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A B S T R A C T 

In this study, non-destructive tests and laboratory tests were carried out in order to 
determine the material properties in Iznik Yeşil Mosque, Iznik District, Bursa Prov-

ince. For the purpose of determining the soil characteristics of the building, the soil 

survey studies conducted in the Iznik Yeşil Mosque area were investigated. The finite 

element model was formed by making a three dimensional model study of the struc-

ture. With the finite element model, static analysis, modal analysis and behavioral 
spectrum analysis were performed under vertical loads in order to collect data for 

the damaged areas of the structure. 
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1. Introduction 

Over the centuries, historical buildings have suffered 
from earthquakes, fires, wars, negative environmental 
conditions, along with the formation of periodic indiffer-
ence. A part of these important and valuable structures 
have been lost, while another part have faced structural 
losses and some have survived to the present day. Today, 
many scientists continue their work on preservation of 
historical heritage. The preservation of Historical struc-
tures is very important in terms of development and sus-
tainability of the understanding of interdisciplinary 
studies. The role of civil engineering in Interdisciplinary 
study is to examine the element and material properties 
of historical masonry structures, to investigate retrofit-
ting techniques that can be applied to historical masonry 
structures, to create a building model and to make static 
and dynamic analysis on the model. Material analysis of 
the structure of Iznik Yeşil Mosque was carried out and 
the necessary parameters were determined in order to 
make the related calculations. Static and dynamic analy-
sis were made according to these parameters. 

     In the modeling and analysis of Historical struc-
tures, studies are done by using the finite element model. 

For this purpose, the finite element method is compared 
with the manual calculations, in order to do so a sample 
model was created and the results of calculations were 
compared. 

 

2. Analysis with Finite Element Method 

2.1. Comparison of sample models and analysis 

     The analysis of Finite element method can be per-
formed manually or by computer, and can be compared 
as shown in Fig. 1, a sample arch model was created and 
studies were made. The displacement value on the ninth 
node point was controlled in two directions by perform-
ing a loading of 1 kN at the center of the belt. The 
Sap2000 program was used for the computerized stud-
ies (Sap2000 Manual, 2005). In the manual calculation 
method, as shown in Fig. 2, operations were performed 
using the local stiffness matrix of the plane frame ele-
ment (Uray, 2018). 

     It was found that there were 0.039 m displacement 
values at the ninth node with the two methods. In man-
ual analysis studies, the selection of the stiffness matrix 
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Fig. 13. Maximum stresses in x direction  
resulting from earthquake analysis in X. 

 

Fig. 14. Displacement values of the dome in the  
Y direction as a result of earthquake analysis. 

4. Conclusions 

In this study, the structure was aimed to determine 
the behavior of the earthquake with the behavior of the 
structure under vertical loads by performing static and 
dynamic analyses with finite element method. In addi-
tion, based on the current state of the structure, the de-
formation of the structure is aimed to determine the 
analyses. Dynamic Analysis studies for 2007, regulation 
on structures to be made in Earthquake regions is used. 
In order to determine the material parameters, ultra-
sound tests and unit volume weight tests were per-
formed in laboratory, and the analysis parameters were 
determined. By creating the three-dimensional model of 
the structure, the data were analyzed by static analysis, 
modal analysis and behavioral spectrum analysis, stress 
values, displacement values and performance of the 
structure. 

When the current situation of the Structure is exam-
ined, the entrance part of the mosque was observed to 
have deformations in the column and header on the 
Western Front. As a result of the static analyses of the 
structure under vertical loads, the stress stacks were ob-
served to occur in the header of the damaged column and 
it has been determined that the model, experiments and 
analyses overlap with the current state of the mosque.  

As a result of static analysis of the structure under 
vertical loads, the maximum displacement is on the main 
dome cover and the values were around 0.25 mm, but 
when we examined structure, there were no visible de-
formation in the main dome. However, if the structure 
was repaired in the Sixties and intervention was carried 
out, the repair production is thought to be performed 
during this period. 

In the structure, two vertical loads were performed 
under static analysis, and the results of the two analyses 
were similar, compared to each other. As a result of the 
static analysis of the structure under the vertical loads, 
the values were observed in the columns made of mono 
blocks, and when the tension readings were examined, 
there was more pressure stresses throughout the struc-
ture. However, the analysis study carried out values ac-
cording to the parameters calculated in the damaged col-
umn together with the tests performed in place, the 
property was observed that the loads and displacement 
values from all the columns were increased, the last com-
munion was found in the corner walls. 

When the modal analysis and behavioral spectrum 
analyses were examined in the Structure, the first mode 
in the X direction was the prevailing mode, and in the Y 
direction, the prevailing mode was the third mode. When 
the mode shapes of the Structure are examined, the 
movement can be traced in the east-west and north-
south direction. It was found that the earthquake loads 
caused a maximum displacement of 0.60 mm in the 
structure, and the study have revealed that the displace-
ment value could be at most in the last congregation top 
cover. In the earthquake analysis carried out X (east-
west) in the direction of the pressure stress values of the 
structure, it was determined that the final congregation 
was formed in the top cover and walls and the tensile 
values were around 10 MPa. Similarly, the results of the 
earthquake analysis in the direction of the Y and the val-
ues of the last communion in the upper cover section of 
6 MPa can consist of regressive. In the case of an earth-
quake, the formation of deformations and cracks in the 
last communion section is likely to occur when the struc-
ture have been seen by modal analysis and behavioral 
spectrum analyses.  

Considering the strengthening situation of the build-
ing today, the damaged column and the stainless-steel 
lathes made in the head are considered to be sufficient 
for the current state of the structure. It is considered that 
there is no serious construction in the area around Iznik 
Yeşil Mosque and therefore the problems that may arise 
from the ground do not appear in the structure. For this 
to be sustainable, it is advisable to make the construction 
around the mosque so that it does not allow the produc-
tion to be made to disrupt the ground balance. 

     With the impact of the earthquake forces to influ-
ence the structure, it is not possible to take precautions 
for the deformations that may occur in the last congre-
gation part of the structure as a weak zone. However, it 
is important for the overall structure of the building to 
take necessary measures together with a deformation 
that may occur by monitoring the movements of the 
building. 
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