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RESEARCH ON WARPING STRESS OF RESTRAINED TORSION FOR
THIN-WALLED BOX GIRDER UNDER ECCENTRIC AXIAL LOAD

ZHANG Yuan-hai, LIN Li-xia

(School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou, Gansu 730070, China)

Abstract: Based on the theory of restrained torsion for a thin-walled box girder, the equations of bimoment for
the restrained torsion of a thin-walled box girder under an eccentric axial load are derived through taking the
eccentric axial load as a kind of a bimoment load. The practical formulas for the twist centre and principal sectoral
coordinate are further derived to simplify the calculation of warping stress. A box girder model is analyzed and
the calculated stresses are in a good agreement with those obtained by the shell element of the finite element
software ANSYS, validating the presented method and formulas. The influence of the variation of box
depth-width ratios and cantilever plate widths on the warping stress for restrained torsion of a thin-walled box
girder under an eccentric axial load is analyzed in detail. It is shown that: the depth-width ratio and the cantilever
plate width affect remarkably the warping stress at the tip of a cantilever plate, while they have a smaller effect on
the warping stress at the intersection of web and top or bottom plates; the warping stress at the control point on the
fixed end cross section of the cantilever box girder under an eccentric axial load reaches 12% of that calculated by
the elementary beam theory, which should not be ignored.
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Fig.1 Cantilever box girder under eccentric axial load
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Fig.2 Cross section of box girder
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Fig.3 Example of cantilever box girder
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Fig.4 Comparison of stresses at cross section of fixed end
h T G AR AR Y T B, DR

A B S NEGWEALHIE LT (b=400mm,
a=200mm), 4% M 40mm B KE 400mm(E K
20mm)i, JREPE = 5 96 L A/a 0.2 BE KA 2.0 B,
FEASCTT R S I e s AT 3 AN i RUA (R
BES K 2 S 1. 20 3, FIE)FE BN AR
ek an&l 5 . i 5 aTLAE H, 465 s v bt
AN ) 00, MR, 25 B8 E
T 1.2 08, AR T) 0, B 56 E ISR OR3GO, 1M
M sE KT 1.2 5, RIS ) 0,0 Bl 56 LE IR R
M, Sttt KT 1.8 )5, MM ) o, H2A
KRN 7. e L AR e B RS, R R %
ACEAETRA MY T) 600 1 003 [ FEMAAH T 7N o

0.10

0.05

0.00

-0.05+

il ¥ /) /MPa

— —0.104

=]

e

7

=0,

0154 | a0,

—A—
~0.20 %03

T T T T T 1

02 04 06 08 10 12 14 16 18 20
AR
P 5 R i B OGS 6 HH g 5
Fig.5 Warping stress versus depth-width ratio
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Fig.6 Warping stress versus ratio of flange widths for wide
box girder
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Fig.7 Warping stress versus ratio of flange widths for square
box girder
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box girder
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