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Dynamic Behavior of a Long-Span Bridge Considering Soil-Structure
Interaction
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Abstract : The effect of soil-structure interaction becomes important in the design of civil structures such as long-span
bridges, which are constructed in the site composed of soft soil. Many methodologies have been developed to account
for the proper consideration of soil-structure interaction effect. However, it is difficult to estimate soil-structure interaction
effect accurately because of many uncertainties. This paper presents the results of study on soil-structure interaction and
dynamic response of a long-span bridge designed in the site composed of soft soil. The effect of the soft soil was
evaluated by the use of computer program SASSI and a long-span bridge structure was modeled by finite elements.
Dynamic response characteristics of a long-span bridge considering soil-structure interaction were investigated.
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Fig. 1. Analysis procedure of a long—span bridge considering
Soil-structure interaction
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Fig. 2. Soil-structure interaction model by substructure method
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Table 1. Geometry and properties of soil layers
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Fig. 5. Finite element model of a caisson

Table 2. Equivalent stifiness of soil and caisson

) PI P2 P3
E9sF (KN/m) 1230807 | 4259807 | 3.144E07
Wz (KNmm) | 2.670E06 | 9.998E06 | 231807
22 e (KNim) 5.573E07 | 1251E08 | 8.124E07
293 (KNm/ideg) | 1.568E12 | 99ISEIL | 1567E12
Z3A 7 (KNmideg)| 1568E12 | 9915EHL | 1.567E12
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Table 3. Maximum moment at piers (unit : ton - m)
25y WEA 2z
SSIF-A] | SSIi# | ratio | SSIF-A] | SSIZ& | ratio
@zZH | 28679 | 21067 | 073 | 72227 | 48060 | 0.67
@22 | 297253 | 212519 | 072 | 15777.8 | 119200 | 0.75
nZ3 | 31434 26446 | 084 | 72132 67580 | 0.93

Table 4. Maximum shear force at piers (unit : ton)

a4 S EZHL4YY

Pt

SSIFA] | SSIia | ratio | SSIFA] | SSIx# | ratio
wzh | 2347 | 3331 | 114 4613 | 5491 | 119

@ZR | 18115 | 19379 | 1.07 | 10698 | 13090 | 1.22
27 3549 4391 | 123 | 4925 8436 | 17
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