Journal of Korean Society of Steel Construction

Vol.31, No.6, pp.393-400, December, 2019

/,'-' N

Check for
updates

ISSN(print) 1226-363X  ISSN(online) 2287-4054
DOI http://dx.doi.org/10.7781/kjoss.2019.31.6.393

S27)4 WIS 913t B0 0|S5HS Y o
Ejzs"
w2 BAYsty, ER-2slat

Analysis on the Dynamic Response of Simple Beams by Moving Loads
for Evaluation of Impact Factor

Choi, Jun Hyeok'"
"Professor, Dept. of Civil Engineering, Bucheon University, Bucheon, 14632, Korea

Abstract - The purpose of this study is to evaluate the impact factor indicating the dynamic behavior of the structure. The analytic
solutions for structural displacement, strain, moment and shear force were derived using the variables such as the speed of load
and the damping ratio of the structure. The response of the structure is analytically obtained by separating between static and dy-
namic components, and dynamic response analysis is performed under the assumed analysis conditions. In the analysis, the in-
fluence of the response of the structure according to the damping ratio of the structure and the moving speed of the load and the
maximum response occurrence position were analyzed. From the analysis results, it is compared to the static response and the
quasi-static response and the impact factor used for the evaluation of the structure. The analysis was results by a simple and
limited conditions with a single concentrated load. However, it can be used as a research data to measure or define the factor of
impact under limited measurement conditions such as railway bridges.
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Fig. 1. A simply supported beam subjected to a moving load
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Table 1. Damping effect of the beam

Midpoint displacement (mm)

off & mi r

g

vt/L

Fig. 2. The effect of damping on midpoint deflection
of the beam
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Fig. 3. The effect of speed parameter on midpoint deflection
of the beam (£ =5 %)
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of the beam (£ =5 %)
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Table 3. Maximum displacement of the beam at a low speed

(£=0%)
Speed Maximum displacement Usg o
(km/hr) (mm) Uo7 P
0 1.0000 Static
1 1.0000 100.00
2 1.0000 100.00
5 1.0025 100.25
10 1.0048 100.48
20 1.0100 101.00
50 1.0249 102.49
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Normalized dynamic component
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Fig. 6. Dynamic components of displacement according to
the damping ratio at midpoint of the beam (§ = 0.15)
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