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Fig. 1 Plane graph of widening box girder
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Fig. 2 Transversal surface of box girder
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Tab. 1
der under uniformly distributed load (unit: MPa)

Section stress of simply supported box gir-

L/2 L/4 # 0
&

A5 03 i H R IT A% A5y il A FRITfi
1 51.7630 51. 2880 37.3700 35. 2800
2 52.2938 52.2625 37.9194 37.6410
3 56. 0091 56. 8870 38.6915 38. 2160
4 —34.3253  —35.5290  —25.0347  —27.6310
5  —35.1165 —36.0940  —25.8889  —27.9170
6 —38.4128  —37.7360 —27.9717  —27.6880
7 —34.6673  —34.8060 —25.1453  —24.3230
8§  —34.3693  —34.0280  —25.0485  —23.0370
9  —34.3253 —33.6630 —25.0347  —22.6400

2 BB AAERT B REAE R A (B4 :MPa)
Tab.2 Section stress of simply supported box gir-

der under concentrated load (unit:MPa)

L/2 #1E L/4 #ifi
(DAL
ARG il A R ARGy i A MR it
1 2.9651 2.9026 1.7163 1. 6765
2 3.1953 3.1903 1. 6906 1. 6894
3 4. 8065 4. 4063 1. 5110 1.6762
4 —1.9780 —2.1957 —1. 1497 —1.1937
5 —2.1642 —2.3216 —1.1719 —1.1914
6 —3.3187 —3.4424 —1.1213 —1.1590
7 —2.1189 —2.1024 —1.1326 —1.1200
8 —1.9853 —1.9682 —1.1476 —1.1063
9 —1.9662 —1.9288 —1. 1497 —1.0971
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Fig. 4 Variational decomposition and finite element solution
under uniformly distributed load

o/MPa
N
o0

--n- AR

-3.0F k —o— I iR

5 10 15 20 25 30
x/m

5 SRR ERAE T AR A iR 5 A IR AR
Fig. 5 Variational solution and finite element solution under

concentrated load

Xof 78 i A T R A5 AR T A SR 1 b 80T T AR
A7 FOH, 43 BT 728 i A 2% R0 46 48 T 4 5% 1) 5 7 ¥ O A
2S5, HRE R RS mE 31 /2 ki s .
TR [ i 28 25 1 T 45 A T 22 R A2 B G T 2 Y i
A AN S A AR AN 6 AR 7 RN S
FEAEH I 73R AR s SR 45 31

-40r - ene- S5
—— AT

-34 . L . )
-5.3830 -2.6915  0.0000 2.6915  5.3830

y/m
& 6 44 fnf 25 T 25 v T T0UAR N 1 CRRA - MPa)

Fig. 6 Roof stress of the mid-span section under uniformly
distributed load (unit: MPa)
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Research on shear lag effect of box girder with variable width section

LU Min-feng, DING Nan-hong”~
(School of Civil Engineering,LLanzhou Jiaotong University,Lanzhou 730070, China)

Abstract; Shear lag warping displacement function of box girders with a variable width section would be
defined as the form of cubic parabola. The governing equations for studying shear lag effect of box
girders with a variable width section were established via the energy variation principle. The equations
were solved by applying the finite difference method. The normal stress of the simply supported box
girder subjected to concentrated and uniformly distributed loads respectively was calculated and validated
by the finite element method. The calculated results were compared with the normal stress of the box
girder with a uniform section. The regularity of distribution of shear lag effect of the box girder was
achieved. It is shown that variation of top-flange width of the box girder has a great impact on shear lag
effect and the rangeability and peak of normal stress in top flange of the box girder is bigger than that of
a usual box girder,under uniformly distributed load. Values of normal stress in middle cross section of
the box girder are basically close to a usual box girder and stress distribution curves are in good
agreement, which indicates that variation of top-flange width of the box girder hardly affects the shear
lag effect under concentrated load. Under a concentrated and uniformly distributed loads respectively, the
stress in the middle cross section of the box girder is positive shear lag. When width of top slab,bottom
slab and cantilever slabs of box girder are equal to each other,governing differential equations of shear

lag effect is also applicable to a box girder with equal cross section.

Key words: box girder; variable width girder; shear lag effect; energy variation principle; difference

method
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