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A Study on the Flexural Behavior of Concrete Filled Steel Tube Girder
in Parametrically Varied Filling and Composition
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Abstract

A new bridge system described in this paper uses concrete-filled steel tube (CFT) girders as a replacement for conventional
girders. Experimental investigations were carried out to comprehend the flexural behavior of CFT girder. Specimens were man-
ufactured considering several parameters such as the strength of filling material, the eventual presence and number of inner
shear connectors to evaluate the bending bearing capacity of CFT girder. The experimental investigation consisted of design-
ing and constructing a test specimen and loading it to collapse in bending to check the applicability of the system. Test results
showed that concrete filled steel tube girders have good ductility and maintain their strength up to the end of the loading. The
stiffening effect of the ™ -shaped perfobond rib is determined to contribute relatively to the increase of the bending bearing
capacity.

Keywords : CFT girder bridge, composite, new bridge system, flexural behavior
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@) o ) () Pu/Py ALy
B00-N-N 274.6 4182 13.0 45.0 1.52 3.46
BCF-N-N 267.0 548.4 13.0 172.0 2.05 13.19
BCF-R-N 404.3 575.2 21.1 138.2 1.42 6.51
BCF-P-N 451.9 657.2 23.0 168.2 145 7.30
E 8. RTE=dol| mME 3™dME H|1(4355)
(k}lil/l-in) (lei/[I-‘;n) (ragiyan) (raﬁiuan) MMy O/
B00-N-N 219.7 334.6 0.00667 0.02307 1.52 3.46
BCF-N-N 213.6 438.7 0.00667 0.08798 2.05 13.19
BCF-R-N 323.5 460.2 0.01322 0.08609 1.42 6.51
BCF-P-N 361.5 525.8 0.01436 0.10476 1.45 730
E 9. 48N BF ¥ 53
49 2% F 5 e g P
A5 bl o]
BCF-N-N RHE Z38)E (fck=27 MPa) S15:a
BMF-N-N 7% 7| RZEFE (fck=8 Mpa) 153 508 0 6000
BCF-6P-N HE S32)E (fck=27 Mpa) FATAAA (670 % 60° HIA)
BMF-6P-N 3% 71X R EELE (fck=8 Mpa) FRATAAA (671 X 60° vliA])
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D508 g([% é;l“;’;) II)’?::(?;E)/ Failure Mode
B00-N-N 755.4 69.0 1.00 Buckling Failure
BCF-N-N | 1139.7 277.2 1.51 Tension Failure
BMF-N-N [ 930.7 206.2 1.23 Buckling Failure
BCF-6P-N | 1316.5 329.0 1.74 Buckling Failure

BMF-6P-N| 1112.6 3264 1.47 Buckling Failure
E 1. LFFSZZ00EHS| 8 TH| 1 (4508)
00 | 6 [ o |y | PPy |
BOO-N-N | 556.1 | 7554 | 23.0 | 69.0 1.36 | 3.00
BCF-N-N | 679.1 | 1139.7 | 23.8 | 277.2 | 1.68 | 11.65
BMF-N-N | 589.4 | 930.7 | 27.4 | 206.2 | 1.58 7.53
BCF-6P-N | 736.1 | 1316.5 | 22.6 | 329.0 1.79 14.56
BMF-6P-N | 643.8 | 1112.6 | 25.8 | 326.4 | 1.73 | 12.65
Aollx] T wlawate] f58hd 1yl 22-23¢] EAISE Hhet
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12, RS0 ES1 T M 1| 1 (4508)

M, M, Ay Ay
(kN.m) | (kN.m) | (radian) | (radian)

BOO-N-N | 5283 | 717.7 |0.00979|0.02925 | 1.36 | 2.99
BCF-N-N| 645.2 | 1082.7 | 0.01084 | 0.11538 | 1.68 | 10.64
BMF-N-N| 5599 | 884.1 |0.01221|0.08558 | 1.58 | 7.01
BCF-6P-N| 699.3 | 1250.7 | 0.01043 | 0.13806 | 1.79 | 13.23

MJ/M| AJA

BMF-6P-N| 611.7 | 1057.0 | 0.01189|0.13992 | 1.73 | 11.77

1200 —_—

1000 4
= 800 -
=
®
S 600 g
-

o

2

o 400 {

2‘ 1 ——— BOO-N-N (D508)

2004 Pz PR —A— BCF-N-N(D508) | |

é —C— BMF-N-N (D508)

1 O = | —— BMF-6P-N (D508)

ot
0 100 200 300 400 500 600
Midspan Deflection (mm)
J8 24. M 2= ¥ g Z=20f e W Hin
300 — 1 T - — 1 T T — 1 1
= 4 —eo— Pd| 1

200 - ! [ LA Py L
=3 .| —=— Pu
:' 100 - | { \ ! ! | .
8 ]
g 0 \

: S |
g | ]
w o .

E 200 /

-300

T T T T T T
-40000 -30000 -20000 -10000 0 10000 20000 30000 40000 50000

Longitudinal Strain (u)

T2 25 SIECHE HEEEZ(BCF-6P-N, $508)

o

| g8kl d¥etar & 4 Stk 53], iy daddqE
A 7|E HEElE2E TS AFAV) BE ZavE
A A Wl 7Pk AsS Bilon, A=
A Z71F Aoz Vel wlebs, o] A S84 7}
A3k ule} o] AT A7F FHAE ARSI UiFel 7]
AZ A 7172 FE it FIE S Ao fA4}
g AWES s 5 ks ARS ERIF 5 A o]
£ vlug A7E 1§ 240] JERAT
A} sl GAlel e T Mgl H¥E E¥XE
Hlwehd, B ZAYES 338k 18 perfobond T|HE
HiX|g H9ol= 19 259 o] WFo] Al&GEHA s
o =EsPd vy WEE EXE Hole Zo® Yeht
o, o]z QIS e wad dSS AHe] =] A
9] FAJel Lojyar 7] WiEel Aoz AgtEn), whd, 4
¥ 712 REEEE S Aol 1 269 o] FH

b

il

—

204 H2AE - 20094 3H

300 N A L T
4 -\ & —e— Pd| -
200 —A— Py |
- —s— Pu

100 1 } ! ! .

-100

N
_ I \.

L} T T T Ll
-40000 -30000 -20000 -10000 1] 10000 20000 30000 40000
Longitudinal Strain ()

2| 26. SIECHE HEEEZ (BMF-6P-N, 4508)

Distance from Center (mm)
£
L

254 -

1400 — . — v —————— v
1 N2t Ve 1
] -
1200 i e | | ! -
-
g 1000 < 1 — ey r ’\1/ -
= ] L] v ]
H
§ 800 1 Ir
i 600 - u Fx( | i
i 400 1 E }l. | -
& | — 7
I
200 - P 1 —— BCF-N-N (D508) |
4 ot = BCF-6P-N (D508) | -
0 — | —
T o T . T . T . T . T . T b T * T .
-5 -4 -3 -2 -1 1] 1 2 3 4 5

End Extrusion , dm (mm)
Jzl 27 2 E232|E SMA| S| f=2F |

1200

1000 -

Yo

g
1

—

g
1

O | —o— emF.n-N (D508)

—=— BMF-6P-N (D508) | 1
I i

Applied Load (kN)
g
L

8
&1

T 1 T T T t T T T T
-0.3 -0.2 041 0.0 0.1 0.2 0.3
End Extrusion, d__. (mm)
oxt

3% 28. Air-Mortar S™A| SXx] &2 vl

9] o]Fo] A9 glo] Hulsls TAlIME A Wy
E B¥E HYogx FAWHOE AFda ASS &

Ak, - dgAdAe] 9 7ds BdE AHE] 9
o, A @S] S ks ASsidET, B
FR|EE T Folls a9 273 2o A Y=ol
2.5 mm=2A Ml FE I A gHskL e
F oAtk A V¥ BREERE T A9E AT
AAe frreh FHsA 02 mm of3te] 3] A2 dEHE
Hola gl=dl, oks T34 W 7137 BAS 8 WE
Fsl7] mhEel Ao AErkY 28 F=).

o 1o iy 2k

o e

3.5 g =740 = €S I}t
o] AT AAR CFT Ay Z3M w=F oi

o,
!

- 117 -



=%

« ARWE FeAe A o iRl e A
Hlol] JleuE FHA| Fro o] A

« A7 FAE &l ARE A FAE
W HEAE o] S8l A Uil 71A1A Oqﬁ
A

— 7IAIH AAZAZEA o] AFA] JidE ¥
perfobond B|H. HAAZAAE ALEShH, vl 2 X|QPHZ o]
Sl wet 2 v AFES 45§ o, BARE
Aol B 715S 28 U

@ FEHUE 73t . FAYE FHA| +

aGAdA =9

— FEAE FlxMe A dHule] FE50] RISk
HEZ F2 Jro FHAE AM8st SHaTe] o) Ul

1) st

— “SXJZH a7t AU FAEA diEso] FA WA
afo] IO R ] Ago] ASlEE Wy Ay e
Wi 33 QAAE Fol TAAE FE53he Aol vl

02i

B 13 2

[o

CFTAT A% mdold CPTAdel 712 vl &3
A4ap] 918 CrARle) st Age SIS
Aol Bwo) W Je B 9ol wE mave
£r %% ol nedes A8 AAE Al 39
s, ZERRel HAE 2 kAP Fol] SR
P AEAE E A del) AAAZ Aol JBe

ON
RO

s,
A% A%, CFTAY vw A4 Sle) =59 AR o
3} 2},

1L APNRE SN BAF eI e S71}

A I ES F Utk

2. B} FAAREY] RS FaAL Y EHS AR
F e 7AA FAE =Y A= FRAE AR
T & AEs R 4 Q.

3. CFTHAo Ze|2Edde =Yshd uiglEe] oS S7}
st ARPF] ol gol i, AFe] 2R AHelA PS
el ZEalds gRsl| ofely 59 RlESZl |
o] Jlemg YA EYL CFTAHWS] Bay-RBA) &
75]_& Eo]o]._ H}o]—O ’71’:':1?3‘1— /\)\1;}

4. AY] A& =o)7] HEixe AT TS A8k

- 118 -

o] ughAEiA|et, o] 73 Al AT A &
obx] g gro| U]Z]*E FFo] Howmz g U
18 perfobond FEE T4 AAANZA =Yl PG
e} A BAR) EJ’]’e‘ Al Ao BE ZATE
& THg A9t AR AdES 48 5 okl Als
Hoh

5. 9% 710" wEgF AN HEEHE Gl AHS
AXgE 759 CFTAt e theh E7s 3 $3AE 3
7Pt B 98sitia JdET

INEE

rr
N

o] 7= 7IEFH NI FRE T AEANE
ol &3 I TR NI A Aol oJaf) R0

0]&4~(2006) 18 Perfobond 2= FEtoizdx|o| x._i'.=_+715

AE, o], v, 95 (2004) LS AT A=
Perfobond AHAAZA, CHEHESE}S| -L'-_'—-':’él, SHEES]S],
#2478 A3AS, pp. 525-532.

A7 1EdTE(2004) 232 |E SH
3Ol 2k A

=717 1EATY(2006) 232|E &
o W HE(IRHET).

Nakamura, S., Hosaka, T., and Nishiumi, K. (2004) Bending behav-
ior of steel pipe girders filled with ultralight mortar, Journal of
Bridge Engineering, Vol. 9, No. 3, pp. 297-303.

Elchalakani, M., Zhao, X.L., and Grzebieta, R.H. (2001) Concrete-
filled circular steel tube subjected to pure bending. Journal of
Constructional Steel Research 57, pp. 1141-1168.

Hosaka, T., Nakamura, S., Umehara, R., and Nishiumi, K. (1997)
Design and experiments on a new railway bridge system using
concrete filled steel pipes, International Conference of IABSE
in Innsbruck.

Matsumura, T., Hosaka, T., Hiraoka, C., and Nichiumi. K. (2003)
Practical application of composite bridge for Shinkansen using
CFT, IABSE Symposium in Antwerp, Vol. 87, pp. 136-137.

Nakamura, S. (2000) New Structural forms for steel/concrete com-
posite bridges, Structural Engineering International, Journal of
IABSE, Vol. 10, No. 1, pp. 45-50.

Veldanda, M.R. and Hosain, M.U. (1992) Behavior of perfobond
rib shear connectors in composite beams : push-out tests,
Canadian Journal of Civil Engineering, Vol. 19, No. 1, pp. 1-
10.

Zaciel A % A

ZaiE olgst Zat

(A4 2007.12.27/4A1L 1 2008.2.26/AA 15 L : 2008.12.28)

Rt A e sk



