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Seepage Failure of Bottom Soil within Double Sheet-Pile-Wall-Type Ditch
—A Case History and Site Investigation—
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U, 29,196 15.271 14,377 13.963 13.973 2.544
Dsy (mm) 0.0424 0.172 0.00770 0.0598 0.175 0227
iz = 1.290 =5 1.585 1.242 1.231
G = 0.521 =% 0.701 0616 0.670
Wy 25215 = 41.209 — — =
Wy 22,140 = 29.032 = =S =
ks (em/s) 2.712x10° 1.310x107 7.659%107™ 1.466x10™ 2.265x107 4.054%107
+E D58 bk v MERE b b b b hE R B SR DI
100
—A— Plow layer
- —o— Upper fine sand containing silt
—0— Silt
80 & P
- —»— Lower fine sand containing s
& | —e— Back fill D
£ —0— Boiling-out sand
‘s 60
=
5
2
= 40
=
3
5
a.
20
0 1 [ S S S . | L 1 W T - 1 L [ I W i |
0.001 0.010 0.100 1.000

Grain size (mm)

Fig.12 FrE2NFEHRGRE A U 7 8B
6. HEHHEOYEMIEE R TEKERY

A Lyzah A U b 738 AE R0 Bo.l, B RBAEMGITEE Bo.2 OFR—U - ZFEEHZ 20T, BEEE K
WEKRFRROBBREIT o7, i, R L LOMEIHEE R OEKRREZIEET 272010, FBrECBW T HHIRD
BEEEHE 110~ 1.19m DF—V > 78 Bo.11(Fig.5 Z8). Bo.12(Fig.6 )47\ EEHEE AR M OB o4 7
U iTolo, B U FRBEERRHEOEMIZBITA2R—U 7l EBo Il iICkd &, HELEE. v E
U OHiR( e FEINTHY, =7 BEIELNEN 0 ThoTz. Table 2i2BWT. ( YWEHENIZIEBIT 28
MHEERBORRIC LA TESEER T, HELLIE, KEWHAUEREICHS Z tilbalk, —H, A1V
FREEMGSOFEIZBIT 2R 7@EBRICES L, HELLE WELY VL FHE D) TH O, NED
2 ThY Bo2 HMAORESHZOLBLIZERULE TCh-7, HELLE, b EOMBLFERLELIICLL
WEE - TDRRRICH D Z E b ot

(1) RA Y THEHS

#t, R—V Y Bol @7 U 7EE, HE L (Bo.l BEHEUAEA U o 7 J» TRBEICHE L8
\ZoW T, BRI R OSEARRE R T, PPFRAIEE & Table 2 (2, BRI A Fig. 12 (2783, Table 2 (2
BT, G HRIFOE, U tx OB SRE Dso 120 S0%EIER, e @ VIR, B/ NEIBREL, w, B U8 wp LM
PR N OB PR R, ks 1 15°CRFOE RGBS AT,

— 238 —



Table 3 KA U o VP RFEAH RO HBEE R OME (4. Bo2 3, HE L LRUKEE® L)
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Seepage Failure of Bottom Soil within Double-Sheet-Pile
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Abstract

Boiling occurred at the bottom soil within double sheet-pile-wall-type ditch (or prefabricated ditch)
during puddling and the ditch border collapsed. After the bottom of the ditch was covered with a concrete
slab, boiling still occurred when there was heavy rain and during certain activities such as puddling and
transplanting rice seedling. Resistance against seepage failure of the bottom soil is based on how deeply
sheet-pile walls (or panels in this case) are installed. In this case, the penetration depth was so small that
the bottom soil of the ditch was unstable when the groundwater level increased. Changes in the
groundwater level were observed continuously from 2003/12/05 to 2004/04/03. The data show that the
groundwater level increases with rainfall, and the increase in the groundwater level was large during
certain activities such as puddling and transplanting. The largest hydraulic head difference, H, during the
continuous observation period was 0.212m on 2003/12/12. On intermittent observation, the H values were
0.600m on 2004/05/16 after heavy rain and 0.456m on 2004/05/22 during puddling. The greatest H value
at the time of transplanting was estimated as 0.878m on 2004/05/24, when boiling failure occurred.
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