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Numerical Modeling of Reinforced Concrete Bridge Panels for
Vibration Analysis

Park, Je-Sun’ - Shim, Do-Sik™ - Lee, Jung ho™ - Jung, Kyoung-II"""

ABSTRACT

The problem of deteriorated highway concrete slab is very serious all over the world Before making any
decision on repair work, reliable non-destructive evaluation is necessary. One of the dependable methods is to
evaluate the in-situ stiffness of the slab by means of obtaining the natural frequency. By comparing the

in-situ stiffness with the one obtained at the design
accurately.

stage, the degree of damage can be estimated rather

In this paper, the numerical modeling of vibration analysis to three span continuous reinforced
concrete bridge with elastic intermediate support is presented.
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Figure 1. Three span continuous slab bridge
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Figure 2. Location of truck loading

Table 1. The stiffnesses of each case(N - m)

CASE A|CASE B|CASE C|CASE D|{CASE E|CASE F

D11 | 86286146 | 86286146 | 86286146 | 86286146 | 86286146 | 86286146
Dy, | 50000501 | 59830647 | 69039248 | 77726315 | 86286146 | 86286146
D12 | 32179358 | 32179368 | 32179358 | 32179358 | 32179358 | 0
Des | 73276926 | 73276926 | 73276926 | 73276906 | 73276926 | 0

Ak, k g W

e 9 2

237l 998 k ®E k=145040N/m® 2
k=14,504,000 MN/m?*7 A W3 A 7 o
Table 2 & k & 57t W& 31/JAFFE
o),

- 209 -



Table 2 Comparison of natural frequencies
for different k values(Case D)

. Under Dead Dead and
k(N/m9
Load Only Live Load
145,040 0.09163 0.08601
14,504,000 0.55178 0.52540
1,450,400,000 1.09165 1.04228
145,040,000,000 1.09616 1.04421
14,504,000,000,000 1.11105 1.04863

k=1,4504 MN/m’2 2AXNZHE o =z
Case?l L {4 W% E Table 39 Y e},

Table 3. natural frequency for each case,

k=1,450.4 MN/m? (Unit : rad/sec)
Under Dead Dead and
Load Only Live Load
CASE A 1.08295 1.03211
' CASE B 1.08880 1.03747
CASE C 1.09298 1.04129
CASE D 1.09616 1.04421
CASE E 1.09877 1.04659
CASE F 1.13401 1.07863
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