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Dynamic Characteristics Analysis of the Variable Cross — section Continuous

Box Girder Bridge with Corrugated Steel Webs

JI Wei' DENG Lu’ LIU Shi —zhong' LIN Peng - zhen'

(1. Lanzhou Jiaotong University Lanzhou Gansu 730070 China; 2. Hunan University Changsha Hunan 410082
China)

Abstract: Research purposes: In order to study the dynamic characteristics of the PC box girder bridge with corrugated
steel webs ( CSWs) with variable cross — section the bridge model with the span (3 +3) m used in the experiment
testing is a one — to — ten scale model developed for the Juancheng Yellow River Bridge. The model test and ANSYS
finite element simulation are used to study the dynamic characteristics of the PC continuous box girder bridge with CSWs
with variable cross — section.

Research conclusions: The results show: (1) The number of diaphragm has great influences on the torsional vibration
frequencies of this type bridge while has litile influences on the vertical bending vibration frequencies. (2) The
fundamental frequency formulas from the JTG D60 —2015 code for the continuous girder are used to calculate the PC box
girder bridge with CSWs with variable cross — section. The measured values and FEA values have big differences with

the JTG D60 —2015 code values so vertical fundamental frequency formulas of the continuous girder in current code are

* 12015 -09 - 14
: (51368032 51208242) ; (2014M562103) ; “ 7
(IRT - 15R29) ; (2015A -053) ; ( 1506RJTA029)

* : 1982



PC

61

not suitable for this kind of bridge. (3) Considering the shear deformation of the CSWs

the correction formulas are

obtained for the PC box girder bridge with CSWs with variable cross — section. (4) The research conclusions can provide

references for the analysis of dynamic characteristics of variable cross — section PC continuous box girder bridges with

CSWs in highway bridge engineering.

Key words: corrugated steel web; composite box girder; variable cross — section; dynamic characteristic; model test

pPC
( 1

AR

TR ¥ L TR

PC

PC

pPC

PC

PC

pPC

B AR

TR EE L RAR

{5 TURE 5 3

PC

PC

PC

PC
PC
PC
1 PC
PC
1:10 o
2. 3 o
(3+3) m
1.35m 0.65 m
0.35 m. C40
32.5 GPa 0.2 2 550 kg/m’,
Q235 1.2 mm
4 210 GPa
0.3 7 800 kg/m’,
| 1350
l 350
& 2 ;
o
650

—

1

E2 SXSEHEEAEER(HEN . mm)

1 350 |

350

650

.



62 2016 3
ANSYS
=2 Q ’ PC
L 43 g 37 4 4 g 3 43 ANSYSI2.0
T 1 l T T 1 PC N
— . SOLID45 :
E4 KRMERR T RE (B mm)
. 1.2 mm SHELL63
3 000 ; LINKS PC
1 080 2 960 " 960
PC )
] U
o-— —_—
S SHELL63
|1'5_(;| Sl-(l) llgj) N SOLID45 3 c¢m
5 ( . mm)
2 745
1860 139 mm> 2 8
160 kN. 9 o
6 o
B8 HAERWPHERITITEZER
6
2
DHDAS
7 9
o 3
1 o
1
6 000
1500 | 1500 1 500 1 500 1
ANSYS

i L
sl
i |
-_— — _._ p— —_— —'— P




PC 63

3
! _13.616 [EI, |
ANSYS h="00p Alm. (1)
/Hz /Hz
49.44 50. 85 £ :23'6f1 /EY" (2)
65. 48 65. 81 27l M
115.54 125.12 — ;
E— [}
3 I(',— '
3.1 Me °
PC
PC (1) h
, : 2 .
; 2 PC
o /Hz /Hz Jfi/Hz
10 . 1 49. 44 50. 85 73.57
120 F 2 4 Y ITG
D60—2015) PC
90
Foo0p T
30 b E. ¢ BB kM A,
- XS W Wk E
~ IR 9 A
O L 1 L 1
FE1 HE2 HEI  HE4
13.616 |EI El ( @\’
Su =00l Al m, el T) (3)
10
G— ;
10 A— .
PC (3) 52.176 Hz
. (2)
23.651 |[EI, El [ m)?
. Jo = Zﬂza/mc/ ]”FQAJ 1) (4)
3.2
( Y(JTG D60—2015) 4
10
( ) (1) PC
: . DHDAS
ANSYS
(2)
(1) (2) PC
S PC

fr:



64

2016 3

o

(3 « Y(JTG D60—2015)

PC

PC o

Jiho Moon Jongwon Yi Byung H. Choi etc. Shear
Strength and Design of Trapezoidally Corrugated Steel
Webs J . Journal of Constructional Steel Research
2009( 65) : 1198 —1205.

M. E. A - H. Eldib. Shear Buckling Strength and Design
of Curved Corrugated Steel Webs for Bridges J .
Journal of Constructional Steel Research 2009 ( 65) :
2129 -2139.

Ngoc Duong Nguyen Seung — Ryong Han Gyu - Sei
Lee etc. Moment Modification Factor of I — girder
with Trapezoidal — web - corrugations Considering
Concentrated Load Height Effects J .

Constructional Steel Research 2011( 67) : 1773 —1787.

Journal of

Ngoc Duong Nguyen Seung — Ryong Han Jung — Hun
Kim etc. Moment Modification Factors of I — girder
with Trapezoidal Web Corrugations under Moment
Gradient J . Thin — Walled Structures 2012(57):1 -
12.

J. 2007(2) : 80 —83.
Chen Haibo Liu Baodong Ren Hongwei. Research on

Dynamic Characteristic of Concrete Box Girder with

10

Corrugated Steel Webs J . Journal of Highway and
Transportation Research and Development 2007 ( 2) :

80 -83.

J. 2008( 6) : 64 —68.
Ren Hongwei Liu Baodong Chen Haibo. Analysis of
Torsional Vibration of Concrete Box - girder with
Corrugated Steel Webs J .

and Transport 2008( 6) : 64 —68.

China Journal of Highway

J. 2008( 3) : 29 -33.
Liu Baodong Chen Haibo Ren Hongwei. Improvement
Study of the Dynamic Characteristics for Concrete Box —
girder with Corrugated Steel Webs J .
Science 2008( 3) : 29 -33.

China Railway

J . 2008(5) : 76 —
80.
Zhang Yongjian Huang Pingming Di Jin etc. Free
Vibration Characteristics and Experiment Study of
Composite Box Girder with Corrugated Steel Webs J .
Journal of Traffic and Transportation Engineering

2008( 5) : 76 —80.

J. 2015(9) : 60 - 66.
Zhou Changdong Liu Bin. Research on the Resonance
Response of Simply — supported Railway Bridge Before
and After Reinforcement J . Journal of Railway
Engineering Society 2015(9) : 60 —66.
JTG D60—2015 S .
JTG D60—2015 General Specifications for Design of

Highway Bridges and Culverts S .



