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Tab.1 Summary of specimen design parameters
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Fig.1 Dimensions and reinforcements of specimens (unit: mm)
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Fig. 2 Schematic of test set-up
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Fig. 3 Failure patterns and cracks distribution

of specimens
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Fig. 4 Load-displacement hysteretic curves of specimens
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Fig. 5 Load-displacement skeleton curves of specimens
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Tab. 2 Feature points of skeleton curves of specimens
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Fig. 6 Stiffness degradation curves of specimens
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Fig. 7 Cumulative energy dissipation curves of specimens

C T 28 A7 4] A4 1 Ak = 56 1 o Jey o8 M 0 A 2
PR TARARZS L 25 18X 10 0] FE BE 2 4k T 5 Ik
- R E M 2T K S8 5 Bl T (] 682 019 3 KR
PR 3G 22 TR B - R BT A S8 MR A Y
JEE O W T T BB 451 47 i JRE 8 o L FE E I £k

TFrfa e K.

O TEARTRI A1 78 BY 85 B/ 1 34 =
FERE BB 7 Mo, 3 2 Rl BT 25 b/ 1 3 B
Tia] 3 W2 5K o R g bk B2 7 A A A, DA T e s [l iy
T L s 1 T AR . TR) B B 5 L 0N 1 3l 1
B I B

(3 1 o5 2% 1) 52 FHURE 18 Wi B 125 L 1) 188 K i
KUEIE £, 5 CS02 A1 CS03 T4 T H Ky
SRR A T R 22 (008 20 OB, Je 25 1 R FRFE RE 4
HIRE] CSO1 1y 1.5 F1 2. 0 5.

LRI FERE iR J) 30 ] AR RCPHJE HE A SRIT
B o he K 3 B FE RE B R, AR CSO01. CS02 I
CS03 TEM IR i (K P 7R 28 07 T R 28 6 (Ao 28 1
85 Y4 Ik T 7E 19 157 B8 A6 28 1 45 3% BHLJE HE 43 51 A
0.222.,0. 317 1 0. 313. CHR[ 15 A 5% R B & 24
5 A I B B A T 9 BOHE S AU BRLJE L 0. 15~
0. 25, AU 50 v & A 25 il B IR 1Y) 20 G W B0 A
GRBAIE L 0.3 Zi Ay, ik 3R Wk A 45 il i A 7
2 A MR EE B A7 TR B M LA B R 1Y R BE AE
7.
4.4 RAME

P e o B 5, hh T4 0 T ¥ %A
2B TR , 76 1 28 4 A5 32 P B B0 R i
LT IEAE T R AR A R E LN S E I, iR
N A R A AT B A 0 40 P R A o i DAAB 5
W TR 0 SRR B B A AR TR R R AR AR
IV A R T 52 J5 i R A dh 2Lis 8 (R ki
TAE Ko sh FF J& , 340 8 K ol /N R S A 48 52 2 L I
8 4 T4 IR RNLHE A, BEKFINEAE A
1972 Ak th 2.

70
50F
g 40t
£ 40
S 30}
201
10

0 8 16 24 32 40 48 56 64 72
A/mm

W8 REHERAMYE WL

Fig. 8 Residual displacement curves of specimens

CI A i 240 399 S350 B 4040 8 A 1 U



552 H

HE: TELANERRLAGMAREL R WA RFR 139

BRI AR /N KA AS S 8 mm B, &3 1F 5% 4x
0 7% 26 4 A3 BE B i A R0 0 B A SR AR
et AR 5 5 2 A BB T AR L TR B e A e B 1Y
SRARET 5 Wt 5 7K ST (0 A% 4k 22 386 K, Tk A 1 bk
AR FEARFFAAE | T 5% A% 28 B 452 38 T 4 vk A
K

(2) FEAH TR A K- LB MR AE R /N5 85 b il
F R A O B B K. Bt B 5 LA 38 KL [ — i B R
(14 7% 2% 0 % 40 T 06K /0. 33X 2 R T A R ] ) BT A
R, NG H AR 6 000 1 6 S ) K AR 2 AT
S BB AR R R L AR AR RS K
4.5 HUUTSERIE TSI

B B30 B0 B 5 B T B A I T D R Y
L 43 o A PF A4 A7 B B BY 8 X T RE ) AR
PR R B LA AR IE R A R AR R & A
28 i SR AR S L R R L rp AT Y A
REE B AT R A THEE IS AR
FEAR 0 32 FEAE AR R w59 5 B B A XL AR
8 SCHR 167 AR 5 R s, % [ % 40 A5 R 6 - R
g R A5 AR A D ) e B G A5 55 R T A v, T
155035 A T [0 9 0 21 A ROk 0 B BT SR BT B
KW

Vo=V AtV /7 (D
_ 105, A
V=107 of bho = ho T0.056N (2)
2.5f.A,
V= (3)
V142
b=1.76R., h,=1.6R )

X VN AP BT 58 BV, O IR EE L L 4
A RNy =30 o X T B 3R A SR 2 A VLR
A% A5 R0 B B8R 3 1 DR 5 A Ol B R Y BY 25 L
b R 43 5 Ay [ T 8 T A5 50 T R T A O
FUA 0 BE s R i 41 F 8000 AT 2 7285 AL T s
43 530 Sk T — G TRT PN i A7 9 A G TET T R R 6 A5 A
B AL AR R T A N R B v R
ARER T bR R R R AR T 0. 15 BEECH
0.8 f, MIREE P s BB THE s £, 5l A du b
SRSV THE s £, KA R BB o B T
K (D)~ (3) AT 38 A i i B+ 41 A A4
Fi R SR L SR B N A 4y BT R R 1
T A5 5 ik X S K S 2 2 T #E AT [0 5 43 b
FFEIRET B Rk AT B R Tl O 5

B PR 2R AT YRR AL

A IR 2200 3 A A B0 T BT K
BT I I A R XS LI ASR 3 .
3 UL, RO UGS T T A 2 4 i BN 4
RO R RPN AE R 2 52 2, 77 A I i 22
£ D DRI AT R AR Ut 36 T R A 6 2 5 (iR
B 5 B K T s HE ) 55 R G o BT A 41K
BORHHA S 80E e ad L R, 68 1 5% 3 3 o
JE TR BE 1 De 0 H AL T AU IR LT B9 2 A UL
PUBY 9 B THIR N BE ELE RN & S A s LR
ORI SN W

%3 RBRERSITHELE R

Tab.3 Comparison of test and calculation results
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Experimental study for effects of shear span ratio on seismic performance of
concrete filled steel tube (CFST) composite bridge columns

TIAN Tian', QIU Wenliang"', QI Zhongxin®, ZHANG Zhe'

( 1. School of Civil Engineering, Dalian University of Technology. Dalian 116024, China;
2.Chinese People’s Liberation Army Military School of Economics. Wuhan 430000, China )

Abstract: Concrete-filled steel tube (CFST) composite bridge column, which is formed by pre-
embedding a steel tube into a reinforced concrete bridge column, is an innovative type of steel-concrete
composite bridge column, and has prosperous potential in widespread application. Quasi-static tests of
three specimens are conducted to investigate the seismic behavior and shear strength of CFST
composite bridge columns. The influences of shear span ratio on failure patterns, displacement
ductility, stiffness degradation, hysteretic energy dissipation and residual displacement of CFST
composite bridge columns are discussed. Test results indicate that the shear span ratio is the critical
factor in determining the failure patterns of CFST composite bridge columns. Three specimens with
different shear span ratios suffer from shear diagonal-compression, flexural-shear and flexural failure,
respectively. The hysteretic curves of the tested specimens show good plumpness and stability,
without any noticeable pinching and slippage effect. With the increase of shear span ratio, the
deformation ability and energy dissipation capacity are improved, while the residual displacement and
the rate of stiffness degradation decrease. Three specimens with different shear span ratios all exhibit
favorable deformation ability, satisfying the requirements of displacement ductility factor and ultimate
drift ratio specified in engineering practice. At last, some beneficial discussions are made based on the
shear strength computational formula of CFST composite bridge column. Research findings can

provide reference for seismic-resistant design of CFST composite bridge columns.
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