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Cross Section Selection of Concrete-filled Steel Tube Pier Columns

ZHANG Guo-jing, LIU Yong-jian, JIANG Lei
( School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: In order to obtain an easy way to operate optimal selection method for single limb cross
section of concrete-filled steel tube (CFST) pier column, the research of section optimization was
carried out by the means of three common cross sections in engineering, including circular,
rectangular and rectangular double-skin steel tubes. The economic index named boundary
eccentricity ratio which could represent the cross section compressive bending capacity based on
the unified theory and the method of equivalent cross section was presented. The effects of hoop
coefficient, rectangular cross section aspect ratio, rectangular hollow section hollowed out rate on
the boundary eccentricity ratio and the economy of the three CFST cross sections were studied.
The results show that with the increasing of hoop coefficient, rectangular cross section aspect
ratio and rectangular hollow section hollowed out rate, the economy of rectangular and
rectangular double-skin steel tube cross section is getting better. When hoop coefficient is greater
than 0. 8, rectangular cross section aspect ratio is greater than 2. 0 and rectangular hollow section

hollowed out rate is greater than 0. 3, the influences of the three parameters on boundary
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eccentricity ratio are small. The boundary eccentricity ratio can describe the economy of single

limb cross section of CFST pier column preferably. The preferred cross-section of the CFST pier

column can be obtained by searching the boundary eccentricity ratio table under the condition of

given material and internal force. This method has certain reference value to the real project.

Key words: bridge engineering; selection of cross section; compressive bending capacity; con-

crete-filled steel tube pier column; boundary eccentricity ratio

0 3

PN TR B O R DL 1 45 T8 A PR RO R
R e rp BB 22 1T rh /NS AR A B L B O
JE XA IR FRE T AT A VY e N B T T
PRI G A T (I S 1=
K15-+644. 312 B ATHR 44 3 i 44 iz -

52 12 48 TR 09 A T B ) 5 A R O L il R
T A P T S AR A B8/ g s A A7F s JHG 2 i 2
RE NS 1 2 50 40 A BT o ROR R T T A A TR B 1
A Gt s 7 BT R TR R R T A (58 FE 4 A A
TRBE A o (F AT 15T 1k R A L T AR B 52 0 i L
P Sk Oy 1) A AR . PR I R BT A A IR
AR R R 8 ) AN — s IR R 0w R TR B
RE SRR B A A K A L A 2 O 3R A
R >R FH 168 2 AT A A AN 2 0 . LA L il T
[T RS R AR 7 = P N - K  y NE A K T Rl L
JE o PR AT L2 sk — AR bR MO P s e 2 AT
BETREE T A X RO E S RE NS A O S5
L 8 TR B BE A b B ) TR R

EAR ) B 3 T faf 245 1F R & SR A A ) 8 IR 5K
(18 400 6 T 5 - BOAE Xo 45 R A R i A T 3 A1 A A
FAFE I DRt A A X AN [ A TR 2 A Y A
TRBE - SOHE R AT I e AL A 5T, B4 — B WA IR
B - ORI T e e O ik TR B S .
PRV A4 BT B DL 75 2k — b
AR AR o ol 490 e B b JBIORE 7 B A R 3R ) R Y
RS2 N AR i R A o %75 i T 3R O 1R A R 9
AT R ] B 26 PR T 32 ) — b e 25 7R 38 e A 1Y
W R O T R B, O T E T
WFFE . AR SCT AT B0 A8 i B - JEIORE PR IR T 28 B 4
PR S FRA O R AR T — B 5 T R AR B TR B
b B PR A A O T i

1 BEEERSHHE

1.1 BEXREBE
0 W B O — A TR R AR S

i

1A 2 AT AT PN R B, ELOR VS BRI, i
TR BE - BB TR B I TR AT A9 3R T A S IR BE
A Z A TCYN 1) A I S 5 SR 1 R - G AR IR A
S THIDR 2 B 8 R - AR OGRS IR L R
TE rb 2 1 AN A TR - AR e T B AE A .

A PLTE 1 B bR b Rk 5 B2 R B4 R H] 5t A [F]
B 6 ) — 25 R AR A P 1 TR T AR b 250
RO A B A ] M . ARACE T B SR AN [FE
A A T AN (B R TR 4 R TR T L A
1A A, FREE A AL A WA RS . R, A
Fo=A /A Mt EEE RE e=of/[a ([ N [fu
A3 R ARRE 1) JE IR 5 R TR B8 - 00 B T 5 A 1
B AR
1.2 JLa&#

TEREH LAY 3 0 A TR 5 - SR PR R A m R A
O P eI L WO IEAR 53 50 8 1RE 55 IE FAR JE
25 J& A CLA TR ) BR AR JE b 23 D L an &l 1 o
Horr, Do 43 50 R 1R TR 4K 45 T 36 - A8 1 A A2 L BE R,
By s Hy s 2o 4350 20 5608 #%100 4h 58 B2 L A BE i RE TR
By Hysbshoty 5350 R 5 JE o 23 #m A0 58 B L A K
JBE LT RE N R RE TR

XF T B A 4 TR Bk AT DRI ¢ S ST Y AR
i T AR 2 50 0] R0 A9 A TR OB b AT B AN R U Y
AV ~20060 s B g AR AL & BUE L Ry 0. 29 ~
173200 S TR AR A TR E k. o T/ F 2 Fh
B S BN — 7 L0 T 80 55 280K IR 800
ERGE RN (D ~ )R,

TE(D/Z)ZZB()HOZIUB% (D
B():\/TC/I()D/Z (2)
T['(D/Zit)rz:(Boizto)(‘TQBoith) (3)

A Ho o By W D 830 g 13 W8 TR BE
F18) 46K TE T AR 5 R AR K B L 2o = Ho /By DR TR
IR TR 20 (9 HUE G B — Bl 1~31
ROV rp 25 4T A5 AL B O R i R a0 =C
(D~ rR,
W(D/2)2:B1H1*bh:(I*)@xle 4)

BIZM Tr/(lfx).llD/Z (5)



96 EHRAFTE IRLER

2020 4

(2) BEJE#mE

(b) HBEE

(c) HEHEEE

B1 EREEEMEKPE=RENERELIBET/LMSH

Fig.1 Geometric Parameters of Circular, Rectangular and Rectangular Double-skin Steel Tubes Cross Section
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