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Effects of rainfall intensity and humus layer above the ground surface on
rainfall infiltration on slopes

Maki, Riku
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It is important to understand the infiltration rate of rainfall from slopes
to prevent slope disasters caused by heavy rainfall. In this study, model experiments were conducted
to clarify the effects of rainfall intensity and humus layer on the final infiltration capacity of
slopes. The results showed that the final infiltration capacity decreased with increasing rainfall
intensity on a slope with a 20 degree slope, but increased with increasing rainfall intensity on a
slope with a 30 degree slope. The influence of the humus layer on the ground surface on the final

infiltration capacity was also examined, but no significant effect was found within the scope of
this study. Further study is needed to determine the effect of the humus layer on infiltration
behavior.



MorbidelliV:2

1
;/7\}3\ i
970
= N
165
1
1
2
2
2
1 346 1
(g/emd) 2.60
13 (%) 11.9
4 6 (g/emd) 1.93
(%) 85
(m/s) 3.59E-05
7 8 2 3
2
° mm/h

1 20 25

2 20 40

3 20 55

4 30 25

5 30 40

6 30 55

7 30 40

8 30 55




)

20° 1 3
1 2
3
4
W1 W3
W4 W6
W6
1
3
30° 4
6 5
1 3
6
1 3
1 3 70%
4 6
5 W6
70%
1 2
7
20°
30° ~
Danjo®
30°
30°
70%
20°
4 W4 W6

30°

lem? 0.01g
3
[ 1 (24.0mmv/h)
50 . —_— 2 (35.0mm/h)
. jg o —_ 3 (42.6mm/h)
€
E= i ST M S T e e
25 oy
20
15
10 r
5 | ——
oL
0 20 40 60 80 100 120 140 160 180
min
3 1 3
100 T T T T 20°
% H—m— W1—e— W2 —4— W3 24.0mmvh
R —v—Wa—+— W5—<—Wg o
P T D o i i g e G
75 Fv v
I a
& |
60
st/ g‘
oo Fon ‘-
45
0 20 40 60 80 100 120 140 160 180
(min)
€) 1
100 2
% WL —e— W2 —A—WS:‘
£ [—v— W4 —+— W5 —<—W§ 35.0mmh
] _
80
75 AT
70 - vy v v
f
e P
o o (i i
50 F—— v .
b .
0 20 40 60 80 100 120 140 160 180
(min)
(b) 2
100 T T T T 20
% H—a— W1 —e— w2—a— W3 42.6mm/h
W4 W5—<—wg jooey
i - O TR
75 ¥
I =—ir vee
b | |
e .
%0 .
0 20 40 60 80 100 120 140 160 180
(min)
(0) 3
4 1 3
— 4 (22.1mm/h)
50 T — 5 (35.8mm/h)
[l 30° — 6 (53.8mmvh)
© \
Ewf am, V[ b A
=y \
;g e PN M N\
15 ,
10 =
S
ot
0 20 40 60 80 100 120 140 160 180
min
5 4 6



85 T T T T ‘ 30°
80 [j—#— Wl—e—W2 “_W'*‘ 22.1mm/h
75 H—v— W4 —o— —<4— W6 T J
ISR
65 )
T i
i
<,
50 ¥
45
0 20 40 60 80 100 120 140 160 180
(min)
€) 4
851 = W1 —o— W2 —a— W3] 30° h
Ol WA o W5 ——WE 35.8m
o \ T \ PRTE
& o HH
‘*5 |
60
o
5 i I I
0 20 40 60 80 100 120 140 160 180
(min)
(b) 5
‘ 30°
—=—W1—e—W2—4—W3 53.8mmih
—v— W4 -—+— W5 —<— W6 I ‘

(%)

ks

-

586883488
.

(min)
(© 6
6 4 6
30
= 5 m 20°
g Lo
E [ °
15
®
10 ® n
n
5
0
0 10 20 30 40 50 60
(mm/h)
7
@)
8 9 8
6
7 8
5 6
7 8 16
30°
10 10
4

0 : : J— 7 (30.3mmvh)
_asf 2 — 8 (52.6mmvh)
<
T “r %
E s R

30 }"‘

25

ol =

15

10

5 /

0

0 20 40 60 80 100 120 140 160 180
min
8 7 8
g5 | — W1 —e— W2 —a— W3 0 )

v W4 W5 —<— W

80 5 6 30.3mm/h
=75 -
E’\im : o OISV S SE T 5
S aa “HEEHnmann
cof 4]
b
50
45 1 1 1
0 20 40 60 80 100 120 140 160 180
(min)
@ 7

—=— W1 —e— W2 ——W3
gy WA e W5 W6 | 30°( )
o amp o \ 52.6mm/h

o 5E e o TTIVITITIY Pryryrry
< 70 4 A4 Adarrddsdasiiaid
65 AR Bl
ol ]f
55
iy 'Y
45
0 20 40 60 80 100 120 140 160 180
(min)
(b) 8
9 7 8
30
= 25 - 300-
I e —
£ 20
=~ ]
15 n L
10 n u

5

0

0 10 20 30 40 50 60

(mmv/hr)
10
20°
20°
7 8
9
4 6



1) Morbidelli, R., Saltalippi, C., Flammini, A., Cifrodelli, M., Corradini, C., Govindargju, R. S. (2015) Infilation on
sloping surfaces: Laboratory experimental evidence and implications for infiltration modeling, Journal of Hydrology,
523, pp.79-85.

2) Mgl?bidelli, R., Corradini, C., Satalippi, C., Flammini, A., Dari, J., Govindargju, R. S. (2019) A New Conceptua
Model for Slope-Infiltration, water, 11(4), 678.

3) T. Danjo, T. Ishizawa (2020) Quantitative Evaluation of the Relationship Between Slope Gradient and Infiltration
Capacity Based on a Rainfall Experiment Using Pit Sand, Journal of Disaster Research, 15(6), pp.745-753.

4) Ng, C. W. W,, Zhan, L. T. (2007) Comparative Study of Rainfall Infiltration a Bare and a Grassed Unsaturated

Expansive Soil Slope, Soilsand Foundations, 47(2), pp.207-217.



2023

72

2023




