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Table 1 Comparison of longitudinal stresses at the span center section (unit; kPa)

concentrated load uniform load
Calcu?alion spline function present solution error ratio spline function present solution error ratio
point solution' " ¢, /kPa op /kPa /% solution' " o, /kPa o, /kPa /%
) -33.507 0 -38.225 14.08 -98.448 5 -98.550 1.65
@ -35.334 0 -38.652 9.39 -98.784 2 -98.837 1.27
® -37.880 5 -39.819 5.12 -99.701 0 -99.621 0.75
@ -42.265 5 -41.414 -2.01 -100.953 5 -100.693 -0.03
® -39.320 5 -39.159 -0.41 -99.182 0 -99.178 -0.45
© -38.526 0 -38.225 -0.78 -98.448 5 -98.550 -0.72
@ 78.960 5 81.557 3.29 198.860 9 198.348 0.80
® 75.775 7 77.137 1.80 195.371 8 195.364 -0.17
©) 75.087 0 75.296 0.28 193.926 6 194.127 -0.66
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Table 2 Comparison of additional deflections at the span center section

uniform load

location

concentrated load

w /mm

f/mm

(f/w) /%

w /mm f/mm (ffw) /%

the span center section

0.994

0.025 6

2.57

0.318 0.009 6 3.03
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A Separate Solution Method for Shear Lag Effects
in Box Girders and Parameter Analysis

ZHANG Yuyuan, ZHANG Yuanhai, ZHANG Hui
(School of Civil Engineering, Lanzhou Jiaotong University,
Lanzhou 730070, P.R.China)

Abstract: With the additional deflection caused by the shear lag effect as a generalized dis-
placement, the shear lag deformation of the box girder was separated from the elementary
beam deflection as an independent state for analysis. The governing differential equations and
the corresponding boundary conditions were established with the energy variational method. Ac-
cording to the simply supported boundary conditions, the analytical solutions of the additional
deflection and the longitudinal stress were deduced under the concentrated load and the uni-
form load. The longitudinal stress analysis shows that the stresses calculated with the present
method were in good agreement with those with the spline function method, validating the ra-
tionality of the present method. The deflection study shows that the additional deflection of
shear lag diminishes from the span center section to the 2 ends. The shear lag additional deflec-
tion at the span center section reaches respectively 2.57% and 3.03% of the elementary beam
deflection of the simply supported box girder under the uniform load and the concentrated load.
With the increases of the height-span and width-span ratios, the additional deflection at the
span center section of the box girder gradually decreases. In particular, the influence of the

width-span ratio on the additional deflection is far greater than that of the height-span ratio.

Key words : thin-walled box girder; shear lag warping; elementary beam theory; additional de-
flection; energy variational method
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