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Pressure Fluctuation at the Soil Surface and Photographic Analysis
of Behavior of Soil Particles by the Impact of a F alling Waterdrop

Teruo FUJIWARA, Mitsuo FUKADA and Hironori MATSUZAKI

Abstract

A raindrop of natural rain falls with terminal velocity at the soil surface. In the laboratory, however,

it is difficult to simulate actual rainfall, so experiments must be conducted with waterdrops which do not

reach terminal velocity.

This paper shows how the effect of drop size and impact velocity on the maximum pressure at the soil

surface was experimentally investigated. The results of the experiments indicated that dimensionless

parameters made by drop size, impact velocity and impact pressure were closely related to each other.

It seems possible therefore to change the pressure force of the impact of a waterdrop which has fallen

from a comparatively low height for that of the.impact of a raindrop.

In order to reveal the mechanism of soil erosion, the effects of a fallen waterdrop on soil particles and

surface water were recorded using high-speed camera (16mm) and single-lens reflex camera (35mm) . The

photoanalysis helped explain the phenomenon of a fallen waterdrop digging a hole which is then filled

by the splashed soil particles.
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Table 1 Experimental conditions (1)
falling height
H(m) 12 5.7 2.8 1.5
5.61 5.61 | 5.57 | 5.57
5.10 | 5.28 | 5.28 | 5.05
4.18 | 5.05 | 5.10 | 4.18
diameter of | 339 | 458 | 5.05 | 3.39
waterdrop D
(mm) 4.30 | 4.58 | 2.75
3.46 | 4.18
3.39
2.75
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Table 2 Experimental conditions (2)

diameter of 5.9 3.2
—-” n—— glass beads
(mm)

vater | serain Fecorder fallipgheight 1 12 115 |12 115
tank — ; ;

—EijT;;ﬂ J]:: 5.61 | 5.57 | 5.61 | 5.57

- fiameter of 5.05 ' 5.05 | 5.05 | 5.05
iameter o : '

pressure waterdrop D | 430 | 418 | 4.18 1 4.18

(mm) | 3.39 | 3.39
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Fig. 2 Schematic diagram of photographic
apparatus by the single-lens reflex
camera (35mm)
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Fig. 3 Schematic diagram of photographic
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Fig. 5 Relationship between CM and dimen-
sionless water depth h/D with only
surface water (2)
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(b) water depth h=3mm

Photo. 1 Some photographs taken by the high-speed camera
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Photo. 2 Some photographs taken by the single-lens reflex camera

W,

@ VLT, BRI HBIR NS LA 6L &) %k
oI FEESEE, ShiEffuebTHhTIES 50
RUERY B, PEEHET»ERLEIND L 2RiE
& e DA K A E LK L e o 70 & &R ) Bk
DEFRMIIRH L E I N D,

(b) J/KRZEh=3mmD
/K i%h = 3mm) FEE /KR /s S W IRF D 7K T T )
2@DKED KECADORE X L e 60T
5,

@ & NKIBAERT B E@DBN & MRSk E
F1%9 % 9%, KREHS/DE nizd R BRI A5 ER D
P L, BENIMICKESIRD - T, 72, &
DA L@ X, LB SN 2L Dk
A TSRO LR ) BR G e & Sb b mniz iy
THEIT 5.

@ @TRRFUKIZE D F—ab BRI N, 2D
REED DS CHANITIE F— 23S U3k
FNFEFFHEPMLTL BT TH D, IHIB/KRDAGH
DR R K& Do 72D & 5 I2REUK |-

R LA AR A FE iR



e MKHEE IS X B B e WAEN R R B LT (83) 83
7 N v
@ 1 ®ﬂ/ ®
N/ A
T M C} "~>

At e’

A ® o _t
TN TS Yoo

Fig. 10 Schematic diagram of behavior of surface water and sediment
(a) water depth h=10mm

Fig. 11 Schematic diagram of behavior of surface water and sediment
(b) water depth h=3mm
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