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On the Influence of the Concrete Slab upon the Free Vibration of Truss Bridges

By Tadayoshi AipA and Hiromi SAEKI

Abstract In this paper, the influence of the stiffness of the concrete slab upon the characteristics

of the horizontal and rotational free vibration of truss bridges were cleared by the three-dimensional

analysis.

From the results of the above-mentioned analysis, following findings have been made. (1) The -
characteristics of the horizontal and rotational free vibration of the short span truss bridges are
affected remarkably by the stiffness of the concrete slab. (2) The stiffness of the concrete slab have
slightly influence upon the characteristics of them of the long span truss bridges. Therefore, we

must consider them on the analysis.
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Fig. 2 Skelton of simple truss bridge

Table 1 Cross section of members (cm?2)

Wit /! 0‘ 1 [ 2 3 4
Himgg Ui 141.76 | 141.76 | 192.16
TrERs Ui | 95.04) 95.04 | 177.56 | 177.56
& $4 D;|192.16) 87.0 | 89.84 | 71.92
EEHM Vi 58.08 | 58.08 | 58.08
(8711.9)(8711.9)\(8711.9)
HEERE S 28.0 | 28.0 | 28.0
Hui 50.76 | 53.76 | 53.76 | 53.76
TR Su 27.0 | 27.0 | 27.0 |27.0
H1i1177.90| 211.10 | 211.10 | 211.10 1211.10
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Fig. 3 Floor system
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Table 2 Masses and moments of inertia of mass

Mo — Wer | 30.8819 | M2 | 31.0201 | Ms | 31.4633 | Ma | 31.5506

mo | 14.3784 | my3| 13.9618 m17' 14.4378

1
l
me 0 me 1.8163 ! mig 1.1316 | my4 1.7698 | myg 1.3375
o i — 31 | 3.73601 f Fe | 3.39562 &3 3.77934 24 3.61011
' |
Unit : Mass-------.- kg + sec2/cm
Moment of inertia of mass --------- X 106kg « cm -« sec?
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(@) Flexural and torsional rigidity of concrete slab are neglected.

HIORE TR @



90 (90) 7 H &

7 R

(b) Flexural and torsional rigidity of concrete slab are considered.

Fig. 4 Patterns of truss bridge with rigid transverse frames
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Table 3 Moments of inertia of mass

4 | 2.73015
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(b) Flexural and torsional rigidity of concrete slab are considered.
Fig. 5 Patterns of truss bridge with deformable transverse frames.
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Table 4 Natural periods Table 5 Natural periods
of the horizontal vibr of the horizontal vibr
ation of the truss bridges  ation of the truss bri

with rigid transverse dges with deformable

frames transverse frames

No. | natural periods No. | natural periods
1 3.024 (3.272) 1 3.125 (3.422)
2 1.104 (1.300) 2 1.217 (1.452)
3 0.634 (0.737) 3 0.808 (0.859)
4 0.535 (0.619) 4 0.743 (0.829)
5 0.522 (0.537) 5 0.681 (0.789)
6 0.476 (0.527) 6 0.555 (0.591)
7 0.358 (0.440) 7 0.451 (0.539)
8 0.305 (0.336) 8 0.366 (0.411)
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