Week 2.8 : Risk Analysis
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Example Design requirements for a Breakwater

Regul ations and recommendat i ortsirn Fericx c e e d a

Country Standard Tk (years) DL (years) PipL (5)

England BS 6349-1-1:2013 50-100* 50-100 0.05*
Japan TS Ports-2009 50-100 50 0.40-0.64
Spain ROM 0.0-01/1.0-09 113-4,975 25-50 0.01-0.2

*Not well defined

Where do these
Arequi r eme
come from? e\
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Probabilistic o
risticdesign Y limit P(bad stuff) to a safe level
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A rational and quantitative method for evaluating safety
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[Probabilistic q)esign

What is it?
AUncertainty quantification (r

A Loads and boundary conditions
A Resistance of structure / process
A Alternative models of structure / process
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Probabilistic Design |

What is it?
A Establish functional requirements
A Use models of structure / process

A Assess whether model results meef] criteria

A decision-making process prior to construction / implementation |
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Probabilistic Design |

What is the design
process like in
your field?

How Is safety measured’? m-&

RO . '4.2’!;:

How S uncertamty taken into account’P ,"" N
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[ SonbiaJgnl bn bbi

The FN (or FD) Curve

Empirical Exceedance Probability
Distribution of Consequences

An infamous figure
see backstory in Chapter 8.1
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Probabillistic Design

Risk = combination of

[probability]and conseguence
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Flood management used as case study

A Covers many fields in CEG

A Wide range of risk and reliability applications
A Local expertise (NL)
A Relevant!

mops up and prepares
for more

Increasing Coastal Flood Risk Worldwide The Bay Area took advantage of a brief break from
Owverall losses and insured losses 1980-204 (US$ bn) Owerzll losses powerful winter storms Sunday to clean up damage and
n 201 values) prepare for ancther battering overnight and into
B O which insured losses Monday.
~ A0 I e LE 1
--- Trend: overall losses = Here'’s where California reservoirs stand after

atmospheric river storms

= California and Bay Area live storm map: Rain,
1 K snow and flood risk

= Recent rains have improved California’s drought.
Where do we stand now?

%
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= Flooded S.F. residents, businesses say city taking
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Safety Standards

A Low!

NAN slhe keSS

VAN SICKLE
ISLAND

d
n ickle
IS LAND Sof ;
| .
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A No year-round residents

A Little infrastructure

Aconsequences ar e

A Costs becoming unmanageable by the district
A Flooding occurs every 10 years
Aéper haps mbyears it theknew tradnd

A s it cost effective to continue maintaining?

AWhat about a
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Initial Approach in NL:
Higher than last time!
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1953 Flood: Netherlands (and UK)

A National wake-up call in NL | \%W ’ "’-
< .. SR 1 flooding
A Decision: e
A How safe? |
HOSRFM‘OLK Great Yarmouth

A Design: how to meet safety criteria?

A Post-1953i 2017: probability of exceedance approach (design water level) swff;m
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NL safety standards for flood protection (since 2017)

Ondergrens primaire keringen
(kans per jaar)
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NL Flood Defence System Today
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=== Does not comply

The 2021 floods in the South of the Netherlands

2 0 10  20%m¥!
; ]

Legenda
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Annual max m3/s

[ See note at beginning of 2021 section ]

Fact finding

Maas, Borgharen

GEV Gumbel
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Rain 14 July

Neerslag in mm | +

minder dan 15 mm

See Fact Finding report
for more detalils:
enwinfo.nl/publicaties/

jeturn periods

T=1-10j.
T=10-100 j.
. T=100-1000 j.
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(C) OpenStreetMap

contributors (C) CARTO 26


enwinfo.nl/publicaties

What Is this?
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FD Example Y Part |

A Arisk analysis has been completed.
Your jJob iIis to check whether the syst

AP[N>10]=1e -3
AP[N>100] =5 e -5

AC=0.1,] =2
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FD Example Y Part |

A A risk analysis has been completed.

Your jJob iIis to check whether the syst
p _ Solution:
A P[N>10] =le-3 - The figure looks like a step function, where the point at 10 and
A P[N>100] —5e -5 100 has value 1e-3 and 5e-5, respectively.

- Can also find P[N<=10]=1171 1e-371 5e-5
- Can easily check that for N = 10, C/N”a is just safe, but this is
i not the case for N = 100
AC=0.1,] =2 - Note that because of the way the step function works, it would
also be implied that all the values greater than N = 10 would
also not satisfy the criteria; it is hard to tell if this is appropriate
for this simplistic model. In reality we should include more

points

(; - Note also thatthiscasehas2fiscenari osoét he f|
to follow are computed in the same way, but there are many

TU Delft more scenarios!



FD Example Y Part Il

A How can we fix the system?

A Imagine that this is small polder (flood protection area) where 100 people are
protected by a wall.
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FD Example Y Part Il

A How can we fix the system?

A Imagine that this is small polder (flood protection area) where 100 people are
protected by a wall. |
Solution:
There are 3 main ways we can improve things:
1. Reducing the probability of exceedance
2. Reducing the consequences
3. Changing the limit line (policy decision)

Depending on the application, some of these may not be possible.
For example, in the flooding exercise to follow, it is hard to reduce
consequences by asking people to move out of NL. However, it is
possible to reduce conseqguences by improving evacuation
effectiveness.
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Levee Segment Number

s 1,357/,911,13

South-Holland s 2, 46,8 10,12

What type of conseguences govern
design of the flood protection system
In South Holland?
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South-Holland Flood Protection System
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