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Experiment on bending—torsional performance of super—

span box girders with corrugated steel webs
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Abstract: Three super-span composite box girders with corrugated steel webs (CSW) under combined
bending and torsion were designed and experimentally investigated in this paper, and the failure modes,
torque—twist curves, bending moment-displacement curves, and strain distribution laws were obtained.
Based on the verified finite element analysis (FEA) method, a parametric analysis was carried out. The
bending-torsional relationship curves and the simplified calculation method for capacity were proposed
according to the failure modes. The results show that the failure modes of the composite box girders are the
bending and torsional failure, with crushing of the concrete top slab and spalling of the concrete bottom
slab, respectively. Global buckling of bending failure occurs in the bending—shear—torsional section,
whereas that of torsional failure is concentrated in the bending—torsional section. The bending moment
enhances the torsional strength of the composite box girders within a certain range. The proposed bending-

torsional relationship curves and the simplified calculation method both provide high accuracy, with a
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Table 1 Material property of specimens
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Fig.7 Buckling mode

2.2 HE-HERMHLE

HT T S—1 A0 JE G iy ¥R B R JT 2 T S-2
I S=3 2 e 5 25 i 2 07 5, 3 AR K R A 41
- R MLy T A/ E A mE . & 8 T, S-
15 S-2 WA - A dh Ze th LLT 34> B B2 it
O LG B o A SR E LA KGR, et
0 % 2 B A ) A s O S Y B TR
5k T 25 5 A T H AT AR 5 TR A AR
L[] RS2 MR HLAE o B FHAE S R R I AR L
PR ZR s O BRR 2 B Be o 248 56 8 K, Al



%14 K

N Y PN b RN R R R - 213 -

5 1A 187 1% B D A i RE YR BE R R AR K AR T X
T S=3, th TN A R AR HUAR H /N iR e Bt fh 2
Ab T B B

600 -
./I
—
I/
/ A
/I
400} oA
- /4810
; d (/
g _/A 180 7%
[0 A
B ¥ 150
2008 A o
‘r | 120 / —=—S-]
| | —a—S-D
|
- 0.000  0.002 0.004 —@—S-3
0.00 0.01 0.02 0.03 0.04
& /(rad-m ")

B8 HiE-HEMLE
Fig. 8 Torque—twist curves
2.3 TE-fIBH%
Xof 75 R IR I R, 2 AR AR TR R O
5 B Y 1/50, B 64. 6 mm B, AT TA Sy # KBS Ik
B AL AR R R AEREIRY . B9 R T e 3

1200 -
_o—0—0—0
o/./.
900+ o A
%%
—_ /”
g .A/
Z // /
< 00} S 200 .
o ./A /) /
fr /A 150 ol
o/
200 A 100
}f‘ S0 —=—S-1
ra " —4A—S-2
|
‘ ! 0 2 4 6@ 83
0 20 40 60 80
AL /mm

B9 THE-rBH%

Fig.9 Bending moment—deflection curves
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Fig. 10 Torque—shear strain curves
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Fig. 12 Verification of finite element model

3.3 BHUSH

SRy ik — 2 Wi 5T A A S5 AR 22 (8] A AR AR G
R T E I UEAT FROCH R R T S50 #r , B
W45 45 4 0,405, 41.709. 46 .810. 82 kN+m Fl14]
BAHLAE A 0.305. 96,422, 01 kNem , X 1 #4) 14 %
S—4-S-10. Horp, THI M 43 51 h 414 76 2 AE 25 4
F AV R B4 0 AL 58 B AN B 25 B, T, A ML, 4%
Sl Ry 2 A AR SR R BB R 00 L Rk

YR T PSR

P13 R T 38 i 2 5k 4 7 45 21 /Y 25 41 AR
TAEM L. mE 13, Y e M/M, <
0. 4 B, 25 FHHE A OC 7 1 42 2 0 K R #1245 4 L
0. 4<<M/M,<<1. 04 B}, BU L5 B T bl % 25 4 L
M/M, W38 R/ o B S 25 R L M/ M A
FEAAS PUHL S8R E T Z#i N 0,



216 - THRAXFFR(OT FR) % 56 %

*2 ARTHESERILE
Table 2 Comparison of torques with FEA results
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