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Steep-Slope Collapse Model Experiment
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Abstract An artificial rainfall system is used widely as a research tool for generating model experiment
data. Artificial rainfall devices have been used in many studies, but studies of the rainfall distribution
are not considered as important issues. To simulate various rainfall characteristics, it should be possible
to simulate from low to high intensity, and the homogeneity of the rainfall distribution should be
ensured. In this study, the maximum rainfall intensity was set to 130mm/hr and controlled by 10mm/hr.
In addition, the aim was to secure a uniform coefficient value of 80% or more. To this end, rainfall tests
were performed according to the nozzle type, diameter, position, and pump pressure. The rainfall test
showed that the circular nozzle was suitable, and the nozzle size was 1.9mm and 1.4mm. The optimal
pump pressure was found to be 3~Gkg/cm®. The rainfall intensity tended to increase linearly with
increasing pump pressure. Based on the rainfall test results, a rainfall control manual was produced with
variables, such as pump pressure, nozzle type, and number of nozzles. As a result of rainfall verification,

rainfall intensity showed a 3.1% error with a uniformity coefficient of 86%.
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Fig. 1. Probability rainfall intensity of key measurement
point(return period 100years, Duration 60
minutes)
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collapse simulation
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Fig. 3. Diagram of artificial rainfall device
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Table. 1. Test condition for rainfall nozzle selection

Case Nozzle type Nozzle size
case 1 1.6

square —
case 2 2.2
case 3 14

Circ]e —
case 4 19

3

(@) (b)

Fig. 5. Rainfall nozzle
(a) circular nozzle (b) rectangular nozzle
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Fig. 9. Rainfall test results according to nozzle
number and pump pressure

Table. 2. Rainfall control manual

Rainfall Control factor

intensity Pump pressure No. of

( mm/hr) ( kg/cm?) Nozzle type nozzle
20 22 2
30 3.4 2
40 4.6 2
50 2.8 3
60 3.6 [2] 3] [5] 3
70 4.4 3
80 5.2 3
90 6.1 3
100 42 3
110 4.7 5
120 5.3 5
130 5.9 5
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