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Influence of thin-walled box girder geometric characteristics on shear lag effect
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Abstract: [ Objective] To analyze the shear lag effect of thin-walled box girders, the geometric characteristic
parameter was proposed, which could intuitively reflect the shear lag effect of box girders. [ Method] The
additional deflection due to shear lag was selected as the generalized displacement. The control differential
equation was established by using the energy variation method. An initial parameter solution was provided.
The calculation formulas for generalized shear lag moment of cross-sections were derived under vertical
concentrated loads and vertical uniform distributed loads for simply-supported and cantilever box girders.
By combining the numerical examples from existing literatures, the calculated normal stress was compared
with the stress result with finite element software ANSYS. The detailed analysis was conducted on the
influence of parameter k on shear lag effect, as well as the influence of cross-section dimension variation on
parameter k. [ Result] The theoretical analytical result is in good agreement with the ANSYS result. The

generalized shear lag moment of simply-supported box girder exhibits a peak at the section under vertical
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concentrated load. Then the backward simply-supported ends decay rapidly. The effect occurs only at the

region near the loaded section. The generalized shear lag moment decreases with the increase of geometric

characteristic k. The girder segment near the external load application section decays more rapidly. The

decay amplitude decreases slowly with the increase of k£ value. As the relative width ratio of cantilever slab

increases gradually, the geometric characteristic k first decreases, then increases, and finally decreases

again. When the relative width is 0.5, the parameter k reaches its maximum value. The geometric

characteristic k increases with the increase of top slab thickness, but decreases with the increase of beam

height, web thickness, and bottom plate thickness. Choosing the top slab with larger thickness and the web

with smaller thickness helps to reduce the shear lag effect of box girders.

Key words: bridge engineering; shear lag effect; energy variation method; thin-walled box girder; geometric

characteristic parameter
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Fig. 3 Distribution curve of generalized shear lag moment

HREABIE ST 3 i A B A IE AP, N
A BRICEA ANSYS i SHELL181 Fe ot s A FR
JURRL, I RZA B P ARRAE T L (1) fEHT PRI
HRIER J), JF5 AT BIS T IE 45 RAEX 1L,
A FRITHE M2y ] S R A AR HE 5, b — i
AR U, U MU, HB—ImZR U, MU, AR

SYIREES, RIS BRI, T AE RO, A

B2 224053k 6 000 N EIT, BT 6 060 AT, Tt

TR IS 22 HEREA TR b 38 ) PR A ey 22t fin

FEAR TR A, AR I AE R g AR e R AR 2

FIRIes ek b, TR R IR 1, R, A

5T AE R ANSYS BHUZE R AR L& R
*®1 EMATEZERL

Table 1 Comparison of normal stress calculation results

R a,/kPa a,/kPa g/kPa  ANSYS/kPa
1 5.402 —39.856  —34.454  —33.258
2 —4.562 —39.856  —44.418  —45.808
3 —0.133 —39.856  —39.990  — 38.565
4 4.094 78.518 82. 612 79.773
5 —4.029 78.518 74. 489 74. 983
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