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Study on warping displacement function and generalized internal force in shear lag effect analysis of box
girder

PeRaRt:  2011-10-07 /&t Al 2012-03-19

DOT: 10.7511/js1x20126010

OO HE ] EEAERE BYUMERN RIS E A MR

G K EE A : thin-walled box girder shear lag effect warping displacement function generalized internal force additional deflection

HETIH - FRK AREAH 4 (51068018,51268029) ; K AT 2% FIA1HT 41 B A JE 1% (IRT1139) % Bh Tl H .

e HLAY E-mail

5K IGHE CEPNATI R AR TR B, 22 730070 zyh17012@163.com
HEEAR MRS R AR TR, £ 4 730070

M 2EMNAGE R AR TR, 241 730070

S kS 580
AT IR EL: 367
S

LAMPRERS S %) 25 th oS08 D B, MW FLG (V)1 P B0 AS I RS il B ) o0 A AN T, BRI FAIE ) = R A2 A 198 5 ) i N o AT o 1) 5 B i 8% o . 6T
RN 5 | RC RO G SEEAT N )™ SUREAS | BT dae NI RE S B E 2 0V S N AR R B RS T PR 03 0 7 R A o AR AT E t LR SO Dy th ™ 52 3, IR
LT B S I A TS A 5K, e B AR N A sCRAT RO 3R o — AN SRR 71 S W, 71 S48 55 STOMMEL ) 5 LI, ANINGIE SE T ARSI 20 T i A a1 24 st
RIS AN T 2SI oA, B3 ) SCHHTRAT PO AR e XA P i A 10 14 SRR AL , B9 3 0 2007 A AL PP e PR 08 KR 120, TR Sk P b A IR £

& P

Based on the flexural theory of thin-walled box girder,the curve of quadratic parabola is proved to be the reasonable form of the warping displacement
function in the shear lag effect analysis of a box girder through investigating the in-plane shear deformation and the bending shear flow distribution in the
flanges.The additional deflection induced by shear lag effect is adopted as the generalized displacement.The governing differential equations and the
corresponding boundary conditions for shear lag effect of box girder are established by the energy calculus of variations based on the principle of minimum
potential energy.The new generalized internal force is defined rigorously,and a simple and convenient formula of stress for shear lag warping is presented which
has the same form as the bending stress of elementary beam.A simply supported box girder model is analyzed and the calculated results are in good agreement with
the test results,validating the method and formula presented.The generalized moment for shear lag differs from the bending moment in distribution and attenuates
quickly.For the simply supported box girder example under concentrated load,shear lag effect increases the mid-span deflection by 12%,which should be treated
carefully in practice.
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