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Hierarchy of needs according Maslow

morality,
creativity,
spontaneity,
problem solving,
lack of prejudice,
Self-actualization acceptance of facts

self-esteem, confidence,
achievement, respect of others,
Esteem respect by others

) friendship, family, sexual intimac
Love/belonging ‘ ! !

security of: body, employment, resources,
Safety morality, the family, health, property

breathing, food, water, sex, sleep, homeostasis, excretion

Physiological
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Fulfillment of first two needs

A Design and construction of housing, roads, canals,
bridges, drainage, irrigation, etc.

A Enhance income, reduce costs

A Prevent destruction by extreme forces of nature
A Increase stability, safety
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Expected value and standard
deviation of iIncome
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From forces of nature to design loads

A Major choice or development
A Relief centered approach
ARescue people and live stock
AAccept economic damage
A Prevention centered approach
AReduce the probability of flooding
AProtect people and property
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From forces of nature to design loads

A Analyse the situation

A Probability of
AWind velocity
A Storm surge
ARiver discharge
APrecipitation
AEarthquake

A Coincidence of phenomena
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From forces of nature to design loads

A Preventive approach consists of
A Physical system
ANATURAL SYSTEM
AHUMAN INTERVENTIONS
A Social system
AADMINISTRATORS
AEXPERTS
AUSERS
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From forces of nature to design loads

Observation and data collection

Regression Analysis of Annual Maxima at Hook of Holland
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From forces of nature to design loads

Statistical analysis

Extreme Water Levels HoH + Fits (=200cm)
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Living below mean sea level
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Dike rings

wave overtopping piping

instability inner slope erosion outer slope
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Damming estuaries, s hortening the coastline
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Many Instances:

A 1270 Amster dam
A 1240 Rotter dam
A 1248 Spaarn dam

Zwammer dam
A ~ 1300 Monnicken dam

A ~1300 E dam
Alblasser dam
A 1258 Schie dam
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Main recent flood events

- 8 Overstroomde gebieden bij stormvloeden in 1675, 1682, 1916 en 1953
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After 1916

Enclosure dam

f

|Jssel Lake

lon o0
and polders
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The Delta plan; shortening the coastline

A Dikes and barriers
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Living below mean sea level

1533 Achtermeer T 35 ha
1564 Egmondermeer (686 ha)
1564 Bergermeer (620 ha)
1612 Beemster (7,100 ha)
1622 Purmer (2.756 ha)

1626 Wijde Wormer (1,620 ha)
1635 Heerhugowaard (3,500)
1635 Schermer (4,770 ha)

1854Haarlemmermeer (18,100
ha)
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act of man

Schiphol Airport

1854 Haarlemmermeer

1100 ha)
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Building on fault lines

s} 60" 1207 1807 -120° -60° s}

0" B0° 120° 180° -120° -B0° 0"

]
TUDelft



From forces of nature to design loads

number of earthquakés$in zone |
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From forces of nature to design loads

Nonlinear dynamic analysis is, at present, the most elaborate method available for the
assessment of the seismic behaviour of building structures.

Input:

Unit peak ground acceleration

System: MDOF (T, z)

Output:

Maximum relative displacement
max(u(t))
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