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The study of piping failures in earthen dike by physical modeling
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Abstract

As a result of flooding disasters in 2011, the earthen dikes were used to create barriers
protecting unflooded areas. However, later it was discovered that the earthen dikes were not able to
withstand the overflow and were destroyed by the erosions causing damages to the nearby
communities. Therefore, this research was conducted focusing on this problem by studying the failures of
the earthen dikes from experimental models. The earthen dike model is based on 1 ¢ scaling rule which
created a hole in the earthen dikes that has diameter of 0.24 m. The soil textures that were used in the
research were SW-SC (Well graded sand - Sandly clay). The experiment used water flow rate at 4.14 /s,
7.79 /s, 11.59 /s and 16.84 l/s. The result of the experiment showed that the destruction of the earthen
dikes was caused by the cracks, from water penetration, around the base of earthen dike. The water
pressure then eroded the earthen dikes slope areas causing the collapse. As a result of the water
overflow, the diameter of the hole in the earthen dike was increased to 1.34m. When water currents
flew over a long period, the earthen dike was eroded and soils were transported away. The percentage
of soil erosion by the water was at 51.69%. The water flow rate was the important variable that has a
big impact on the volume of soil erosion and the size of piping failures of earthen dike models. The

faster the flow rate, the bigger the hole and the higher percentage of soil erosion.
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nanMsvageuAMaNUALUauYasAY (alggney wnTad uagalin 29w, 2557: 284; Sefingsos Mya wazain 21w,
2557: 283)

Mnnmafufegisiuiiovhmavedeumaneativesiu Inoifudaogns 2 uwnasiaegns Fedudiegei 1
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M19199 5 AELURBOIMINTINYRIAUAIRE WA 1, war Auilidiaes 2

AMENUAAUITIIAINTIU Auuwasdl 1 Auuwssil 2 Aunagau

Specific Gravity, G, 2.68 2.71 2.87

Liquid Limit. LL% 43.00 45.00 51.00
Plastic Limit, PL% 21.00 20.53 24.00
Plastic Index, Pl1% 22.80 24.17 27.00
C. 2.57 2.15 2.60

C, 20.77 21.43 29.70
Soil Type SW-5C SW-5C SW-5C

dwunsnaaeuusaoulagnsavesdu lilensiuimnuuand1sluseswesindeiulsadougigauesiu
Ingu1nsguildlunisnaaeuda ASTM D 3080-98 Standard Test Method for Direct Shear Test of Soil Under
Consolidated Drained Conditions @131504@A93188¢L8ARINITN 6

A1999N 6 AMALUANIIA UM ULTHTOUVDIAULMA 1, 2 uag Aunlddnass

. . AMANUARULTINALTIRUY
AUR2DEY O S
¢ c (kPa) Ve (N/m) e Kolcm/sec)
LL‘Via'ﬂﬁ 1 33.00 3.40 14.70 0.70 1.92><1Oi9
WA 2 30.00 3.40 14.70 0.70 1.65><1Oi7
CIIRERGER 17.00 17.00 14.70 0.89 8.5x10"

NaN3 Calibration AMszAUAMNGRUTluLUamAmaURUSEAULILY Piezometer (signad niad uavaiin 2w,
2557: 284; s¢finssa) Mya waralin 1w, 2557: 283)

ANuduTusvesAsERuAugmailuvsuazseRudnly Piezometer 9NFUAINT 4 @1XNTOUAAIANNTT
IoRsaunsit (3) wag (4) Ingsunisved Piezometer asnsauanslansgunmi 5

H =1.002P1-10.633 (3)
H=1.010P2-7.722 (4)

' '
o a

We H Aeseauiniisnantulenaaau (cm) wag P Aeseauinlu Piezometer (cm) Tagazisudnlaiiie

q

seAuiiluvegwnnndl 4 cm

30 | Journal of Western Rajabhat Universities



Uil 9 athuil 1 nsngax - Sunau 2557

s p1
° p2

Piezometer Level (cm)

0 -1 T T T T

0 20 a0 60 80 100 120

Wells Testing Level (cm)}
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aun1si (5) Insaunissananilal R® = 0.99 wastfeuduaunisanuduiuslasal fe
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FUAMT 10 Snwauzn1sITRvesduAuNgnsINIsiva 16.84 Us al Laaeing 9
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FUAMT 11 Anudiusseninanuninvesewiafiguiussesiiaiiloinnis vaduvenidududuiu

eynauduiusveimsiafoudiluliuifssenitsduiuiussesauiintulnadududu lun1svegey
ATIllAYINNNSAAAY Dial Gauge Viavua 9 dunusdsuanslugunmd 12 edansindoudilunwifvedusiu
Tnganansauansanuduiussenitnisiedeuiilulniiwesduiungnsnmsivasig q ladeguang 13-16

V&lter Level W
= 1.88 m

H/3

H/3

FUNNA 12 sumilansiane Dial Gauge

dlefinsananguanil 13 Fadunmsmeaeuiidnsmsiuae 4.14 Vs szuuldhduduiimsngadiaados
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sUAMT 13 Anuduiussevinnisiadeuimlunifwesfuaundnsinisiva 4.14 Us o siuvids D1-D9
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Vertical Displacement (cm)

236 Time (min}
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Faumisiiansngadiuniignde duvis D5 egrelsinmunisidivesduiiindu Swnaindudunduiuuay
Wesnnnislvaduvesdisuginss@smvunliegnsenandufiuae

-30

Vertical Displacement (cm)
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Vertical Displacement (cm)
]

-47 Time (min) i

o
-
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