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Abstract - Longitudinally structural cracks are sometimes observed in the pavement on steel plate deck bridges because traffic
truck loadings can cause large local deformations of the thin deck plate stiffened by longitudinal and transverse beams. In this
study, an improved finite strip method using flat-shell strip, prism, and link elements is presented to investigate local
deformations of steel decks with pavements in which flexural and torsional stiffness effects of thin floor beams are rigorously
taken into account. A simplified deck model extracted from steel plate-girder bridges is analyzed using the developed FSM and
the commercial FE program, ABAQUS and also, their numerical results are compared and discussed.
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Fig. 1. Structure of orthotropic steel decks and 2 node plat-shell
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Table 1. Analysis model specifications

Member Size(mm) Thickness(mm)
Deck plate 6880x21000 14
Longitudinal rib 320%216 8
Web 320x6880 12
Cross beam
Flange 200%6880 12
Web 250021000 12
Girder
Flange 2080x21000 12
Protection 6880x21000 1
Pavement 6880x21000 80
:
3440mm I
1360mm :| zuﬁw 240mm

320mm, 320mm

- ) /’—‘T\; ’4—-|<—» ¢14mm
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_»
8mm

2500mm 216mm

Fig. 4. Steel box girder bridge
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Table 2. Maximum displacement and strain

g

AN

i3

Load case Without pavement model With pavement model
Max. displ.(mm) Max./min. strain(107) Max. displ.(mm) Max./min. strain(107)
ABAQUS 1.304 0.1722/-0.2402 1.153 0.1200/-0.1606
LC 1 FSM 1.197 0.1530/-0.1937 1.100 0.1421/-0.1396
Error rate -8.2% -11.1%/-19.4% -4.6% 18.4%/-13.1%
ABAQUS 0.7095 0.2841/-0.1401 0.6605 0.1762/-0.07025
LC 2 FSM 0.6898 0.2762/-0.1001 0.6677 0.2279/-0.07038
Error rate -2.8% -2.8%/-28.6% 1.1% 29.3%/0.2%
ABAQUS 1.331 0.1713/-0.2409 1.181 0.1120/-0.1613
LC 3 FSM 1.227 0.1856/-0.1940 1.129 0.1716/-0.1395
Error rate -7.8% 8.3%/-19.5% -4.4% 53.2%/-13.5%
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