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Time Domain Analysis of Wind-Induced Buffeting
of Longtan River Bridge

LI Li', PENG Yuan-cheng'*, HU Liang', FAN Jian'

(1. School of Civil Engineering and Mechanics, Huazhong University of Science and Technology , Wuhan 430074 ,China

2. China Communications Second Highway Survey,Design and Research Institute, Wuhan 430074 ,China)

Abstract:Longtan River Bridge is a rigid frame concrete bridge with length 812 m. Its highest pier is
as high as 179 m. The structure of the bridge is super flexible and wind-sensitive structure so that the
analysis of wind-resistant capacity must be performed on the bridge. The finite element models of the
bridge both in the post-construction stage and in the longest twin-cantilever construction stage are
established respectively by using general finite element analysis (FEA) software ANSYS. The dynamic
characteristic analysis of the two models is done. By introducing the Geodatis-innovated spectral
representation method, the turbulent stochastic wind-velocity field of the bridge is simulated and checked.
Then, the time history of buffeting force, which will be applied on both models, is computed according to
the quasi-steady theory. Finally, the results of the time-domain buffeting analyses of the two stages are
gotten by carrying out time history analysis. The wind-resistant design of the bridge can be based on that
results.

Key words: Longtan River Bridge; wind field simulation; buffeting; time domain analysis



2005

11

2.1

2.2

DO

(2)85 m

(3)190 m

85 m

DO

(2

3

D

5

®

D)

(&

9

Ay

1om

an

12>

(13 2

(14

a5 .

(16)

190 m

(D

(2)

3 2

4> 3

(5

(6)

(D

(&

D
(10

a1 3

12> 4

13



2005 11 : — 65 —

(13) 5 s 4.1

(149 6 3 s

(15) 7 b N v b

(16) ) o N

N (2)

(O N (3

) , N 4 o

(3

€Y 0

5 o

(6)

(7

(8) e,

D , v

(10) ’ ~ ° 1 85 m



e 2005 11
1 85 m kN
1( ) 2 3 4 5 6 7( )
624.10 783.73 1196.9 1324.1 1407.9 1314.1 1377.8
611.6 772.7 1178.9 1 345.3 1427.6 1374.7 1401.2
4.3 s
190 m s s
s 13 , s
’ 1 ’ ’
s i+1 N} i—1 s
’ ’
’
/2
] %
/% 7
G i
6 5

DNANINATNT

\

s UL T JTLTH
FIRIEHE EEHE
SHISE L ey
. ) , o 24 pLil 260 241 24 24 pLii| 244
E,fﬂlﬁﬂ::’.t 24251 B ﬁﬂsﬁ}_&[gzﬂzﬁr&i 2HSTE A6 B 2O (riREY 7HBD 65PBID SSTEID 45MED  3MED 24MED 14D
T T . . : T T ] I - —1 T = P I I RO
1 6 9 ‘ 15 | 30!-4! 38 40 ‘\ﬂ 39 :—\IBS 27 ‘E 24 | 21 18 3
7 10 G 16 ‘ i 4 3: 5 |
| ) | ﬁl S 4|28 ‘F 235 | 2 19
ot sl s up -M-—h| 29‘;;_]T 35 37K 36 K132 | 26 K23 | 20 J17 a4
- == RS s I s I I ' 1 V7
14 1 141 11 14 11 141 VH 175 E LEH6SBE VS BE 1445 B 1B 1A 12015

VrEtD 24-ED 34ED  44+BID

SSHED  65-EID 74MED

B

190 mEF L B WAE T MR &

1 190 m



2005

11

— 7 —
4.4
’ ’ ’
) ) ’
’
’ ) o
H ’ ’
) ’ N N
’ N N
N o ’ °
’
’ N
s . 2+ 3 190
o ’ m ’
° ’ ’ ’
’ o
’ o
2 190 m m
1 2 3 4 5 6 7 8 9 10
—0. 004 —0.010 | —0.021 | —0.028 | —0.036 | —0.043 | —0.048 | —0.053 | —0.057 | —0.061 | —0.063 —0. 065
—0.003 —0.012 | —0.018 | —0.027 | —0.039 | —0.035 | —0.042 | —0.055 | —0.052 | —0.059 | —0.058 | —0.061
3 190 m m
1
2 3 4 5 6 7 8 9 10 11 12
—0.005 | —0.010 | —0.016 | —0.022 | —0.027 | —0.033 | —0.039 | —0.045 | —0.050 | —0.054 | —0.057 | —0.058
—0.002 | —0.008 | —0.013 | —0.020 | —0.026 | —0.030 | —0.037 | —0.046 | —0.050 | —0.051 —0.05 —0. 055
4.5 . 190 m
, (D s
s 20. 8,
’ (2) ’
s 10. 7,
. (3) )
5.7,
’ ’ (4) ’
o 8.3,
, (5)
) ’ 7.5,

(6)



Construction Control of Tied-Arch Bridges with Double-Deck

Sun Jian-yuan', Li Zhi-sheng*

(1. Department of Bridge Engineering, Tongji University,Shanghai 200092 ,Chinaj;

2. Zhejiang Highway and Water-Carriage Engineering Consultation and Supervise Company ,Hangzhou 310014 ,China)

68— 2005 11
5.8, (3)85 m
(4)
5 s
s 1
(D . [1]
s [l ,1999,(9).
, , (2] , [JJ.
,1999, (5).
3 ’ .
2) (3] [J]
2004, (1).

Abstract: The applications of construction control technology of the 4th Qiantan River Bridge with

Double-Deck in China are introduced. Construction control technology and analysis methods not only

ensure the safety of the bridge in construction period,but also monitoring results of the internal force and

shape of the bridge accord with predicted values of construction control better. The conclusions drawn in

this paper are of important references to the design and construction of the similar bridge projects.

Key words :tied-arch bridge; double-deck; construction control
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