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Hierarchy of needs according Maslow
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Fulfillment of first two needs

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

ÅEnhance income, reduce costs 

ÅPrevent destruction by extreme forces of nature

ÅIncrease stability, safety
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Expected value and standard 
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From forces of nature to design loads

ÅMajor choice or development

ÅRelief centered approach

ÅRescue people and live stock

ÅAccept economic damage

ÅPrevention centered approach

ÅReduce the probability of flooding

ÅProtect people and property
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From forces of nature to design loads

ÅAnalyse the situation

ÅProbability of 

ÅWind velocity

ÅStorm surge

ÅRiver discharge

ÅPrecipitation

ÅEarthquake

ÅCoincidence of  phenomena
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From forces of nature to design loads

ÅPreventive approach consists of

ÅPhysical system

ÅNATURAL SYSTEM

ÅHUMAN INTERVENTIONS

ÅSocial system

ÅADMINISTRATORS

ÅEXPERTS

ÅUSERS
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From forces of nature to design loads

Observation and data collection
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From forces of nature to design loads

Statistical analysis
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Living below mean sea level
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Dike rings
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Damming estuaries, s hortening the coastline
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Many instances:

Å1270 Amster dam

Å1240 Rotter dam

Å1248 Spaarn dam
Zwammer dam

Å~ 1300 Monnicken dam

Å~ 1300 E dam
Alblasser dam

Å1258 Schie dam
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Main recent flood events
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16

After 1916
Enclosure dam

Creation of 

IJssel Lake 

and polders
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The Delta plan; shortening the coastline

ÅDikes and barriers
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Living below mean sea level

1533 Achtermeer ï35 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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Schiphol Airport; act of man

1854   Haarlemmermeer           

(18,100 ha)
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Building on fault lines

 

Fig. 7.2: Geographic distribution of earthquake epicenters, recorded 

between  

27/11/2001 and 27/11/2002. 
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From forces of nature to design loads

  

100 

10 

1 

0.1 

0.01 

1     2     3     4     5     6     7 

number of earthquakes N in zone j  

magnitude M 

area: 50,000°  km
2
 

period: 1 year 



November 18, 2010 22

 

Input:

Unit peak ground acceleration 

System: MDOF (Tez)

Output:

Maximum relative displacement 
max(u(t)) 

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.


