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Historical dam failures and associated failure modes are well
documented (for example, International Commission on Large
Dams 1973, Jansen 1980, Leonards 1987). The principal causes
of failure are undetected foundation deficiencies and underest
mated spillway floods (ASCE Task Committee 1988). The US.
Bureau of Reclamation (Water and Power Resource Services
1980) has compiled an extensive list of failure modes to assist
those charged with assessing the safety of existing dams.
* . There are too many failures in dam engineering” (Lecnards
1985).

Conventionally, the selection of the dam type for a given site
has been based on the determination of the least expensive dam
compatible with site conditions and the proposed service. Safety
s achieved by meeting established design eriteria, which relies on

use of the American Nuclear Society’s standard (1981) for estab-
lishing the magnitude of the PMF.

Determination of the PMF is a complex task, often compro-
mised by approximations, estimates, and guesses. There is still no

certain procedure to permit the ppuhmlﬂ od peak to be esti-

mated with confidence. After only a few decades of designing
dams for the PMF, changes are being made—some PMFs are
being decreased; others are being made larger (for example, Back
1890a)

PMFs will be influenced by climate change, but in a manner
difficult to estimate. The affects of climate changes from green-
house gases have been continually revised, toward more severe
consequences, which may well have an impact on the safety of
existing dams and on design parameters for fiture works; conse-
quences that may soon be felt for dams.

The upper-limit inflow fiood (i.e., the true PMF) fo a reservoir

s the estimated PMF (however established) plus the eror in the

tionate, Despite the fact that this error is presently indetermi-
nate, it must be considered in the design of any dam claiming to
be the “safest.”

high values of safety factors to for in
dam and foundation material properties, and in both the magni-
tudes and the pmbbllty of oceusrence of the applied loads. Ex-

(1999) suggests that the error in estimates of design earthquakes
can be 30% or more.
Consider the selection of the Safest Dam to be a conceptual

exercise, based on the assumption that adequate foundation con-
ditions can be excavated at an acceptable cost. If this is not pos-

qmppliw“.h clay e
with dimensi pm]mdbsﬂ.\ Consultants,

For design of the Safest Dam, it is assumed that the reservoir
ultimately flls with sediment vp to the ungated spillway crest,

and this is considered to be a part of the normal loading condition.
The Dam
The Safest Dam is a symmetrical trapezoidal-section concrete

structure, with ups caream and dewmtreads o opes selected to elimi-
face: atures of conventional-

03t
Fig. 1 illustrates the dam, whose layout essentially was fore-
seen by Raphacl (1970) and adapted to mcorporate roller-
te (RCC) tech by Schrader
(1977). Londe and Lino (1992) proposed the adoption of sym-
metrical section RCC dams for weak foundation conditions, par-
ticularly in areas subject to strong earthquake ground motions.
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AvaAvon opOwv Taocewv Kal cuvadeic AMALTOELS

O OpBegtaoelg otnv enwpavela Bepeliwong: o ~y h

O XaunAo eninedo tacewv otn Bepeliwon = dev amatteitol uPnAn avtoxn METPWUATOS
Bepeliwong = gveli§ia we npog T ouvOnkeg Ospeliwong

O XaunAo eninedo tacewv oto cwpa - Sev anatteital uPnAn avtoxr UALKoU ¢pdyuaTod:

m Xprion adpavwv xapnAng avtoxng (oxL adpavr) cKUPOSEUATOC, LELWEVEC ATIOLTNOELG
o€ SOKLUEG eKTPLPNC, o€ avtiBeon pe ppayuata Loxvou RCC)

m  XapnAn MEPLEKTIKOTNTA OE TOLUEVTO (TUTILKO Upog 50-70 kg/m3)

O oAU SuokoAn n avarmntuén ebeAKUOTIKWY TACEWV OTO WO TOU GPAYHATOC, KON KOL UE
OELOUO = KATAAANAQ VL0 CELOLLOYEVELG TIEPLOXEG
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YALKA KATOOKEVNG ppayUATWV OKANPOU EMLXWHOTOC

O YAWKQ KOTOOKEUNC CWHOTOG PPAYUOTOG:

m Meilypa adpavwv (LEylotn dtaotaon KOkkou 60-75 mm), tolpévtou (50-80 kg/m?3) kat
vepou (10-12%, 130-150 kg/m?3)
m [lpoouikta: TEPpa, UOPAUALKES KOVIEC
O Mkpn avoAoyio TOLUEVTOU OTO Hiypa = €Aaxlotonoincn avantucoouevng Bepuokpaaciog
gvubatwong, mpog anoduyn PNYLATWONG
O Mkpn avaAoyia vepou oto piypa = eniteuén ouvOnkwv BEATLOTNG LYpACLOC YL
LKOLVOTTIOLNTLKI) CUMTIUKVWOT TOU UIYHOTOC HE Kowva punxaviuato (0600TpwtnpEC), HE
TOUTOXpOoVvN €€ AALON LKOVOTIOLNTLKAC AVTOXNC

O KiUplo ocuotatiko mpog aveupeon ta adpavi (xwpic analtnoelg adpavwyv oKupodENATOC)
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AldoTpWOoN Kol CUMTTUKVWGON OKANPOU EMLYWHOTOC

O ALQOTpWOoN KOTA OTPWOELS XWPLG SLakormn Kal YwpLlg amaitnon enefepyaociog LETOEL TwV
OTPWOEWV, CUMTIUKVWON KE xpion dovntikol odootpwtrpa

Avaykn eykLBwtlopou uALkoU ZE oto ekaotote damedo epyacioc yia tTn CUUMUKVWOT) TOU
RCC: nmaxoc otpwogwv 30 cm, HETA TN CUUTMUKVWON (ME Tdon ywa avénon)

O

O

O JE:maxn otpwoewv 40, 45, 50 cm

O Edwktoc otoxoc duo otpwoselg/nuépa (kataokeun dpaypatog upouc 50 m os 60 nUEPEQ)
O

Taxela avOPpwon ¢pAypaTtos = LELWHEVEG MTOPASOXEG OXESLACHOU TOU GUCGTALLOTOG
EKTPOMNAG (aKkOpa Kal Katapynong tou, dedopgvou otL ta ppdaypata E ival umepnndntad)
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AlamepatotnTta GPOYUATWY GKANPOU EMLYWMLOTOC

O XopnAn MEPLEKTIKOTNTA OE TOLUEVTO = TOPWOEG 15% - Sramepatd UALKO
O [AsovektApota
m Quolkn anootpayylon cwuatog ¢payUaToq
m  Anoduyn avantuéng mieonc mOpwv 0To ECWTEPLKO TOU PPAYUOTOC
O Melovektpota
B AvAyKn KOTOOKEUNG OTEYAVOU OTOLXELOU OTNV OLVAVTH TLAPELA TOU GPAYHATOC
MAGKO OTTALOUEVOU OKUPOSEUATOC
MeuBpavn (eAaotikdtnTa, S€V AMALTOUVTOL ApHOoL, EAAXLOTN LOATOTIEPATOTNTA)
Extoéeuopuevo okupodepa (oe ppaypata pkpol Uoug)

®  Avaykn Kotaokeung mAivOou (€pyo €6paong Tou avAVTn OTEYOVWTIKOU OTOLXELOU, E
ONMUOVTLKEC KATOOKEUAOTLKEC QTTOLLTIOELG)

O Enintwon oteyavomoinong otnv avavtn napetd tov ¢paypatoc:

B AVATITUEN PWYLWV OTtOdEKTN Aev anattolvtot appoi £/A

B Aev ennpealetol N evotabela Tou pPAYUOTOC GTO GUIOL TOU hPayLaTOC

m [eploplopévn dnBnon vepou
O Baolkn amaitnon n oucLOOTIKA AOOTEAYYLON KATAVTN TOU GTEYAVOTIOLNTLKOU OTOLXELOU
(AOyw avamtuéng miEcewv Katd tov KatafLBacpod tng oTabunc TAULELTAPA) = CWANVEC
QTIOOTPAYYLONG MAVW OTNV AVAVTN TTOPELA, OTOEC ATOOTPAYYLONG KOVTA OTNV aAVAVTN TTOPELA

O Evioxupévn {wvn otnv KATAVTN TMAPELA = CWANRVEG ATTOCTPAYYLONG
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Napadeiypato oteyavwTikwy otolxeiwv ppaypatwv ZE

®dpaypa Baloopwwtn,
| TAdKa okupodEpatog

®pdypa Képng redupy,
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Dpaypa Ztevo Zepidov,
TIAGLKOL OKUPOSENALTOG




MAivBoc £6paonc oTeEyavwTiKOU oToLXEiOU

O MovoAlBikr KaTtaokeun amno onALOUEVO OKUPOSENQA, OE
OAO TO HAKOC TNC AVAVTN TAPELAC, ETTL TNG OMoiag
edpaletal To OTEYAVWTLKO OTOLXELD

O Hdwapopdwon tng mAivOou €aptatol amo Tov TUNo
oteyavomnoinong

O H kataokeun tng mAivBou mponyeitat tov ppdayuatog:

m Alapopdpwon ekokadwv Bepediwonc ppaypotog
Kot TTAlvBou

B AYKUPWOELC, OTALOUOC Kol okupodEtnon mAivOou,
XWPiG apuoug

B TOLUEVTEVEDELG TIETACUATOC KAl TATNTA
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Turukn dtata&n mAivOou MAAKOC CKUPOSENATOC
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Mnyn: EAAnvikn Erttponty MeydaAwv Opaypdtwy, Ta
0OVOOUUUETPLKA dpAyuaTa OKANPOU ETIXWHOTOC OO
TNV oKoTud tng MeAETNG, (https://eemf.gr/p2.pdf).
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KataokevaoTIKEC AEMTOUEPELEC TTALVOOU
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Awopopdwon mAivoou ppaypatoc Kopne redpupe (1)
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Awopopdwon mAivoou ppaypatoc Kopne redpupe (2)

MAivOog ko
QVAVTN TTPAVES

Zuvéxela mAivlou
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Awopopdwon mAivoou ppaypatog OAiatpivou
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Mnyn: 216€pn, E., Kataokeun
dpayuatog okAnpou enywuartog. H
UEAETN TepimTwong Tou Olatplvou
dpayuartog oto N. Meoonviag,
AutAwpatikn epyaoia, EAANVIkO Avolxto
MNaveniotuio, Maptiog 2020.




2WANVEC OLITOOTPAYYLONG OTNV OVAVTN TTAPELAL
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Awapoppwon nMAAKAC OKUPOSEUATOC
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Awopopdwon yewouvOetou ppaypatoc Oiatpivou
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Alapoppwon avavtn MOPELAG

JuvnBwe n Slapopdwon emadieTal OTOV KATACKELOOTH

Alopopodwon emninmedng R PaBUdwWTAG emipAvELAC KOTA TN
Sdtaotpwon (mAdka okupoSEpATOC 1 YewoUVOETO;)

Alopopdwon pe TornoBEtnon mpooBeTwy oToLXelwV:
B TIPOKOTAOKEVOOUEVA oTolxela popdnc L

B Awpidec tpaneloelboug dtatounc (emi tomou n
TIPOKOTO.OKEUOOHEVEG)

KolAot oTOLXELO ATTO OTTALOUEVO OKUPOSEUQ

Eninedn emudpavera
(bpaypa Képng Fedupt)

BaOudwrtn emipavela
(ppaypa BaAoopwtn)
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Alopopdwaon avavtn MOPELAC HE TIPOKATOOKEUACHEVA
otolxeia popdnc L

NpouarmouLvogutLve

Ixapa onNdigNou por i
- 7 GRG0 and ouLpobLyun

Mnyn: EAAnvikn Emitponty MeyaAwv
Opayudtwy, Ta afovooUUUETPLKA dpayuaTa
OKANPOU ETXWUATOG QTTO TNV OKOTILA TNG
ueAétng, (https://eemf.gr/p2.pdf).
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Alwopopdwon avavin nopetac He Awpidec tpaneloetdou¢
Statounc (emi TOMOU | MPOKATOGKEVAGUEVEC )
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' Mnyn: EAAnvikn Erutponry MeyaAwv
y o | ; : Opayudtwy, Ta 0§OVOCUUUETPLKA dpayuaTa

| / OKANPOU ETUXWUATOC OO TNV OKOTILA TNG
/FL*\ il ueAétng, (https://eemf.gr/p2.pdf).
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Alopopdwon avavtn MoPELAC HE XPRON KOAwV
OTOLXELWV A0 OTMALGUEVO CKUPOSENQL

Mnyn: EAAnvikn Emitpontr) MeyaAwv Opaypdtwy, Ta
0£OVOOUUETPLKA HpAYLATA OKANPOU EMLXWUOTOC
Qo TNV okomLd tn¢ HeAETng, (https://eemf.gr/p2.pdf).
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Alapopdpwon KOTAvTn MOPELAG

O Avaykn eYKIBWTIOHOU Tou oKANpoU EMXWHATOC 0TO EKAOTOTE darmedo epyaciac yla tn
OUMTIUKVWON TOU, UE XPAON TIPOKATAOKEUOOUEVWYV OTOLXELWV

O Eadv kataokevaletol eVIoXUREVN {wvn OTNV KATAVTN APELA, amatteitol mpoBAedn
anootpayylong (cwAnveg amootpdyyLong)

O Hdapopdpwon tng katavrn mapeldc cuvABwe cuvdualetal e TNV TomoBETNON
BaBubwtou uTtepXELALOTA

O AwBOntkn €pyou
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Napadeiypata kotavin napelac (diamepatrotntal)




NEMTOUEPELEG SLANOPPWONC KATAVTN TTOLPELAC

" MpOKATAGKEVACHEVQ OTOLXE DL -
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ZuykpAatnon otolxeiwv
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Awopopdwon otePnc bpaypatog

570

Mnyn: EAAnvikn Emitpon) MeyaAwv
Opaypatwy, Ta afovooUUPETPLKA dpaypaTa
OKANPOU ETUXWHOTOC OO TNV OKOTILA TNG
HeAETNG, (https://eemf.gr/p2.pdf).
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Alwopopdwon unepXEALOTWVY
dpaypatwyv ZE

O 2kAnpoO emiywua: dppayua Baputntag -
TOTOOETNON UTIEPXELALOTA TTIAVW OTO CWHLAL TOU

dpAyUATOC = IPOCAPUOY OTN YEWUETPLA TNG
KOTAVTN TIOPELALC

O MAéov npoodopn Slataln: BadBuidbwtog
UTLEPXELALOTAG
m Edappoyn ouvrBwc povo yla UKPEC
elOIKEC opoxEC (<10 m3/s/m)
m [leploplopog Aoyw Uoug Babuidwy
B JNHOVTLKN amotovwon UOPAUALKAG
EVEPYELAC OTLC PaOuideg
B Aekdvn npepiag pikpol HAKoug
O Awpuya MTwongc:
m KAion Swwpuyac idla pe tnv
KOTAVTN TIOPELA GPAYUATOC
B TomoB£Tnon oTo «ECWTEPLKO» TOU
$payuatog
m [MAevupwkad towxia emapkolc UPoug
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AenmttopEpeLla Stapopdpwone otnv MeEPLOXN TOU ogee

Mnyn: EAAnvikn Emitpony MeyaAwv
Opaypdtwy, Ta afovoouUETPLKA dpayuaTa
OKANPOU ETXWHUATOG OTTO TNV OKOTILA TNG
ueAétng, (https://eemf.gr/p2.pdf).
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Napadeiypata unepxethiotwv o ppayuota ZE




O Napadeiypota tplwv TUTTWV GPayHATWV:

Moti oKANPO EMiYWHQL; 100

90

m RCC (katdvtn 0.75:1)
m AKZE (kAion 0.75:1)

B ewdpayua (CUPUETPLKO, KAlon 2:1)

O uykplon Oykwv ¢payuatwy:
m AKXE =2 RCC

O JwHoYEWwDpAYHATOC (av KO LEYAAUTEPO O€ OYKO) TTIAVTA OLKOVOULKOTEPO oo XE aAAa:

I

m [/O=2.5AKSE

m [/O=5.5RCC

B JNUOVTLKA HElwon kOoTtouc untepxelAtoth (ZE: umepxeALloTHC 0TO WA TOU GpAYHATOC)
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m Melwon KOOTOUC CUOTANATOC EKTPOTIAG (EWC TARPNG KaTApynon Touv)

B ApaoTIKN HElWON TOU XpOVOU KATOOKEUNG
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