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A New Method for SlOﬁe Failure Prediction Based on Microscopic Approach
Considering Piping Phenomena

Araki, Kohei
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To develop a community-based sediment hazard prediction system, we focused
on the phenomenon of piping and attempted to construct an analytical method based on a mechanical
approach and a probabilistic method. The assumption is that the slope safety factor is smaller for
dense sand with a small pore ratio because of the increase in the self-weight of the soil mass.
However, in model experiments, loose packed soil above the slip surface is more likely to cause slip

and collapse. To evaluate this, the pore ratio change associated with piping was related to the
cohesion of unsaturated soil. The results indicate that the slope failure probability increases with
increasing pore ratio and saturation. The increase in subsurface infiltration flow with
precipitation revealed that piping occurs through a cyclic development of fine-grained runoff, an
increase in mean pore size, and an increase in iInfiltration flow rate.



30 3,459

57 1,081 3
672,923 2020 6 30
1984
GIS
-1
FH7z—X WWAE7 £ —X

| %538 @hoFm | (| mEior# |
A HEROLFANEHEE |

@ A AR BN
| otk ZBFH | T | R0 tiks U T s A LEH |

TEBMN  EANYESR
Sy (ERTFORE, PARERL,
REAKE, RALZRTE,

PG, BERYK)

| pEsRoTH | (o> | MEBRORMER:EKESR |

-1



190 T ‘
0 =e 5
—
80 — /i
=N
60 I’%
50 /I
20 }
30
20 e
10 }
S l()Jl)l)l 0.01 o Hl})}l | 1 10 100
(@) (2020.7.4)(b) (2020.8.5) ' (m)
-1 -2
PBRIIAE iRt 1
50 35
R H DT :E ] 30
— 35 1 25
5 3 < a0 20
ALY g o5 | i
0)%53 {0 20 - 15
g 15 4 ; 10
i v 10
| REREORN | THMBEORK | ] I M "II 5
\_———/ 0 !'l I'l = : l' y : 0
900 1330 1800 2230 300 730 1200 1630 2100
2021/6/3 9:00 ~ 2021/6/4 21:00
-3 -4
& g -0
1 OOOOOOOOOOOOOOOJ’ : N
e | . B P
5
a0 06 \ B o4 [
x - [
S 04 FoTTTTEEEEEER mmmmmmmmEEEEEE i
LS 2
0000000000000
0.2 1
, | @0 0 - - .
0 ' 9:00 18:00 3:00 12:00 21:00
9:00 18:00 3:00 12:00 21:00
2021/6/3 9:00 ~ 2021/6/4 21:00
2021/6/3 9:00~ 2021/6/4 21:00
-5 -6

KR P2K E(mm/h)



, 15
2023
15 509-512
DOI
, , , , , 15
2023
15 513-517
DOI
, 15
2023
15 526-529
DOI
Tsubogo Koichi Araki Kohei Fukuda Yasushi Kuajima Keiji Katayama Kosuke Ue Shunji -
Observations and Analysis of Vertical One-Dimensional Rainfall Seepage Flow Phenomenon 2024
Climate Change Adaptation from Geotechnical Perspectives 401 413
DOI
10.1007/978-981-99-9215-7_36




Honoka Asada, Kohei Araki

Development and Geographical Evaluation of Slope Failure Risk Index Due to Changes of Soil 2024
Moisture
Geo-Sustainnovation for Resilient Society 269-279
DOI
10.1007/978-981-99-9219-5
s s s s s 1
2022
2022 47-56
DOI
, , , , , 11
2022
11 125-130
DOI
, 11
2022
11 65-70

DOl




6 0
77
2022
57
2022
4
2022
SAR
78 111-341 2023 9

2023




SAR &#12207;

58 13-7-1-06-13-7-1-06 2023 7
2023
SAR
75 2023( ) 221-224 2023 6
2023
0

(Tsubogo Koichi)

(Asada Honoka)

(lwata Natsuki)







