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|=Q@ xDi=}V}=UQiKr=Yt u=R}t R}v ẁtHtQO w OvwW|t QDW}@ Q=Wi V}=Ri= =@
CU= sQo 3 1 w 2 5 '1 9 =@ Q@=Q@ ?}DQDx@ p=mU=B wr}m 20 w 16 '10 |=yQ=Wi

"CU= ?r]t u}= Qou=}@ 14 pmW xm

"x=Dwm u=tR QO hrDNt |=y Q=Wi |=Q@ u=tR Q@=Q@ QO |@O C=Q}}eD "12 pmW

"|vqw] u=tR QO hrDNt |=yQ=Wi |=Q@ u=tR Q@=Q@ QO |@O C=Q}}eD "13 pmW

118



sOkt
|r=t

HO
tLt

wu
=}OQt

R|
raO

tLt
O}U

"hrDNt |@Uv |=y|r=oJ |=Q@ u=tR Q@=Q@ QO |@O |vLvt "18 pmW

"hrDNt |=y|r=oJ QO u=tR Q@=Q@ QO Q=Wi |vLvt "19 pmW

"hrDNt |=y|r=oJ QO u=tR Q@=Q@ QO xDi=}V}=UQi Kr=Yt u=R}t |vLvt "20 pmW

Crax@ Kr=Yt |Q}PBV}=UQi V}=Ri= R= |W=v ?r]t u}= xm 'OUQ|t sQo 3 9 x@
"CU= |@Uv |r=oJ Vy=m

QDr}i |xv=OR} Q C=QF= "9
w OvDUy xv=OR} Q �15 w 5 '0 |w=L ?}DQDx@ xm C w B 'A QDr}i xwQo xU
=yxv=OR} Q u}= "OvOW ?=NDv= '�7 pmW� OW xQ=W= =yu; |Ov@xv=O C=YNWt x@
|=yxv=OR} Q =@ QDr}i |wQ xOWs=Hv= |=yV}=tR; Qou=}@ '21 pmW "OvOw@ |Q}tNQ}e

"CU= hrDNt
w Vy=m |HwQN u=} QH MQv xv=OR} Q u=R}t V}=Ri= =@ 'OwW|t xO}O xm u=vJ
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Abstract
Investigations have shown that the main reason for em-
bankment dam failure is piping through the embank-
ment or foundation. The Balder Head dam in England,
the Teton and Baldwin Hills dams in the US, and the
Nanak Sagar dam in India are some dams which have
failed due to a �lter disability in stopping washed ma-
terials. The central core of embankments and gravel
dams consists of deposits that have signi�cant amounts
of �ne content. Therefore, �lters in the embankment
dams are designed to retain eroded �ne particles from
this kind of soil, to make the core and whole dam struc-
ture safe. In other words, the �lter layer must be so �ne

that it is able to stop the erosion of protected soil and
be so coarse that it has a su�cient discharge capacity
to prevent excessive pore pressure. In successful �lters,
only in the �rst moment of ow, particles of base ma-
terial completely pass through the �lter layer and are
washed. Subsequently, coarser particles of the base ma-
terial clog pores of the �lter and these particles hold the
�ner particles, so, a stable condition is formed on the
whole common surface of the �lter and core. In fact,
the most important unanswered question regarding �l-
ter performance concerns the ability to resist crack for-
mation, and prevent leaks through adjacent cracked or
distressed zones. To address these concerns, a new test
apparatus has been developed to evaluate �lter perfor-
mance, when both the �lter and the core are cracked. In
the case of successful �lters, they slump to �ll the crack,
ow rate decreases, and head water pressure increases
to earlier pressure. In the failed �lters case, the ow
rate does not decrease and remains high, also a very low
head water pressure take place. In this research, varia-
tions of pressure, �nes content of �lter soils, compaction
time and amount of eroded materials were evaluated.
Results showed that the prime ow rate increased as
the hydraulic gradient increased, but decreased in a lit-
tle time and reached a stable value. A �lter with 15%
non-plastic �ne content, had the ability to slump to �ll
the crack, but its coe�cient of permeability decreased
signi�cantly, and, hence, cannot be used as a �lter in
embankment dams.

Key Words: embankment dam, cracking, piping, �lter
test.
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