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Abstract - The continuous open-top steel box girders with improved cross-sections by CFT modules reduce cross-sectional
stresses by installing concrete-filled steel tubes(CFT) in the hogging moment region. In this study, an experimental and
numerical analysis was conducted to investigate the effects of a method for reducing a cross-sectional stress for continuous steel
box girders using CFT members. To analyze the cross-sectional improvement for continuous steel box girder by CFT modules,
a steel box specimen with a CFT module was fabricated, and induced prestress in steel box specimen by CFT modules. And
confirmed the cross-sectional stress behavior of the steel box specimen through the three-point flexural test. The prestressing
test using CFT modules and the three-point flaexural test were verified through finite element analysis(FEA), and compared the
cross-sectional stresses under the same condition depending on the cross-section of the CFT module. The results of the finite
element analysis depending on the cross-section of the CFT module showed that as the cross-section of the CFT module
increased under the same load conditions, the stress of the lower flange of the steel box girder decreased due to the increase in
cross-sectional stiffness. In addition, Inducing prestress for the steel box girder confirmed to improve the cross-section of steel
box girder in the hogging moment region.
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Fig. 1. Concept of the cross-sectional improvement method of continuous steel box girder bridges using CFT modules
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Fig. 2. Dimension of a steel box specimen with CFT module and welding detail of CFT module-steel box (mm)
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(b) Loading test

Fig. 3. PS test and the loading test set-up
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Fig. 4. Locations of strain gauges and LVDTs for loading test

380 FE7TES}E] =01 A367 A6 T(EH A]1935) 20244 129



(b) Loading model

Fig. 5. FEA model conditions for the steel box specimen

s @A) Setaadd BHo] HARAS
Fig. 50 et lom, -3t 434 Rdlof A kA
A9} CFT REL 884 &7 = QA (C3DSR)E, B
A= 1084 AFAA &9 =24(C3D10)= P35t
stath. AeS4do®E A @A 205,000
MPa, ol H] 038 AHgS}.0 8, CFT m5o] A}
|5 A E= G54 E 45 MPad] d35t= ©A4A
oo} EolHl 0168 ALBeISTt. ZelAEA =
Yol B HdHAWANAN ZYAEHAY = BE
stgout, s5As 9o 29 Rmaeo] ofst
of A AHolA YEu= steA T 5 BlaLst
of ¢t A= o] HIAE EAS Lottt E2E
A 7.9] 72 Hognestad model-S AF-&-3}9] 0 12, 737
= B4 -&4A A4 (Elastic-perfectly plastic) 2 E-2 A&
SEACH 7k AT AR S AARAC R CFT 25
7 7pus AH ] 98 ARARS Teistel i A
E9} CFTREE2 8448 we Tiez BP3otgl o,
CFT REY SlHEEZWA Alo]= H=ZZA(Contact :
surface to surface)S %-&5}0] CFT 2&3} SIEEZH A
249 45288 TR, B AEAY }H] 4
44 ZIAEH A Z9 45E CFT ZE0] s
Adiel 8102 AA3E ¥ FEYS AATOE 2
sto] FHfA Ao ZIAEFHATE EIEEER,

0 oot

[¢]

Predefined field(Type : Stress)E ]850 ZAEF
3 AN 2EASZ F5to] ASHE CFT 289 U=
292 g0z Aol CFT Z50] Qstack. 93t
a4 dol A2 AL 4zto] AlgzAT 59
st Agst9on, ZTAEHAY =Y HHofME=
SAANZACE AE5Ra shEAs A9 AL 34
29 A8 243 EYA Ags AT

3. AEHA =Y 9 oSAlol A Y 23
3. ZEAEHAY = AY 23}

CFT 259 Z-&Z ©]-&5to] 1,616 kNO| A&EHS
Ldstar AEtA AT stEERA G} EH o= IAS}
3 & Feol mydE ZYAEHAYH AAE Bt
ZFerA Aol =Y E= T AEH A EIE Fig. 69
YEFH AT Fig. 69} Zo] ZF &0 =H ZAE
g8 AAE Eoto] AHA AY SHEEHRA
CFT &9 EYgo| 9slo] TYAEHA FITL &
JEIL A= AT & Aot AADA A A

150 30

Results of prestressing using CFT module
{1} LowerFLA —<>— LowerFL B

\ (Design) 22.3MPa
It \F.= (EXP) 21.9MPa

% (FEA) 19.2MPa L1s

Strain (ue)
Stress (MPa)

]
A A

I bﬁ«v' APy w'r I’
0 wa Lw\ww\‘v’ \ ' VLWC\WJM{A Fo

CFT - Releasetf1

Releaseff2

Fig. 6. Results of prestreses inducing for steel box specimen
by CFT modules

Fig. 7. Stress contour of FE analysis for PS test

Sty zsls] =0 A6 A6 (EE A|1935) 20244 129 381



CFT2EE 0 A AYY EAT T3} BA

Table 1. Prestressing test results by CFT modules
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Table 2. Verification of FE analysis and loading test results
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Fig. 12. The stress contour of the loading test
without CFT model
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Table 3. Comparison sectional stress of with CFT model and

without CFT model
Stress (MPa) yb (mm)
wlo | w/ A) | wo | W/ (A)
A | B) | /B) | (A) | B) | /(B
Upper
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Load L‘;Vl"er 71.0 | -53.7 | 1.32
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Fig. 14. Results of CFT sectional parameter study

Table 4. Comparison sectional stress for CFT sectional

condition

ST aibils Stress (MPa) | Result/ Ref. ys  |Result/
Upp. | Low. | Upp. | Low. (mm) | Ref.

Ref.
(W500 x 82.6 | -41.4 | 1.00 | 1.00 684 1.00

H400)
Width 600| 82.1 | -38.8 | 0.99 | 0.94 658 0.96
(i) 650| 81.7 | -38.2 | 0.99 | 0.92 654 0.96
700| 81.2 | -37.7| 0.98 | 091 650 0.95
. 500 81.9 | -41.5 | 0.99 | 1.00 690 1.01
Iﬁi};t 550| 81.0 | 423 | 098 | 1.02 | 704 | 1.03
600| 80.0 | -43.0 | 0.97 | 1.04 718 1.05
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