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Calculation of the vertical bending vibration frequencies of multi-span PC continuous
box girder with corrugated steel webs of uniform cross-section
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Abstract:

with corrugated steel webs ( CSWs) of uniform cross—section, using the energy variation principle, Hamilton principle and

In order to calculate the vertical bending vibration frequencies of a multi-span PC continuous box girder

force method equations, the equations of vertical bending vibration frequency were established. The influences of shear lag
effect, shear deformation effect of CSWs and their coupling effect were considered in the equations. By solving the
equations, the calculation formulas for the bending vibration frequencies of PC continuous box girder with CSWs were
presented. Comparing the results with those of the finite element analysis and the measured values obtained in the tests of
an indoor model and built bridges, the validity of the formulas was proved. The influences of the shear lag effect, shear
deformation of CSWs, shear modulus correction, variation of width-span ratio and different wave patterns of CSWs on the
vertical bending vibration frequencies of this type of bridges were also analyzed. The conclusions can provide valuable
references to the calculation of vertical bending vibration frequencies of multi-span PC continuous box girders with CSWs of
uniform cross-section in practice.

Key words: energy variation principle; bridge

corrugated steel web; vertical bending vibration frequency;

engineering; composite box girder

BIE R AR PC AH AT — Bl B 4N — IR &
SEROBGE R R R B A AR, TR 7 e gk R
o, BRI BY 5 g R AL, © 221 [ N AP A B e A i
AR Tz

HAeWEH: EERA KRB A (51368032); mEE )5 R % 54
(2014M562103) ; Hl 2 5 S5 2= B RHIF I H (2015A - 053) s Hill &
FERVAF ST AH AT H % B ( 1506RITA029)

Wk BT 2015 -03 31 BEcRs B #: 2015 - 09 - 07

e A 5L IR, 1982

WAE1ES g 51, 52,1984 452k

PUA BT SCHlk 2 B, 1] A1 27 35 X6 0 8 9 Bl A i
WA [ BRI 3 2, iR N S 2R AE
X ARG F BB BT oA A R T Y 2
TSI WIE AR PC A8 R R 2 RN &
FAEPIERIE NIE R PC A5 20 5y U] Kbt 55 7 2%
YefE T O .

O\ B T U B TG JTG D60—2015 71
FILE A R a5 4 1) s 2R 80N F R 2 85 ) 1) 188 ) ST AR
P (HBVE P EE A E X BT B AR PC 3% 2248 TR A 12
R i) 1 = R/NS= W S B | A Ny T <



5 18 1]

SLRSE: 2RSSR BIE M AR PC S SEAE A S 2 b AR SRR A 158 141

Z 5 ( BRI BEANAT 19 2 85) A0 PP A AR PC &
LAY 6t ) 2 AR S AR 12 T RE R 73 DR P Ham—
ilton JFHE K 395 T R, HE S 1 T IR B S 4 i S A
B0 1) 25 il 3R SR AT 20 3 R = B
SCINMEL - L 5 S 4 S5 I R = 44 BROCT 5 (E 56 ik
TR A SR IE R VE, 7E R o b 1A e By
I BORE I S BT LT R~ 9 T 9 R A 5 LA
T IE R R T8 85 L AR A LA ROA [R) R JE R0 22 B 45 4
TP AR AR PC A SR TR 8 [ 25 4R Sl 4514 ) 52
ARWFFEEEE R] by S B T 22 15 25 T 2 AN I Al PC
TESEAR A B ) 5 i R SR BT R S

1 KRR RS S YIEEEIE

BICAWHEA BT AR WL IET 1o o T8 H9 R AR B0
GRICARGE LA AT R 1o 08 A AR o ( B BL DT 2S)
RN JLFASREARSZ B 5 25 5, AT LA 20 AR 1] 47t
BRE

P B AR B DI (455 HRE Y JL AT IR
A IR 6, MR AR 1) .

E,
2(1 -|i v,) (1)
o= (L +Ly) /(L +L,) 3y OB R A2 1E R
E, 5 v, 0500 R B SRR FIAAR HE: Ly Ly 5 Ly
I3 R A AR A P B B R R AR BE R K
LB BE( WL 1) o [ A AP SR AR P e Y
W AR AN B TE R E 3 1

G, =«

K1 BOENIE A B LIRS K
Fig. 1 Geometric shape of CSW
F1 EENERERSEERY
Tab. 1 The shape parameters and correction

coefficients of the corrugated steel web
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Fig.2 Cross section of the PC box girder with CSWs
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Fig. 3 Schematic plots of multi-span

continuous box girder bridges
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Tab. 2 Vertical bending vibration frequencies of

multi-span continuous girder bridges with CSWs
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Tab.3 Comparison the results of bending

vibration frequency obtain by different methods
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Tab. 4 Comparison the results of vertical bending vibration

frequencies of the Pohe bridge obtained by different methods
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shear modulus of elasticity correction or not
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