1, DESION PHREFERENCES AFFECTING PHOBARILITIES OF 'RATES OF DOWN-
STREAM FLOODING UNDER HYPOTHETICAL FATLUNES.

Passib! g,r one of the next iinportant design considerations will be the rate
of change of Maclors leading 1o 8 Lr1r|-:n'| condition and Taiture, rate of mobili-
eation of defences, and the rate of faiture isell, As is being fuﬂy :tu::-gnm.r.l
gome embaenk -nLnt dum materials and desion cross-secliong are vulnerable
mueeh more rapid release of reservoir volume, than others. Traditian wuﬂld
place compacted clny malerials as very suspeet; but we must T‘Eﬁ[:,l"lhiﬂ Lhat
part of such historical evaluation is assoctated wi ith early poorer than average
campaction, and the betier nLuLﬂM‘ﬂ so-embankmenl comparative candilions,
R ecent |ru,m’|:. are in favour of well compacte :hw Tat-clay » and angular rockiill
ag the slowest eroding embenkment section milerials,

IT sweet are to be the uses of sdversity, important lessons should be
drawn from the averlop~inp failvres of the two comp acled-clay « homope-
neous » dams in Sao Puule, Jan. 1977, Aler some hours of being everopped
by a 1.5 m thickness of waler over the crest, the upstream dam started its [al-
lure &L the right pbutment 3 in both dome the glart of MRilure was in the pbul-
ment residual soil érodibility, The point of interest, mmoreover, 15 that the ero-
sions af the breaches were sufficienlly slow so that right downstream the river
channel Noodplains were not Nooded either destructively, or 1o depths of mere
than & meter or two.

pacied sections have Cehnite ad *wn'.u"s with FLE."I‘Lr o not I::n..mt- au'w;,m 10
catastrophic breaching HTI:' ranid reservoir-volume releasing.
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Just ps a0 eanmpie of minimum sdjusimical 1o praper conecpl wilhin
simplified probabiiisiic procedures, nole thal the desipn Nood infiow is [re-
queally quaied rsa J - 10003 veir 1ecurience (or 0.01 '3 prepubility) based
on [he extencec exirapelation of the central value of the finear repression of
the fiood data. Qbviousiv we musl cmpioy a compesine prebubility acluding
rolonly the median value calrspoiation, But also the confidence bande of Sic.
persion of singie values around he mean : thus for inflgnce, fhe upper 58 %
copfiicnce band.at the 1: 100 voar recurence would refiec a (8 %oy (1 9%)
vatus for which the nrabability of being eacecded INEOrperates 1he e atic dis-
peraions of hyvdroioeical hehavier-ai 1he sile e 2

1 5 i

I contintes 10 be 5 Tact, howsver, that the iitne of 2 mallicihatical besi
foexliome valie distribulion 10 dala constiiies 15eonizetion, therclore « gve.
enging » and the individuz] projeet Taced by the enpincer fpaes a risk of failure
pr tie baneal the probahility of dispersion of single evente aroond 1he COLE-
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15 8l BoriGental event does not have 1o respeet a smathematics] host At formu-
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In the light of thr inevitabie trend towards ever hizher estimaies of Hood
infipws, Tor increesing guarenics by sach Designer apeins! celeslrophic over-
iopping Tatlure of his specific dam, two questions arjse - {2} have we really
reCounled For whal can happen upsticam, inciuding corsideralion af Man as
ane dominant conditioner? (o) whal desipn outfow values should be zimed
nil :

As & memper of scorer of Bosrds of Cersullants 1 Lave sipned {he
consensus repartt =ooraving decisions of jzrpe-oitfiow paled spillway canaci-
tieg, thial Tshourd philosophicaly wish 1o copose = therefore | fee! compelled

2t this Inicrnationsl forum (o vent my views, with due respect 1o our priority
allegiance 10 humanity and our fellow-citizens,

I fully agree with the General Reporter in advocating, wherever nossible,
spillway discharges limited to the order of the 1 5 100 probability Nood. Since
in many projects such en sim may be very difficu!t and/or expensive 1o altain,
the cownsiream riverside developments should be puarded and insured com-
patibly, 1t is siranee to note how much campzigning went into changing hurri-
cane names from femining to masculine (... and then thers was David, Ernest
and Frederick! How much publiciy are we willing to pay Tor, 1o penerate
public ewarencss (among people of the velleys that we helo develop) that engi-
neering is not really nn « expcl science = and that once in a while they may
suddenly find themselves with the river 5.or 10 m higher than Nature would
have done cven for Noeh's legendary preparedness? As we engineers honestly
recognize thal there ave inevitable probabilities of our failing In our atlempl 1o
act as local pods, the imponant thing is for us to share wilh the rest of Society

the difficull decision-mekinn on costs, Senefie, risks and insurnnces,



_, I’ 15 3

lSth TCOLD. .50: discussions. New DElhl SRR VRS,
"p. 544-546 0 F E E '

' VICTOR F. B. DE MELLO
vy 20 - Victor F, B. DE MELLO (Brazil)

Mr. Chairman, feliow ll.hu_.ll-' ¢, There are thiee points that T should fike
Lo miake, one concering desien food infiows, the oiber £ang ru.‘.:_ design cri-
teria allecting risks Lo downstream, and Lie Hiird ve: cnrding our obligations as
cilizens 1o maintain Spociety adegualzly informed of the risk decisians 1 15
asked lo aceep| .mi;]y. 1 Yiale 1o appcar a5 the Cassandre wailing over ihe
anlicipated (i of Troy, but Y strongty Teel that we are responsibie for having
repealedly Brought 1he wooden horses inlo'cur walicd cities, and thal there is
irapic destruction ehead in mAny a case,

]-1 having spught the <zerc-probability » maximum « pessible » fllood,
whicl 1 have named the once-never flood {Rankine Leciure 15'?;,, we have

heen |11.-r-._-;. into Toolisheand Riphlv:unecohoimical decisions, which pre:far
from Lhe I.:' pized minimuem Tisd-conseguence solution, especially o every-
thing dewnsireim of the projeél. Moroever, have vepured emphasizing that

ie game of nunibers, of :.Tn:.’h-i.i.fl'uc risy pssessmient lor extreme conditions
within given stelistical universss (specifie, subjectively ‘adopied, project
desipps), is another Jure that we embrice rapidly hecause 3t 18 work-gencraling
rathier 1han Lthought-generating : wnv shovid it e safety-improving Tar the
redlly crucial accidental cendition? The tc'--'j':'-'!;-.'.i::r: is reminescent ol the
delusion of multiplying Joo (very iew probability) by oo (very high estimated
Grnjape). The enpinesring solution calis for & clioice of change of « physical
universe », chanpe af type of desion, so asio preclude being conditioned by
the feared extreme-value condition. In shorl, reparding spillways, appropriate
combinalions of galed operational lacililies plus emerpency free-overlow,
pesiream melecorelogical moniloring and anticipalions, and so0 on.., are solu-
tiens to be oplimized. - [

1. ESTIMATED MAXIMUM FLOOD INFLOW PROBABILITIES AND DESIGN DEC]-

5IONS,

' Firstly 1 takie the liberty 'to deplore tHe fact tha! current practice has
reiropressed into estimates of Uhe so-called PMP znd PMFE, whieh are truly
tmisngmers with repard 1o Lhe term o Prababie s, being peneraliy ouiteclevoid
of srylning €ither sialistical ar probapiistic. 1t i comprehensiple and even
inzxorable thaei eariy applications of statistical and probabiiiztic methods in
Nioed estimation shouid have led to many lrustrations and Tailures. Bul surely
il is the blind non-critical appiications of fow statisiical melhods (analyticaliy
derived under cerlain hypoiheses) that have harmed spplications of exireme-
erder slatistics Lo hydrology, principally because the physical realities are
penerally nepiected in order notioiiclve into the hypotheses unaerlying Lhose
melhods; and il stalistical and probabilistic concepts are a definite deveiop-
menl in all seientific and lechnolepical thinking over the past decades, we
siould not have dropped them totally, bul should painstekingiy tread the right
road of seeking the errors end pruning them. 1 might just recommend relerring
Lo special papers af the 3rd JCASP Conference, Emdnﬂ} Tan, 1979 (cf. fori ins-
tance, Hasoier, Yevjovich, ete).



