%46 % % 24 A VA~ & Vol. 46 No.2
2026 54 A JOURNAL OF CHINA & FOREIGN HIGHWAY Apr. 2026

DOI:10.14048/j.issn.1671-2579.2026.02.014 XEHS:1671-2579(2026)02-0125-09

E T Mann-Kendall /& T ] i 7 $X B8 1 22
% NIRRT RAE

2% BRIE?
(1. BV 48 28 38 FL R T T AT BR A R L BEVE V% 710065 ;2. K& K2 [HBF R 5 m B H AR
AEMAT MY T SR L BRI P 710064)

82 i HR AR WO W AR R0 52 5 IR S T 0 A O RO 4R, % SR T A A 2 RS TG, DL B S AR A R

(2.65+4.10+2.65) m B BIE H9 1E AR % S5 20 G H 90 A% AR B 06 A 4E EH%T{)}‘ZE%@*& B 32 1R A B R,

B, R IR I 0 G ) B AR M @R AR S R—— ) N A RE B R, BRI S B N AL RE A E ATtk . B M

Mann-Kendall #E W 3] 51 52 J5 R 245 M £ R 50 52 0 R A FRAE & Az 28 748 B RRAE A AR 4R b 708 A8 7 A S0 T U OV AR I AR

ALE RN KRB . e Ah, 456 5 T 0 AR (1 52 T3 RS0 32 07 RS TR 2CURTBE & LU 488 2, X 45 4 19 AR AT Ry il

317 00E e BJm 0 7 2R %07 ¥ R AR AR 2 7R 8 B AR AT et R iy i . 25 SR R W] - Mann-Kendall ¥ U g

T H IBTE 50 I AR G2 2 R 1 3 A B R AR AR A5, B AN 52 Ty ik AR A 43 s v BRI R BORNE LR R AL AN I B BT
o AR 1 852 TR B A2 TR S FRECRI AR fE L TR BB — e B LA A DR N AR SR AN ] 32 ) B B B 32 R
E o 25 #6351 F AT R I Mann-Kendall 7 ) 35531 119 2 550 far 28 M BT 2

92%1—1 WIE I M ;1 R AR BE %% & s Mann-Kendall i W ; 2544 32 J1 R 2

HESES U4l SHRAR S A
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Abstract: To reasonably characterize the stress state of corrugated steel web girders and determine the failure
load, the stress state evolution pattern of corrugated steel web girders was investigated in this paper based on
the structural stress state theory, relying on the model test of a continuous corrugated steel web composite box
girder bridge with a span arrangement of (2.65 + 4.10 + 2.65) m. First, the generalized strain energy density
was constructed as a characteristic parameter using the longitudinal strain of the test girder, and then the strain
energy density—load curve was obtained. The Mann-Kendall criterion was applied to analyze the stress state
curve and identify the characteristic points where abrupt changes occur in the stress state characteristics. The
failure load of the corrugated steel web composite girder bridge was defined according to the law of
quantitative to qualitative change. Furthermore, the working behavior of the structure was discussed by
combining the strain-based stress state mode, the stress state sub-mode, and the energy ratio sub-mode. Finally,
the application of calculating the characteristic load using this method in the design of corrugated steel web
girder bridges was discussed. The results indicate that the Mann-Kendall criterion can identify three
characteristic points of failure during the loading process of the corrugated steel web girder, and the entire stress

process is divided into four stages: elastic, elastoplastic, failure, and continuous failure; the strain-based stress
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state mode, the stress state sub-mode, and the energy ratio sub-mode can all capture the stress characteristics of

the corrugated steel web at different stress stages to varying degrees. For structural design, the failure load

identified by the Mann-Kendall criterion can be adopted as the design load.

Keywords: corrugated steel web; generalized strain energy density; Mann-Kendall criterion; structural stress
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Table 1 Material parameters of concrete
e SEOTRBURSREE/  BRAEPE SR/ PR/
R ARG
MPa MPa MPa
C40 45.75 43.46 3.28 10"
C50 52.56 49.93 3.42x 10"
x2 WHMBH
Table 2 Parameters of steel materials
p—— HAR/  BUROSREEARMEM/  SPERCE/
mm MPa GPa
HRB400E #\ i 10.0 400 205
R235 i /i 6.5 235 210
T 77 A 15.2 1860 195
Q345 TE M - 345 206
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Figure 2 Schematic diagram of loading device
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Figure 3 Overall stress characteristic curve of corrugated steel web composite girder
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Figure 4 Strain distribution modes
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Figure 5 Relationship curve between parameter of stress state sub-mode and load
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