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Application of Seismic Analysis and Design Method on the Bridges
by Spectral Analysis Method
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ABSTRACT

Single-mode spectral analysis method is usudlly opplied to a smallscale bridges with the simple geometric shape
ond uses only fundomentd period to estimate the elostic earthquake forces ond the displacements of the
substructure, On the other hond, multi-mode spectral analysis method may be used instead if the possibilities of
potentidl domoge are developed when considering significonce, scale, and geometric shape of bricges. Since the
dynamic responses of bridge can be significantly different depending on the modeling fechniques for the restraint
and support conditions efc, it may be misled to the unexpected results. In this study the dynamic analysis program
which con model and analyze the bridge os a two- or three-dimensional framed structure is developed and verified
with the results of other reliable program. Using this program together with the post processor, the designer con ecsily
and readily obtain the reponses(moments, base shears, and displocements)of bridges necessary to design purpose.
And further from the anadlysis results according to the variations of type, scale, and restraint and supprot conditions of
bridges including sectional properties, applications of the effective and desirable seismic design are presented.

Key words . single-mmode spectral analysis, multi-mode spectfral analysis, fundamental period,
earthquake force, dynamic response
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Table 1 Sectional properties of bridges
{a) Example |
Les A (o) E i) L i) | i) Lol | sl 4 2
120 m 1143 225000 5 50 45 02676 Supersinure
150 m 1300 2500) 80650 00 650 067
[ 1500 2250000 750 6500 75 0676 !
210 m 1700 200 | 78 700 85 02676 :
75m 360 2250000 0224 012 0112 02676 substructure
125m 42 250000 0312 0.1% 0.1% 02576 .
75m 480 200 |04 0 024 02676 B
25m 540 2000 | 056 0258 0% 0,267
(b) Example I}
LEsH A ) B | k) [ L Lt [ els) Bl 2
200 m 0424 20400000 2194 210 024 | 08 sUperstruciure
20m 0548 20400000 27488 70 048 | 08 ]
30 m 0630 20400000 74 31800 0564 08 ]
0 m 080 20400000 BAB |30 1408 08
45 m 6920 2340000 380 19 19 02676 subsictre
14m 690 | 2300 380 190 190 02676 -
Am 9040 2350000 6520 3200 3200 02676
2m 11,460 235000 10440 5220 520 02676 )
» L : Total span length of superstruciure, H : Pier height of substrucrure
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Figure 4 Sectional forces of pier in longitudinal direction
(Torsional restraint in abutments and bending restraint in pier-superstructure joint)
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Figure 16 Mode shape in transverse direction (L=40 m, H=4.5 m)
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Figure 17 Mode shape in transverse direction (L=70 m, H=45 m)
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Figure 18 Mode shape in transverse direction (L=70 m, H=4.5 m)
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Figure 19 Mode shape in transverse direction (L=70 m, H=17m)
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