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ELEMENTS AN
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3.1
3.1.1 J ANSYS # R i 5 #r

1)

{
»,
1+ 2. 6T 0< T <0.04
[OT] 0.04 <7 <0. 10
B( T) =
(7) 0. 10<T <T, ()
[Fg} T, KT <5.0

L B(T) T T , )

50 a 10% (P,) 50a 2% (P») K T, 1.

2)

ANSYS

:SRSS  CQC  DSUM  GRP  NRLSUM K T,
. (SRSS) P, 0 115 0. 180
(CQC). , GQC P, 0. 500 0. 800
[4]
ANSYS Pi( 50 a 10%)
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2
/ Hz
1 0.26454
2 0.43333
3 0. 44037
4 0. 48076
5 0.53012
6 0.61512
7 0.71769
8 0. 88634
9 0.99989
3.1.2 RGH#EZHTEER A3tk
s CQC
3 4.
3 P ( )
FX/N FY N FZ/N MX/ (N°m) MY (N°m) MZ (N°m)
177 3.96x 10° 4. 14x 10° 1.28x 10° 8.54x 10° 1.08x 10° 2.66% 10°
264 4.67x 10°  4.22x 10°  1.05x 10° 6.83x 10° 6.61x 10° 5.29% 10°
187 5.57x 10°  4.00x 10° 1.21x 10° 1.05x 10° 1.04x 10° 3.91x 10°
ya 111 1.06x 10" 4.26x 10° 8.61x 10 7.70x 10° 1.33x 10° 2.11x 10°
23 7.70x 10°  3.28x 10°  1.22x 10° 8.37x 10° 1.30x 10° 1.66x 10°
308 3.44x 100 6.00x 10°  6.95x 10° 8 17x 10° 7.94x 100  1.82x 10
220 3.78x 10 4.98x 10° 8.57x 10° 1.25x 10" 8.56x 10/  1.96x 10
410 9.57x 10°  4.85x 10° 2. 13x 10° 2.43x 10° 2.70x 10° 3.58x 10°
1/4 414 9.32x 10°  5.19x 10° 1.76x 10" 3.81x 10° 1.05x 10° 1.95x 10°
4 P ( )
FX/N FY N FZ/N MX/ (N*m) MY (Nem) MZ/ (N°m)
177 6.16x 10°  6.76x 10° 2.21x 10° 4.81x 10° 6.16x 10° 1.54x 10°
264 7.26% 10°  6.89x 10° 1.81x 10° 3.84x 10° 3.78x 10° 3.07x 10°
187 1.08x 10" 7.71x 10° 2.32x 10°  1.21x 10° 1.19x 10° 4.36% 10°
” 111 1.44x 10" 5.65%x 10° 1. 11x 10° 4.78x 10° 8.11x 10° 1.27x 10°
23 1.04x 10" 4.36x 10° 1.58x 10° 5.20x 10° 7.93x 10° 9.99x 10*
308 3.38x 10 5.84x 10°  6.73x 10°  2.19x 10° 2.04x 100  4.34x 10°
220 3.72x 100 4.85x 10°  8.31x 10° 3.35x 10° 2.20x 100  4.70% 10°
410 5.18x 100  2.58x 10° 1. 12x 10* 1.46x 10° 1.60x 10° 2.08x 10°
/4 414 5.26x 100 2.87x 10° 9.49x 10° 2.32x 10° 6.21x 10* 1.11x 10°
«
»

1)
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2) ,
3) ,
4)
3.2
3.2.1 HERGEREIHEK

s 50 a 63% 10% 2%
5 6.
53 3 ( )
! % / % PGA/ (em*s7)
63 5.70 63 27. 54
10 6. 93 10 81. 63
2 7.75 2 153. 86
( 7).
( canf §7)
, (E+Centro)
( ) ) 63% 10% 2%
( EE Centro) ( ) DZ1 46.00  112.29  178.49
. 1940 3 18 D72 47.84 111.33 199. 92
DZ3 41.12 111.20  166.01
0.02 s, 30s 2 .
5 D74 44.20 115.01 169. 16
341. 695 31 cnys 2. 1200 s,
DZ5 41.95 114.81  174.80
33.449 14 emys 2. 1800s.
:10.866 78 cm  8.5800 s, = — 4.664 21 cny's, = 2. 158 52 cm.
P,
DZ1 3, al (m*s?).
Bi-Centroy ¥l (H4E)5: Py, DZ14L, @pay =134. 25 cm/s?)
1. 5000
1..0000 A
0. 5000 | l‘
i,: 0.0000 ]r -+
R

1. 5000

3 EF Centro

:::::

27. 500

28. 600!
29. 700
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3.2.2 7B KMEAZLE RS AT
1) EFCentro 8~ 11
8 P ( ( )
FX/N FYN FZIN MX/(N*m) MY (Nem) MZ (N*m)
177 2.61x 10°  2.73x 10°  8.45x 10°  4.76x 10° 6.01x 10°  1.48x 10°
264 3.04x 10°  2.75% 10°  6.84x 10°  3.76x 10°  3.64x 10°  2.91x 10°
- 187 3.45% 10°  2.48x 10°  7.52x 10°  3.14x 100 3.13x 10° 1.18x10°
14 111 4.27x 10°  1.69x 10°  3.34x 10" 2.92x 10° 5.03x 10° 8.02x 10*
23 3.20x 10°  1.32x 10°  4.83x 10*  320x10°  4.96x 1¢°  634x1¢*
308 4.28x 10°  7.21x 10"  8.14x 10" 4.32x 10" 4.15x 10° 9.37x 10"
220 5.14x 10°  6.52x 10°  1.08x 10°  6.88x 10"  4.64x 10° 1.05x 10°
410 9.82x 10°  4.92x 10°  2.13x 10" 2.48x 10° 2.73x 10° 3.60x 10°
1/4 414 9.97x 10°  5.44x 10° 1.81x 10" 3.85x 10° 1.05x 10° 1.88x 10°
9 P ( ( )
FX/N FYN FZIN MX/(Nem) MY (N°m) MZ (N°m)
177 3.34x 10°  3.94x 105 8.14x 10* 5.23x 10°  6.33x 10°  1.54x 10°
264 3.48x 10°  3.13x 10°  5.74x 10°  3.77x 10° 3.57x 10° 3.76x 10’
- 187 4.68x 10°  3.30x 10° 1.32x 10°  3.51x 10° 3.30x 10° 1.68x10°
4 111 6.49x 10°  2.60x 10° 7.51x 10 8.54x 10° 6.01x 10° 9.24x 10
23 3.58x 10°  1.51x 10°  1,13x10°  9,69x 10°  6,89x 10°  3,50x 10"
308 6.21x 10°  7.21x 10°  6.54x 10°  4.21x 10" 9.80x 10° 1.20x 10°
220 9.76x 10°  7.14x 10* 1.10x 10° 6.84x 10* 9.88x 10° 1L15x10°
410 9.84x 10°  5.50x 10° 2.37x 10" 2.54x 10° 2.73x 10° 3.81x 10°
/4 414 9.88x 10° 8.27x 10° 1.74x 10° 3.88x 10° 1.14x 10° 1.94x 10°
10 P, ( + ) ( )
FX/N FYN FZIN MX/(N°m) MY (N°m) MZ (N°m)
177 5.24x 10 3.71x 10°  1.21x 10°  8.35x 10° 1.11x 10° 2.49x 10°
264 6.21x 10°  3.74x 10° 9.36x 10° 6.52x 10°  6.38x 10° 5.21x 10
- 187 7.24x 10°  4.38x 10°  1.29x 10°  6.71x 10° 6.72x 10°  2.52x 10°
111 1.22x 107 3.18x 10°  6.33x 10°  6.22x 10°  1.11x 10° 1.66x 10°
4 23 9.82x 10°  2.48x 10° 9.16x 10* 6.81x 10° 1.11x 10° 1.35x 10°
308 3.50x 10 6.26x 10°  6.93x 10°  8.39x 10° 8.08x 100  1.73x 10
220 4.31x 10°  5.55x 10" 9.28x 10"  1.34x 10"  9.11x 10’ 2.13x 10
410 1.26x 10°  5.87x 10*  2.58x 10° 3.16x 10° 3.34x 10° 4.52x 10°
1/4 414 1.16x 10°  8.34x 10° 2.68x 10" 5.19x 10° 1.50x 10° 2.63x 10°




120 23
1 P ( + ) ( )
FX/N FYN FZ/N MX/(N°m) MY (N°m) MZ (N*m)
177 3.69%x 10°  4.64x 10°  9.44x 10"  6.60x 10° 8.03x 10° 1.90% 10°
264 4.02x 10°  3.72x 10°  6.72x 10*  4.54x 10°  4.53x 10° 4.70x 10°
- 187 5.30x 10°  4.56x 10° 1.90x 10° 4.06x 10° 3.77x 10° 1.90x 10’
ya 111 6.90x 10° 4.24x 10° 1.20x 10° 8.23x 10° 5.85x 10° 8.91x 10*
23 3.91x 10°  2.39x 10°  1.80x 10° 9.39x 10° 6.71x 10°  3.33x 10*
308 6.51x 10°  1.04x 10° 9.51x 10* 5.12x 10" 1.22x 10° 1.46x 10’
220 1.14x 10 1.03x 10°  1.69x 10° 8.31x 10* 1.31x 10° 1.40x 10°
410 1.28x 10°  7.35x 10°  3.12x 10" 3.54x 10° 3.75x 10° 5.39x 10°
/4 414 1.21x 10°  1.06x 10° 2.31x 10* 5.53x10° 1.70x 10° 2.82x 10°
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Structural Dynamical Characteristic of Long span
Conrete Filled Steel Tubular Arch Bridge

CHEN Yuwen', WANG Wet qin’
(1. Huizhou Higlway Survey & Design Institute, Huizhou 516001, China;
2. Huizhou Municipal Planning Design and Research Institute, Huizhou 516001, China)

Abstract: The structural dynamical characteristic is the foundation to research the structural dynamical per
formance such as vibratior-resistance, and it is greatly important to calculate crrectly the structural dy
namical characteristic of new structures for long span concrete filled steel tubular arch bridges. In the pa
per, seismic analysis methods are summarized, and through establishing the spatial calculating model and
seismic wave, utilizing ANSYS program, making use of respornse-spectrum methods and time-analysis
methods, and considering ground movement and wave effects, the seismic response of Ya Ji Sha Bridge re-
garded as the research object is calculated. The result is compared with one carried out by Natural Lab
Preventing Tragedy in Civil Engineering of Tongji University and some outcome is obtained. It provides a
basic reference for the future research work for seismic ansysis of concrete filled steel tubular arch bridges.

Key words: concrete-filled-steet ube; arch bridge; seismic response; ANSYS program; structural dynan

ical characteristic



