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Fig. 1 Box section with single-cross slope on the top plate
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Fig. 2 Diagram of auxiliary sector coordinate
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single-cross slope on the top plate (unit:m)

k1 FREBEHEEHACLETELERI
Tab.1 Comparison of calculation results of twist
center position for different cross slopes
d/cm f/em
i/ —————————— /% 8/ %
AR Ansys fif ARICAF - Ansys fif

0 0.6016 0.5901 1.949 2.75 2.7500 0
2 0.6037 0.5922 1.942  2.6207 2.6179 0.107
6 0.6201 0.6090 1.823 2.3667 2.3582 0.360
10 0.6518 0.6412 1.653 2.1263 2.1125 0.653
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Tab. 2 Comparison of calculation results of tor-
sional geometrical properties for two

types of cross slopes

1/% d/m f/m (1’1/1‘02 w2/m2 ws/m2 Iru/mG
0 0.6016  2.75 —1.2724 1.2636 0.9716 3.407
10 0.6518 2.1263 —1.1887 1.0106 1.0814 3.123
8/% 8.344 —22.68 —6.578 —=20.02 11.3 —8.336
—— i=0%
e — i=10%
e (_) \\\\ Wg
.
L~ \O ) - e
s ‘ @)
‘ \
\ |
i O \
= O [@

P 4 OO PR A T A A TS AR = B Al A

Fig. 4 Diagram of principal sector coordinate of box section

with single cross slope on the top plate
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Fig.5 Variation of twist center position with cross slope
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Fig. 6 Variation of twist center with the ratio of the cell
height and width
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Fig. 7 Variation of twist center with cantilever plate width
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Tab.3 Principal sector coordinate calculation results

i/% w/m? wy/m? w3 /m?
0 —1.2724 1.2636 0.9716
2 —1. 2583 1.2317 0. 9868
4 —1. 2425 1. 1890 1. 0059
6 —1.2253 1. 1369 1.0284
8 —1.2073 1. 0769 1. 0537
10 —1. 1887 1.0106 1. 0814
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Tab. 4 Principal sector moment of inertia calcu-

lation results(unit:m®)

i/% h/b=0.18 h/b=0.22 h/b=0.40
0 2. 4679 3. 4069 9.2508
2 2. 4548 3. 3945 9.2424
4 2.4163 3. 3579 9.2173
6 2. 3546 3. 2987 9.1759
8 2.2734 3.2193 9.1186
10 2.1773 3.1230 9. 0461
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Research on torsional geometric properties of asymmetric

thin-walled box section

LI Zheng-bao, ZHANG Yuan-hai”
(School of Civil Engineering,Lanzhou Jiaotong University,Lanzhou 730070, China)

Abstract: In order to reveal the effect of the cross slope on the torsional properties of asymmetric thin-
walled box section with inclined top plate,the practical formulas for calculating the twist center, principal
sector coordinate and principal sector moment of inertia of cross section were derived. Based on the
practical formulas,the effects of torsional geometrical properties between the inclined and horizontal top
plate were compared,and the influences of the variations of the cross slope,cell height to width ratio and
cantilever plate width on the torsional properties were analyzed. The research shows that the results in
this paper are in good agreement with those computed by the finite element software ANSYS, When the
cross slope is not considered, the lateral position of the twist center and the principal sector coordinate at
the intersection of the higher web and bottom plate will be significantly affected. When the cell height to
width ratio is less than 0. 65,its change has a significant effect on the lateral position of the twist center.
The principal sector moment of inertia decreases with the increase of the cross slope,and increases with

the increase of the cantilever plate width and cell height to width ratio.

Key words: asymmetrical box section;geometrical properties of cross section;twist center;principal sector

coordinate; principal sector moment of inertia

5| A 7k 32 /Cite this paper :

ZEAE AN AR OGIE. A B M B ] A A HL R JL AT R B 5 (0 ). TH3 024 2441 2023, 40(4) £ 628-633.

LI Zheng-bao,ZHANG Yuan-hai. Research on torsional geometric properties of asymmetric thin-walled box section[ J]. Chinese J ournal
of Computational Mechanics,2023,40(4) :628-633.



