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Abstract

The creep ratio, which has been applied as a measure to prevent piping failure in designing
embankments, has been originally proposed for the protection of masonry or concrete dam
from piping along the boundary surface between the foundation soil and the bottom of the
structure,

In this study, it has been investigated whether this creep ratio could be applied for the
earth embankment through the model test and we reevaluated the required creep ratio in
the present design criteria.

Based on this research, it was concluded that a piping failure would always occur within
the embankment body and not through the boundary surface between the embankment and
foundation,

Therefore it could be said that the present design criteria are illogical to determine the
design creep ratio according to less permeable soil no matter whether the soil forms emba-
nkment or foundation.
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Fig. 1 Seepage line shape of trapezoidal section

SEREHIARO) Bk M o 12485 B’ BAKIR
Bq 9 BEEE HE vgddd Yehve
Fimiael ARUTe o33 2t

(1) Schaffernak 5k

q= kyd——kasma tana

dx
_d _ /42 B h? --- (1)
A= osa cos’a sin’a

(2) Casagrande /i
h2
a=S—/8——=

sin‘a
714, 8 = /hi+d* 22 & o
a=,/d+h?

—/d*—h2cot?a -+ (2)

2.2 MATIZO| MEE|= creeplt

FHEKE TifEgEm BHA 3= =
Fiko] HEfEe] R TE MRAIZE AEE S
=™ piping o] A =] &= ], 1248 2] iikio] HF
== TifEEmE Rl A iftde] HAA =
o] F-H-oll 4] piping o] #AP P o] FH =
ol EhEM R 42 A7) Sleh i 2 Ee S
AHiE-S piping o] W &S 13}
AR =) oo} i}, Z, BB EI KIEES] ]l
creep lt& 2137l

Hr| AL 9l LR creep H2)

71%-& Table 13 2o o] 7|5 U
Masonry 2] s}o]sd-& vt2]3}7] 43}t 71 Foll

A1 ¥ Z= et
Table 1. Creep ratios
Hitg =
Creep It 2] a
Aqpe) 7
Silt 9.0 1248 = 7] ANk
= Uaﬂ 75 EAZ B A

IW B

B A A= 12485 53 Tol L et

< E3) stolg o] wYriFA-E HAES
st AA 2 Figitgel] AHEEE HER B
e g | TEo] o EAR JA g AR
e utEo] Q9Hog FolsS frisle
stol) X5 A3t c)

3.1 WMERER

B AR g8 ARFAAE ohg3) 2] A
2t Abgstel o JlERA ]l fRE = Fig. 2
9]' Zct,

IREESHE R 253} =889 Xdi‘ﬂ

Atole KirZb HIIER o] A HE

2 E w5} —r]E]—O:] filter & A% ]5}—1—
filter /ol x| F-& 283l A=A 34
o} filter = 252 Ariel HEkFES ¢35k
ofgto] Ao g A|ztslgdct. =3 ool
ue} Sem A2 7 lem =7]9] &
| skt e
I AH2-H filter = k1182 =717} 2 10mm
7719 FE7 Ko BKE AE3t] A
L2 JErsly Ao 2 olF HEdlic).

TS 24387 984 E°] 10ecm 9
THRAMARS F-2ste] FoEe] Scmel 20
mm 2] PekE Eo] Tk} AH-20]

ZAFTE &)
. WL

1}
]
1
QE—' i (es:en)
—e |
o |
1. B (Fitrer) sa
o ot ! e Z
ot | AT
ol E el
o] Tedi 2
Q :
- oA A1
#N!é? |'M RO .
f

A '
\—ﬂea' w3y

Fg. 2. Embankment model box.
KEHH I EE 19



REENE sl Eol AdAxle NEEz}t
o HAEHE ge} 225 A4S JAAA(
creep path o] fiul=]) JEfke] FoppFo g
9 35S R3] A8t bR wiH
3 vietel] & 3em, 54 1ecm o] 2918 A2
Ao g Habslolc), R MRS Evsle
=2 Fol& FAH] YA oz e
6em ol 10em 7H2 2 2 11708 KAiflE
HE AA3k)

3.2 WBHE

- EERe] kT kol 2] 213 Ad o] 3}
SRS gg o] HR M ahe} o= &Kl
2%} piping & &4 317] A A@AIRIH
Fig. 33} o] AR E =), WA EiTH
5 A ARl #om A oAl dho BT
T2 A shHA] (AR S wREql)

chdub & A 8 €2 F7 10ecm 4 A3
Eo3R-S shHA] HuREle o, SAAF A8 E
A3t FEEUEE SHTE o AR A
+ oA A BEZ A YA Ayt

Crose Sectlion

: 25em l 140 cm '
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Table 2. The permeability coefficient of sample soils,

Al BRI (em / sec) WMEE(g/ om’) | g | E 8
S8 1 5 RETE
s 3 1 2 3 (em/sec) | (g/cem®)
T 1.42X1072 203%10? 1.09%10% | 1473 [ 1.484 {1491 | 1513x10% 1.482
R 2.36x107 3.27%10° 6.42x10° | 1.601 | 1.595 | 1.581 4.02x107° 1592
Z7k9 | 1.80x10™ 9.30%107? 8.48x107% | 1.487 | 1.490}| 1.510 599%10°? 1.496
%(Lffi}?“ 4.21%x10™ 743%107 843%10" | 1.479 | 1.421 | 1.408 6.69%107 1.436
o/\
th+ 1.08x1073 893x107 242x10° | 1520 [1.492 | 1502 1.46X1078 1.505
Table. 3 Piping and creep ratio with soils of embankment models.
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” . . ) ) 5 .30 5. )
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4. 1RERANA Fo]go] WAs= A=
TitkmE RS oFt ¥ Miffo]lng F EAl9
BREA A To)DBPL ASH A st
2B BReEE 2 o) 2 creep S A=
BT RS Bo] gle o2 A}

5. stol Aol N} HEF5ERlfilter & A =] 3hH
sjo]sgo] MY E] ] 93-8-8 & = e, ol&=
BATERaT T} 7o) filter =] o F-oll FAIG
o] 124K 2 o] WS 7}A| AL creep & AHE 3}
= AL B el g dAss At
el

6. FPAA 7| Fo 2 245+ creep bt

-2 foedg 1T o SR Fe
AAsht 7heRAe] e UF i AEd
e 7 zc) webs] B4 S5l uhel A
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