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A a 4 as .
ATNNN 1 NMTAUAITIEH Tﬂﬁlfl‘ﬁ Psuedostatic
Dam Seismic coefficient ~ Computed factor of Effect of earthquake
safety
Sheffield Dam 0.1 1.2 Complete failure
Lower San Fernando 0.15 1.3 Upstream slope failure
Dam
Upper San Fernando 0.15 2t02.5 Downstream shell
Dam including crest slipped
about 6 ft downstream
Tailings Dam (Japan) 0.2 1.3 Failure of dam with
release of tailings

Table 1. Pseudo-static analysis of dams with slope failures during earthquakes (Seed 1979)
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Finite Element Analysis

INITIATING SYSTEM QUTCOME EXPOSURE CONSEQUENCES
EVENT RESPONSE
* STATIC LOADING | * OVERTOPPING | * BREACH *TIMEOFDAY | *L0SS OF UFE
IDENTIFICATION | * FLOOD * SLOPE FAILURE | * PARTIAL BREACH| * SEASON * ECONOMIC
* EARTHQUAKE * CRACKING * NO BREACH * WARNING * ENVIRONMENTAL
* LIS DAM FAILURE| *PIPING TIME * SOCIAL
* LANDSLIDE * STRUCT/FND
FAILURE
ESTIMATION LOADING RESPONSE ., OUTCOME - EXPOSURE | | EXPECTED
PROB (E} PROB (RIE) PROB (O/E.R) PROB (UE,R,0) LOSSES
* UIS WATERSHED * STRUCTURAL ' STRUCTURAL * WARNING * RELOCATIONS
CHANGES MODIFICATIONS ~ MODIFICATIONS  SYSTEMS * LAND USE
*U/sS DAM * SAFETY * FLOOD PROOFING ZONING
IMPROVEMENTS INSPECTIONS 1o * EMERGENCY
!
P g:;:ﬂ:::m 10N PREPAREDNESS
RESTRICTIONS
‘_ SELECTION OF RISK
AVERSION MEASURES
NO
RISK
ACCEPTANCE ACCEPTANCE
CRITERION
MET
?
~ a a = A
gﬂ“ﬂ 5 LLW‘L!QﬂJﬂﬁﬂix!ﬂJUﬂ’ﬂﬁJLﬁ&Nﬂl@dLﬂl@u (Bowles, Anderson and Glover, 1997)




daiIennTsunrana 2547, a qudlszauluma, 29 fueiou 25477

IHITATING SvSTEM (LTLILE S EXPCE FE CLPEECLEMNCE
EVENT FESPONGE (CANTIALCOMPLETE)
X TEFRAL (NEATOPPRNG BEAH THE % DAY ECCramac DALAGE
EANTTHOLARE DEFCIRRATION ML EFEACH SEATOM LSS OF LEFE
IDENTIFCATION UPSTHE AM D SLOPE INSTABIITY ARG 1IME ECRWWEROME NTAL
FALLAE SR
INTERMAL
PIPiNG

LOADING RESPOMEE CUTOCMVE EPOE R EFECTED |
ESTIALTION PROB [E) PROB (AIE) PROB (DNE Ay PROB (LIE AD) LSES

| I I I f

S TREAM STRUCTURAL STRUCTURAL WATRING SYSTEMS RELOCATIONS
VA TERGHED CHANGES MOOFICATIONS MODIFICATIONS FLOOO PROOAMG LAND LESE
LES TREAM DM SAFETY REPECTIONS EMEFGENGY NG
BAPRCOVEMENTS NS TRUMENTATION PREPATEDNESS.
CPERATING
RESTRICTIONS |
AVERSEM |
SELECTION OF FrsK
AVEIHSION MEASURES

AOLETTAMCE

Figure 1. Risk-based Method for Assessing Dam Safety Improvements.
Adapted from Anderson and Bowles (1984).

http://www.engineering.usu.edu/uwrl/www/faculty/DSB/Risk.html
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