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NONSTATIONARY RANDOM ANALYSIS AND IMPACT COEFFICIENTS OF SHORT SPAN BRIDGES
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Dynamic response of highway bridges to moving vehicles is taken into consideration of impact, that is,
multiplying static live load by impact coefficients specified in design codes of bridges. In 1993, live load
in Japanese Specifications for Highway Bridges (JSHB) was increased from TL-20 to TL-25. In JSHB
the impact coefficient for concrete bridges is defined as smaller than that for steel bridges. In this study,
based on the assumption that a sequence of the surface roughness is a stationary random process, the
simultaneous nonstationary random vibrations of both bridge and moving vehicles are analyzed by means
of the theory of random vibration. The root mean square values of random response of bridges are
theoretically examined and the impact coefficients due to moving vehicles equivalent to live load TL-25
are compared with those due to equivalent to TL-20, and also the impact coefficients of concrete bridges

are compared with those of steel bridges.
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Table 1 Structural properties of model bridges

Table 2 Dynamic properties of moving vehicles

Span Moment of | Weight per | Natural Total weight tH 25.0 20.0 15.0 @250 [|@250
length Type inertiaof | unitlength | frequency Mass moment of inertia  (4*m?) | 148.84 | 50.94 3821 63.68 63.63
(m) area_(m*) (/m) Hz) Spring constant  k; fm) |[181.28 {14502 [108.77 18128 | 145.02
10.0 H-shape steel 0.0161 5.170 12.556 (tfm) |[725.11 }580.09 |]435.07 725.11 580.09
15.0 H-shape steel 0.0229 5.245 6.619 Damping coefficient ¢y  (tf*s/m){ 0.577 0.462 0.346 0.577 0.516
200 | Hshapesteel | 0.029% 5320 ) 4214 G (tfesim)| 2308 | 1847 | 1385 || 2308 | 2064
20.0 Composite 0.0296 2.420 6.227 Natural frequency - Hz) 3.0 3.0 3.0 3.0 2.68
250 Compos!te 0.0641 3.393 4.625 Damping constant 0.03 0.03 0.03 0.03 0.03
30.0 Composite 0.0986 5.365 3394
350 Composite 0.1180 4,406 3.01
40,0 Composite 0.1375 3.446 2.813 QM ® Stcel bridge
450 | composite | 01813 4045 | 235 s 1 4 FC bridee
100 | TshapsPC | 0.0923 5970 | 12231 = 10 ridee
150 T-shape PC 0.2849 7.100 8.756 2 oA
200 | TshapePC | 03901 7470 | 5618 s 8 .
2925 | T-shape PC 0.6822 8.114 3.118 3 6 ? o~
330 | TshapePC | 06917 6.828 2,689 &y o ¢ E
386 T-shape PC 0.8483 5.955 2330 B 2o . N
8.0 RC slab 0.0485 7.607 9896 & 0 , . ey o
130 | T-shapeRC 02373 7.462 8.366 0 90 30 40 50 >
N
25.0 T-shape RC 0.9659 6.216 5.236 Span lengh £ (m) S
1.0 30 1.0 30 1.0 Fig2 The first natural frequency 5
of girder bridegs 2
ol ;
s - 2 6.10 3.99 g 104 ytra good
{unit: m) o
(1) 25tf, 25§, 25t L2 = 0.798 = 2
’ 19z -5 . r_ .
- ] W o w10 1
% . . L@ . . Prequency of wave Qf{c/m)
o0l L | 520 0.66) | {3-33 i :
%" es Fig.5 Power spectrum of
5 N 7.00 4.8 roadway roughness
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Fig.4 Series of moving vehicles
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Table 3 Maximum of bending moment (L-20 equivalent)

span length  (m) | My (tfim) i M putMamex (tfim)
30.0 (Com) single 1314 03742 180.6 20t
series 150.1 0.1724 176.6
35.0 (Com) single 154.4 03260 204.7 i Nodel vehicle @
series 2023 0.2278 248.4 (25tf, fv=3. 0Hz)
40.0 (Com) single 1773 0.2539 2223 1 e Model vehicle @
series 262.1 0.2251 321.1 (25tf, fv=2. 68Hz)
45.0 (Com) single | 200.1 0.2088 2419 95tf
series 324.1 0.1611 376.3
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