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Abstract Recently, there has been increasing concern regarding the collapse of hydraulic structures due to abnormal
climate conditions. Therefore, numerous studies of the collapse of hydraulic structures have been carried out. In
particular, the velocity of the propagation of a flood wave-front is important for predicting the inundation safety and
establishing an EAP (Emergency Action Plan). Although many hydraulic tests have been conducted for precise
predictions of a flood wave-front, the scale effect from downsizing has not considered. In this study, the relationships
between surface tension and the concentration of surfactant, between surface tension and the velocity of flood wave
propagation, and between surface tension and the Weber Number were derived through hydraulic tests using a
surfactant and image analysis equipment. Based on these relations, the modification factor for the scale effect of the
front of flood wave propagation was suggested. The results highlight the necessity of a modification factor when the
Weber Number is lower than 12.2, but the scale effect can be ignored when the Weber Number over 12.2.
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Fig. 3. Surface tension test using capillary phenomenon
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Table 1. Results of flood wave propagation according
to variation of surface tension

Surface Tension Velocity of Fl()-od Wave
No. (N/m) Propagation
(cm/s)
1 0.0318 20.8
2 0.0335 20.6
3 0.0356 20.7
4 0.0375 20.7
5 0.0392 20.3
6 0.0415 20.1
7 0.0441 20.0
8 0.0468 20.1
9 0.0505 19.8
10 0.0542 19.4
11 0.0587 19.2
12 0.0641 19.1
13 0.0675 18.0
14 0.0703 15.5
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Fig. 7. Relation of surface tension with velocity of flood
wave propagation
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