HEHET, RIMBAZXZ G TEHZFR HRBEBETFEY
WS FAE BT F 5, KT

R T — 7 — /RE- B TR HAFNTZNC - BARFE) Iy D /Y1 E°> O TS5 DEFHT

HEEREEHY

N%EVﬁﬁ%&i RS D ETRONDRBMIER RO TH 5. =& 21E, =IO LN
WENREE 72 &, BAEO B EEM B CRER SN TV D & (LU, #KE LR, Bk ik v
JIAKALAS 5 U72BRIZ, BKEIZIT DKBEZAD LR U, D) B U AR A C O F2E S MK T
L, BolcEsZ & TECRAKRSAEZ 2 (Figure 1 28). ik 29 4F 10 A28 %2 8- 75 R
21 FZHT B HKOFET, RHJIBENPHEROE 2 EiT T/ 31 B0 VBIGIZ X HMER, KN < J
LT AT, DLETRARLERR LRI, BEMTEHCTHERT 22 LT 5.

HEFE

AHFZETIE, ARRETEHRR IS < 2R -K- s kB HfiEtT 7' m 77 F 2 COMVI2D-DY % vy, i2i3-
BIGHERARIT 21T 5 2 & T, RBJIBENTRAE Lic A E o 7 BEOHBZRA 5. MEoERICI
BBPEE T L D JOMRENEE T L D2 L, LB OIS DA IR f R 2w AR 2R B R G
N IZfER LTz, a5 & LI AL (4G5 6.0k + 150 m) OHE Wi 4 Figure 2 (2R,

e

Figure 312, AJ)L7{JIDKAL &, Figure 4 12 EIE AT OBFRIZ IS 5 X B H G T O RFZ %
AT KEY, WK AE—2 22 AL W T, ISR B e ffiiE TIRTF L TWD Z &3
%. Figure 512, KA E — 7 RpOFERRBEMHARZE T H o0 Z2n 3. JNEEERE TR R & 7298
PEOTHPEB L THY, EEOSS BV I RBAEMBLEER > TNDL I Enb, ERRQITEWEERZM#
FHNCKBLTET N R D,

N
©
o

Vv W N L
= 124 )14
L EEE W

L A—
> = = = 35«' K0

Figure 1 : Piping Failure
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Research theme —Analysis on piping phenomenon at Kizu river levee by
seepage-deformation coupled method

Research background and objective

Piping phenomenon is a type of seepage failure phenomena which are seen in the levee or the dam. For example, if the
foundation ground of the levee consists of the soil material with high water permeability, for instance the sand and gravel
layer, the rise of water level by floods amplifies the water head difference at the permeable layer. When the effective
stress mainly at the foundation ground of the bottom of a river back falls to zero, it triggers sand boil and water leakage
(Figure 1). By the flood of Typhoon No.21 which hit the Japan Islands on October 2017, many sand boils and water
leakage occurred at numerous spots of the cultivated land. This study is aiming to reproduce the aforementioned piping

phenomenon by using numerical analysis.

Research method

In this study, the reproduction the piping phenomenon inside of Kizu river levee is attempted by using COMVI2D-DY,
a gas-water-soil coupled dynamic analysis program based on finite deformation theory. Elasto-plastic model and elasto-
viscoplastic model are used for material composition formula, and skeletal stress which is applicable to unsaturated soil
is used for the soil skeleton stress variable. Figure 2 shows the geological profile of the analysis object, Kumiyama area

(right bank 6.0 k + 150 m).

Results & Discussion

Figure 3 shows the river water level used for the analysis, and Figure 4 depicts the time history of mean skeletal stress
in elements near the bottom of the river back. From the Figure 4, it can be seen that the stress decreases to around zero
at the time when the river water level reaches the peak. Figure 5 shows the accumulated plastic deviatoric strain
distribution at the peak of river water level. An eminent local plastic strain can be observed at the bottom of a river back
and overlapped with the actual piping point. Thus it can be said that the result close to the real phenomenon could be

expressed by analytical means.
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