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Development of Impact Factor Response Spectrum with Tri-Axle Moving Loads
and Investigation of Response Factor of Middle-Small Size-RC Slab Aged Bridges

Tacehyeon Kim', Sanghyun Hong?, Kyung-Hoon Park’, Hwasung Roh™*

Abstract: In this paper the response factor is investigated for middle and small size-RC slab aged bridges. The response factor consists of static and
dynamic response factors and is a main parameter in the frequency based-bridge load carrying capacity prediction model. Static and dynamic response
factors are determined based on the frequency variation and the impact factor variation respectively between current and previous (or design) states
of bridges. Here, the impact factor variation is figured out using the impact factor response spectrum which provides the impact factor according to
the natural frequency of bridges. In this study, four actual RCslab bridges aged over 30 years after construction are considered and their span length
is 12m. The dynamic loading test in field using a dump truck and eigenvalue analysis with FE models are conducted to identify the current and previous
(or design) state-natural frequencies of the bridges, respectively. For more realistic considerations in the moving loading situation, the impact factor
response spectrum is developed based on tri-axle moving loads representing the dump truck load distribution and various supporting conditions such
as simply supported and both ends fixed conditions. From the results, the response factor is widely ranged from 0.21to 0.91, showing that the static
response factor contributes significantly on the results while the dynamic response factor has a small effect on the result. Compared to the results obtained
from the impact factor response spectrum based on the single axle-simply supported condition, the maximum percentage difference of the response
factors is below 3.2% only.
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Table 1 Coefficients of Dynamic Response According to Supporting Conditions

Coefficients for Egs. (3) and (4)

Supporting Condition Modal Information Integration Static
a b c 6 y 5y A
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Both-Ends Fixed 1 1 1 47 sinhf—sinf 1036 1/192
coshB—cosf




Displacement at midpoint (mm)
|

Simultancous

\ \
0 4 8 12
Time (sec)

Fig. 1 Superposition of Displacement Response of Beam due to Two
Moving Loads
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Fig. 2 Impact Factor Response Spectrums for Different
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Supported Condition
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Table 2 Selected RC Slab Aged Bridges

Bridge Completion LZEt:ga:h Liﬁagrtlh Width  Design
Date (year) (m) (L, m) (m) Load
A 1980 54 12 10 DB-24
B 1980 39 12 10 DB-24
C 1986 39 12 10 DB-18
D 1986 39 12 10 DB-24
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Fig. 4 Geometry of RC Slab Bridge (Bridge C)

Table 3 Specification of Wireless Accelerometer

Classification Specification

Dynamic range 62.6 dB(typical)
Range +1.2¢g
Sensitivity 1000mV/g
Sampling rate 50 ~ 800Hz
Power consumption 0.24 ~0.5W
Operation temperature -20°C ~ +60°C
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Fig. 7 FFT Analysis Results of Selected Bridges

Table 4 Current Frequencies and Damping Ratios from Dynamic
Loading Test

Bridge Frequency (f ., Hz) Damping Ratio (%)
A 9.38 2.5
B 8.20 2.0
C 9.17 1.5
D 10.93 1.4
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Bridge Frequency (f1, ., Hz)
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