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Nemea – Temple of Zeus, 1766
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Nemea
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View of the three columns
standing from the ancient times
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The challenge of reconstruction. Why reconstructing ?
Aerial View of the Temple (1977)

Columns have fallen to the outside
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Erroded column drums
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View from the west of the 3 standing columns from 
ancient times
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Synthesis of the ancient stone blocks by Frederic 
Cooper (1980-1982), University of Minnesota

North view East view

West view
South view
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Pilot Reconstruction: columns K-25 & K-26

With the invaluable 
contribution of:

Dr. Kostas Zambas
Prof. Manolis Korres
Mr. Ioannis Arbilias
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The pilot reconstruction: K-25 & K-26

Completed: Summer 2002
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The shape of the temple after the completion 
of the second phase.
Reconstruction of K-27, K-28, K-29 & K-30

Permit issued on 
March 04 2004
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Detailed surveying of the current situation of the monument

Establishment of the centers of the columns based on a 
sophisticated optimization analysis
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Epistyles and Frieze

Columns

Crepida
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Reconstruction of the crepida
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…
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View of retrofitted ancient stones
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Wire-sawing and preparation of new material
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Retrofit of Δ-25: stylobate of ancient column K-31
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Δ=stylobate
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Need for retrofitting the column drums
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View of final result of retrofitted drums
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Works on existing and new column drums
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View of fragmented epistyles
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Schematic of retrofitted epistyle
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Normal stresses in the epistyle

 

Sections A, B and E
Isoparametric view
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Les grands oeuvres de l’ homme
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Seismic Stability of free-standing slender structures

500 kV Electrical
Transformer

4.57 2.57
1.78

h
b

= =

0.371 rad (21.28 )α = o

10.33 6.80
1.52

h
b

= =

0.147 rad (8.43 )α = o

Column K-31

α



35



36

( ) ( )[ ] ( ) ( )[ ] ( )+ sin - - = - cos - - , < 0o gIθ t mgR α θ t mu t R α θ t θ t&& &&

( ) ( )[ ] ( ) ( )[ ] ( )+ sin - = - cos - , > 0o gIθ t mgR α θ t mu t R α θ t θ t&& &&

( ) ( )( ) ( ) ( )( ) ( )2 sin sgn cos sgngut p t t t t
g

µ ι ω ι ω= − − + −ν λ λϋ ϋξ

&&
&&θ α θ θ α θ θ

R
gp

4
3= g



37



38

( )1 1 2- 2 sin =o oIθ mθ bR α I θ& & &

2
2
2

1

=
θ

r
θ

&

&

2 23
= [1- sin ]

2
rα



39

Π =θ θ

Π = p
ω

ω
p

Π = tan( )α α

Π = p
g

a
g

( ) ( , tan , )p pω α
θ t φ α

p g
=

Dimensionless Products

R
gp

4
3=



40

Fundamental size–frequency effect: 1963 George W. Housner

(a) The larger of two geometrically similar blocks can survive the 
excitation that will topple the smaller block; and (b) out of two same 
acceleration-amplitude pulses the one with the longer duration is more 
capable to induce overturning

Conclusion reached from 
studies motivated from the 
destruction observed after the 
May 1960 earthquake in Chile.
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(α=14ο)
Overturning spectra of a rigid block standing free on a 
monolithic base
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Seismic response of monolithic and multi-drum column

Monolithic Multi-drum
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Seismic Hazard

Location of selected historic earthquakes nearby the Temple of Zeus at Nemea.
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Table. Seismic Records that Represent to the Extent Possible the Seismic Hazard of the Area of 
the Temple of Zeus.
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Peak column rotations from various historic strong 
earthquake motions
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