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Abstract: In order to analyze the interface slip effect on improved box girder with corrugated steel
webs, considering the shear deformation of the web and the self balance condition of the section
axial force, the governing differential equation of composite box girder bridge was established.
The expressions of slip displacement function and flange slab maximum longitudinal displacement
difference of simply supported box girder were derived. Taking an improved composite box girder
with corrugated webs subjected to uniform load as an example, based on the box girder load
conditions and boundary conditions, the theoretical equations for the deflection of composite box
girder bridge, cross section normal stress and shear lag coefficient of upper and lower flange slab
were derived. By adding the elastic connection unit between flange and web to simulate interface

slip effect in the finite element software, the correctness of the proposed theoretical methods was
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verified. Finally, the influence of shear slip stiffness on cross section normal stress, shear lag
coefficient and deflection of composite box girder bridge were studied by using the derived
theoretical formula. The results show that the theoretical formula is in good agreement with the
finite element simulation results, and the proposed formulas can be used in the bridge design or
software development. The interface slip stiffness has great influence on the cross section normal
stress and deflection of flange of the composite box girder. Under the action of uniform load,
compared with that without considering slip effect, the normal stress of upper flange section after
considering slip effect decreases by 7. 44 %, the normal stress of lower flange section increases by
6.79%, and the mid-span deflection of box girder increases by 8. 8%. The influence of slip
stiffness on the shear lag coefficient of composite box girder flange slab is small, and the influence
range is within 1%.

Key words: box-girder with corrugated steel web; interface slip effect; shear lag effect; energy

variation method; deflection

0 351 F

T T A AR 2 R R U T 0 A A
SR EE A FEAIK T 450 [ R R T SR RE L OF
HRhE e T R T 2L R, T ARk, Ol e IRTR B 1
JEE R SIS % S TR S5 ) I A, 8 T e R T
JEMR LG AITE . G R T T S, AR T A%
G TR T 3R GH B B T LA R IR R 3R
JERE 48 TE AL G A T R U N R, R i T
AN,

FRAEBe AR T I, R T 3 2RO 1T P B AR
TE S, Al HC G ) 25 TE R g 00 A AN E L AR B AL
- L P A A X 2 R B R N AT TR
WF5ES ", Reissner™™ S5 742 H A FH B A8 43 75 0K
fift B A I ) R T B BY S 5 il O\ 1 7
B 2 R Bk 2 5 T [ 45T ST T 2 R B W S A0
(04T B - 4B R R AR A L I 25 5 R T 4
T A R A 0 e S 5L

Xt i R I A B A R AR T
TREE+ T B, 3G R AR B+ 254, T
KB S B g S AR E . BT 5
S W O B G 5 AR S B A T R [ R AR
T T 7 A W R 200+ 0 T % 0 2 5 2 4 3K A 1
B R B . WARAED I Goodman ik e 2
OY BT K A T 00 L AR G fife o R T T A T
T AR ARG R AL A R M B B T R L B RN
15 I AR A M T T B Y A0 I AR T RS Y
VIR HE AR A i R R . R R R A
TS 0N X A 4 I AR T 04 5

25 LTI  H AT X 4G R T B U 8N A RS

L IR IE 22 B v T AL Gu R R A5, B % IR OE
R AR BT BT W RS 2 e . X T R R RO AR A AR
% 32 R A O i AN kSl ) A R AT R LR
TR BE AR i H A 22 18] 1 18 % 800 2 5 0 il 80 A
JH 2 [7) 5 e 5 % 8 4B T X N7 g 23 A o 2 T 5 e B
i AR DRI AR S0 B Y R Al BT U0 JE R A
TE 2 B S8 R JH R A8 3 At ST ik R IO B IR
B i SR P2 W o0 O A L A5 B 4B R IR B E
IS T3 B AR RO B g i Rk S A AT R OT R
P T A SCHE I B0 PR 2% 380 TR 5 1 3 T 23 A
TSI A% W Xk 2H A R R D N g | O s AR A
BE L AR R O i B R B AR TSR R 0 A i A
R B ARAE

1 B%ER

Xt Bt YR B AR S (B TRt 13
G 55 BT MR AR A SR A figh 5 T A T RS HRAR AL TR
U39 FAEALTE , 22 T2 I 45 A PR FF 3 21 i 4. [
i TR BE b 3 AR RN AR B 1 K IR 5 R R
5 A B S L 1 A R AT G e 1) B TR AL L M
EEADEY RS ATy T

HEMRMBAIEEME 1 Fros . b, g A
R Z 0 B A i 28, Mo VMLV VO UNCGO N 3 0 o
A AR IR B+ 3 AR S PO I R BA RS
T Y A ST qu A g 0 0 D 2H A R R B = 8] B
o] )3 5 2 59 )y .6 Co) iR BE £ 1 3 Gt 55 9 R A
IR i B4 RS O\ 1w 02 B 22 bR R BV A A SRR G SR
T 7 7 Rk Ok

E(x)=&(x)—& () (D)
a<x>:—A”f‘A E(2) =¢.6(2) (2)



96 EHRHAFE TRFR

2022

B1 HAEHERERERERE

Fig.1 Deformation Diagram of Micro-section of

Composite Box Girder
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