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Abstract- A large part of Turkey's urban region is located in the seismic prone zone and in terms of population, the majority of 

densely populated cities are located close to near-fault regions. It is very important to determine the behaviors of structures against 

external forces after destructive earthquakes. Structural and non-structural damages that occur during the earthquake usually arise 

from lateral displacements occurring in the structural system. This is why, in recent years, the displacement-based design has 

become more important when compared to the force based design. In this study, the Direct Displacement Based Design method 

under earthquake forces are explained. The process steps of this method on a frame-wall structure are clarified. The dynamic 

behavior of a moment resistant structures and a combined system with shear walls are compared. The finite element method used 

to analysis of reinforced concrete building models. Some model with moderate and high vibration period is adopted for dynamic 

analysis. An arrangement of the shear walls is changed in story plan of models. The dynamic analysis has shown quite different 

response among the structural systems. The difference in dynamic behavior is coming from the interaction of dynamic response 

between shear walls and moment resistant frames. Furthermore, the important role of shear walls displacements in transferring 

lateral loads is clarified with numerical examples. The positive role of RC shear walls on the combined structures under earthquake 

forces has been emphasized.  

Keywords: Displacement based design, interstory drift, shear walls, finite element method 

 

 

1. Introduction 

 

Considering the earthquake reality; the necessity of 

designing more reliable and strong constructions cannot be 

ignored. This is where the performance of displacement-

based performance comes into play. Structural investigation 

and design based on design provisions have been elaborated 

and improved during the investigation of strengthening 

structures that are primarily concerned with determining the 

earthquake resistances against earthquake hazards more 

realistically and not providing adequate safety. It is also 

important to determine which method is suitable for 

designing earthquake resistant structures. Displacement-

based design methodology ensures that damage to the 

structure can be determined in a more realistic way. This 

research is gaining value at this point. This method, which 

has been mostly studied over the last years, is enriched by 

putting new researches on each passing day [1,2]. 

The displacement ductility, strength and rigidity criteria 

required to design an earthquake resistant building are 

described. In order to investigate the relative story drifts of 

the wall - frame systems numerical examples are given and 

building analyzes are made. The calculation methods are 

shown step by step to explain how to analyze the sample 

buildings. The 6 and 12 stories have been applied to the 

structures with six different story plans, stiffness distribution 
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pattern is created and the numerical calculation of the base 

shear forces is shown. The wall-frame systems are totally 

superimposed over shear-wall or completely frame systems. 

Story displacements and relative interstory drifts analyzed by 

using the finite element analysis IDESTATIC program [3] 

and mode superposition method are found. Reinforced 

concrete walls also compensate story displacements due to 

the rigid structure. This reduces the total displacements 

throughout the building height. According to analysis result 

the relative interstory drifts and story displacements that 

showed the positive effect of the compared shear- walls on 

the system and checked that they did not exceed the targeted 

rates. 

Recent developments in an earthquake and structural 

engineering have brought a different approach and energy to 

these views, which are known as common engineer 

approaches. Since 1995, as a result of earthquake and 

structural engineering, it is determined that the concrete 

column shortening story and building lateral displacements 

from the principle of "Strengthening (or Force Based) 

Design" based on the values of bending moment, normal 

force, shear force, and seismic performance values, (or 

displacement, change of shape, displacement) of buildings 

based on their values, based on the values of the unit 

elongation and the shortening of the equipments and the 

seismic performances of the buildings can be mathematically 

determined. Structures generally do not provide clear 

information on the Force-Based Design approach. Although 

these codes give some information on the damage status of 

the building elements, they give only very limited 

information on the damage status of non-structural elements 

and systems. Displacement Based Seismic Design, a new 

concept in seismic design of constructions, is a reliable 

approach that can provide more detailed information about 

the performance levels of both structural and nonstructural 

elements. 

Since they are the main elements providing lateral 

stiffness, reinforced concrete shear walls and their behavior 

are of vital importance in ensuring structural safety under 

lateral altering. The structural safety of reinforced concrete 

buildings under lateral effects is ensured by reinforced 

concrete shear walls. The system, which is designed with 

frame and shear wall carriage together and called shear wall-

frame system, is designed in order to meet the considerations 

of covering a significant part of the lateral forces coming into 

the structure through the shear walls. 

In this study, a linear displacement-based design 

procedure is described for shear wall-framed structures. In 

its most general form, shear walls are elements carrying 

lateral loadings. The direct displacement-based design 

method describes the design of shear wall-frame type 

structures based on displacement and the effect of shear 

walls on displacement. In direct displacement-based design 

method based on shear wall-framed systems. Instead of a 

multi-degree-of-freedom structure, a single-degree-of-

freedom analysis method that performs the solution together 

with the structure is used. The aim of this method is to show 

the displacement profile damping components for the shear 

wall-frame type structure as a single degree of freedom 

system and make the system design as applicable as possible 

by reducing the base. 

In this study, it is aimed to evaluate how the effect of 

shear walls in reinforced concrete buildings or the 

contribution of lateral forces is clarified on the basis of the 

Direct Displacement-Based Design method. For this reason, 

five different reinforced concrete moment resistant systems 

have been analyzed. The building consisting of 6 different 

types of reinforced concrete shear wall-frame system with 6 

and 12 stories is analyzed. IDESTATIC platform is used in 

evaluating earthquake performances of structural models. As 

a result of the analysis made by the Mode Contribution 

Method, the displacement values and the effects of the shear 

walls on the design of the structure are observed. The 

displacement values are calculated and compared for the 

earthquake ground motion effect with a probability of 

exceeding 10% in 50 years. In the calculated target 

displacement value, the plastic rotations of the column, 

beam, shear walls are firstly calculated, then the relative 

interstory drifts between two consecutive stories are 

calculated. The relative interstory drift results are compared 

with the limit values given in the current earthquake 

regulations. 

The concepts and criteria of displacement-based design 

are described in detail in specifications such as ATC 40 [4], 

FEMA 273 [5], FEMA 356 [6], FEMA 440 [7], ASCE / SEI 

41 [8], CEN (EC8) [9], TEC [10] and TBDY [11]. These 

regulations, which have a lot of similar features and benefit 

from each other, briefly describe the static calculation bases 

and criteria that take into account the plastic movements 

under earthquake forces of buildings and explain the related 

performance levels to be used for determining the possible 

damage rates of the structural members following the 

dynamic analysis and their evaluation methods. 

Nowadays there are many researches on displacement-

based design are available in the literature: Shibata and 

Sözen [12] presented the substitute structure method for ESD 

systems. Replacement Method for Reinforced Concrete 

Structures was a method used to determine the design 

spectrum and design forces of earthquake motion. This 

method has been used by Priestley [13] and Priestley [14] to 

create the "Direct Design by Displacement" method that is 

using in practice. The capacity spectrum method given in 

ATC-40 [4] modified by Hong and Cho [15]. 

Priestley et al [16] described the basic principles and 

main outcomes of the displacement-based design. How to 

convert complexity systems multiple degrees of freedom into 
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an equivalent single degree of freedom system. A method 

describing the modal motion of symmetric and asymmetric 

buildings was presented. 6, 12 storey reinforced concrete 

structures were applied on the method in the building type 

results were investigated. This method was called the Direct 

Displacement Design (DDED) [17]. 

Kowalsky et al. [18] proposed displacement based 

design method when designing reinforced concrete 

structures and bridge piers. Single degree of freedom 

structures and bridge columns are examined and compared 

based on displacement. They take pier strength and stiffness 

as the basis, and they regard the strength and stiffness in the 

method as a result of the method, not variable. The DDBD 

procedure reinforced concrete frame and steel supports was 

investigated. Three identical structures were made with 

different heights. To verify the procedure of such structures, 

a nonlinear time history analysis was applied. The results 

obtained from the nonlinear time history analysis shown that 

the DDBD procedure was very effective for the seismic 

design of such structures [19, 20]. Another application of the 

Direct Displacement-Based Design (DDTT) approach as one 

of the PEST procedures, has been demonstrated by 

Karimzade and Aktas [21]. Relative story drift ratios were 

used to describe performance levels at given earthquake 

levels. Capacity design principles were also followed to 

ensure ductile behaviors of plastic hinges on the exterior 

beams from the columns. Analysis has been carried out to 

check that the relative interstory displacements do not 

exceed the targeted rates. 

Abhyuday [22] studied on the importance of structural 

displacement during the design of structural and non-

structural elements, also presented a fundamental description 

of the Direct Displacement Based Design (DDBD) 

procedure (as proposed by Priestley [16]) together with its 

advantages and limitations over the conventional Force 

Based Design (FBD) method. The various performance 

levels were investigated and accordingly a methodological 

statement of the DDBD method was dedicated for computing 

the amount of base shear. Unlike FBD, in DDBD the limit 

states were not controlled, rather those were applied as an 

input data. Accordingly, it was indicated that the DDBD was 

simple and more economical than the conventional FBD 

method. It is believed that in the coming years the DDBD 

method will be adopted in whole and that it will be used as a 

solemn alternative method by its simplicity and advantages.  

Lopes et al [23] used a way pushover analysis, so-called 

N2 method, for the seismic vulnerability evaluation of 

various building typologies. The opinion of reversing the N2 

method in a direct displacement- based design was not new 

and currently adopted in the Annex B of Eurocode 8. the 

procedure proposed in this paper offers an easy alternative 

form to calculate the ratio of the seismic action regarding to 

any performance level and to specify the target displacement 

without the need for an iterative process. The procedure 

proposed will provide the opportunity to evaluate graphically 

of how a structure will behave when exposed to strong 

ground motion. 

Yan and Gong [24] conducted an adaptive pushover 

analyses for sixty-six RC frame buildings with 

characteristics in order to calculate the distribution of lateral 

displacement, and in turn an altering law of plastic hinge 

distribution and deformation mechanism. As result, 

displacement profile expression in design considering 

multiple performance objectives was proposed. A practical 

displacement-based framework for seismic design of 

flexible-base structures subjected to near-fault pulse-like 

ground motions was presented by Lu et al [25].  An 

equivalent fixed-base single degree- of-freedom oscillator is 

adopted to capture the salient features of an actual soil-

structure interaction (SSI) system in order to facilitate the 

design process. Two step-by-step direct-displacement based 

design (DDBD) procedures based on compatible inelastic 

spectra and equivalent linearisation were introduced. The 

results of this study suggest that the procedure based on 

inelastic design spectra, in general, provides a better design 

solution than using an elastic linearisation method, 

especially when structures were designed with a higher 

ductility demand. 

In this study, the principles of design for displacement 

are explained and the stages of direct displacement-based 

design of shear wall-framed structures are explained steply. 

The basic concepts including performance-based calculation 

methods in current provision are investigated. Following 

evaluation of in the behavior displacement ductility, the 

effect of shear walls on reinforced concrete structures in the 

design for displacement is defined as the elements which 

increase the lateral stiffness and numerical examples are 

given on five buildings with 6 and 12 story shear wall-frame 

system. Shear wall-frame type structures are given by direct 

displacement-based design method; it is aimed to show the 

effects of lateral walls on shear walls. Idestatic V.8 analysis 

platform has been analyzed on building models. As a result 

of the analyzes; the examples are based on some assumptions 

and the solution has shown that the existing shear wall-

framed structures reduce the displacement results and the 

relative story drift of shear wall use. 

 

2. Modeling and Method of Analysis 

 

Displacement-based design, as the basic idea; the form 

of the seismic design which is the basis of the method 

considered in the calculations of the displacements 

(deformations) in the structures. In direct displacement-

based design method based on shear wall-framed systems; 

instead of a multi-degree-of-freedom system, a single-

degree-of-freedom system analysis method that performs the 
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solution with the structure is used. The aim of this method is 

to develop the displacement profile damping components for 

the shear wall-frame type system show as a single degree of 

freedom system and to make the system design as applicable 

as possible by reducing the errors. 

The prominence of the representation of an equivalent 

single degree of freedom; the inelastic properties of a multi-

degree-of-freedom structure under the earthquake forces can 

be incorporated into a simple model design. The effective 

displacement of the structure, the equivalent viscous 

damping function, the effective period and the design 

behavior spectrum are obtained using an equivalent TSD 

system. The displacement behavior spectrum can be 

calculated using different stiffnesses and masses in the TSD 

system. Therefore, the equivalent system approach should be 

used together with the displacement behavior spectrum. In a 

subsequent step, the effective stiffness can be calculated 

using the effective period. When the calculation resultant 

effective stiffness is known, the base shear force can be 

calculated. As a result, the multi-degree of freedom structure 

can be designed by distributing base shear forces over the 

building height.  

Shear wall-frame type buildings are structures that use 

both framed and shear walls to resist earthquake motions. A 

special design methodology can be used for a structure of 

this type is required. Generally, shear wall-frame type 

structures are known as combination of two-system. Because 

the behavior of such a designed carrier system is quite 

different from the systems consisting of only frames or only 

shear walls. While the differences in the calculations, usually 

in the designs, are attributed to the interaction of the frame 

systems, the shear walls did not take up enough space in 

practice. The combination of shear walls and moment 

resistant frames combined with the building system is a very 

efficient and useful way to resist earthquake forces. The 

shear walls and frames used together to provide significant 

advantages over systems that consist entirely of shear walls 

or frames. Particularly shear walls are very convenient 

elements for controlling relative inter story drifts. 

Shear walls limit the deformation of upper stories of 

buildings are limited. Reduces the total number of 

placements that the structures are experiencing. From an 

aesthetic and functional point of view, the frames provide a 

wide range of space for not restricting their use. They are, 

however, useful elements for protecting against fire and 

forming stairs in shear walls [26]. 

For shear wall-frame systems, shear wall rigidity should 

be reduced in the lower sections of the shear wall due to the 

equivalent system method. Base moments which are formed 

in the ground story columns are calculated according to the 

base shear force value of the column and the shear walls. 

After the shear wall moments are calculated from the shear 

wall-column stiffness ratio, such that all the data required for 

the static analysis is calculated.
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Assignment of strength ratios of shear walls and frames

Determination of the torsional 

heights of the shear walls

Calculation of the displacements 

of the shear walls

Forming displacement  heightwise pattern

Determination of effective height, and calculate the mass and 

displacement

Calculation of ductility demand of the frame and shearwall and 

calculation of excessive ductility is being requested
YES

NO

Slip limit 

reduction

Determination of equivalent viscous damping values for Frames and 

Shear walls 

Calculate damping values by using overturning moments in the 

frames and shear walls.

Choosing 

an effective 

period

Calculate displacement spectra using period obtained from design 

displacement values,  period control, Te= Tselected e

Calculation of effective stiffness and base shear; Ke and V=KeΔd

YES

Calculate strength of the 

columns and beams, 

subsidence of ground

Distribution of the floor shear force in 

proportion to the floor displacements, 

calculation the shear wall shear forces

the system for high mode values designed by calculating the shear 

forces for shearwalls and frames

NO

 
Fig. 1. Flow chart of the proposed design process for Shear wall – moment resisting frame system [17, 27]. 

 

The contribution to tolerated forces the continuous columns 

about weak beams is very limited. The capacity requirements 

must be met by the columns on the other axes. 

 

The contribution to the strength of the structure of the 

columns on the (weak) axis with the beam discontinuity is 

very small. The stiffening and stiffness requirements must be 

fulfilled by the columns on the other axes 

 

3. Analysis of R/C frame-coupled wall structural 

models 

 

In this section, reinforced concrete buildings built with 

a shear wall-frame system with the same story plans of 6 and 

12 stories and with/without shear walled buildings with 6 

stories with different story plans are subjected to static 

analysis, relative interstory displacements are calculated and 

distributed profiles of displacements over the height are 

created. Analyzes are made using the IDESTATIC 8 

structural analysis program. The shear walls placed opposite 

each other at the mid-axis of the structures are connected to 

each other by beams. In addition, the effect of the shear walls 

placed at corner points on different story plans has been 

examined separately. The interaction between the moment 

resistant frame and the shear-wall of the importance of 
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structures connected together by the beams is important. The 

level of life Safety is considered as the story displacement 

limit. 

 

3.1 Structural Properties of Structural model  

 

The structural properties of building models are defined 

here; the story dimensions are 30 x 18 m, the story heights 

are similar and equal to 3 m in all stories. The moderate and 

high rise building models (6 and 12 stories) are used. The 

shear walls with the different arrangement are considered as 

well. Therefore, five different models are adopted to evaluate 

displacement demands. Since the buildings are thought to be 

residential buildings, the building importance coefficient is 

used as I = 1. It is built in Istanbul in the 1st seismic zone. 

Local ground class Z4 type and C group soil are adopted 

according to TEC  2007 provisions. According to Z4, the 

spectrum characteristic periods are TA = 0.20 and TB = 0.90. 

The concrete grade is C25 and the S420 steel grade used for 

longitudinal reinforcements. The cross-section area of the 

columns with 45 x 65 cm. All the beams in the building are 

the same size with 25 cm / 50 cm, the 15 cm slab height even 

though the openings are large.

 

(a) (b)

(c)  
 

Fig. 2. Plan view of structures with and without 

shear wall 
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6 story Building 12 story Building

(a.2)

(a.1)

(a.3) (b.2)

(b.1)

 
Fig. 3. Schematic 3D view of 6 and 12 story RC buildings 
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(a) (b)

(c)  

 

Table 1. The values of base shear force, displacements and relative interstory drifts for 6 and 12 story buildings with a different 

story plan 

 6 Story building 12 Story building  

Length of shear wall (cm) 600 600 

Shear wall thikness (cm) 25 25 

Beam dimensions (cm) 25*50 25*50 

Column dimensions (cm) 45*65 45*65 

Story height   (m) 300 300 

Total weight of building (kN) 2702 5552,39 

Total mass of building (ton) 275,4 561,20 

Total building height (m) 18 36 

Slab thickness (cm) 15 15 

 

 

4. Dynamic Analysis results 

 

The dynamic responses of 6 and 12 storey building 

models with shear wall - frame system and 6 storey moment 

resistant frame system listed in Table 1. For shear wall 

systems; the analysis results for the cases where the shear 

walls are placed in the central axis of the building and placed 

at corner points of the building are given in detail. 

It can be said that the shear walls placed symmetrically 

on the exact middle point of the building with movement 

from the table, limit the displacements and drifts more than 

the corner points. When the number of stories changes from 

6 to 12, displacements and displacements in buildings are 

Fig. 4. Deformation of 6-story structural system with 

and without shear Wall 
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changing in such a way that the displacements are increasing 

at a level that can be tried 1 to 6 times. Relative inter story is 

increasing in displacement, but the ratio remains as 1 to 3 

times. When the shear walls are removed from the center, it 

is seen that the displacement and interstory drifts are very 

high when looking at the 6 story building. This shows us how 

much the shear walls balance the relative story drifts in the 

combined systems. 

Shear wall curvature demands are high and story drifts 

must be reduced to ensure that the design material stress 

limits range in 12-story buildings. 

      Shear wall - Final design forces for framed structures 

may depend only on the mass and story stiffness of the base 

shear force; demonstrates that design can be simplified to a 

significant amount without changing its mood. For the 

structure being analyzed, the longitudinal reinforcement 

ratios are used to improve strength capacity. 

 

Under the lateral seismic forces, the most important 

indicator of building rigidity is the rate of relative 

displacement in which an individual element has its own 

rigidity and interstory drifts. In the Earthquake Regulations, 

relative to the features described as relatively displaceable 

during the earthquake. For one of the two earthquake 

directions perpendicular to each other, the torsional 

irregularity coefficient, which is the ratio of the highest 

relative story drift on any story to the mean relative drift on 

that story in the same direction, is greater than 1.2, is called 

Torsional Irregularity. Care should be taken to prevent 

torsional irregularities, such as shear walls, etc., where rigid 

support system components are installed to increase torsional 

stiffness of the load carrying system [28]. 

As a result of the analysis made in the sample building, 

the data belonging to the structure are obtained; The details 

of the shear walls and columns of the 6 and 12 storey 

buildings are shown in Figure 1 and Table 1. Section 

dimensions and reinforcement detail are listed in Table 1. 

Relative interstory drifts and story displacements are 

calculated for models with similar story plan, same story 

height but for twelve-story structure model. As a result of the 

analysis with Mode Combination Method, it has been 

observed that the displacement approach based on the 

displacement based design approach is very successful at the 

limit point. Interstory drifts are directly related to 

deformations, so they show a similar tendency. 

Since the shear walls are restrictive elements for lateral 

displacements, the displacement values of the buildings are 

compared while investigating the behavior patterns of the 

different systematic buildings. The addition of shear walls to 

the system greatly reduces drift. 

When the mentioned structure is evaluated in terms of 

relative story displacements for both systems, it is seen that 

story drifts in the shear wall system are balanced to a 

considerable rate. Story drifts that occur especially on the 

ground story are reduced. We can say that the shear walls are 

the elements that reduce the displacement of the relative 

interstory drift by their rigidity. 

As a result of our analyzes on five different buildings 

with different story plans; how the use of shear walls, the 

location of the shear walls, and the relative story drift rates 

of the stories are affected. As can be seen in Figure 2, 

symmetrical systems in which the shear walls are located 

mutually in the middle axes according to their apparent shear 

force values are the most reliable systems in terms of 

tolerating relative story displacements. Similar results are 

obtained for 6 and 12 storey buildings, and the displacement 

values are more limited than the other systems. In the 

moment resistant frame system, the relative story 

displacement is similar for both the 6-storey and 12-storey 

buildings, although it achieved the base shear force. This 

clearly shows that the shear walls are very effective elements 

in limiting the relative interstory drifts. 
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Fig. 5. Dimension and reinforcement detail of shear-wall and column used in 6-storey building model 

  

Table 2. The values of base shear force, displacements and relative interstory drifts for models with different story plan and a 

different number of stories. 

 
6 Story shear wall 

at middle 

6 Story shear wall at 

corner sides 

6 Story without 

shear walls 

12 Story shear walls 

at corner sides 

12 Story shear 

walls at middle 

Total weight of structure 

(ton) 

 

2759,35 

 

2795,74 

 

 

2617,23 

 

5552,39 

 

5498,68 

Base shear force at X 

direction (kN) 

 

424,51 

 

430 

 

402,65 

 

772,60 

 

766,12 

Displacement (mm) 9,17 11,10 26,20 61,70 57,64 

Maximum interstory 

drift (mm) 

 

12,20 

 

14,87 

 

43,07 

 

42,21 

 

38,37 

 

 
Fig. 6. Shear Stress and interstory drifts values on the basis of the load carrying System 
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5. Conclusions 

 

The displacement-based design method used to develop 

the displacement profile damping components for the shear 

wall-frame system represent as a single degree of freedom 

system and to make the system design as applicable as 

possible by redacting the drawbacks. The analyses results 

showed that; the displacement-based seismic design method 

provides perfect control of displacement and a reliable 

approach to interstory drifts in shear wall-framed structures. 

This design method is applied to 6 and 12 storey building 

with shear wall - frame system. The Finite element 

IDESTATIC 8 analysis platform is adopted for structural 

response analysis. Displacements and relative story drifts are 

handled separately for shear wall and moment resistant 

frame cases in the examples and where the shear walls are 

placed at different positions. The variation in story plans and 

layout pattern of shear walls are adopted to change the 

distribution of story rigidity and story strength of building 

along the building height. Interstory drifts rates are used to 

represent performance levels under the ground motions. 

Peak displacements, base shear forces are investigated as 

well. The structure is increased in effective periods as the 

building height increases due to the number of stories. 

In this thesis study, six and twelve storey reinforced 

concrete buildings are used in determining the seismic 

performances of the system. Different buildings are analyzed 

as shear wall-frame system by placing shear walls in X and 

Y directions. As a result of the analysis, the performance 

levels are determined. Table 2 gives about relative story 

displacements and twisting of structures. Shear walls used in 

shear wall-frame system are used in X and Y direction. These 

shear walls contribute to the lateral load carrying capacity of 

the system. In addition, the contribution to the balancing of 

relative story displacements is large. As a result of the 

analysis, it can be said that the shear walls placed 

symmetrically at the exact outer mid-point of the building 

are more restrictive than displacements and displacements 

compared to those placed at the corner sides. In this case, the 

stiffness due to shear wall lengths should also be considered. 

When the number of stories changes from 6 to 12, 

displacements and interstory drifts in buildings with the 

same number of stories is changing in such a way that the 

displacements are increasing at a level that can be tried 1 to 

6 times. Relative stories are increasing in displacement, but 

the ratio remains as 1 to 3 times. When the shear walls are 

removed from the center part, it is seen that the displacement 

and the displacements are very high when looking at the 6 

storey building. This shows us how much the shear walls 

reduce relative story drifts in the combined systems.  

In the determination of building performance gain from 

nonlinear static analysis methods, the performance levels of 

the structure are interpreted taking into consideration the 

section turn, torsion and relative interstory drift values in the 

system to be used in the element to be used. For the shear 

wall-frame type system, considering the rotations occurring 

in the plastic joints; the performance level of the structure 

remains in life safety level while the level of performance is 

in the level of performance of safety but closer to the level 

of immediate use in view of the relative story drifts that occur 

in the structure. As a result, it is observed that the structure 

of the section rotations formed for the analyzed structures is 

more effective in determining the performance than the 

relative story displacement. Plasticizing in columns usually 

occurs at the lower tips of the columns on the ground where 

the largest earthquake moments occur, but not for beams. 

Plastic joints spread in the structure, they can be seen at 

different points. Shear wall- in a frame with a frame system, 

tendons tend to plasticize mostly in beams that transmit 

moments to the shear walls. 

Relative story displacement rates are also found to be 

smaller in shear wall-frame type buildings as they are 

lowered to the lower stories only by frame type structure. It 

is an inevitable requirement to use reinforced concrete shear 

walls to design buildings resistant to seismic forces. When 

shear walls limit lateral displacements, they significantly 

reduce relative story displacements. For future works, design 

for shear wall-frame systems can be designed to be in the 

inner-middle part of shear wall structure system. 
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