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Abstract

This paper is considered on the dynamic behavior and the dynamic impact coefficient on the
cable-stayed bridge under the vehicle load. The method of static analysis, that is, the transfer
matrix method is used to get influence values about displacements, section forces of girder and
cable forces. Gotten influence values were used as basic data to analyse dynamic behavior. This
paper used the transfer matrix method because it is relatively simpler than the finite element
method, and calculating speed of computer is very fast and the precision of computation is high.
In the process of dynamic analysis, the uncoupled equation of motion is derived from simultaneous
equation of the motion of cable-stayed bridge and vehicle travelling by using mode shape, which
was borne from system of undamped free vibration. The solution of the uncoupled equation of
motion, that is, time history of response of deflections, velocity and acceleration on reference coordi-
nate system, is found by Newmark-B method, a kind of direct integral method. After the time
history of dynamic response was gotten, and it was transfered to the time history of dynamic
response of cable-stayed bridge by linear transformation of coordinates. As a result of this numerical
analysis, effect of dynamic behavior for cable-stayed bridge under the vehicle load has varied depen-
ding on parameter of design, that is, the ratio of span, the ratio of main span length, tower height,
the flexural rigidity of longitudinal girder, the flexural rigidity of tower, and the cable stiffness.
investigated. Very good agreements with the existing solution in the literature are shown for the
uncracked plate as well as the cracked plate.
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Fig. 1. Model of Numerical Analysis (Case 3)

Table 1. Specification of Each Model

Para- | Case | Case | Case | Case | Case

Type
i meter 1 2 3 4 5

L/L | 030 | 035 | 040 | 045 | 0.50
Radial | Th/L | 014 | 0.16 | 0.18 | 020 | 022
Fan {Ig(m%) | 030 | 060 | 090 | 120 | 150
Harp | I+(m*) | 060 | 090 | 120 | 150 | 180
AC(m?| 0.208 | 0.260 | 0.312 | 0.364 | 0416
U:0.032 | U:0.040| U:0.048 | U:0.056 | U:0.064
L:0.020 | L:0,025| L:0.030 | L:0.035 | L:0.040
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(b) Equivalonce System of Coble~Sioyed Bridge

Fig. 2. Equivalent System of Cable-Stayed Bri-
dge
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Fig. 3. System of Vehicular Loading on Girder
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Fig. 4. Multi-Degree of Freedom System

Table 2. Mass of Girder (t- sec’-m™')
L1/L|{S(m) {ml, m17| m2, m3 | m5 m6 | m8 ml0| m9
md4, m14 | m7, mll
m15 ml6{m12, ml13

030 | 150 4.197 7.063 7.063 | 9572 [10.208
035|182 | 4785 8.294 8.292
040 | 209 | 5218 9.524 9.524
045|236 | 6015 | 10.755 | 10.755
0501263 | 6631 | 11.985 | 11.985
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Fig. 5. Time History for Dynamic Response.
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Table 3. Effect of parameter for each Case

Deflections Bending M. Cable F.
Parameter | Case

Max. (m) A (%) Max. (t-m) A (%) Max. (t) A (%)

Ly/L 1 0.02816 179 550.9 182 56.47 ~920

2 0.02866 133 554.2 66 54.85 1482

3 0.02903 ' 555.4 ) 52.33 )

38.0 376 6.8
4 0.03009 562.2 52.45

5 0.03095 308 569.0 376 54.71 —1284

Th/L 1 0.03990 — 368 529.7 — 348 60.43 —432
2 0.03405 8914 55.94

-315 - 32.7 —34.7
3 0.02903 5554 52.33

~175 ~170 —82
4 0.02625 536.7 51.48

5 0.02402 —14.1 5196 —155 50.04 —139

Is 1 0.04081 —479 444.8 4.5 69.37 — 469
2 0.03316 509.2 58.05

-259 24.7 —23.7
3 0.02903 555.4 52.33

—14.6 22.3 ~-16.4
4 0.02669 597.1 48.38

5 0.02483 —116 631.7 18.5 45.23 —130

IT 1 0.03019 — 364 562.8 — 440 56.09 468
2 0.02952 558.4 54.25

- 26.6 - 300 ~48.9
3 0.02903 555.4 52.33

~20.1 —15.0 —8.9
4 0.02866 553.9 51.98

5 0.02835 —169 552.8 —110 52.16 46

AC 1 0.03825 —366 617.8 - 359 46.60 27.0
2 0.03310 583.2 49.58

—29.0 — 284 24.9
3 0.02903 ) 555.4 52.33

—18.8 —17.0 278
4 0.02639 539.0 55.40

5 0.02420 —156 5214 ~183 57.65 20.3
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Fig. 8. Impact Coefficient of Fan Type.
{a) impact Coefficient of Deflections, (b)
Impact Coefficient of Bending Moments, (c)
impact Coefficient of Cable Forces.
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