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Fig. 2 Geometric construction of corrugated steel webs
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Fig.5 Bending moment and axial force diagram of concen-

trated force acting at mid-span

FlLe

(5\1/)
AP=-—F=——1r"—1
8(e*+ %)

Cou (26)

S, . II)
Z_CEEP 11— Xo
TE ICBGCSW (% 85 4/ I F B, 85 rp i 2 78 2
TR
FL*
~ 48EI
m L (26)5 % F X T AP IR 8, 18 AR (27)

SECE

Vr (27)

APL(¢* + 1)
T 6EL
KR A7 7 B 45 5 PR 200, AP AE T 5 4b 77 A 4 7
BT s

Yr (28)

L%
Yar = SEl AP (29)
ypﬂpzyp—yMZ%AP (30)
B (26) A (22) AT 15 .
EID@%/_{ . 24ElF }azy mazy:O
ox* L* (" +4i%) | 0°x %t
(31)
i ICBGCSW Ry 3l 57 88 40 F 2B
y(a,t)=W(x)e” (32)
Ao W) RO IR AR ; 0 Ry B
M EAWNEIDL ARG
e, Y {Po - HELe } W W =0
dx* (e +4)L" | d*x
(33)
ICBGCSW iy = 7Y p& 5 40~ 2R

W (x)= A sin i

K A NIENE ;7K ICBGCSW B H &35 R/ %k
B (34) 18 A (33) 7, AT 15 ICBGCSW K g
SRR R 2

2_2
EI[) n T

m L*?

¢ (35)

wfl:

P, L 246 1

(—p——=C _(—y

A éJ«/IJFEID nm 7(ez+4z‘f) nmw

FR A SCRR 34 1, B B I A 1) 85 U0 742 08 X i i
TR R AR S K AR SO BROSCR [ 3411 O =LA
5% PV B9 I A 1 5 D0 A8 T X B R A0 R 0 S, R
T JBE 2507 R I B9 I A 1% B A0 A8 2 T ICBGCSW 1)
B P [ A3 3 B3 8 2 T R

EI, n*x®
w,= — {7 (36)
m L
e 1
H A Gﬂﬂﬁﬂﬁﬂ/‘]'}%wﬁim‘/ I A
1+GAw( 3 )

b AL Shy ik T A TR 1 A T v A

2 T8 BE AN A R I AR R BY D) AR R
ICBGCSW 1y H #4158 28 2 an R X
El, n’xn
m 2L°

fo= &n (37)

3 FETAELEIE

3.1 IT#EEE

T AR SC T i I I P AN IS L DA
HA A 22 M T 1B 38 2 2k 32 I3 e 284 o TR
5, OGB48 4 30 m 1Y 1 32 ICBGCSW k47
Bl 1R VE S T o IR R B N Y ICBGCSW L
2 58 3 32 i AL B 2 R AR R G s e E
FZICBGCSW 4 i an &1 6 fir s o

—
_—
—=FE L
=

—1—]
= o e =
—— =
—— = =
==

==

FI6 S AR AL T SR
Fig. 6 Improved composite simple supported box girder with

corrugated steel webs
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Tab. 2 Comparison of natural frequencies calculated by

different methods (Unit: Hz)
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Tab. 3 Influence of shear deformation of corrugated steel

webs on natural frequencies (Unit: Hz)
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Dynamic characteristics of an improved composite box girder with
corrugated steel webs considering temperature and shear deformation

CHEN Xue-song', LUO Kui®, JI Wei*, ZHANG Jing-wei*, WU Zhi-bo®, LIU Ming'
(1. College of Railway Engineering, I.iaoning Railway Vocational and Technical College, Jinzhou 121000, China;
2. College of Civil Engineering, Hunan University, Changsha 410082, China;
3. College of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
4. Gansu Henglu Traffic Survey and Design Institute Co., Ltd., Lanzhou 730070, China)

Abstract: In order to accurately analyze the influence of temperature and shear deformation effects on the natural vibration charac-
teristics of the improved composite box girder with corrugated steel webs, a method for analyzing the natural vibration characteris-
tics of an improved composite box girder with corrugated steel webs considering temperature and shear deformation effects is pro-
posed in this paper. Considering the influence of the temperature, shear deformation and stiffness correction of the corrugated steel
web, the analytical formula of the natural frequency of the improved composite box girder with corrugated steel webs is deduced by
using the principle of stress equivalence; The correctness of the analytical formula of natural frequency is verified by using the AN~
SYS finite element results and the measured results of bridge; The effects of temperature equivalent axial eccentric force, variation
of elastic modulus, shear deformation, and temperature effect under different height-span ratios and different width-span ratios on
the natural frequencies of bridge are analyzed. The results show that the fundamental frequency of the improved composite box gird-
er with corrugated steel webs is greatly affected by the temperature effect, and the influence of the temperature effect needs to be
considered when calculating the fundamental frequency of this bridge type; The shear deformation effect of the corrugated steel
web has a significant influence on the natural frequencies of the bridge type, and the influence of shear deformation from the 4th or-
der natural frequencies has exceeded 50% ; Under different height-span ratios, the temperature effect has a greater influence on the
fundamental frequencies, and it increases linearly and sharply with the increase of the height-span ratios; Under different width-
span ratios, the temperature effect has little influence on the natural frequencies and can be ignored. The research results can pro-
vide a reference for the calculation and analysis of the natural frequencies of the improved composite box girder with corrugated

steel webs.
Key words: composite box girder; corrugated steel webs; temperature effect; shear deformation; modal test; natural frequency
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