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Roosevelt Dam, original masonry construction,
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WF = iwiinanudAyveesdUseneud n

SC = ALLUUYDIFNINN N
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- AusiuAIENISED U (Sliding : SL)

" AULUAIRBNITNENAI (Overturning : OT)

 AuduAIRaNIsTuLITInNAYasRUlagIu (Bearing : BR)




NANNISUSSIUUENININNEUNITN 1 Case : Weir

Cle = WF*SC, + WF*SC, + WF,*SC, + ... + WF_*SC_ ..(1)

1. AMUIUAIAZHULEANINIINBIAUTENB UL DETIEA

F—’ AunLnlaaIn AHP

Cli, = WFﬁ’mms*SCﬁ’m%ﬂx i Wngﬂé’q*Sngﬂéffa i WFﬁaﬁﬂmqa*Scéaﬁﬂmw i WFél’ulﬁ*SCé’ulﬁ -.(2)
AzLUULARINNITATIIENTN
2. AMMUAIAZHUNENINIAaZaIAUSTNoUERY
—— dnhuiinl@ain AHP
Clﬁ"m‘f/'i 1 WFﬁIu*SCﬁIu i WFmﬂé"m%'N *Scmﬂﬁﬁu%'m -.(3)

Clx

NUY



3. AMUIUAIASLUUENTNBIAUTENAUNEN

( ArununlaaIn AHP

Cly, = WF,*SC, + WF,*SC, + WF,*SC, + WF,*SC, + WF_*SC,  ...(4)

oT

Cl

dufi 1
4. AMUIUAIASLURENIN N9 4 NSl

( ANuLNnlaan AHP

Cl. = WF,,*SC,, + WF_ *SC., + WF_ *SC.. + WF_*SC_.  ...(5)

oT



% 1 % %4 3 ad
NANNITNIANASLUUUINUNVDIDIAUSTSNDULLASENTN Iﬂ&l’)ﬁ AHP

v o v & a P Goal Appropriate criteria for assessing weir condition.
(1) nsInarnudulun1sIasIzi — N
(Structuring the Hierarchy)
Criteria Piping (Weighted Creep Ratic) ‘ Sliding Stability ‘ Overturning Stability Bearing Capacity

LEIARUNIN vaUSunel

=

WinAU (Equally Preferred )

winAudsu1unane Equally to Moderately)
Urunane Moderately Preferred)
Urunansdereudnesnn Moderately to Strongly)

Subcriteria | Upstream Prolection Section Upstream Concrete Section Control Section Downstream Concrete Section Downstream Protection Section

‘ (2) MIAUIUNIAINUAIUEIARY (Calculation of Relative Priority)

ABUL1IUIN Strongly Preferred)

ADUTIIUIND Y WINNI1 Gtrongly to Very Strongly)
11nN31 Very Strongly Preferred)
u’mﬂ’j’]ﬁa:ﬂﬂﬁ'qm Wery Strongly to Extremely)
u’mﬁe;ﬂ (Extremely Preferred)

O 0 N o L A WN

(3) NINTIVHBUAMUFUWIATUNAVIIYDYA

— Cl<0.1

(Consistency)
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Compare the relative importance with respect to: Weighted Creep Ratio 1 1.Upstream Protection Section 11.1 Floor

- Settlement
Settlement | Floating De| Tree/weed
Erosion 30 30
Settlement
Floating Debris
Treelweed

! [ Tree/weed (L: .157)
= 1.2 Side slope (L: .875)
™ Erosion (L: .196)
------- [ Settlement (L: .382)
[ Cracking (L: .101)
------- [ Hole (L: .071)
------- [ Leakage (L: .070)
™ Tree/weed (L: .180)
=l 2.Upstream Concrete Section (L: .091)
=l 2.1 Floor (L: .167)
= Erosion (L: .361)
------- [ Settlement (L: .243)
------- [l Cracking (L: .042)
@ Floating Debris (L: .038)
------- [ Leakage (L: .143)
= Movement (L: .076)
= Tree/weed (L: .097)
= 2.2 Side slope (L: .833)
™ Erosion (L: .128)
------- M Settlement (L: .311)
------- [l Cracking (L: .056)
™ Hole (L: .165)
------- [ Leakage (L: .069)
------- [ Movement (L: .232)
I Tree/weed (L: .038)
= 3.Control Section (L: .513)
= 3.1 Weir crest and Fish ladder (L: .409)
[ Erosion (L: .128)
------- [ Settlement (L: .402)
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N340 Piping

(Weighted Creep Ratio : WP) Cl

N15:80UF

(Sliding : SL) : Cl

ANSWANAIN

(Overturning : OT) : Cl

nssudmtinnavesAuldgIu (Bearing : BR) :

CIHBR/WBR

919 4 nsed : Cl

Total

HSL/WSL

HOT/WOT

HWP/WWP

0.099*5C,+0.180*SC,+0.351%5C,+0.266*5C,+0.104*SC,

0.091*SC,+0.177*5C,+0.361*SC,+0.264*SC,+0.107*SC,

0.079*SC,+0.173*SC,+0.366*SC,+0.277*5C,+0.105*SC,

0.091*SC,+0.140*5C2+0.366*5C3+0.291*5C4+0.112*SC,

c = 0.171*Cl

HErDT = +0.242*Cl,, +0.346*Cl,  +0.281%Cl, ..

HWP

0.057*SC,+0.191*SC,+0.389*SC, +0.296*5C,+0.067*SC,

0.072*SC,+0.137*5C,+0.394*SC,+0.308*SC,+0.089*SC,

0.071*SC,+0.137*5C,+0.394*SC,+0.209*SC,+0.083*SC,

0.088*SC,+0.183*SC,+0.390*SC,+0.231*5C,+0.108*SC,

Clyerr = 0.063Cl,, 0 + 0.184C1, o + 0.541C1, o + 0.212C1,, 0
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Management of vegetation on
embankment dams and what to do

ith existing trees on small dams

Paul Royet & Caroline Zanetti

Research Unit « Hydraulics engineering »

Irstea (formerly Cemagref), Aix-en-Provence, France

Kyoto 24" ICOLD/CIGB Congress
June 2012



Woody vegetation is not welcome on hydraulic
embankment structures...

What are the main risks? (1/2) :

- Rapid deterioration of conditions for visual Inspection (access, visibility)
- Development of a favorable cover for burrowing animals

?-’l'. 'COLD C()'I!"l‘S‘—Q- Ky()t(', (;0;;"' Jll‘](‘ ."‘1..’




Woody vegetation is not welcome on hydraulic
embankment structures...

What are the main risks? (2/2) :

- In case of tree fall due to wind action (often the case during floods), mass

of soil removed at the narrowest point of the embankment may decrease
the freeboard

- Clogging of drainage system (drains and collecting pipes)
- Reduction of the capacity of the spillway (logjam)
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