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Experimental Study on Response Characteristics of Reinforced Concrete
Buildings Due to Waterborne Debris Impact Loads
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In this study, the small-scale collision experiments using a pendulum principle were carried out to evaluate the safety of
the reinforced concrete building selected as a tsunami evacuation building due to the collision of the waterborne debris
represented by ships. The experimental parameters were set as impact velocity, mass and length of the drifted ship. In this
paper, the maximum impact force, impact duration, impact waveform and restitution coefficient affecting building response
were investigated in detail. As a result, the impact force waveforms were distributed as a triangle in most of the
experimental results, but became closer to a trapezoid as the length of the collision specimen increased. This is the very
important result in calculating the momentum (impact waveform area) affecting building response, Furthermore, the
restitution coefficients were constant regardless of the impact velocity, but they varied depending on the mass and length
of the waterborne debris. However, the restitution coefficient for the mass per unit length of the waterborne debris can

be evaluated.
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(b) Elevation

Fig. 1. Reference building(unit: mm)

Building Tsunami
specimen debris
| specimen Ui

Fig. 2. Test setup for collision tests
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Photo 4. Photographing using high speed camera

Photo 5. Tracing mark attached on tsunami debris specimen



(mm)
28

Diameter

L

(mm)
1,000

Length

ms
(8
4762

Mass

Collision
velocity vy
(m/s)
1.0
2.0
3.0
4.0

Case 1

Table 2. Experimental parameters
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