$55% 45118 THRRXFEFFR (T FR) Vol. 55 No. 11
2025 4F 11 H Journal of Jilin University (Engineering and Technology Edition) Nov. 2025

A8 T 2 P 1 2 DT A A 4L
W 715 5 o

I35 E R UHE

(ZMZEAF ERTEFR, 2 M 730070)

o EhERLNMEEEZ BB & KWW 44 F(CSBCG-CSWs) iy B & 2%
BLAXETHE MY THBELE S EERAA MK R, HLCSBCG-CSWs # # & 7
WAEEER, AT AR B N RN R EE RS LA E SR EREFT S
AR AR E ;X THRER S ZRIHF T Mo b £, 24 CSBCG-CSWs B & 2 5Lty % v
HE, IRERZN K XEANBE LHME Abaqus R EBY A B H; AR BELHERA B AH
AR, Y% B I~2E L ABEAERRE  EARABMER I EL AN BEKTTTS,
85.6%; 5% BEXA KAMBRMERML , S UELEXERRE  BAXAB LRI EH%
K25%; EF MR BN ERN T EZ MR AR T LREERR Y ;A TR E# X BiX
BHENEBR S RO ERE TN SRR A6 Rw R4 R £ 10%.5%
DA AL NENEEPRBREAEFHRLES>HN<S 6m, i ANHHLLHBAREEEH L
AH<6 5m, Bt NB ERETEMB RS A UBENEERHEBREE>6mm b, 3
BEEMEL HARPERRNF AL ERNNNFARRLTAERA; YECANOCH W E
28°1 ,CSBCG-CSWs 1/4 # #n 1/2 5 # W %5 7% #, dh IE 5L A 45 34 m 74.6 %6 71 87.4%
KERMPIR RV AERAE R R 05k 8RB BRNE

FESES . U448.213 MR ERD A XEHS.1671-5497(2025)11-3641-12
DOI:10. 13229/j. cnki. jdxbgxb. 20240260

Distortion effect of supported curved steel box composite girders

with corrugated webs and flexible diaphragms
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Abstract: In order to accurately analyze distortion effect of supported curved steel box composite girders
with corrugated webs (CSBCG-CSWs) and flexible diaphragms, in this paper the distortion warping
displacement mode of CSBCG-CSWs was established based on the relationship between distortional
warping displacement, bending—torsion coupled displacement and internal force of composite girder, and

the potential energy of the additional distortion frame deflection caused by the bending—torsion coupled
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effect was derived. The anti-distortion stiffness of flexible diaphragms was solved by using virtual work
principle. The distortion differential equation was established based on the energy variational method, and

the influencing factors of CSBCG-CSWs distortion effect were analyzed. The results if the study show that

the analytical solution in this paper was in good agreement with the experimental value and Abaqus
numerical solution. Compared with the results without the intermediate diaphragm of plate—type, the

maximum distortion bi-moment is reduced by 77.7% , 85.6% respectively when 1~2 passes intermediate

diaphragm of plate—type are set. Compared with the results of setting intermediate diaphragms of X—type

and K-type, the maximum distortion bi-moment is reduced by 25% when diaphragm of plate-type is set.
The distortion effect caused by concentrated load is mainly affected by the presence or absence of

diaphragms at the loading point. The uniform load can better reflect the overall distortion effect of the
composite box girder with intermediate diaphragm. When the distortion stress ratio of the steel box

composite girder with corrugated webs is controlled within 10% and 5% respectively, the intermediate
diaphragm spacing needs to be satisfied: the straight steel box composite girder is less than 8m and 6m,

respectively.

and the curved steel box composite girder is less than 6m and 5m respectively, and distortion stress ratio can
thickness has no obvious enhance on suppressing effect the distortion effect of the straight and curved steel

be reduced when the self-gravity load is taken into account. The increase of intermediate diaphragm
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box composite girder with corrugated web when the thickness of the intermediate diaphragm of plane—type
is more than 6mm. When the central angle increases from 0° to 28°, the distortional warping normal
diaphragm rigidity

stresses of 1/4-span and 1/2-span cross—setions of CSBCG-CSWs increase by 74.6% and 87.4%,
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Fig. 11 Distortion bi—-moment distribution
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Fig. 15 Influence of curvature radius
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