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Reconstruction of the Zagreb Cathedral



The cathedral through history

 The Diocese of Zagreb was founded by King

Ladislaus in the 11th century, and thus the

construction of the first cathedral began

 From that time we have the Gothic chapel of St.

Stephen, which is now part of the Archbishop's

Palace

 The cathedral during the Middle Ages from the

14th to the 16th century. It began to be built

several times

 In the seventeenth and eighteenth centuries,

the construction of the southern bell tower

continued

 The exact division of the construction of the

cathedral throughout history cannot be precisely

determined, but it is dated according to the coats

of arms of individual bishops that can be found

on the facades of the cathedral.

Najraniji prikazi katedrale

Nacrt Zagreba, 1566. godina Prikaz katedrale, 1690. godina

Prikaz katedrale iz sredine 19. stoljeća 



The cathedral through history

Glavno pročelje, Friedrich von Schmidt, 1878.godina

 The cathedral was engulfed by two great fires (1624 and 1645) and badly

damaged. This was followed by the renovation and construction of the

southern Renaissance bell tower, which was also an observation tower. The

works are carried out by master Ivan Albertal.

 Throughout history, the building has been damaged several times in Tartar

attacks – the facades themselves bear witness to the construction phases

through the centuries



The cathedral through history



The Great Zagreb Earthquake of 1880

Veliki zagrebački potres, 1880. godine, 
Magnitude ML = 6.2



 The restoration/reconstruction of the cathedral in the neo-Gothic style was

led by Hermann Bolle

 The reconstruction was completed in 1902, as part of this renovation, two

towers 108 m high were erected on the west side of the façade

Tlocrt Katedrale, K. Weis, 

1859. godina

Tlocrt Katedrale,  H. Bolle, 

1900. godina

The Great Zagreb Earthquake of 1880



General info

walls

~ 120 cm

walls

> 300 cm



Location and location of the Cathedral

Distance of the Cathedral from the epicenters of the three strongest 

earthquakes from the recent past [research by Prof. Herak]: 1880, 1906 

and 2020

Record of the north-south component of the Zagreb 

earthquake recorded in the UHS building on March 22, 

2020

Risky location of the building



Earthquake in 2020 (March)



Damages in the 2020 earthquake

  

  

   



Damage in the 2020 earthquake

  



Damage in the 2020 earthquake

  



Cathedral after 2020 earthquake
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Cathedral after 2020 earthquake
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Damage of the Cathedral after 2020 earthquake
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After Zagreb 2020 earthquake After Petrinja 2020 earthquake



Cathedral after 2020 earthquake (apse)
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Genesis of the numerical model with distinct elements
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Numerical Model Calibration

geol.



Numerical Model Calibration

site specific



Numerical Model Calibration

• Visible and hidden cracks

• Very discontinuous material without reinforcement, extremely loose in some places

• During an earthquake, wall elements separate, twist, slide and crack

• The displacements and angles of rotation of the modal nodes are not connected

• Natural anisotropy of stone
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• Numerical model: calibration according to the results of 

operational modal analysis (frequencies)



22

A
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Razina 3  

horizontalno vršno ubrzanje: 0,23g  

magnituda u epicentralnom području Medvednice: ML  6,2  

 

neoštećena sljubnica 

otkazivanje bloka ili 

sljubnice 

(prokliznuće/odvajanje) 

neoštećeni blokovi 

OO - ograničeno oštećenje 

ZO - značajno oštećenje 

BR - blizu rušenja 

R - rušenje 

kategorija tla B 

slom luka pod zidom  

rotacija velikoga broja tornjića  

rušenje 
svodova 

sjeverne 

bočne 
lađe 

rušenje 
svodova 

središnje 
lađe 

rušenje 
svodova 

južne 
bočne  
lađe 

OO 

BR 

R 

BR 

R 

OO 

BR 

OO 

OO 

OO ZO 

ZO 

OO 

OO 

BR 

BR 

BR 

R 

R 

75 m 

75 m 
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Urgent measures for structural repair (strengthening)
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Urgent measures for structural repair (strengthening)



Urgent measures (vaults)



Urgent measures



   Roofing

The "5-storey" : the tallest and largest historic wooden roof in the Republic of Croatia ...



   Roofing
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Numerical Models – reconstruction



Numerical models



University of Zagreb

Faculty of Civil Engineering

Department of Engineering Mechanics

Chair for Statics, Dynamics and Structural Stability

Zagreb Cathedral – Equivalent Frame Model 

Marija Demšić
mdemsic@grad.hr

31University of Zagreb Faculty of Civil Engineering          Zagreb Cathedral – Equivalent Frame Model 

mailto:mdemsic@grad.hr
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SAP2000 Numerical Model

• The structural analysis was carried out using the finite element method with the SAP 2000

software package, which is used for three-dimensional structural models.
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Reconstruction concept



Reopened (this Christmas)

24.12.2025.
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