WESMED  WAEBEE . WFRIEZL

SEOTRPURE RO SRR
58 JE £ JE f.

JRIRSRIE £, HURIR I

CFST-X 165 3.54 480
50.5 32.67 368 449

1.3 ErERpERIK

AR b AR B P | AR R B e 2 ) I et 4 DX IR T LB el AR (A A BE TR AT e,
R 2 PERE R e A A4l o SR B - A SN R D7 R T T BR B 1R 3 S BOR IR, RN (I A1) 1,
YN w (w=l, BEIRE ) RIE N do KITEBEE MRS B R N R 1o 32 BLERIE D d 1 A
{14 I S A9 R OB A i e e — 2 A 1 A B TR

ARG L L 75 2 JE5 ok e g AEZ S i B A 4 G AR BR AT e 5 (1) 35

[ 0 2 2 —
2 [D=(D=2d)"]-1=V, "
0
5 D=l
TR 05 S 0B ok At o B R T AR R :6=V ) Voo Horb VO N BT B IRBL, Vo O R ik

B BIART
1.4 HWEMERFMIEX 5

A 5 A0 TR (B 1) 22 o T 2 1) b SR R R, D) A VR R R A A (R 9 R B
0.6) . SN TREE 1 A 9 sty FH AR MR 285 38, 25 0 5 A% 0o TR 05 - [ 1o 4 il SR P RG22 fl | 5 448 [) A SR 48 2 29
o K 5 A S SRR A3 0 DAL TR0 S5 AT A AR B A AT B P AN A RO TR B R
8 ALK IAIT C3D8R, o 1 4 v BB AN B | 7 Jag F0 JE ok ke i B B 50 IO A% e 52 10 %
1.5 THE5HFEH

RS K d INAE RS G 1 27 4 b b — i o [ 1 A A B 2 SRR G S AR U e,y D 2
Al 1) B B F RN RS 5 A L 3 A it o il i 467 2, T 20 RRE L S AR e,y A 2 Bl 1) B AR Ly Bl A
ik,
1.6 #FE4FE
1.6.1 REE T A RIA R

B TR BE P O IR BE 1t T A2 B AMN A ) 290, HoR 3 WA BT B AR % 98 R P e A A BT 3
T o R BUAE T R — 2 XoF I U 17 7 ) o7 728 185 o 5 — 2 TR 5 IV g — 0 A R A T B B AR AP 58 AR A
5% 2K S PR H (4 T ABAQUS AT FRIT A A A% O TR 6 AR R BN O TR B+ S5 5800 T - i AR



82 EESN S T N B O 2019 4

K AR R AT
20— x<1
y:\ X 51 (2)
B-1)mx

o xzj—; y:(‘;—;ao = f.380 = €48000°2x10°; £,=(1 300+12.5£.)x10°¢,,
0 0
_(2 PIE i (3)
1=11.60+1.5/% Ji A i

(2.36x10) " L r050.520.12 154 T 4 i

B= 01 . (4)
J—l.zm T TR I
oo, R EE A PR BT R 50 5 5 TR 1 M s A B =4 730V f, ,MPa; i1t w, BL 0.2,
1.6.2 HAE I 1 — i 2% il 2
X5 T H P AR B9, B A4 04 10 ) — 0y A8 56 78 M 2 — M vl 43 S s v B (oa) BRI MEBE (ab) IBTEEL (be) 5
FEBE (ed) AN IR (de )55 5 A B BE AN 1 TR, BE 26 R BRA 2 PR A0 R ) -8 28 6 2, L2k hy T Ak 14 1o ) —
X5 BB e R AR

Ee e<eg,
-A&+Be+C e<e<E,
o= /s Ea<ES e, (5)
/1 140.6 ;x_i‘zz EESE,
1.6/, E>E

K f, A ) i IR B 5 A Y SR R E.=2.06Xx10° MPa; Lt i 1 FR 5T X5 7 (%) 1 A8 e,=0.8f, /E., FF 1R
HEAE AR B BE 0 VAR e,=1.5¢,, R ASRAC I BE BN AR £,=10e,,, 8 B R T X5 N B9 N A2F £,:=100e,, ;
A=0.2f, I(&.-¢.)*;B=2A ¢&,,;C=0.8f+A (&,)* -Be,.

0 & &a E €3 &

1 SAMHRAN-REXFR

Fig.1 Stress—strain relationship of steels

AR SR 18 B A Jr P8 ok R0 A Jrg S ok X B R 9 R BB R AT g 2 AT B R e 23 B 2D R A Static
General , J& 70 Ji 809 A5 R 35 LA AT FROTAC RS 2 DL IRT 2,



%34 RS I, 55 . ) 0 G e o [50 SE TBE A Tl 1) R 4 7 ) 5 ) 43 T 83

{57 %% fir 2%, Ul=U2=0 o7 7% 7 2% U1=U2=0 (VEEZOE U1=U2=0
UR1=UR2=UR3=0 UR1=UR2=UR3=0 UR1=UR2=UR3=0

_________ = e e e s

9 assith 051 fiEeds psenERi

Pl i
p7 : I
p6

T
7

o~

| A |

1

pS
p4

| NN i
| AR [N
~

i
| W
T

p3
p2 i
pl A 05h _____

1
T
I
T

T
| W
| N N

i

A i n s .

F R UL, 02,03 5 503 v,y 2 #0208 s URL,UR2 ,UR3 43 53 x,y 2 NG S (0 55

B2 SHMEHMRNERZLIEFRITEIE

Fig.2 Finite element model of concrete—filled steel tubular (CFST) column with local corrosion

1.7 #&=EIE
T BAEAS SCAT PR TTAR AL (4 A P 2 IR SCHER[1S TR 16104 #4140 2 50 K T e XN s 280 55 300 57 2% A, 2300
HES7. ABAQUS A FROCEUE 73 M 8 5 A7 BROT R 73 BT 5% 21 1) 157 % — 12 A% ih £ 031 5 SRR 1) X 6 45 2R
RS C-NC-114-X 1 C FR- i PRI 8 2 NC 2rn Eam i 5 1, 114 Fon 898 M2 N
114 mm , X ACFAGF A IR RE , W1:095 SR B4 T T30 9.5% . TR PRET T A4 1A TR 56 A 7 b s Ay

BT, A7 B G $IC (B 80 75 5] 09 1 4% — i B 900

F 28 15 SCHR[1S ] R B 45 SR A e hE | f R 3 800}

iR 700 = ---
AR I B S T AR 75 (s 2% T 04 4 600

P 224 BB | R 16 Jod B0 o O 2 3 94 5 Z 500

i JE K 1 1/6 B8 b . BRI K 1 1/3 85 o R ER 1] = 400

Qo a0 ) o S A S 3001 e

(175 v R 1 K BE R 1/5 T il 4 JE i 40 200 ~ e

i o 0 ) 4 0% S [ 5 e 25 F 50 40 100

B AE BRSBTS 4 7 0 1 O 2 4 6 8§ 1012 14 16 18 20 22

73— B 6 2R M1 28 15 SCRR[16] P O 5 25 L 0y Al

GR, WA S R, (a) ¥J1FC-NC-114-000



84 R % E K ¥ ¥R 2019 4F

900 900
800 800
700 - 700
600 - _ _ - 600
E 500 E 500
= 400 = 400
300(] - 300() -~
200 - R 2007] - ﬁfﬁ
E) —A5 1L
100| 100
0 | 1 | | 1 | 1 | | | | 0 | 1 | | 1 | 1 | | | |
0 2 4 6 8 1012 14 16 18 20 22 0 2 4 6 8 1012 14 16 18 20 22
A/mm A/mm
(b) #1F C-NC-114-095 (¢) M C-NC-114-205
B3 FAEABHMENNERETHEMRE(F)-LB(A)HE
Fig.3 Load (F) — displacement (A) curves of CFST with different corrosion rates
AN N AN N
] M N
/—\ h r— <D
N~ N~~~ N~ — N~~~
B4 AEBHEMXIE(INV)REE
Fig.4 Schematic diagram of different local corrosion (I~V)
450+ 450+
400 400+ = ===
350 350+ =
300 300 [ 7
z 250 z 250 :I
= 200 = 200r,
150 1501,
100 - I[-1&% 100 - - I-1it%
50 — [ -1 g 50 — 1I-1 44
0 ! ! I ! ! ! ! | 0 1 I | ! 1 1 | I
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
A/mm A/mm
(a) M1 1-1 (b) 1 1-1
450 450
400+ 400
350} == = 350
300+ 300
/
z 2501 z 250
= 200+ = 200
150+ 150
100 - LI-1 % 100! - V-1t
50 — -1 ) 50 — V-1 #1
0 | | L ! | | ! | 0 I I I I I I I I
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16

A/mm A/mm
(c¢) H¢F 111-1 (d) #1 Vi-1



5 3 4 AR A I, 45 ¢ J 0 I8 ol o 680 800 5 56 Al 1] 7R 2 9 5 W 0 A 85

450
400
350
300
250
200
150
100 - - V-1 5

50 — V-1 8

0 I I | | | | | |
0 2 4 6 8§ 10 12 14 16

A/mm
(e) ¥F V-1

Es5 FEHEHERERE(F)-IB(A) ML
Fig.5 Load (F) — displacement (A) curve of circular steel tube with local corrosion
DL PR R0 25 R B0 iR 3R B | AR SC A ST 09 AT R o AR FURE R AR 48 OC 2R 2 AT AT AT 30
2 BRITEMERESH

K Hl ABAQUS A7 FRIT R HIARA 53 A B AN (b 3707 B | XU 5 ) ) 0 i) 2 -5 B2 B g ol s 5 0 A VRS 0
AR A B - O R MR B R, TR SRR A BROT RS R 23 T B R A S L 1.2~1.6 T, 2
AN PGT b 0 A7 I A A S B o A 7 N TR R AN R i 9 AR, pl~p9 il
PR TR AE SN ST L L T S A ST A R R R N R AS 050, 5 ISk
HU, iU AR E KA, 2425 iR Ak T ] 18 B 11 Je Ay Xk 806 9 05 A0 el 1) 7R 28 7 (9 B I I, A i 70 4 7
TG BETT 1 B P Ia], H R PR STAE A8 3R K- Ay, H R 807 2R B0 18 e A K/, 2425 8 ik g )
F10F 2 B g o 9 7 F 05 A B ) R A8 T O R MR IR, 4 — A Dk BT 1 T TR R R RS, 55— it
VU] 9 JER B i STC TR — RE A B, VSRS A P T A B SR T T LR R,V TR SRR P T P TR RE R R
R 9 A TR B AR AN A SR T T TR EE d 9 509% 00 448 BEJRE B il 15 403 B & 9 0.5% ), 1h 28 30 (1) Wl 358
PR, A TR R 49.61 mm, PhITTEEAE Rl A e e i 19 A0 B2 34.45° A SRR BT A9 K 35.08 mm,
ST SR 2R e 5% 1 1 A B O 24,360,

2.1 BB

A Pl IO B R B A T R PR A IASC R W 6 Pk o AN 6 T RLFR H, JR 068 e A 4
TRBE AL R BRR B A7 52 i HL Bl D e i (4 B 2R A PR A 2l X RR B2 i AN K SO TR B
A NS A Sk B B A e R N N Rl 1) R T O i R 2 AT AR R BRE AR R BROR 2 F, R
JiE Wi AR 3 AT F, BE TR0 B9 TR e AR R A B S R A AN 7 B o NEL T T AR Y JE ok x4
TR A 1) ik e 7R 280 ) 582 T 5 R 0 114 A BR A 280 B2 e T EL P 67 T R R A R T IR X
SR 2 55 38 B g R 5 A0 A TR B e A ) A0 IR R 480 3 0 e A 7 2D I el 4 R R R RS Bl 72 A LA LAk S A A
HR PR A e X R 3 A IO ok A TR R A A0 PR R ) 5 AR e A A TR R A A BR AR ) =2 A S
BRAF S0 R B o =F 1 F, 5 BRRET53 We) ZR BB b 370 T A B 2R A% Bl 0 28 AL LR DL 1] 8, TET 8 R LA
e RN i VA i L RS W i D0 = s e w4 A2 = A R A O PeE 2B = N E 2 S R VIR 35S
T BN Dl O R AN T AL A IR 7R T 5 ) R A B LR 0.965~0.991, AR 3 1 52 Wi 22 BUBCKR: | 7K 48
TR AL

K9 g5 i T RITIE TR BT 1 = oA T, NI 9 T AR M Fe Bl s PR R | B4 T 5 A ik a7 4 4>
A3 257 AR IO 0 B v R Tl e A 30 B8 R D e A e T 4 A DX 5 A AR TR B R R AR — B0 T i X
21 d5e /I B U 5 5 B0 i) — S0 f 5 30 XS T e K fee eI U I X

F/KN




86 L R N

it 2019 4

1750 - 2 000
1700 1 800}
1 650 1 600+ - _
1 200+
Z 1550 z
é é 1 000 —o— CFST
1,500 200 o CFST-pl
1 450 i —4—CFST-p2
600 v CFST-p3
1 400 Y 400 o— CFST-p4
1350 200 —<— CFST-p5
1300 1 1 1 L L | 0 L | | | L
1.0 1.5 2.0 2.5 3.0 3.5 4.0
A/mm 0 4 A/mm © 10
(a) (b)
B6 MINARMENERETHNME(F)-M%(A)HE
Fig.6 Load (F) — displacement (A) curves of CFST at different pit locations
1710 500
1700 - A
1 690 - 400}~
1680 - - -
1670 F = 300F
=z 1660 - £ A
= B iz
R 1 650 i 200}
201640 F
¥ 1630 . 100l
1620 - b A
1610 ° ® Fy OF
1 600 ' ' ' ' ' L ! ! I ! ! I l
0 100 200 300 400 500 0.965 0.970 0.975 0.980 0.985 0.990 0.995
25 /mm ALY
7 MAESNERE T ERRAZAERAS B8 MnESHEGMRAKIE NN IR
WEZX Fig.8 Influence coefficient between pit location and

Fig.7 Ultimate bearing capacity and yield bearing
capacity of CFST with different location of pits

|
-

ultimate bearing capacity of components

I3 3 4 v s 55 X IR

B9 MmEEENESHE

Fig.9 Distribution of stress cloud around corrosion pits

22 WA ERNEMm
2.2.1 il a] B8 W) AR RE Y 52 R

AT Sk T ) B [ SJe 3 Xk 06 9 05 A il 1) 7R 28077 1)

U} g i e VA R U I (O 1 67 EA N B

XA IR B AR AT AR F-i A% A SCRINZE LI 10, DA 10 AT LU M 5 f 370 Xk 8005 3 5 A i BR 7R 3



5 3 4 AR A I, 45 ¢ J 0 I8 ol o 680 800 5 56 Al 1] 7R 2 9 5 W 0 A 87

3 ARV B L A k5T AR A O 3 D S e A5 ™ R AR TR B A AR RO O T AR R 4
EIREE LAE R IR RS F, AUE IR ST F, BESTI A B A s i 2 AL SC Rt &l 11 fros . i 11
AR, AEFR 1] £ 40°~ 18002 (], [58 A9 8 R 56 A 1) 8 PR 280 1 A0 s I 74K 2881 i o B T) A fi) 0 2 1949 48 K i 384
R, B DL A) ER [6] £ BB AC  FE5 ok X 0 465 Y T A A PR AR 480 3 R e IR AR 2887 B S W DR 583, A ] B ) S £
F1%3 85 R R 28 3 57 W) 2 25 i ok 70 ) 0 i S A 9 8 R T R A 12 o, HELE LR 0.959~0.973 , 7R 38 1 2
FBOBR KRBT IB L)
222 DhIrCI]RE L B Y R N

AIF Gk T ) Al 1 ot 0 5 TR 5 T 1) 7R 280 B RE WA I, S — A P 67 B RE T O TRRBE A e i
73— PRI (B P70 ) W 2 1 [R] — RE £ 1) 188 B 1 I (8] B 24 B 5 45 A9 A TR BE A B AT 3 -8 A R R
MNP 13 Firzs o AIET 13 AT LUF Hh JE ol R ol g [] R 22 B 1 60 400 78 YR 5 T A Al RO 81 A 52w 3t ) i g
o A 0 R T 5, ok 7 ) i 2 B A A YR OB R AR R RO B SRR G, 1R 14 25 1 T A TR B AR
W BRAE T F, MU IRARE T F, 5 SRuT A2 e g e R ith £k, i &1 14 R, 24 B il AR A TR BE A
R S YT A i 2 1 B8 B A T I (UL IET 2) , Ao A A% PR 7 28 3 R AR 7R 2807 3% S s/ I 38O S e ) 1 R B
240 mm (B {70 B A R SRR ST ) BN, A4S TR B A R RO S8 A R BT A B B/, B T T

1 750} 2 000
1 700 1 800
1 650 1 600[
1 600 1400 #
~ 1550 - 1200 &
= 1500 £ 10001 % —=— CFST —+— CFST-H120
800 [ ¢ >~ CFST-H40 “— CFST-H140
1 450 600 —— CFST-H60 — <~ CFST-H160
1 400 400 A CFST-H80  —~—CFST-HI180
200
1300 I | I | I I : : : : :
1.0 1.5 2.0 2.5 3.0 3.5 4.0 00 D) 4 6 8 10
A/mm A/mm
(a) (b)
E10 MiniAEREAENERRELENST (F)-L® (A)HE
Fig.10 Force (F) — displacement (A) relationship of CFST at different circumferential angles of the pit
1670+ 0.976 -
1 665 0.974
1 660 2 0.972-
1655+ 0.970 -
Z 1650 = 0.968-
% 1 6451 g 0.966 -
% 1640| o 09641
16351 LI 1 0.962 -
1 630L o 5y 0.960 -
I ! ! 1 I ! ! | ! 0.958 I | | I I | ! ! |
20 40 60 80 100 120 140 160 180 200 20 40 60 80 100 120 140 160 180 200
i g/ (°) Frm e £/ ()
11 MEREAESHNERRE L HERRERENIE B 12 MRAmEASHERRAEIZMEAY
RAZHIXRE Fig.12 Influence coefficient between the circumferential
Fig.11 Ultimate bearing capacity and yield bearing angle of the pit and the ultimate bearing capacity of the
capacity of CFST with different circumferential angles components

of pits



88 R Z W OKREE AR 2019 4

A TRBE LA TR I B k0 A TR B A R R AU IR R 3 R R T 2 B AL T A AR R B A
R BRI A R AR A R ) 2R R e e e s (] R 2 RS B AR A MU 2 L IET 15, 78 R kA5 4 AR
B Pl L R A [ A AR R R 287 52 W) 2R B BBV L 0.974~0.984 7R 3 1 52 i) 22 BOBOR | 7K 2%
BN

1 700 1 800 -
1650 1 600 -
1 600 1 400 _:
1550 o 1200 4
= 51000 [ &
= 1500 = 200 L4 o CFST — < CFST-H240
600 [z — % CFST-H120 —° CFST-H320
1 400 400 [¢ v CFST-H160 ~—* — CFST-H360
1 350f 200 B & CFST-H200 < CFST-H400
1300 | 1 1 | | | 0 g | | 1 l l
1.0 1.5 20 2.5 30 35 4.0 0 2 4 6 8 10
A/mm A/mm
(a) (b)
E13 MREAARBEEZSNERRLIEN(F)-IH(A)HE
Fig.13 Force (F) — displacement (A) relationship of CFST with different bus bars between pits
1 690} 450 |-
1 685} 400
1 680} 350 -
- 1675} £ 300+
% =
= 1670F - EJE 250+ A
& _ &=
o} 1 665 = 200 |- A
1660} ® . F 150
1 655 () ® fy 100
1 65(% | ! ! | | | | | 50 | ! | | | I I
0 100 150 200 250 300 350 400 450 0.974 0.976 0.978 0.980 0.982 0.984 0.986
At 7] 15 S /mm CATEY
B 14 MinEHEESSNERE THERRAZHFE B 15 MmiiAmkfSHERRAEIZ MR
RAZEAXREE Fig.15 Influence coefficient between the
Fig.14 Ultimate bearing capacity and yield bearing circumferential angle of the pit and the ultimate bearing
capacity of CFST with different bus direction distance capacity of the component
of pits
3 4HiE

A SE ST Tl 16 A A T ) A o TR R B A AR 2R 1 20 M ) ABAQUS A7 FRITAERY 7R (45l
SR AR BERAZ B B0 T, 20 1 P (6 B e g 1) B 1] SJe Ay 0B 2k B (5 99 A TR AR A T ) R 2
paRibE A0 PP T G SN N2 o

1) T A b I7e Jo S 6 et (58] 499 78 98 05 7 Al 1) i 2P R T, BE A T 0 09 A8 VR OB AR R R A 1Y
— A% B I3 — v, A A TR B A PR 280 AR i Rk 0 B BRS8N R S R BB B, S i 6 T A R e
R IR] S B BR AR 8 M R AR 28 7 /0 B AT b e 7 " 19 72 A R L ot 7 0 TR OB A v S S AR
g



5 3 4 AR A I, 45 ¢ J 0 I8 ol o 680 800 5 56 Al 1] 7R 2 9 5 W 0 A 89

2) X TP, Jrd 0 JEE ot 159 9 A TR B A A b e T AR T R 1) R 28 AR e R 28 7 I ok 47 ]
A i) JEE 38 ORI 38 A 5 B o 370 ] 9 2 B 0 0900 34 RS2 S0 I/ N R S R g A 3 (B P Tk bt DU TR B A
R S R AL T R0 P b o 0 4 T BB A Al PR R 3 A IR 7R 38T ) B2 i R T Y B AT T R
5

S Z Lk -

17 S M. B0 IR BE L 454 -0 5 92 ER (M. Jb T Fh2 i ARAt 2004 : 66-92.

2] EEAOHE A . B TR EE A M B R [M. Jb [ ST Tl AL, 2004 . 77-178.

3] 7R 383l K 2. DB 36/J001-2007 945 R 5t + 25 B TH LR[S, ma & VL P9 44 BT, 2008.

4] HAN L H,HOU C,WANG Q L. Square concrete filled steel tubular (CFST) members under loading and chloride corrosion : exper-

iments[J].Journal of Constructional Steel Research,2012,71(1).11-25.

[S] HOU C,HAN L H,ZHAO X L. Full-range analysis on square CFS stub columns and beams under loading and chloride corro-
sion[J].Thin—-Walled Structures,2013,68(1):50-64.

[6] MR R, 5K PL 8825, TR P B R T 4085 TR B - A Al s PR BB F 52 ()] A AR 33l K % % 4] ,2015,32(3) :50-55.

[7] EBRA 20 bR, T 208 k. < 300 i T T6R0 5 TR B - 3% 1 S ok B i B T 9. A U M 4 4, 2015(S2) - 50-55.

(8] 44N R (i, At S0 TR D PR BT T A9 A TR R B A 1 52 D PERB AT AT ()] AR 01 ,2015(S1) :149-158.

(91 Ty, Wb 942 | BRAS . 0 AR EREE R BE 1 52 102 W JE o 1 iU B B 52 [0 B AR A K% % 4] ,2014,31(6) : 103-107.

[10] ORESTE S BURSI,ENRICO CAZZADOR ,ALESSIA USSIA. Probabilistic analysis of a twin deck curved cable-stayed footbridge
subjected to multiple inputs and corrosion|]J]. Engineering Structures,2015,105:87-98.

[L1] BRI Jay 40 JE b oy 00 4 408 1 A0 B 7R 28 0 14 5 il 1) iU 3 F 9 55 RT3 T [D. 2R K32, 2016.

[12] ZHANG J,LIANG Z,HAN C J. Effects of ellipsoidal corrosion defects on failure pressure of corroded pipelines based on finite
element analysis[J]. Electrochemical Science,2015,10:5036-5047.

[13] LIU X B, ZHANG H,LI M. Failure analysis of oil tubes containing corrosion defects based on finite element method[]J]. Electro-
chemical Science,2016,11:5180-5196.

[14] W™ 6 2R IT Jal by, A LU JE8 e B 5 3 43 BROR 280 F 5[], TR 3 ,2009,26(11) : 190-196.

[15] X 50 &, 1R F P8 T 4004 A AR TR Bk il I 0 2= PERE AT SE[D]. ma 5 AR AR ACiE K%, 2015.

[16] AR 25 L8 B s A 07 FF [58 99 ° Jl 1) 52 73 PEREWF S [D]. W 7K 35 < I RV Tl R 2%, 2016.

[
[
[
[



90 R Z W OKREE AR 2019 4F

Influence of Localized Corrosion on Axial Bearing Capacity of Cir-
cular Steel Tube Concrete Column

Chen Mengcheng, Chen Naru

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: In this paper, the finite element software ABAQUS was used to simulate numerically the loading ca-
pacity of 26 locally corroded concrete filled circular steel tubular (CFST) under axial loads, which was compared
with that of non—corroded specimens. The parameters including the location of localized corrosion, the circum-
ferential angle and the axial distance between localized corrosion were analyzed to study the influence of local
ized corrosion on the axial compressive performance of the columns and to find out the most disadvantageous
conditions under the action of three factors. The result showed that for a single localized corrosion pit, axial
compressive loading capacity was the lowest when the pit was located in the middle of the member. When the
corrosion pit location was farther away from the middle part of the specimen, its bearing capacity was larger. For
two corrosion pits, the axial compressive loading capacity of the partially corroded circular steel tubular columns
increased with the increase of the circumferential distance between the two corrosion pits, but decreased first and
then increased with increasing the axial distance between the two pits.

Key words: circular steel tube concrete column; localized corrosion; axial compressive loading capacity; numer-

ical simulation



