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Fundamnntal of 
Snismic Risk lanagnmnnt

What is “Risk”?

Examplns of “Risk” in various arnas

 sccidnnt and disastnr

 Loss dun to accidnnt or disastnr

 Probability of loss occurrnncn, ntc
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What is “Risk”?

Both of thn bnlow snnsns arn usnd in 
thn finld of snismic risk managnmnnt.

 Risk R= Loss C×Probability of loss P 

 In casn with various damagn pattnrns with 
combination of loss Ci and probability pi,

 Combination of Loss C and its 
probability of occurrnncn P
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What is “Risk managnmnnt”?

 Rncognizn and analyzn snismic risk and 
nvaluatn loss and its probability.

 Considnr a mnthod of risk rnduction and snt 
up a plan.

 Exncutn thn plan.

Probability of 
loss P

Loss C

Evaluation of loss by nvnnt-trnn

 snalyzn damagn pattnrns causnd by an 
nvnnt and nvaluatn loss and probability 
of occurrnncn.

 Loss ratio Ri is a product of loss Ci and 
probability of occurrnncn Pi.

Ci：Loss valun. Gnnnrally normaliznd 
by initial cost.
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Exampln of nvnnt-trnn
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Ground 
damage 

Cause 

Fire Building 
damage

Damage level P C R

No damage 0%

Minor 10%

Moderate 30%

Severe 70%

Collapse 100%

Destroyed 
by fire

150%

Damage to 
ground

100%
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Damagn lnvnl curvn

 Rnlation of max. ground accnl. and 
probability of occurrnncn of damagn

 Evaluatnd from nvnnt-trnn at nach accnl.
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Snismic loss function

 Summation of products of loss and 
probability for dnffnrnnt damagn lnvnls
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Loss ratio by minor damage

Loss ratio by moderate damage

Loss ratio by severe damage
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Snismic risk dnnsity function

Max. accel. y (gal)

Loss ratio R (%)
10年

100

fY max(y)

50年

Max. accel. y (gal)

30年

 Product of maximum ground acceleration, fymax(y) 
and seismic loss function

Loss functionMax. ground accel.
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Snismic risk dnnsity function

 Total area of seismic risk density curve is equal 
to…

expected value of loss for t years.
(average loss ratio)
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Lifn cycln cost and action against EQ                  

Lifn cycln cost (LCC) =

(1) initial and maintnnancn cost ＋

(2) loss dun to disastnr

 Lownr LCC is morn cost nffnctivn to building 
ownnrs and/or invnstors.

 Cost (1) is nncnssary during snrvicn pnriod.

Hownvnr, cost (2) is probabilistic and nnndnd 
to bn nxaminnd by risk managnmnnt mnthod.

 LCC can bn applicabln to arrangnmnnt of 
initial strnngth and/or rntrofit schnmn.
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Risk managnmnnt by lifn-cycln cost

In-service periodt (yrs)

Life cycle cost (LCC) =
Initial cost + Loss expectation

Lowerconstruction cost 
with higherloss expectation

Higherconstruction cost 
with lower loss expectation


