
Safety Assessment of the 
Shah Mosque in Isfahan, Iran

Gi
ac

om
o 

De
st

ro
 B

iso
l

Sa
fe

ty
 A

ss
es

sm
en

t o
f t

he
 S

ha
h 

M
os

qu
e 

in
 Is

fa
ha

n,
 Ir

an

Giacomo Destro Bisol

Master’s Thesis
ADVANCED MASTERS IN STRUCTURAL ANALYSIS
OF MONUMENTS AND HISTORICAL CONSTRUCTIONS

Po
rt

ug
al

 |
 2

01
9

Portugal | 2019

University of Minho



Safety Assessment of the 
Shah Mosque in Isfahan, Iran

Giacomo Destro Bisol

Master’s Thesis
ADVANCED MASTERS IN STRUCTURAL ANALYSIS
OF MONUMENTS AND HISTORICAL CONSTRUCTIONS

Portugal | 2019



17 / 07 / 2019 





 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 

 



 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 
  



 
 

 



 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

  



 
 

 



 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

  



 
 



 

 



 
 



 

 



 
 



 

 



 
 

 

 

 
 

• 

• 



 

 

•  

• 

• 

•  

• 

• 



 
 

 

 

 

 

 



 

 



 
 

 

 

 

 

 



 

 

 

 

 



 
 

 

• 

• 

• 

• 

• 

• 

   



 

 

 

 
 

 



 
 

 

• 

• 

• 

• 

 



 

 

 

 



 
 

  

 
 

 



 

 

 

  

 

  



 
 

 

 

 

 



 

 

• 

• 

• 

• 

 

 



 
 

 



 

 

 



 
 



 

 

    

 

 



 
 

. 

 

 

   



 

 

  



 
 

 

 

 



 

 

 

 

 

 



 
 

 

 

 

 

 

 

𝑢𝑖(𝜉, 𝜂, 𝜁) = 𝑎0 + 𝑎1𝜉 + 𝑎2𝜂 + 𝑎3𝜁 



 

 

 

 

 

 
 

 



 
 

 
 

 

 



 

 

 

 

 

 



 
 



 

 

 

  

 

 

 



 
 

 

 

 



 

 

 

 



 
 

 

 
 

∆𝑢𝑖+1 = ∆𝑢𝑖 + 𝛿𝑢𝑖+1

 

𝛿𝑢𝑖 =
𝑓𝑖

𝐾𝑖
⁄

𝐾𝑖 =
𝛿𝑓

𝛿∆𝑢
⁄

 



 

 

 

 

𝐾𝑖+1𝛿𝑢𝑖 = 𝛿𝑓𝑖 
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𝑉𝑃 = √
𝐸

𝜌
∙

1 − 𝜈

(1 + 𝜈)(1 − 2𝜈)
          

 

𝑉𝑅 =
0.87 + 1.12𝜈

1 + 𝜈
∙ √

𝐸

𝜌
∙

1

2(1 + 𝜈)
          

 

𝑉𝑃

𝑉𝑅
= √

2(1 − 𝜈)

(1 − 2𝜈)
∙

(1 + 𝜈)2

(0.87 + 1.12𝜈)2
          

 



 
 

𝑚 − 𝜎 < 𝑥 < 𝑚 + 𝜎 

 

 

 



 

 

 

    

 



 
 

      

 



 

 

 

 

 

𝑀𝐴𝐶(𝐴, 𝑋) =  
|∑ {𝜑𝐴}𝑗

𝑛
𝑗=1 {𝜑𝑋}𝑗|

(∑ {𝜑𝐴}𝑗
2𝑛

𝑗=1 )(∑ {𝜑𝑋}𝑗
2𝑛

𝑗=1 )
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𝐾 =
12𝐸𝐼

ℎ3
+

𝐺𝐴

1,2ℎ

 

 

 



 
 

 

 

 

  

 
 



 

 

 

 



 
 

 

 



 

 



 
 

 

 
 

 
 

 

𝑓𝑡 = 1,5 ∙ 𝜏0 

 



 

 

𝑑 = 2,8 − 0,1𝑓𝑐 

 
𝐺𝑐 = 𝑑 ∙ 𝑓𝑐 

 

 

 

 

  

 



 
 

 

 

                            

 

 

 
 
 



 

 

 

 

 

 

 



 
 

 

 

 

 

 



 

 

 

 

 

 

 



 
 

 

𝛼 =  
∑ 𝐹𝑉

∑ 𝐹𝐻
 

∑ ∑
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https://en.wikipedia.org/wiki/Earthquake
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