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			Abstract

			The presence of openings in the concrete shear wall system reduce the power of the system in loading, so in this study first using a valid experimental specimen validity of results from an ANSYS software has been done. after ensuring the modeling and obtained results concrete frame with concrete shear wall system return function have been investigated using modeling the structures with different percentage of opening to whole of wall in ANSYS software and doing the non-linear static analysis (hysteresis) according to ATC 24 results from hysteresis analysis of models show the system power reduction and they’re complicity of the system collapse in energy dissipation in cycling loading.
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			Introduction

			Millions of years have taken place in the world and will happen in the future as it has been in the past. This natural phenomenon becomes a major human calamity that occurs in a dense city with dense texture. The effects of this accident in the major earthquake in Iran, such as the 2003 bam earthquake and 2017 Kermanshah province, are not hidden. In spite of the knowledge of many factors occurring in this phenomenon, it is impossible to prevent this phenomenon from occurring with current human knowledge, but it is possible to reduce the effect of earthquake powerful vibration in the form of loss of damages, damages, and especially loss of life. Earthquake engineering has effects on the effects of earthquake on humans and its environment as well as the methods to reduce these effects. The study of the earthquake and its effects due to written documents belonging to the Japanese earthquake and the east Mediterranean region dates back to about 1,600 years ago. The history of earthquake studies in the active region of America is only about 200 to 350 years ago. But humans have been aware of this phenomenon for millions of years, but his experience and knowledge of earthquake science is much less than life expectancy. Earthquake engineering was born at the beginning of the 20th century and reached its full perfection at the end of it [1]. Since 1908 in Italy, the terms of seismic loading were initiated and implemented in many countries around the world. However, it has been 40 years before the seismic design relies on dynamic analysis 

of the structure. During the 1960 s, by the late 70 s, efforts have been spent mainly on reconciling the previous criteria and new findings and introducing the results of these reconciliation efforts. Besides knowing the nature of the earthquake and how to force power into buildings, what the earthquake force is capable of, the building itself and the system that has the necessary resistance to vibrations has been considered by the structural engineers. The development and development of a variety of mud structures from clay buildings to skyscrapers from brick and wood use to design vibration frames using concrete and steel and composite materials (composite) are all evidence of this issue. But what is important is the shaking design and the equations of equations present in the evolution path to design based on seismic performance of the structure. Something that has experienced a new field of seismic design and the necessity of research and searching in this field before the engineers of the structure [2]. The construction of shear walls in high and medium buildings and even in short buildings causes the building resistance to increase significantly and will also be the best way to control the lateral bracing of the buildings [3]. In most cases, shear walls are able to withstand the greatest contribution of the base cutting force, which significantly increases the stiffness of the building and significantly reduces the damage to non-slip elements, and also the shear walls can withstand the gravity loads of the building, even after accepting excess cracks. The columns lack such a property, and in general such factors make the shear walls more reliable than the frames. For resistance to lateral loads due to wind and earthquake, various systems have been proposed and are being used, such as frames, curtain systems, wall brackets (including concrete, steel and composite) and active and passive control systems, using dampers. Hardness and strength, ductility and finally the proper behavior of the system during the earthquake is one of the most important parameters for choosing a system of instruments. Today, one of the parameters that is considered in the modern attitude of researchers to the behavior of structures is the concept of energy in structures. Hysterical energy, which is lost after the event and is lost in the hysteresis rings, has a major effect on structural damage of the system and is the most important component of the energy equation for the structures. Therefore, controlling this amount of energy can lead to controlling the behavior of the structure and its degree of damage. According to the above description, the investigation of the seismic performance of the concrete expanded concrete system is of great importance in this study. The main objective of this paper is to investigate the seismic performance and the effect of the ratio of the area of the open area to the area of the wall on the performance of the concrete concrete frame system with concrete shear walls.

			Background Research

			In 2011, Mohammad Reza et al. (2011) investigated the influence of the pop - up site effect on the performance of reinforced concrete shear walls. Nowadays, housing has become one of the main concerns of the people and the state because of the increasing population of the country. Because of the lack of land, land value and construction of multi - storey buildings, the use of such structures has become very common in the world. In these structures, which are mainly used in the frame structural systems, one way to deal with the side forces due to wind or earthquake is the use of reinforced concrete shear walls. In addition to the appropriate behavior against the side forces, the reinforced concrete wall will cause economic growth. Researchers have studied many pop - up effects in the shear wall and describe the performance of the shear wall with the pop up [4]. Also, Amjad Mahdavi Pour et al. [5] studied the effect of the ratio and position of the opening on the concrete shear wall on the relative displacement of concrete structures in 2016. Most of the time, the shear wall is required to provide shivering responses to structures, but we encounter limited constraints when using a shear wall. Architectural or even mechanical constraints require computing engineers to determine the width of the wall. Especially in concrete structures with a central core, around the elevator room, in order to install the elevator door, we have to open the doorway in one of the walls, which affects the behavior of the shear wall will be effective. The ratio of the dimensions of the opening and also the percentage of the reinforcement used in the shear wall are the most important factors affecting the nonlinear behavior of the concrete shear wall. The percentage of openings in the shear wall is very important because a shear wall with different percentages of perforations differs from the side force in a different way. In order to investigate the effect of openings on the amount of seismic responses of concrete structures, shear structures are modeled in different situations in the 2000 SE 2000 software. The change in the level of openings, the instruments was subjected to static and nonlinear dynamic analysis and their results were examined. The results show that the presence of openings in the shear wall reduces the amount of base cutting, energy absorption and increases the amount of floor drain and reduces the structural capacity. The principles of designing a concrete shear wall using a bobbond model were also reviewed in 2015 by Reza Morshed and colleagues [1]. The presence of the opening, in particular, in the load transfer pathway, creates disturbances and greatly affects the wall’s behavior. Therefore, it is necessary to have the effect of opening the design in accordance with the layout of the model, which has entered the ACI-318 American Concrete Regulation since 2002 and, due to its similarity with the truss model, is also referred to as the truss model, distributive regions Disturbance of stress in concrete structures can be equated and analyzed with a truss [6]. Concrete structures: Various materials such as steel, wood, concrete and concrete may be considered as options for the construction of a building, and these options exist for many common structures, although in the construction of skeleton of high structures, it may be limited to steel and concrete Come back Yet today it is concretely an option. It is trusted to build many small and large structures, so that it can be considered as the most important building material in the world with a worldwide application. Concrete shear walls system: One of the most reliable methods for dealing with lateral forces is the use of reinforced concrete shear walls. Shear walls can be contracted according to architectural considerations in different parts of the plan of a building, but care should be taken to ensure that the plan is as symmetrical as possible.

			Types of shear walls of reinforced concrete reinforced concrete 

			a)	Rectangular shear wall with uniform sharing across the section. 

			b)	Rectangular shear wall with concentrated reinforcement on the two ends of the wall. 

			c)	Shear wall of shape or I.

			In the shear walls the pop - up if the wall at its lowest point has one or more pop - up sides, each of the wall components at either side of the open wall or the wall of the wall that is located between the upper and lower Popup is called the copleh arrow. For the creation of single structural functions for the two adjacent structural walls, or for the components of the pop - up on the walls including large, high deformability is used as connected beams. In this case the walls attached to each other are referred to as closed walls. However, the connected beam width is at least 200mm

			Types of failure in shear walls 

			
					Defeat due to the failure of the shear walls: In the destruction of the shear walls during past earthquakes, it has been shown that the four types of weaknesses are often the cause of such degradation. They must be identified in the design, and take the necessary measures to prevent it. These damages include: 

			

			
					Rotational degradation of the base of the foundation 

					Shear destruction 

					Slip destruction

					Bending degradation 

			

			
					Defeat caused by the failure of the coulomb beam: In fact, the most important weakness in the shear walls is the poplar, the coulomb beams. These beams have a long, short and deep length and, if their thickness is low, they turn into deep beams that do not have a good effect. Coil beams are usually weaker than the walls, and due to lateral movement, bending of the walls is applied to the rotation of the walls at the wall of the beams. The same rotation produces a significant anchor and eventually flows through the beams. Seismic Reinforcement of Building Using Shear Wall: One of the methods of reinforcing concrete structures is the addition of a shear wall. As a result, adding only two or four shear walls reduces the vulnerability of all beams and columns. For this purpose, in alignment of the ceilings, appropriate fittings should be established by planting the bullet between the shear wall and the slab. Also, using bolt planting in a beam and a column and covering these elements in the concrete of the shear wall, it is possible to establish a good coherence between the wall and the existing structure.Materials and Ways
Nonlinear static analysis: In this method, although forces are applied statically, it is expected that in many buildings (especially buildings with uniform distribution mass distribution in plan and height) nonlinear static analysis method, an appropriate estimation of the maximum response Identify the dynamic structures of the structure. After the system is modeled using the software and after the introduction of concrete specifications, the sections are assigned to the members. At the end of this step, a linear model is obtained from the system. Target displacement calculation: Target change (performance point) is the amount of displacement that is expected to be determined by the center of the earthquake’s roof crust with a specified level of risk and a level of performance. In this study, coefficients have been used to calculate target displacement. In this method, the structural capacity curve (structural element control point displacement curve) needs to be first obtained from nonlinear static analysis results. Therefore, the calculation of target shift in this method is of a repetitive nature associated with trial and error. The impact of the substructure, the effects of the twist and the half-arc in the amount of displacement of the target. In this study, the effects of twisting and breaking of the pivot are not considered and the diaphragm is considered rigid. Based on the Seismic Upgrading Instructions for existing buildings (Journal 360) and FEMA-356, the displacement of the target target is calculated from (1-3).
                              [image: ]	    (1-3)
               
                                     [image: ]                                         (2-3)
In (3-2), [image: ]is the principal construction time, assuming linear behavior, which is calculated using (3-3). [image: ]are the effective side effects of the building and [image: ]are the hardness of the elastic structure of the structure. [image: ] and [image: ]are calculated from the bilinear diagram of the structural capacity curve. In Figure 2, a sample of how to determine these two parameters is shown.
                                           [image: ]                                        (3-3)
In order to obtain the effective main [image: ]e period, the structural capacity curve must be modeled bilinearly. In accordance with FEMA-356, this bilinear curve must be designed to:
The surface below the structural capacity curve and the surface under its bilinear curve are equal. The coordinates of the point of intersection of the tangent line drawn in the elastic region with the initial gradient of the effective elastic hardness ([image: ]) and the capacity curve on the vertical coordinate axis (force) is equal to the value of the feed shear force of 0.6.
Initially, due to the lack of results, it is impossible to calculate [image: ] and [image: ]. Therefore, in the first stage, [image: ] is considered to be [image: ] and the validity of this hypothesis is controlled after nonlinear static analysis and, if necessary, corrected. In the above relation, [image: ] represents the maximum elastic displacement of the system is a degree of freedom, which, by multiplying it in the coefficient [image: ], transforms the elastic position of the system into several degrees of freedom. In this regard, [image: ] and [image: ] are the equivalent spectral acceleration and effective period of the system, respectively, of a degree of freedom. Correction factor [image: ] for the relationship between the spatial displacements of the system. A degree of freedom to change the roofing of the system is a degree of freedom to change the roof position of a multi-degree freedom system, which is one of two values:


			

			
					Coefficient of participation of the first mode.

					Table values (3-1)If using Table 1, it is important to pay attention to the following points: Linear intrusion should be used to calculate the mean values. In the case of shear structures, buildings of all classes have a relative displacement smaller than the lower one.
In (3-1), [image: ] , the correction coefficient is used to convert linear displacement to nonlinear displacement. These coefficients are calculated from equation (3-4).
Table 1: Approximate values of [image: ] .
	Number of Building Floors
	Shear Buildings
	Other buildings

		Distribution of triangular load
	Uniform load distribution
	Any kind of load distribution

	1
	1
	1
	1

	2
	½
	Jan-15
	01-Feb

	3
	½
	½
	01-Mar

	4
	01-Mar
	½
	¼

	10 and more
	01-Mar
	½
	01-May


              
                             [image: ]                       (4-3)
Relationship (3-4) shows that for high-rise buildings whose natural period is high, the maximum linear displacement and maximum nonlinear displacement are equal, but in smaller buildings with a shorter natural period, maximum linear displacement and non-linear equations and should be calculated. In (3.4), R is the reduction coefficient of the resistance ([image: ]) calculated from (3-5):
                                             [image: ] 							                                          (5-3)
In this regard [image: ] is the spatial acceleration for effective time, W is the structural weight, [image: ]is the yield depletion obtained from the bilinear model of the displacement force curve obtained from the nonlinear static analysis ([image: ]ratio of the yield limit to the effective weight of the structure In the first mode). [image: ]is the effective mass coefficient of the first mode, and its values can be calculated from Table 2 or from the dynamic analysis. If the main period of the structure is greater than 1 second, the coefficient [image: ] is considered to be one [7].
Table 2: The values of the coefficient  [image: ].
	Other Structural Systems
	Shear-Slab Structure
	Braced Frames
	Framing Frame
	Number of Floors

	1
	1
	1
	1
	One or two

	1
	0/8
	0/9
	0/9
	Three and more


Since, in the event of intense earthquakes, most structural elements enter the nonlinear region, the members in this limitation decrease the hardness and decrease the resistance, according to (15-2), [image: ], the correction coefficient to consider the shape The hysteresis curve decreases the stiffness and decreases the strength of the structural members over the maximum displacement. These coefficients are according to the level of building performance, frame type and period of the structure equal to the values of Table 3. In this table, the Type-1 frame consists of structural systems in which more than 30% of the lateral load is tolerated by the members who have reduced hardness and resistance during the earthquake.
Table 3: AThe values of the coefficient  [image: ].
	[image: ]
	[image: ]
	Level of Desired Performance

	The second frame
	Frame Type One
	The second frame
	Frame Type One

	1
	1
	1
	1
	Endless usability

	1
	01-Jan
	1
	01-Mar
	Side Safety

	1
	½
	1
	01-May
	The threshold of fury


In the event of severe earthquakes, most members of the structure enter the nonlinear region and, due to the effect of P-Δ, suffer from large deformities. Therefore, the correction factor [image: ]is to take into account the increased variation of the dynamics caused by the dynamic effects of P-Δ. The coefficient [image: ] depends on the gradient of the bilinear diagram in the non-elastic region. In the case of a slope of this positive line, the coefficient [image: ] is equal to 1, and for the structures in which the non-elastic section of the gradient of the bilinear diagram is negative, the relation (3-6) becomes:
                                       [image: ]	                        (6-3)
[image: ] in the above relation, the coefficient is dependent on soil type. In the process of modeling and nonlinear static analysis of the studied structures, nonlinear behavior of seismic members is considered. The behavioral model chosen for a structurally shaped member should have the following conditions [8]: 
a.	A member has a linear behavior in a given range 
b.	Enter the nonlinear region after passing through the linear region 
c.	After each full cycle, the load and load of the member will be reduced and the power dissipation of the member will be reduced after each loading and loading cycle. 
d.	After the member has reached a certain tension level, it will be broken.
Considering all of these conditions for shaped members, there is another problem; this behavioral model is more important in nonlinear dynamic analysis, not in static nonlinear analysis, since in this earthquake frequency content analysis, loading loading cycles can not be raised. To solve the problem of determining the behavioral curve for structural members, the ATC and FEMA regulations use the spinal curve of each member as a behavioral curve for that member. This curve is in fact the same as the curvature of the member hysteresis in the first quadrant of the coordinate system. Figure 1 shows the nonlinear behavior of seismic members in the software based on the seismic improvement of existing structures (Journal 360) and the FEMA-356 instruction to illustrate the behavior of plastic joints. In area A to B, elastic behavior is linear. Point B shows the delivery point. In area B to C, the submission occurs with strain hardening. Point C represents the final capacity, and at this point the member loses the lateral load, but can withstand gravity. In the C to D region, resistance to the lateral load is observed. Point D indicates residual resistance. Finally, at point E, it also loses the ability to withstand gravity loads and is completely disconnected (Figure 2) [9].
[image: ]
[image: ]
The upper and lower limits of gravity load are defined by two combinations of loading in accordance with relations (7-3) and (8-3):
                              [image: ]                                          (7-3)
                                  [image: ]                                            (8-3)
Table 4: Specifications of research models.
	Percentage of Open Space to the Area of the Arched Shear Wall
	Model Name

	0%
	SW 1

	16%
	SW 2

	27%
	SW 3

	42%
	SW 4


In the above relations, [image: ] D is dead and [image: ] is the effective live weight of the structure. Numerical Modeling: In this chapter, based on the reliability of the modeling carried out in the previous chapter, four concrete flexural concrete frame structures with a reinforced shear wall are designed in accordance with valid regulations. It is then modeled by applying a change in percentage of open space with a finite element software. In the next step, by performing a hysteresis analysis, the energy attraction and the complexity of the system will be investigated. In Table 4, the characteristics of the models examined are shown in this study. In this study, the unit is the length, meter and unit of power, Newton [10-12].
In order to study the cycle behavior of the system under review, this study was loaded using loading cycles shown in Figure 3. Where [image: ]is the displacement of the structure surrender (Figure 4&5) (Table 5).

[image: ]
[image: ]
[image: ]
Table 5: Numerical values of target displacement according to ATC instruction.
	Movement
	Cycle Number
	Movement
	Cycle Number
	Movement
	Cycle Number

	[image: ]
	31
	[image: ]
	16
	[image: ]
	1

	[image: ]
	32
	[image: ]
	17
	[image: ]
	2

	[image: ]
	33
	[image: ]
	18
	[image: ]
	3

	[image: ]
	34
	[image: ]
	19
	[image: ]
	4

	[image: ]
	35
	[image: ]
	20
	[image: ]
	5

	[image: ]
	36
	[image: ]
	21
	[image: ]
	6

	[image: ]
	37
	[image: ]
	22
	[image: ]
	7

	[image: ]
	39
	[image: ]
	23
	[image: ]
	8

	[image: ]
	39
	[image: ]
	24
	[image: ]
	10

	[image: ]
	40
	[image: ]
	25
	[image: ]
	10

	[image: ]
	41
	[image: ]
	26
	[image: ]
	11

	[image: ]
	42
	[image: ]
	27
	[image: ]
	12

		43
		28
		13

		44
		29
		14

		45
	[image: ]
	30
	[image: ]
	15


Review the model
In this part of the paper, considering the reliability of the modeling carried out in Ansys software, the model is discussed.
In order to study the cyclic behavior (hysteresis), the models studied in this study, based on the ATC rule 24, first obtained the displacement of the surrender of the model, then we obtain the displacement and the number of loading cycles.
In SW 1, the displacement value of the structure is 0.015m, according to which loading history is obtained according to the diagram (2-4) (Figure 6) (Table 6).
[image: ]
Table 6: Results of hysteresis analysis of SW model 1.
	Collateral Hardness
	Absorbing Energy
	Cycle Number

	32694698.16
	261.9024294
	First cycle

	33322796.33
	251.6506017
	Second

	33777812.99
	239.3443023
	Third

	30335289.29
	879.9143785
	Fourth

	30679131.5
	869.4142938
	Fifth

	30931187.46
	848.9774294
	Sixth

	27140834.24
	2164.169407
	seventh

	27411129.72
	2142.484435
	Eighth

	27560319.15
	1990.606469
	ninth

	16761529.38
	11827.50311
	Tenth

	17413326.64
	11718.81186
	Eleventh

	17876113.28
	11205.47655
	Twelfth

	13151722.91
	25234.2096
	Thirteenth

	13652696.69
	25147.87514
	Fourteenth

	14060229.41
	24437.9613
	fifteenth


The moment of submission: In the study of the start of the place of submission and the onset of nonlinear behavior of structural components, it is observed that in the model examined, the submission area started after the cracking of the concrete from the steel reinforcements and started gradually at the point of attachment of the beam to the plastic joint joint is. It is also observed that in the points of connection cracking and crushing occurred in concrete [13,14] (Figure 7-12).
[image: ]
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[image: ]
[image: ]

[image: ]
In the study of the beginning of the place of submission and the onset of nonlinear behavior of structural components, it is observed that in the model under consideration, due to the increase in the level of opening in the submission area, after the abandonment of the corrosion and crushing of concrete started from the beam and gradually began to be at the point of the beam to the column Plastic joint is formed. It is also observed that in the points of connection cracking and crushing occurred in concrete.
In SW 2, the displacement value of the structure is 0.015m, according to which load history is shown in (Figure 13-19).
[image: ]
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[image: ]
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Conclusion
By decreasing the area, we see a better performance of the system so that the amount of final energy absorption in the system is increased in cycles and collateral hardness, which is considered to be a good cyclic performance. By examining the surrender, it is observed that the decrease in the area of the opening and the way in which the succession began and its sequencing was more regularized, and the submission points were distributed in a more environment that improved the system’s performance and prevented the concentration of stress at specific points. In spite of the armature, we see a later submission of the pillar so that even the fracture and crushing in the column has decreased, and with this method, the submission has occurred more in the beam and the rule of the strong column is weak. In all modules, the surrender begins at the foot of the structure, while with increasing length, its location moves above the structure in the beam and is propagated in the connection spring and begins at a wider level.
Offers
Due to the wide range of researches and the novelty of this research, it is not possible to address all the details. On the other hand, addressing all aspects will remove us from the research objectives. So, there are suggestions for completing the research on this system, which are:
It is suggested that the wall reinforcement effect using GFRP fibers be specially designed on the shear wall system.
It is suggested that the behavior coefficient for concrete structures with a concrete shear wall SW should be explored and extracted.
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Figure 18: The succession sequence in the SW 2 model
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Figure 11: Energy absorption in SW 1 cycles.
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Figure 14: The hysteresis diagram in the SW 2 model
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Figure 10: The hysteresis diagram in the SW 1 model.
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Figure 12: Collapse hardness in SW 1 cycles
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Figure 2: Behavioral curve of the member.
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Figure 9: Moving contour in the armatures in the SW 1 model
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Figure 7: Start Submission in SW Model 1
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Figure 4: Modeling of the SW 1 model in the software.






OEBPS/image/96957.png
ko

4

Figure 1: Curve Capacity and Curve Simplified Force displacement

“boin
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Figure 16: Collateral hardness in SW 2 cycles.
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Figure 15: Energy absorption in SW 2 cycles
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Figure 17: Start Submission in the SW 2 Model
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