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Basic analytical study on torsional behavior of single-cell thin-walled curved box girder

OBFAREN!, BSCR?

*Masato Aoki!, Fumio Seki>

Abstract: The current design method for curved girders is based on a framework analysis that neglects torsional stiffness. In this

study, the framework analysis and finite element analysis were carried out for a thin-walled curved box girders. The deflection

increase rate based on the current numerical analysis is compared with the analytical results. It was concluded that for curved

girders with large curvature, the effect of torsion is significant. The framework analysis can be adapted up to an opening angle of 20

degrees. According to the analysis, the allowable deflection ratio was increased up to an opening angle of 30 degrees.
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Tablel. Dimensions and material specifications

Table Symbol Value Unit

Elastic modulus E 205 x 10° N/mm?

Shearing modulus G 79.0x 103 N/mm?

Unit volume weight Y 77.0 kN/m?
Span length L 1300 mm
Cross—sectional dimensions BxH 150 x 150 mm
Plate thickness t 6.0 mm

Loading plate]

Figurel. Finite element analysis model
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Figure2. Relationship between opening
angle and deflection ratio
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FigureS5. Displacement and axial stress contour diagram (FEM)

ZAUC L D L HEREFHEOEEREIL 20° A3 #EISHIFE Th
%73, FEM fEMTCIL 33°, BHAMNT CIL 40° 12725 2
EAURENT. ZAuE, BEERENTHMIAA L D EE, £ 9
AU YRAMESERICFHMi S =& B2 bnb. T
JUEBAWTE OFHT T, —RICZ VD RU D ITEH X
2D T YRIPEREV E STV S DS, FEM @ &
Z 0 LY RIMEDSE IS S eV VERARET & DZENE
Lz end, MEDPBRRKLGEITZEVRLY ZBE
TAHALENRLDEWVWZD. BALEE o ¥ —X%E
Figure5 (27", EHLAMET & FEM fiftfr D 2 /3oy
T &, EMMTIZIRIT DB & —B 2
B e OHEREOEINTAEZ Figure3 |33, [EARHT
(BT, BT & FEM fifATHRS BRI ZE RN 5
AN, HEAKmIZLAMEERICEID LD THD &
Bz Hivh. FEM NTIL, JRFTHIZRZE 03 Hikity b 72
W7 Z o PR EEA A L. BEREIC K D
ZENEIE LA 200 F TU, BT & 3%FEEE D AT
B D3, 200705 50° TIIFGRMEIIR & S BT D720,
B ENT ORISHPEIL 200 RETH DL VWD, F
7o, AN 50° (T TFEM fiffr & —Ed 5 2 &b,
FEM fRHT I D 50° FLE DR DO K & 2B HW D
VERHDEWNZ D, ZIUIRTROE Y, FEM fEHTIX

ZVREVEZBLTVDRICHEKT D EELETES.

Figure3. Relationship between opening
angle and displacement

Figure4. Relationship between opening
angle and stress revel
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