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Real time levee inspection to detect progress of piping holes during flooding
based on settlement of levee surface

Okamura, Mitsu
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This study, a series of centrifuge tests was conducted first to investigate
settlement profile of river levee slope due to loss of soil from the piping inside the levee.
Relationship between settlement profile and size and location of piping holes is established, which
makes it possible to identify the piping based only on settlement of slope surface. The possible
piping holes of Kinugawa river levee, in which sand was ejected from levee toe during the flooding
event in 2015, are estimated using the relation. At the same site, penetration tests are conducted
to identify the locations where the soil loosened possibly by piping during the flooding. It was
found that the location estimated by the relation coincided with that detected by the penetration
tests, confirming the validity of the relationship.



1km

2m

cm

cm

430mm 230mm
120mm -1
0.02mm
50%
10cm 1:2
32%
89%
-1
3D
0.1mm
-1
lcm Casel 2
b 0 Case? lcm
Case3
2cm lcm
2cm Casel,?2 4cm Case3
lcm
Icm
2cm
259
2.5m
25cm  1m 25cm
Casel
-2
X



Case X
b(cm)
1 0
X
> lcmx 1cm 1
3 2cmx 1cm 2
fak B ORI

<F@EMECase1,2>

b=0 (Casel)
b=10(Case2)

ip >

<THEE Ccase3> u

b=20(Case3)

<BIEE>

(B4 : mm)
|

PR T & (mm)

FEMAIE !

2cm

(y=2cm)
10mm 1%
y>20cm

Case3

b)

Casel
-4(2) y=0

y=20cm

Casel 2

4cm

y>9cm

)



% s BH
X; /B D/B -6 =
23) J27(D/9.2+0.4B) @
-3
Case2
¢
<L, 0.607 Sy i
S >
! TR
| a
g ! S
o
SN
-5
a (b) Case3 ]
- on ] Casel VDC&Q
=9 A =12 .
4__ a ;15 o ;17 T 8 Sédmrgfa_\/d@d(ea_a”lggz) .
| : ' || - PandGsan o (Var e Tavion 1997 _
L DIB=4.6(2 /B-0.8 v
xem 6 e A T o -
i - B =]
H o /o '/,
g 4 Illl /,’ O O/,.' .. -
IR o ,I' 0O e.q @
' ! hyo /T2 Oﬁ‘
-4 oL c;g?,ﬂ? A |
S= Spu 09l x7/2 ) @ 0 1 2 3 1 5
2x/B
-6
Xl
6 H/B
0.25 0.5 0.5 1
3)
Case3 H/B
Peck® e
0.1 0.5 B
D
Siax Xi H
B D
r 05
b H=(01 05)B, B:] 0\1/27;5%9*
’ ! T (5a)
-6 D =4.6B(2x /B-0.8) b
A
D/B=4.6(2x /B-0.8) -
’ -2 Casel
W
V = \/ﬂsmaxxi =BH (3)
@G S »




27 17 18
5)
a)
13.2k
-7 4
A D
10cm A B
0.2 0.3m
5)
b)
A
-8
7cm Im 2
2
B
'
S v
< 2 .y
g ‘1.7| 25 | 5.8 |
[ | | |
A B‘ C D i
T i ‘ i
o dJD N NN AN/
14 25|,

FS.? = 9.0 s
-7 13.2k

8.5*,‘ 25 ),4.04

- ﬂ askea AL A
’g“- S N i i i
2
0 AAB
it et
0 Eié(l) ilcsrr?\ x#0.29m
il | |
N I
2 -1 0 1 2
(m)
-8 13.2k A
©)
A B
-9
Smax Xi (5)
-9
H/B 0.1 0.5
A
57cm 6cm  H/B=0.1
Im
2 68cm
50cm 5cm  7cm
A
D=84cm H/B=1 D=184cm
H/B=0.5 D=140cm
H/B=0.1 D=255cm H/B=5
2 3m

*0,3 Y - AR BRI
st ¢l S5 —e— —o—
—- 23 _H20.05 —— —6—

o H=0.06 H=0.07 —_ @ —_— - @ —
BRI i C-O———|' o—
H=0.5B 0.#_\ @05 o.z_zeg 10.20
14 RV g
|-——‘ —i—
9 ? ? B=O.57*, B=0.27} /0.31
¥
-4 3 If ok -+
Ry L A TS
3 H=0.13 ﬂfﬂflk §
e H=0.1 4
-9 , B



Vo.23 2017
399-404
2
29
2017.5.20 CD-ROM
2016.11.28
53-56
o
o
@

Mitsu Okamura
50251624

@

4

®

*
Akira Shinsei
Kazuo Yasunaga
Ryoichi Tamaoka



