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 Most of the buildings which have been built or are being built are not designed to resist 

earthquake forces, or if they are designed, it is limited to a lateral resisting system such 

as shear walls, braced frames, and moment frames, and infill, and the combination dual 

system. This type of construction can cause large accelerations of the rigid floor 

structures and floor structures drift between being flexible. Constructing a building with 
very strong and solid connection to ground is unacceptably costly and would be 

inconsistent with the architecture. The optimal wisely method does not seem to struggle 

with earthquake force, and the dangers associated with it. It is recommended to place 
the building on a separate system for preventing the transmission pan of earthquake to 

our building. This has greatly reduced the stratified drift and accelerated drift between 

floors. This method uses mechanical energy from waste lubricants and elastomers are 
encountered with high damping properties of earthquake lateral force. If the mechanical 

energy is adopt along with separate stacks, we can limit and control structural changes 

to improve the structures performance and optimal manner. Seismic instruments 
promise better performance of the building compared to current regulations. In this 

thesis, we elaborate on the types and applications and their effect on the seismic 

response of structures. Three frames with short height (class 4) and average height (10 
floors) and high height (17 floors), are chosen and this structure is studied without the 

isolator, and is analyzed once in a seismic base isolation technique with seven 

accelerating seismic response and is mapped to compare the effect of seismic isolation 
system. 
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INTRODUCTION 

 

Iran with special structure, too many active faults and seismicity is among high-risk areas worldwide. 

Certification date, scientific information and experience, frequent occurrence of earthquakes (especially in 

recent years) indicate that most of the country's major cities are facing severe earthquake and are vulnerable to 

discordant development of earthquake risk.  

Although it is difficult to prevent the damage from the earthquake, but with the use of scientific and 

technological efficient capabilities, it is tried to reduce the damage and have environmental safety against 

earthquakes. Efforts in this area and the results of the use of energy-absorbing systems, lead to valid regulations 

due to application of this type of system. 

In this regard, the 1992 directive issued by the Structural Engineers Association of California SEAONC 

was published based on the use of nonlinear structures that are equipped with energy absorbing systems. 

SEAONC Association in 1994 provided an application of energy-absorbing systems in new buildings, the 

reports in this regard (48).  

 

Faults:  

Faults are fractures in the earth's crust along which generated significant deformations. This means that the 

previous earthquake caused a fracture and displacement of population. Sometimes small faults are recognizable 

in the trenches of the road, where it had moved several meters of sedimentary layers.  Faults on this scale and 

size usually occur as single isolated failure.  
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Magnitude: 

The intensity of an earthquake is specified at a particular location on the visible effects of earthquakes in the 

locations. The accuracy in determining the severity of an earthquake is carefully observed. Estimating tool for 

estimating the intensity of historical earthquakes has used particularly in areas such as our ancient country with 

ancient historical and cultural heritage and thus important information were recorded at a time when historical 

earthquake events happened.  

Different scales are used to determine the magnitude scale Mrkaly as amended, MSK, EMS 98, etc. 

Properties of near-faults earthquake  

During an earthquake, vibration characteristics of each part of the ground are affected by different factors 

on as follows: 

1. earthquake  

2.  The distance from the center of energy release  

3. Geological characteristics (site effects) 

Quakes near the area are defined as where the ground surface is at the distance from the center of the 

earthquake in less than a certain amount. Some researchers consider it as bounding the distance of 50 km to 15 

km away [2]. Some studies indicate that quakes records can be divided into two parts;  

 with and without heart rate. Sometimes the beat phenomenon in the history of acceleration, velocity and 

displacement is a feature that distinguishes the earthquake areas close to the earthquake area [3].  

 

Horizontal component perpendicular to the fault: 

Studies in close areas show that horizontal mappings are perpendicular to the fault of pulses with long 

periods; As such mappings have more impacts on the structure of the mappings far from the fault.  

  The fault mappings of quick approaching, one or more pulses of large amplitude shock and high ropes courses 

are caused by the effects of the vulnerability of progressive failure. 

The pulses in the horizontal component perpendicular to the fault occur because of the orientation of the 

structures in near-fault site matters. Because of these factors have the greatest influence on the response of 

structures and the effect of the dominant component of the horizontal component and vertical component of the 

earth's surface is parallel to the fault.  

The results show that in the period range 0.2s to 0.5s, the effect of the horizontal component perpendicular 

to the fault is approximately 30% greater than the component parallel to the direction of the effect. 

 

Investigations: 

Due to the fact that our country is earthquake-prone and is on one of the tapes, and retrofitting structures in 

earthquake safety is important, Developing guidelines to improve existing buildings and structures, effective 

step will be improved the damage caused by the earthquake on buildings. Philosophy and purpose of seismic 

upgrading of seismic isolation systems using the manufacturer directly for the purpose of building performance 

improvement depends on the expectations. 

Another project aims to improve the project so it can vary. At present, the main incentive for employers in 

the selection of seismic isolation systems for upgrading existing buildings can be described as follows:  

1.  content preserve:  valuable materials that should be protected from damage caused by earthquake shaking 

(eg, monuments, and art).  

2. Economic design of buildings is so complex that seismic separator could be considered as an economic 

method for seismic improvements.  

The present study and similar studies with the use of these guidelines and to identify and assess the impact 

of the seismic behavior of structures separators can be an effective step in this type of knife used in the country. 

 

Vibration control and isolation types: 

One of the most important issues in the field of structural engineering is glaring, finding ways to reduce the 

damage to the structural members of the building. Strong ground motion, the lateral inertial forces generated in 

the structure and causes the structure of the slope is proportional to the energy of the swing. If a large proportion 

of this energy is expended during movement of structures, seismic response to markedly improve. Therefore, if 

the major portion of the seismic energy is dissipated into the mechanical response of the structure can be 

controlled without structural damage. 

 

Damping in structures:  

Free vibration phenomenon that causes a system to gradually depreciate, called damping. In damping, the 

kinetic energy of the vibrating system through different mechanisms, usually amortized over a damping 

mechanism involved in the phenomenon. A vibrating structures, these mechanisms include friction junctions 

steel, microscopic cracks in concrete, friction between structural and non-structural elements (such as walls, 
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separator) and the like. The definition of a new formula for each of the above phenomena is impossible in a real 

building [8]. 

 

Types of separators are: 

It is always a question: Why do we cope with earthquakes? And the answer given is that the loss of life and 

property caused by an earthquake occurs, must be avoided. Every day, engineers, designers and scientists are 

seeking to obtain resistant materials and designs than ever before and creating new ways to prevent and Johnny 

and the financial losses. 

Every day new regulations provide engineers for strengthening structures and ways to build structures that 

are resistant to earthquake damage and finally have the lowest. But if this man builds structures (earthquake) 

always and in every type of earthquake can withstand the earthquake or not?  

Analysis of the nonlinear behavior of structures ideal inelastic behavior the stress-strain curves of steel  

Figure 3-1 has shown stress curves for steel in tension with the ideal linear behavior. Scale plasticity strain 

is defined as follows: 

 

(1.3)  

y

u




 

 
 

 
 

Fig. 3-1: The stress-strain curves of steel and ideal linear behavior 

 

 
Fig. 3-2: Effect of different stress-strain curves of carbon steel 

 

Since the structure of the severe earthquakes is non-elastic, the stress-strain curves for different materials 

under cyclic loading are achieved at the lab. In Figure 3-1, shows the cyclic behavior of steel materials in 

different strains. We know that the unloading slope E (Young's modulus) is performed. As seen in the figure, 

when the unloading of steel in tension and compression steel area occurs, the entrance to the area surrendered in 

an amount less than the yield a non-linear stress. This effect is called Boushinger.  
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(A) State that is not entered the strain hardening 

 
(B) State that is done after entering the unloading strain hardening. 

Fig. 3-3: Curves of Steel Cycle 

 

Stress-strain diagram in Figure 3-4 and 3-5 and gained momentum in elastic and non-elastic cross section at 

a later time. One of the most important curves in the nonlinear analysis is the degree of curvature of the curve. 

The curve is a step higher than the stress-strain curve. 

 

 
 

Fig. 3-4: Diagram of stress and strain and the resulting moments in the cross section in elastic mode 

 

 
Fig. 3-5: Diagram of stress and strain and the resulting moments in the non-elastic cross section curve inflection 

 

One of the key tasks in the analysis of nonlinear structures, mining curvature curve for section members. 

There are numerous applications for this unique SECTION BUILDER. In Figure 3-6 curvature curves for a 

given period. In Figure 3-7 curvature curve for concrete sections using custom software XTRACT been 

observed. 
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Fig. 3: Meman-curvture 

 

 
 

Fig. 3-7: Meman- curvature curve for concrete sections using software XTRACT 

 

Now we go one step beyond the school and into the area during one of the disadvantages. Critical region 

has entered into a non-linear region. These areas are detailed in the complete surrender and called plastic hinge. 

Plastic hinge length is approximately equal to the depth of the section. And bending moment diagram is shown 

in Figure 3-8 for both elastic and inelastic during a member. 

Meman- rotation curves can be achieved due to the curvature of the curve Meman-. An example of the 

rotation curve in Figure 3-9 is shown Meman-. Plasticity index scale rotating members is defined as follows:  

(2.3)  

y

u




   

It is the Rotation capacity of members. Ductility capacity of the rotary member is:  

(3.3) 

y

u








 

 
                                           (b)                (a) 

Fig. 3-8: Diagram of Meman moments along the member, elastic, (b) inelastic 
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Fig. 3-9: Rotation curves Meman 

 

Note that:  

 


 

 (4.3)
 

 

The behavior critical load bearing steel beams: 

The cyclic behavior of a steel beam is shown in Figure 3-10. An important point is that after a few initial 

cycles, the wings of the beam in compression, buckling, resulting in decreased capacity of the moment.  

It is a member of the rotation of radians about 80% capacity 038/0 has maintained its momentum. This amount 

is almost twice the allowable level of regulation. This image is from the FEMA. 

 

Time analysis: 

Linear Dynamic Procedure (Linear Dynamic Procedure-LDP):  

Spectral and linear time history analysis is performed in two ways. Assumptions of this method are as 

follows.  

1.  Behavior of the structure during an earthquake is calculated as a linear combination of the modes of vibration 

of the structure.  

2.  Times of the frequency of each mode of vibration of the structure is fixed during an earthquake. 

Non-linear time analysis  

Nonlinear time history analysis is a method for nonlinear dynamic analysis. Sophisticated and most 

accurate way is to assess the needs of inelastic structures under ground motion acceleration. In this method, 

dynamic analysis assuming a linear behavior of materials and structures, structural dynamics using conventional 

calculations, to determine the response of moment structures under the ground acceleration is used as a function 

of time, the structure of ground. 

In order to determine the likely performance of structures under a certain earthquake, the results of this 

analysis can be directly obtained from the experimental data on the structural components of the samples.  In 

time history analysis, the effect of higher modes and changes in the pattern of load inertia is automatically 

considered due to the softening of structures during earthquakes. 

In this way, the overall maximum displacement directly by acceleration is applied to the structure and is 

determined by the need to estimate the parameters required by the empirical - not theoretical relationships.  

Although the nonlinear time history analysis, the most accurate method for calculating seismic requirements, 

however, due to the time consuming and complex analysis, in the current regulations, structural engineer, used 

the method of nonlinear static or pushover analysis (Push Ur), as shown in FEMA-273 procedures to design for 

performance. 

In general, the nonlinear dynamic analysis with nonlinear static procedure, avoid existing approximated to 

simplify the structural model and is more accurate.  But given the vast amount of data entry required (ground 

acceleration, behavior of members, etc.) and the time of this analysis for structures with large elements, such 

large and complex computation due to software limitations and hardware, and the sensitivity of this method is 

only suitable for research work or special design. 

Nonlinear dynamic analysis method is applicable to all buildings. However, considering the fact that the 

results are sensitive to acceleration approach chosen to analyze and model nonlinear behavior of materials and 

structural components, it is necessary to monitor and interpret the results, carried out by professionals. 

Two-dimensional elasticity Analysis  

If according to the regulations, using at least three independent horizontal accelerator writing is necessary.  

The results should be compared in a way that the average amount had the 50% mortality in the limit of 0.2 -

1.5 T. 
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Three-dimensional elasticity analysis: 

In this method, at least three speeds mapping each including two horizontal components are used. Each 

pairs are affected simultaneously on the structure.  

Scaling the speed of the mappings  

In evaluating the performance of the structures their behavior under the effect of dead loads, in non-linear 

limit are the most important engineering issues. A lot of approximate methods are used to determining the non-

linear behavior. One of the most precise methods in satisfying the needs of the earthquake in the non-linear 

limit, the time analysis methods is non-linear.  

Getting proper results in time analysis needs the use of mappings which are scaled properly or are 

compatible with the spectrum.  

The common methods of comparing the mappings are:  

1) Tantamount based on the spectrum intensity  

According to the definition of the spectrum intensity SI , the area of the speed SV between the periods of 

t1=0.1 and t2=2.5 seconds. In order to tantamount the mapping speeds, the spectrum intensity between two 

intervals is calculated and the speed are divided. The spectrum intensity is a variable of the construct 

destruction.  

Sec5/2T,Sec1/0Tdt.SvSI 2

T
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b) Tantamount based on the speed engineering  

The average speed engineering can be calculated as below and the mappings can be divided as below:  
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C) Tantamount based on the speeds, acceleration or peak movement  

It seems that the use of peak acceleration of the ground (PGA) for tantamount the mappings is more 

common than other methods. So, it is enough to divide the PGA to the basic acceleration that is PGA to obtain 

the tantamount acceleration.  

PGA

)t(U
)t(U

g

gg


5-4 

 

 

Modeling : 

5-1 frame models : 

Three frames  of 10, 7 and 17 floors have been selected based on the national regulation in Sap2000 

software. In order to do this the floors dead load is 2500 kilogram/meter and the alive load is 600 

kilogram/meters. In order to design the earthquake load the third edition design was used. the structure 

considered for us was selected in city of Tabriz and based on the soil type. The steel used in this construct is 

st37 and the side loading is the curving frame. Following a static analysis is seen and the height of each floor is 

3 meters.  

 

C=              ,               T=0.08  
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4 floors 

=0.51579 T=0.08  

 

Since this condition is true in all three frames so the following relation is used:  

T  

  B=1+S =2.46223                                        

I=1 

 C=0.12346         A=0.35                            

R=7 

 

10 floors: 

 

T=1.0255 

B=0.92921 

I=1                                                     C=0.04646 

A=0.35 

R=7 

 

17 floors: 

 

T=1.52675 

B=1.71267 

I=1                                                   C=0.02494 

A=0.35 

R=10 

 

5-2 selective mappings:  

In order to analyze the time history, at least 7 mappings are selected and the average of the earthquake is 

analyzed. The records are presented below. 

  
Table 1-5: the characteristics of the earthquake records in the area used in the thesis 

t  

(Sec) 

Distance from 
station(Km) 

PGV 
(Cm/sec) 

PGA(g) Station Magnitude 
 

Year Earthquake 

0.02 8.18 69.21 0.6236 Petrolia 7.01 1992 Cape Mendocino 

0.005 4.38 72.95 0.4886 95Erzican 6.69 1992 Erzican 

0.005 1.76 71.18 0.4481 El Centro 

Array#5 

6.53 1979 Imperial Valley 

0.005 3.86 56.8 0.5379 Varzegansta 6.2 2012 Varzegan 1 

0.005 10.38 35.1 0.3529 Gilroy Array#2 6.93 1989 Loma Prieta 

0.005 5.35 109.38 0.7123 Sylmar-

Converter Sta 

6.69 1994 Northridge1 

0.005 6.50 109.24 0.6336 Varzegansta 6.00 2012 Varzegan 2 

 

5-2-1 features of the happened earthquakes : 

When an earthquake happens the radiation features of the land points depend of different factors as 

explained below:  

1. The magnitude of the earthquake  

2. The regional distance from the release point  

3. The geological features  

Pulse in earthquake is in the shape of the pulse acceleration, speed pulse and movement pulse which can be 

defined in the acceleration history, speed and replacement. Figure 1-2 and 2-7 show the related charts.  
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Fig. 1-5: the acceleration, speed and replacement chart compared to time of Bam Earthquake 

 

 
 

Fig. 2-5: the acceleration, speed and replacement chart compared to time of Kapamendonica Earthquake 
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Fig. 3-5: the acceleration, speed and replacement chart compared to time of primanta Earthquake 1989 

 

 

 

 
Fig. 4-5: the acceleration, speed and replacement chart compared to time of North Reach Earthquake 

 

 
 

Fig. 5-5: the acceleration, speed and replacement chart compared to time of Imperial Valley Earthquake 
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Fig. 1-5: the acceleration, speed and replacement chart compared to time of Varzeghan Earthquake 1 

 

 
 

Fig. 1-5: the acceleration, speed and replacement chart compared to time of Varzeghan Earthquake 2 

 

Considering the studies done on the records of the strong movement of the earth and the effect on the type 

of records and different structures and its effect on the structures has attracted more attention in the research 

area.  

 

Studying movements and shape change: 

The common and traditional method of designing is mainly based on the increase in the capacity of the 

structure. In this method the design method of a construct with strong resistance and shaping can tolerate the 

internal forces by the earthquake.  

 These methods, due to changes in non-linear shapes in the construct members of renting and may lead to 

the emergence of the destruction.  

So, not only the construction such as hospitals, the buildings with  Aesthetical values, important bridges, the 

electricity power plants, museums and important constructs in the regions have high probability of earthquake 

destruction but every construct there is no method for proper design. In addition, by raising the level of urban 

needs the reasonable costs are spent for creating the vital ways for the constructs in the country. This needs 

prediction for improving the safety of the buildings. The need for reducing the earthquake damages in sensitive 

constructs predicts that not only the constructs are protected from the earthquake but also their efficiency is 

increased after big earthquakes. The control methods can help in protecting the constructs considering their 

features and dynamic behavior at the time of vibration and less forces is the proper option for vibrational design 

of a building.  

So, in this part, the effect of seismic separation in reducing the displacement in the place of the construct is 

considered. Following the designed models for 4, 10 and 17 frame floors are considered.  
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Fig. 5-9: the modeling sample of 4-floor frames with separator 

 
Fig. 5-10: the modeled sample of 10 and 17 floor separator 

 

Once displacement of the ceiling in non-separator mode is obtained by separating the appendices and is 

compared to others. So, the difference between the placement and the separator is calculated.  

 
Fig. 5-11: the relative deformation of construct compared to the separator 
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Table 5-3: the data and percent of reductions for balance displacement for the 4 floor constructs 

4 floor 
separation without 

separator 

separator from the 

floor 

separator from the 

floor 

difference of floor 

and roof 

reduction 

percent 

Varzeghan1 2.041 4.762 1.474 3.288 -61.097501 

Varzeghan2 1.641 6.655 2.2 4.455 -171.4808 

bam 3.176 3.834 1.07 2.764 12.972292 

capamendocia 1.32 3.809 1.048 2.761 -109.16667 

imperial valley 1.067 4.106 1.212 2.894 -171.22774 

Lomaprita 1.142 3.86 1.122 2.738 -139.75482 

Northridge 1.122 4.4303 1.396 3.0343 -170.43672 

 
Table 5-4: the data and percent of reductions for balance displacement for the 10 floor constructs 

10 floor 
separation without 

separator 

separator from the 

floor 

separator from the 

floor 

Floor and roof 

difference 

reduction 

percent 

Varzeghan1 11.76 11.85 5.516 6.334 46.13946 

Varzeghan2 9.241 8.284 2.755 5.529 40.16881 

bam 5.265 11.76 5.175 6.585 -25.0712 

capamendocia 9.556 15.29 8.592 6.698 29.90791 

imperial valley 4.787 12.27 6.231 6.039 -26.1542 

Lomaprita 6.412 15.24 7.912 7.328 -14.2857 

Northridge 7.005 16.01 8.355 7.655 -9.27909 

 
Table 5-5: the data and percent of reductions for balance displacement for the 17 floor constructs 

17 floor 
seperation without 

separator 

separator from the 

floor 

seprator from the 

floor 
 اختالف

reduction 

percent 

Varzeghan1 21.59 21.04 7.65 13.39 37.98055 

Varzeghan2 14.22 15.03 6.29 8.74 38.53727 

bam 26.1 31.82 14.05 17.77 31.91571 

capamendocia 25.03 23.48 5.298 18.182 27.35917 

imperial valley 29.32 28.47 10.84 17.63 39.8704 

Lomaprita 13.56 17.96 5.861 12.099 10.77434 

Northridge 21.99 37.6 14.79 22.81 -3.72897 

 
Table 5-6: the average of reductions for balance displacement 

 

4 floor 

 

% -115.7417018 

 
10 floor 

 
% 5.917998 

 

17 floor 

 

% 26.10121 
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Fig. 5-12: The schematic figure of the displacement reduction percent of the ceiling balance by the separator 

compared to non-separator mode 

 

As it is seen, increasing the separator floors lead to more efficiency and effect.  

 

Results: 

Since the earthquake force is proportional to the difficulty of recruiting members, making a very strong 

building with beams and columns do not seem difficult technical and economic way.  

Therefore, it is recommended to design and implement systems for buildings to be more flexible. For this 

purpose, the building can be placed on a seismic isolation system. Anti-seismic isolators using LDA wasted 

energy and mechanical properties of elastomers with high damping force while enhancing the seismic safety of 

buildings depreciate These would make the project more economical structures. 

The height of floors and tall buildings isolator is better utilized, so that the deformation of the separator 

increases, but with increasing levels of short buildings, seismic isolation devices to reduce the deformation.  

3 deformation structures in three different frames as follows:  

- The 4-story frame using the separator increases the 909/104% is deformed.  

- On the 10th floor of the isolator reduces frame deformation is 918/5%.  

- On the 17th floor of the isolator reduces frame deformation is 101/26%.  

4 with increasing height in tall buildings using seismic isolator base shear force is reduced in precise 

foundations.  

5 Separator using short buildings increases the base shear force and the deformation. Therefore, isolation of 

low-floor buildings is not recommended.  

6 Cutting Force Base in 3 different frames as follows:  

- The 4-story frame using the separator is increased by 6943/20% cut.  

- The 10-story frame using the separator is reduced by 36/56% cut.  

- In the frame of the 17th floor of the isolator reduces the base shear is 6767/46%. 

 

REFERENCES 

 

[1] Aiken, I.D., D.K. Nims, A.S. Whittaker and J.M. Kelly, 1993. "Testing of Passive Energy Dissipation 

Systems", EERI, Earthquake Spectra, 9: 3. 

[2] ASCE-7 Natural Earthquakw Hazard Reduction Program, 2003. "NEHRP Recommended Provisions for 

Seimic Regulartions for New Buildings and Other Structures" appendix to Chapter 13, Structures With 

Damping Systems, Federal Management Agency, Washington, D. C. 

[3] ATC 13, 1985. Earthquake damage evaluation data for California", Applied Technology Council, Redwood 

City. 

[4] ATC, 1996. Seismic Evaluation and Retrofit of Concrete Buildings, Vol. 1, ATC 40 Applied Technology 

Council, Redwood City. 

[5] ATC, 1996. Seismic Evaluation and Retrofit of Concrete Buildings, Vol. 1, ATC 40 Applied Technology 

Council, Redwood City.  

[6] Ballio, G., L. Calado, A. DE Martino, G. Fealla, F.M. Mazzolani, 1987. Cycil Behaviour of Steel Beam to 

Column Jointe: Experimental Research, Costruzioni Metalliche, 2: 69-90. 



1007                                                         Seyed Behnam Sattaripour et al, 2014 

Advances in Environmental Biology, 8(11) Special 2014, Pages: 993-1008 

 
[7] Banon, H., J.M. Biggs and H.M. Irvine, 1981, "Seismic damage in reinforces concert frames”, Journal Of 

Structural Rngineering, ASCEm ASCE, 107(ST9): 1713-1729. 

[8] Chopra, A.K., R.A. Goal, 2001. A model pushover analysis procedure for estimating seismic demands for 

buildings, Earthquake Engineering and structural Dynamics, 31: 561-582. 

[9] Chopra, A.K., 2001. "Dynamics of Structures", Theory and Application to Earthquake Engineering. 

[10] Encyclopedia of growth-Geological Survey-Number 94, Jamaranryal M., 1997, Effect of Site Condition on 

the background of near-fault ground acceleration, MS Thesis, Tehran University. 

[11] Eurocode 8: "Structures in Seismic Regions- Design", CEN (in prepartion). 

[12] Eurocode3: "Design of Steel Structures": ENV 1993-1-1: Part 1, 1, Generel rules and reles for buildings, 

CEN, 1992. 

[13] FEMA- Federal Management Agency, 1997, NEHRP Guidelines for the Seismic Rehabilitation of 

Buldings" Report No. FEMA-273 and FENA- 274, Washington, D. C. 

[14] FEMA, 1997. NEHRP Guidelines for the Seismic Rehabilitation Buildings, FEMA 273, and NEHRP 

commentary on the Guidelines for the Seismic Rehabilitation of the Building, FEMA 274, October, Federal 

Emergency Management Agency, Washington, D. C. 

[15] FEMA, 1997. NEHRP Guidelines for the Seismic Rehabilitation Buildings, FEMA 273, and NEHRP 

commentary on the Guidelines for the Seismic Rehabilitation of the Building, FEMA 274, October, Federal 

Emergency Management Agency, Washington, D. C. 

[16] Gerani,  M., A. Vaseghi, David A. Zadeh, 2008.  the behavior of structures under near-fault earthquakes, 

Fourth International Congress on Civil Engineering, Tehran University. 

[17] Javaheri, S.M., 2011. the coefficient of visco elastic behavior of Proposed Amendment dampers used in 

steel frames and their evaluation, specialized doctoral thesis for the degree of Tehran University.  

[18] Jonathan, P., Stewart, Shyh-Jeng Chio, Jonathan D. Bray, Robert W. Graves, Paul Gsomerville, and 

Norman A. Abaramson, "Ground Motion Evaluation Procedures for Performance-Based Design" 

[19] Julio, C.M., 1995. "Passive and Active Control of Structures", Presented for The Degree of Master of 

Sciense in Civil Engineering-Earthquake Engineering in Massachusetts Institute of Tchnology. 

[20] Galal, K., A Ghobarah, 2006. "Effect for Near Field Earthquake North American Nuclear Design 

Spectra"Nuclear Engineering and Design. Elsvier. 

[21] Krawinkler, H., and M. Zohrei, 1983. "Cumulative damage in steel structures subjected to earthquake 

ground motions", Computers and Structures, 16: 531-541. 

[22] Sozen, M.A., 1981. Reviw of Earthquake response of reinforced concrete building with a view to drift 

control", Stat- of- the Art in Earthquake Engineering. Turkish National Committee on Earthquake 

Engineering Istambul, Turkey, pp: 383-418. 

[23] MacGregor, J., Reinforced Concrete, Mechanics and Design, Prentice Hall. 

[24] Maohorat, P.K., "Response of Building to Nearfield Pulse like Groun Motion ".Earthquake Eng. 

[25] Nassar, A.A., and H. Krawinkler, 1991. Seismic Demands for SDOF and MDOF systems", John A. Blume 

Earthquake Engineering Center Report No. 95, Department of Civil Engineering, Stanford Univesity.    

[26] NEHRP, National Earthquake Hazard Reduction Program, 1997. "NEHRP Recommended Provisions for 

Seismic Regulations for New Buildings and Other Structures", Federal Emergency Management Agency, 

Report No. FEMA 302, Washington, D.C., to be Published.Ashour, S., Hanson R.D. and Scholl R.E. 

(1993), "Effect of Supplemental Damping on Earthquake Response". 

[27] Popov, E., 1980. An Update on Eccentric Siesmic Bracong. AISC Engineering Journal., 3: 91-71. 

[28] Popov, E., 1980. Sismic Behaviour of Structure Subassemblages. ASCE Journal of the Structural Division, 

ST7: 1451-1470. 

[29] Popov, E. and C. Roeder, 1978. Design of Eccentrically Branch Steel Frame. AISC Engineering Journal, 3: 

77-81. 

[30] ----, 1986. Recommended Resting Procedure for Assessing the Behaviour of Structural Steel Elements 

under Cyclic Liads ECCS Piblication No 45. 

[31] SEAOC, Vision, 2000, Performance based seismic engineering of building, Structural engineers 

Association of California, Sacramento, 1995. 

[32] SEAOC, Vision, 2000, Performance based seismic engineering of building, Structural engineers 

Association of California, Sacramento, 1995. 

[33] Shibata, A., M.A. Sozen, 1976. Subsititute- Structure Nethod for Seimic Design in R/C, Journal of the 

Structure Division, Americen Society of civil Engineers, 102(ST1): 1-18. 

[34] Tabesh, M.R., 1996. Notes on Failure Analysis and Nonlinear Dynamic Effects of frequency content with 

respect to the parameters of the" Twelfth Student Conference of Civil Engineering, University of Science 

and Technology,  

[35] Tabesh, M.R., 2006. Effect of the parameters in the determination of seismic performance of structures", 

First International Conference on retrofitting existing structures, Amirkabir University of Technology.  

[36] Standard 2800, 1996. Building and Housing Research Center. 



1008                                                         Seyed Behnam Sattaripour et al, 2014 

Advances in Environmental Biology, 8(11) Special 2014, Pages: 993-1008 

 
[37] Taheri Behbahani, A., 1997. a philosophical approach to the computational requirements of the building 

against earthquakes", Building and Housing Research Center. 

[38] Tabesh, M.R., F. Syed, 2009. Fundamentals of earthquake engineering and seismic load Smayl" Go 

FADAK Publications, Tehran.  

[39] Tabesh, R., 2011. Handbook 3: Fundamentals of Earthquake Engineering," Go FADAK Press,  

Tabesh R..  2009. Abrahamian, H. 'Handbook 8: Earthquake Engineering Application Design and 

Development ", Advanced FADAK Press. 

[40] Tabeshpour, M.R, et al., 2004. Seismic vulnerability, performance and damage analysis of special 

structures", 13
th

 World Conference on Earthuqake Engineering, Canada. 

[41] Tabeshpour, M.R, et al., 2004. Vulnerability and damage analysis of ecisting building". 13
th

 World 

Conference on Earthuqake Engineering, Canada. 

[42] WStewart, J.P., S.J. Chiou, J.D. Bary, R.W. Graves, P.G. Somerville, N.A. Abrahamson, "Procedures for 

Performance Based Design Ground Motion Evaluation Pacific Earthquale Engineering Research Center" 

No.EEC-9701568. 

 


