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Abstract

To study the non-prismatic corrugated steel web composite box girder bending and shear deforma-
tions, this paper derived the Simpson formula based equivalent moment of inertia method to calcu-
late the bending and shear deformations of non-prismatic corrugated steel web composite box gird-
ers subjected to concentrated and distributed loads. A non-prismatic corrugated steel web composite
box girder with considering the cantilever length of 80 m, is simulated as an example. The bending
and shear deformations of the girder subjected to concentrated and distributed loads are obtained
based on the proposed methods. For comparison, the finite element models of the girder established
by using beam elements, solid-shell elements are also created to calculate the bending and shear de-
formations. To compare with the deformations calculated by the solid-shell element model, the errors
of the calculated bending and shear deformations under the concentrated load based on the proposed
methods are 1.3% and 13.4%, respectively, and the errors of the calculated bending and shear de-
formations under the concentrated load based on the beam element model are 4.6% and 34.1%, re-
spectively. The bending and shear deformations are also obtained for the box girder under distrusted
loads. To compare with the bending and shear deformations calculated by the solid-shell element
model, the errors of the bending and shear deformations based on the proposed methods are 2.8%
and 15.8%, respectively, and the errors of the bending and shear deformations based on the beam
element model are 5.5% and 29.7%, respectively. In this paper, the shear contribution of the top and
bottom concreted flanges is also quantitatively studied. Since the proposed method considered the
shear effect of the top and bottom flanges, the calculated deformation is more consistent with the re-
sult calculated from the solid-shell element model. The results of this paper show that the calculated
bending and shear deformations based on the proposed method are in a good agreement with the
results obtained from the entity-shell element model, and the proposed method can be applied into
the bending and shear deformations calculation of the non-prismatic corrugated steel web composite
box girder with relatively high efficiency and resolution.
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Figure 1. Cross section of corrugated steel web
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Figure 2. Equivalent cross section diagram
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Figure 3. Calculation of simple diagram by equivalent moment
of inertia
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Figure 4. Equivalent load diagram of self weight load
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Figure 5. Section diagram of 80 m cantilever variable cross-section corrugated steel web box girder
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Table 1. Equivalent post composite box beam parameters
* 1 BYREEERSH

K (m) JEMRE JE (cm) JEAR 5 (cm) 1B PERE (m?)
3.2 145 709 295
6.4 140 694 286
11.2 133 671 272
16 127 649 259
20.8 120 629 246
25.6 114 609 233
30.4 109 591 220
35.2 103 573 207

40 98 556 195
44.8 94 541 183
49.6 89 526 171
54.4 85 512 160
59.2 81 499 149

64 78 487 139
68.8 75 477 129
73.6 72 467 121
78.4 69 458 112

80 69 455 110
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Figure 10. Calculation of shear deformation under concentrated load by different

methods

B 10. ARIGETBAESPREHIER TR IIER

; —— kR LT
2 SRRV
L1 BT AR
E\:\

Boat
=
EAy

_5 - , , ,

0 2000 4000 6000
EEKE (cm)

8000

Figure 11. Calculation of shear deformation under the action of self weight load

by different methods

E 11. ARAETEBEFHER THS LR

1 1 1
60
)
¥
Swr
R
2
:ER 20 YE B, > e
—u— X EVREL L PTETRE
- —e— A EIREE L PUETRE
0 L L L L
0 2000 4000

6000

2EEKE (cm)
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