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ABSTRACT 

Earthquake is the result of sudden release of energy in the earth’s crust that generates seismic waves. 

Ground shaking and rupture are the major effects generated by earthquakes. It has social as well as economic 

consequences such as causing death and injury of living things especially human beings and damages the built and 

natural environment. In order to take precaution for the loss of life and damage of structures due to the ground 

motion, it is important to understand the characteristics of the ground motion. 

The most important dynamic characteristics of earthquake are peak ground acceleration (PGA), frequency content, 

and duration. These characteristics play predominant rule in studying the behavior of structures under seismic loads. 

The strength of ground motion is measured based on the PGA, frequency content and how long the shaking 

continues. Ground motion has different frequency contents such as low, intermediate, and high. 

Present work deals with study of frequency content of ground motion on reinforced concrete (RC) 

buildings. Linear time history analysis is performed in structural analysis and design (STAAD Pro) software. The 

proposed method is to study the response of low, mid, and high-rise reinforced concrete buildings under low, 

intermediate, and high- frequency content ground motions. Both regular and irregular three-dimension two, six, and 

twenty- story RC buildings with six ground motions of low, intermediate, and high-frequency contents having equal 

duration and peak ground acceleration (PGA) are studied herein. 

The response of the buildings due to the ground motions in terms of story displacement, story velocity, 

story acceleration, and base shear are found. The responses of each ground motion for each type of building are 

studied and compared. The results show that low- frequency content ground motions have significant effect on both 

regular as well as irregular RC buildings. However, high-frequency content ground motions have very less effect on 

responses of the regular as well as irregular RC buildings. 

 

1. INTRODUCTION 

An earthquake is the result of a rapid release 

of strain energy stored in the earth’s crust that 

generates seismic waves. Structures are vulnerable to 

earthquake ground motion and damage the structures. 

In order to take precaution for the damage of 

structures due to the ground motion, it is important to 

know the characteristics of the ground motion. The 

most important dynamic characteristics of earthquake 

are peak ground acceleration (PGA), frequency 

content, and duration. These characteristics play 

predominant rule in studying the behavior of 

structures under the earthquake ground motion. 

 

Severe earthquakes happen rarely. Even though it is 

technically conceivable to design and build structures 

for these earthquake events, it is for the most part 

considered uneconomical and redundant to do so. 

The seismic design is performed with the expectation 

that the severe earthquake would result in some 

destruction, and a seismic design philosophy on this 

premise has been created through the years. The 

objective of the seismic design is to constraint the 

damage in a structure to a worthy sum. The structures 

designed in such a way that should have the capacity 

to resist minor levels of earthquake without damage, 

withstand moderate levels of earthquake without 

structural damage, yet probability of some 



MOUNICA D, et al, International Journal of Research Sciences and Advanced 
Engineering [IJRSAE]TM 
Volume 2, Issue 19, PP: 106 - 117, JUL - SEP’ 2017. 
 

 

 
  

International Journal of Research Sciences and Advanced Engineering 

                             Vol.2 (19), ISSN: 2319-6106, JUL - SEP’ 2017.                       PP: 106 - 117  

nonstructural damage, and withstand significant 

levels of ground motion without breakdown, yet with 

some structural and in addition nonstructural damage. 

In present work, two, six, and twenty-story 

regular as well as irregular RC buildings are 

subjected to six ground motions of low, intermediate, 

and high-frequency content. The buildings are 

modeled as three dimension and linear time history 

analysis is performed using structural analysis and 

design (STAAD Pro) software 

1.2 Research Significance: 

The earth shakes with the passing of earthquake 

waves, which discharge energy that had been 

confined in stressed rocks, and were radiated when a 

slip broke and the rocks slid to release the repressed 

stress. The strength of ground quaking is determined 

in the acceleration, duration, and frequency content 

of the ground motion. 

The responses of RC buildings are strongly 

dependent on the frequency content of the ground 

motions. Ground motions have different frequency 

contents such as low, intermediate, and high. Low, 

mid, and high-rise reinforced concrete buildings 

show different response under low, intermediate, and 

high-frequency content ground motions. 

The present work shows that how low, mid, and 

high-rise reinforced concrete buildings behave under 

low, intermediate, and high-frequency content ground 

motions. 

1.3 Objective and Scope 

The purpose of this project is to study the 

response of low, mid, and high-rise regular as well as 

irregular three-dimension RC buildings under low, 

intermediate, and high-frequency content ground 

motions in terms of story displacement, story 

velocity, story acceleration and base shear 

performing linear time-history analysis using 

STAAD.Pro software. 

From the three dynamic characteristics of ground 

motion, which are PGA, duration, and frequency 

content, keeping PGA and duration constant and 

changing only the frequency content to see how low, 

mid, and high-rise reinforced concrete buildings 

behave under low, intermediate, and high-frequency 

content ground motions. 

 

 

2. REVIEW OF LITERATURE 

2.1 Overview: 

In the literature review, characteristics of 

ground motion, that play vital rule in the seismic 

analysis of structures, explained. Then behavior of 

RC buildings under seismic loads is represented. 

There are few researches concerning to the seismic 

behavior of structures under frequency content. 

Cakir studied the evaluation of the effect of 

earthquake frequency content on seismic behavior of 

cantilever retaining wall involving soil-structure 

interaction. Also, seismic behavior of partially filled 

rigid rectangular tank with bottom-mounted 

submerged block is studied under low, intermediate, 

and high-frequency content ground motions. Nayak 

& Biswal. 

No research work is done on seismic 

behavior of RC buildings under low, intermediate, 

and high-frequency content ground motions. 

2.2 Characteristics of Ground Motion 

Ground motion at a specific site because of 

earthquakes is influenced by source, local site 

conditions, and travel path. The first relates to the 

size and source mechanism of the earthquake. The 

second defines the path effect of the earth as waves 

travel at some depth from the source to the spot. The 

third describes the effects of the upper hundreds of 

meters of rock and soil and the surface topography at 

the location. Powerful ground motions cause serious 

damages to made-up amenities and unluckily, From 

time to time, induce losses of human lives. Factors 

that affect strong ground shaking are magnitude, 

distance, site, fault type, depth, repeat time, and 

directivity and energy pattern.  

Rathje, et al. studied three simplified 

frequency content, which are mean period (Tm), 

predominant period (Tp), and smoothed spectral 

predominant period (Tp). They computed the 

frequency parameters for 306 motion records from 

twenty earthquakes. They used the data for 

developing a model to describe the site reliance, 

magnitude, and distance of the frequency content 

parameters. Model coefficients and standard error 

terms are evaluated by means of nonlinear regression 

analyses. Their results show that the conventional Tp 

parameter has the highest uncertainty in its prediction 

and the earlier correlation suggested predicting Tp 

are unreliable with their current data set. Moreover, 

the best frequency content characterization parameter 

is Tm. 
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The stochastic method is a basic and 

powerful method for simulation of ground motions. It 

is specified as adjustment of combination of 

parametric or functional description of the amplitude 

spectrum of ground motion with a random phase 

spectrum such that the motion is distributed over a 

time span related to the earthquake magnitude and to 

the distance from the source. This method is useful 

for simulation of higher-frequency ground motions 

(e.g. 0-1 Hz) and when the recordings of the 

potentially damaging earthquakes are not accessible, 

it is used to predict them. 

Rathje, et al. established empirical 

relationships for frequency content parameters of 

earthquake ground motions. The frequency content of 

an earthquake ground motion is significant because 

the dynamic response of soil and structure is 

influenced by it. Mean period (Tm), Average spectral 

period (Tavg), Smoothed spectral predominant period 

(To), and predominant spectral period (Tp) are the 

four parameters that describe the frequency content 

of strong ground motions. Low-frequency content of 

ground motions are differentiated by Tm and Tavg., 

while high-frequency content is influenced by To. 

The frequency content of a strong ground motion 

may not be defined by Tp . They developed empirical 

relationships that predict three parameters (Tm, Tavg, 

and To) as a function of earthquake magnitude, 

rupture directivity, site to source distance, and site 

conditions. They claim that new relationships update 

those early ones. Their results show that three site 

classes, which classify between rock, deep soil, and 

shallow soil present better prediction of the frequency 

content parameters and minor standard error terms 

than traditional “rock” and “soil” site classes. The 

frequency content parameters, particularly Tm and 

To are increased noticeably due to forward 

directivity, at distances less than 20 km. Among the 

frequency-content parameters, Tm is the preferred 

one because the frequency content of strong ground 

motions is best distinguished by means of it. 

Chin-Hsun proposed a new stochastic model 

of ground excitation in which both frequency content 

intensity are time dependent. The proposed ground 

motion model can be effectively employed in 

simulations as well as random vibration and 

reliability studies of nonlinear structures. Responses 

of single-mass nonlinear systems and three-story 

space frames, with or without deterioration under the 

no stationary biaxial ground motion are found 

through the equivalent linearization method and 

Monte Carlo simulations. His results indicate that the 

time-varying frequency content and the dominant 

frequencies of ground motion are close to the 

structural natural frequency. In addition, biaxial and 

torsional response may become noteworthy in an 

unsymmetrical structure. 

Şafak & Frankel studied the effects of 

ground motion characteristics on the response of 

base-isolated structures. They presented response of 

base-isolated structures in two models to show the 

effects of ground motion characteristics. They 

considered one and three-dimension velocity models 

for a six and seven-story base-isolated buildings, 

which are subjected to ground motions. Their results 

indicate that efficiency of base isolators is greatly 

dependent on the frequency characteristics as well as 

amplitudes of ground motion. 

Early standards had been mainly focused on 

to protect buildings against collapse; the new and 

further improved rules are allotted to minimize the 

damage costs, by preserving the non-structural 

elements and the structures within an acceptable 

damage level. Thus, the fundamentals of 

Performance Based Seismic Design were set up. 

 

3. METHODOLOGY: 

3.1 Overview 

Concrete is the most widely used material for 

construction. It is strong in compression, but weak in 

tension, hence steel, which is strong in tension as 

well as compression, is used to increase the tensile 

capacity of concrete forming a composite 

construction named reinforced cement concrete. RC 

buildings are made from structural members, which 

are constructed from reinforced concrete, which is 

formed from concrete and steel. Tension forces are 

resisted by steel and compression forces are resisted 

by concrete. The word structural concrete illustrates 

all types of concrete used in structural applications.  

3.2 Regular RC Buildings 

Two, six, and twenty-story regular 

reinforced concrete buildings, which are low, mid, 

and high-rise, are considered. The beam length in (x) 

transverse direction is 4m and in (z) longitudinal 

direction 5m. the plan of the three buildings having 

three bays in x-direction and five bays in z-direction. 
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Story height of each building is assumed 3.5m. The 

frame (A-A) and (01-01) of the twenty, six, and two-

story RC building respectively. For simplicity, both 

the beam and column cross sections are assumed 300 

mm x 400 mm. 

 

Fig 3.1: Plan of Two, Six, and Twenty-Story 

Irregular RC Buildings  

 

Fig 3.2: Frame (01- 01) and (06-06) Of Twenty-Story 

Irregular RC Building. 

 

 

Fig 3.3: Frame (01-01) And (06-06) Of Six-Story 

Irregular RC Building. 

 

Fig 3.4: Frame (01-01) And (06-06) Of Two-Story 

Irregular RC Building 

Table 3.1: Concrete And Steel Bar Properties As Per 

IS 456  

Concrete Properties 

Unit weight 25 (kN/m3) 

Modulus of elasticity  22360.68 Mpa 

Poisson ratio  0.2 

Thermal coefficient  5.5x10 

Shear modulus  9316.95 Mpa 

Damping ratio  5 (%) 

Compressive strength  30 Mpa 

Steel Bar Properties 

Unit weight 76.9729 (kN/m3) 

Modulus of elasticity  2x10 Mpa 

Poisson ratio  0.3 

Thermal coefficient  1.170x10 

Shear modulus  76923.08 Mpa 

Yeild Strength 415 Mpa 

Tensile Strength 485 Mpa 

3.3 Structural Elements: 

Linear time history analysis is performed on 

two, six, and twenty-story regular and irregular 

reinforced concrete buildings and six ground motions 

of low, intermediate, and high-frequency content are 
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introduced to STAAD Pro. In order to compare the 

results, for simplicity beam and column dimensions 

are assumed 300 mm x 400 mm. Height of the story 

is 3.5m and beam length in transverse direction is 

taken 4m and in longitudinal direction 5m. These 

dimensions are summarized in Table 3.2. The 

thickness of the wall is assumed 250 mm. 

Table 3.2: Beam And Column Length And Cross 

Section Dimension 

Structural Element 
Cross section 

(mm x mm) 

Length 

(m) 

Beam in (x) 

transverse direction 
300 x 400 4 

Beam in (z) 

longitudinal direction 
300 x 400 5 

Column 300 x 400 3.5 

3.4 Linear Time History Analysis 

Time history analysis is the study of the dynamic 

response of the structure at every addition of time, 

when its base is exposed to a particular ground 

motion. Static techniques are applicable when higher 

mode effects are not important. This is for the most 

part valid for short, regular structures. Thus, for tall 

structures, structures with torsional asymmetries, or 

no orthogonal frameworks, a dynamic method is 

needed. 

In linear dynamic analysis, the response of the 

building to the ground motion is computed in the 

time domain, and all phase information is thus 

preserved. Just linear properties are considered. 

Analytical result of the equation of motion for a one 

degree of freedom system is normally not 

conceivable if the external force or ground 

acceleration changes randomly with time, or if the 

system is not linear. Such issues could be handled by 

numerical time-stepping techniques to integrate 

differential equations. 

In order to study the seismic behavior of structures 

subjected to low, intermediate, and high-frequency 

content ground motions, dynamic analysis is 

required. The STAAD Pro software is used to 

perform linear time history analysis. 

Two, six, and twenty-story regular as well as 

irregular RC buildings are modeled as three-

dimension. Material properties, beam and column 

sections, gravity loads, and the six ground motions 

listed in IS-456 are assigned to the corresponding RC 

buildings and then linear time history analysis is 

performed.  

In the analysis of structures, the number of modes to 

be considered should have at least 90 percent of the 

total seismic mass. Table 3.3-3.8 shows that the 

number of modes considered here are greater or close 

to the criteria.  

Table 3.3 shows the dynamic characteristics of the 

two-story regular reinforced concrete building for 

mode 1 and 2. The fundamental frequency of the 

structure is 12.717 rad/s and fundamental period is 

0.494 s. 94.6 percent and 96 percent of the seismic 

mass is participated in x and z-direction respectively. 

Table 3.3: Dynamic Characteristics of the Two-Story 

Regular RC Building 

 

Table 3.4 shows the dynamic characteristics of the 

six-story regular reinforced concrete building for 

mode 1 to 6. The fundamental frequency of the 

structure is 3.506 rad/s and fundamental period is 

1.792 s. 93.7 and 94.4 percent of the seismic mass is 

participated in x and z-direction respectively. 

Table 3.4: Dynamic Characteristics of the Six-Story 

Regular RC Building 

 

Table 3.5 shows the dynamic characteristics 

of the twenty-story regular reinforced concrete 

building for mode 1 to 20. The fundamental 
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frequency of the structure is 0.961 rad/s and 

fundamental period is 6.539 s. 97.6 and 98.8 percent 

of the seismic mass is participated in x and z-

direction respectively. 

Table 3.5: Dynamic Characteristics Of The Twenty-

Story Regular RC Building 

 

Table 3.6 shows the dynamic characteristics 

of the two-story irregular reinforced concrete 

building for mode 1 and 2. The fundamental 

frequency of the structure is 13.069 rad/s and 

fundamental period is 0.481 s. 91.4 percent and 91.8 

percent of the seismic mass is participated in x and z-

direction respectively. 

Table 3.6: Dynamic characteristics of the two-story 

irregular RC building 

 

Table 3.7 shows the dynamic characteristics of the 

six-story irregular reinforced concrete building for 

mode 1 to 6. The fundamental frequency of the 

structure is 3.550 rad/s and fundamental period is 

1.77 s. 94 and 94.1 percent of the seismic mass is 

participated in x and z-direction respectively. 

Table 3.8 shows the dynamic characteristics of the 

twenty-story irregular reinforced concrete building 

for mode 1 to 20. The fundamental frequency of the 

structure is 0.961 rad/s and fundamental period is 

6.527 s. 98.2 and 98.3 percent of the seismic mass is 

participated in x and z-direction respectively. 

 

Table 3.7: Dynamic characteristics of the two-story 

irregular RC building 

 

Table 3.8: Dynamic Characteristics of the Twenty-

Story Irregular RC Building 

 

4. REGULAR RC BUILDING RESULTS AND 

DISCUSSION 

Figure 4.1 shows story displacement, velocity, and 

acceleration of two-story regular RC building due to 

ground motion GM1, GM2, GM3, GM4, GM5, and 

GM6. The story displacement is maximum due to 

ground motion GM4 and minimum due to ground 

motion GM3. The story velocity is maximum due to 

ground motion GM2 and minimum due to ground 

motion GM3. The story acceleration is maximum due 

to ground motion GM2 and minimum due to ground 

motion GM3 and GM6. It indicates that the building 

undergoes high story displacement due to low-

frequency content ground motion and high story 

velocity and acceleration due to intermediate-

frequency content ground motion. However, it 

experiences low story displacement, velocity, and 

acceleration due to high-frequency content ground 

motion in (x) transverse direction. 
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Fig-4.1: Story displacement, velocity, and acceleration of 

two-story regular reinforced concrete building due to 

ground motion GM1, GM2, GM3, GM4, GM5, and GM6  

 

Fig-4.2: Story displacement, velocity, and acceleration of 

six-story regular reinforced concrete buildings due to 

ground motion GM1, GM2, GM3, GM4, GM5, and GM6  

 

Fig-4.3: Story displacement, velocity, and acceleration of 

twenty-story regular reinforced concrete buildings due to 

ground motion GM1, GM2, GM3, GM4, GM5, and GM6  

The base shear of two-story regular RC building due 

to ground motion GM1, GM2, GM3, GM4, GM5, 

and GM6 is shown in Figure 4.4. Figure 4.4 (a) 

shows that the building has maximum base shear of 

3,350.56 kN due to 1940 Imperial Valley (El Centro) 

elcentro_EW component and minimum base shear of 

981.81 kN due to 1957 San Francisco (Golden Gate 

Park) GGP010 component ground motion in x-

direction. Fig-4.4 (b) shows that the building has 

maximum base shear of 3,828.29 kN due to 1940 

Imperial Valley (El Centro) elcentro_EW component 

and minimum base shear of 652.36 kN due to 1957 

San Francisco (Golden Gate Park) GGP010 

component ground motion in z-direction. 

 

Fig-4.4.: Base shear of two-story regular RC building 

due to ground motion GM1-GM6 in (a) x and (b) z-

direction 

 

Fig-4.5:Base Shear of Six-Story Regular RC Building 

Due To Ground Motion GM1-GM6 In (A) X and (B) 

Z-Direction 

The base shear of six-story regular RC 

building due to ground motion GM1, GM2, GM3, 

GM4, GM5, and GM6 is shown in Figure 4.5. Figure 

4.5 (a) shows that the building has maximum base 

shear of 4164.85 kN due to 1940 Imperial Valley (El 

Centro) elcentro_EW component and minimum base 

shear of 376.88 kN due to 1957 San Francisco 

(Golden Gate Park) GGP010 component ground 
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motion in x-direction. Figure 4.5 (b) shows that the 

building has maximum base shear of 3587.44 kN due 

to 1940 Imperial Valley (El Centro) elcentro_EW and 

minimum base shear of 284.34 kN due to 1957 San 

Francisco (Golden Gate Park) GGP010 component 

ground motion in z-direction. 

 

Fig-4.6:Base shear of twenty-story regular RC 

building due to ground motion GM1-GM6 in (a) x 

and (b) z-direction 

The base shear of twenty-story regular RC building 

due to ground motion GM1, GM2, GM3, GM4, 

GM5, and GM6 is shown in Figure 4.6. Figure 4.6 (a) 

shows that the building has maximum base shear of 

6,437.29 kN due to1940 Imperial Valley (El Centro) 

elcentro_EW component and minimum base shear of 

355.83 kN due to 1957 San Francisco (Golden Gate 

Park) GGP010 component ground motion in x-

direction. Figure 4.6 (b) shows that the building has 

maximum base shear of 6,538.69 kN due to 1940 

Imperial Valley (El Centro) elcentro_EW component 

and minimum base shear of 338.98 kN due to 1957 

San Francisco (Golden Gate Park) GGP010 

component ground motion in z-direction. 

The maximum and minimum values of story 

displacement, story velocity, story acceleration, and 

base shear of two, six, and twenty-story regular RC 

building due to GM1-GM6 in x and z-direction are 

summarized in Table 4.1. 

Table 4.1: Two, Six, and Twenty-Story Regular RC 

Building Responses Due To GM1-GM6 in X and Z-

Direction 

 

 

5. IRREGULAR RC BUILDING RESULTS AND 

DISCUSSION 

Figure 5.1 shows story displacement, velocity, and 

acceleration of two-story regular RC building due to 

ground motion GM1, GM2, GM3, GM4, GM5, and 

GM6. The story displacement is maximum due to 

ground motion GM4 and minimum due to ground 

motion GM3. The story velocity is maximum due to 

ground motion GM2 and minimum due to ground 

motion GM3. The story acceleration is maximum due 

to ground motion GM2 and minimum due to ground 

motion GM3 and GM6. It indicates that the building 

undergoes high story displacement due to low-

frequency content ground motion and high story 

velocity and acceleration due to intermediate-

frequency content ground motion. However, it 

experiences low story displacement, velocity, and 

acceleration due to high-frequency content ground 

motion in (x) transverse direction. 

 

 

Fig-5.1: Story displacement, velocity, and 

acceleration of two-story regular reinforced concrete 

building due to ground motion GM1, GM2, GM3, 

GM4, GM5, and GM6 in x-direction 

The base shear of two-story regular RC 

building due to ground motion GM1, GM2, GM3, 

GM4, GM5, and GM6 is shown in Figure 5.2. Figure 

5.2 (a) shows that the building has maximum base 

shear of 3,350.56 kN due to 1940 Imperial Valley (El 

Centro) elcentro_EW component and minimum base 

shear of 981.81 kN due to 1957 San Francisco 

(Golden Gate Park) GGP010 component ground 

motion in x-direction. Figure 5.2 (b) shows that the 
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building has maximum base shear of 3,828.29 kN 

due to 1940 Imperial Valley (El Centro) elcentro_EW 

component and minimum base shear of 652.36 kN 

due to 1957 San Francisco (Golden Gate Park) 

GGP010 component ground motion in z-direction. 

 

Fig-5.2: Base shear of two-story regular RC building 

due to ground motion GM1-GM6 in (a) x and (b) z-

direction. 

 

Fig-5.3: Story displacement, velocity, and 

acceleration of six-story regular reinforced concrete 

buildings due to ground motion GM1, GM2, GM3, 

GM4, GM5, and GM6 in x-direction 

The base shear of six-story regular RC 

building due to ground motion GM1, GM2, GM3, 

GM4, GM5, and GM6 is shown in Figure 5.4. Figure 

5.4 (a) shows that the building has maximum base 

shear of 4164.85 kN due to 1940 Imperial Valley (El 

Centro) elcentro_EW component and minimum base 

shear of 376.88 kN due to 1957 San Francisco 

(Golden Gate Park) GGP010 component ground 

motion in x-direction. Figure 5.4 (b) shows that the 

building has maximum base shear of 3587.44 kN due 

to 1940 Imperial Valley (El Centro) elcentro_EW and 

minimum base shear of 284.34 kN due to 1957 San 

Francisco (Golden Gate Park) GGP010 component 

ground motion in z-direction. 

 

Fig-5.4: Base shear of six-story regular RC building 

due to ground motion GM1-GM6 in (a) x and (b) z-

direction. 

 

Fig-5.5 Story displacement, velocity, and 

acceleration of twenty-story regular reinforced 

concrete buildings due to ground motion GM1, GM2, 

GM3, GM4, GM5, and GM6 in x-direction. 

The base shear of twenty-story regular RC 

building due to ground motion GM1, GM2, GM3, 

GM4, GM5, and GM6 is shown in Figure 5.27. 

Figure 5.27 (a) shows that the building has maximum 

base shear of 6,437.29 kN due to1940 Imperial 

Valley (El Centro) elcentro_EW component and 

minimum base shear of 355.83 kN due to 1957 San 

Francisco (Golden Gate Park) GGP010 component 

ground motion in x-direction. Figure 5.27 (b) shows 

that the building has maximum base shear of 

6,538.69 kN due to 1940 Imperial Valley (El Centro) 

elcentro_EW component and minimum base shear of 

338.98 kN due to 1957 San Francisco (Golden Gate 

Park) GGP010 component ground motion in z-

direction. 
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Fig-5.6: Base shear of twenty -story regular RC 

building due to ground motion GM1-GM6 in (a) x 

and (b) z-direction. 

CONCLUSION 

Following conclusions can be drawn for the two, six, 

and twenty-story regular RC buildings from the 

results obtained: 

• Two-story regular RC building experiences 

maximum story displacement due to low-

frequency content ground motion in x and z-

direction 

• Two-story regular RC building experiences 

minimum story displacement due to high-

frequency content ground motion in x and z-

direction 

• Two-story regular RC building experiences 

maximum story velocity due to intermediate-

frequency content ground motion in x-direction 

and low-frequency content ground motion in z-

direction 

• Two-story regular RC building experiences 

minimum story velocity due to high-frequency 

content ground motion in x and z-direction 

• Two-story regular RC building experiences 

maximum story acceleration due to intermediate-

frequency content ground motion in x-direction 

and low-frequency content ground motion in z-

direction 

• Two-story regular RC building experiences 

minimum story acceleration due to high-

frequency content ground motion in x and z-

direction 

• Two-story regular RC building experiences 

maximum base shear due to low-frequency 

content ground motion in x and z-direction 

• Two-story regular RC building experiences 

minimum base shear due to high-frequency 

content ground motion in x and z-direction 

• Six-story regular RC building undergoes 

maximum story displacement due to low-

frequency content ground motion in x and z-

direction 

• Six-story regular RC building undergoes 

minimum story displacement due to high-

frequency content ground motion in x and z-

direction 

• Six-story regular RC building undergoes 

maximum story velocity due to low-frequency 

content ground motion in x and z-direction 

• Six-story regular RC building undergoes 

minimum story velocity due to high-frequency 

content ground motion in x and z-direction 

• Six-story regular RC building undergoes 

maximum story acceleration due to intermediate-

frequency content ground motion in x-direction 

and low-frequency content ground motion in z-

direction 

• Six-story regular RC building undergoes 

minimum story acceleration due to high-

frequency content ground motion in x and z-

direction 

• Six-story regular RC building undergoes 

maximum base shear due to low-frequency 

content ground motion in x and z-direction 

• Six-story regular RC building undergoes 

minimum base shear due to high-frequency 

content ground motion in x and z-direction 

• Twenty-story regular RC building undergoes 

maximum story displacement due to low-

frequency content ground motion in x and z-

direction 

• Twenty-story regular RC building undergoes 

minimum story displacement due to high-

frequency content ground motion in x and z-

direction 

• Twenty-story regular RC building undergoes 

maximum story velocity due to low-

frequency content ground motion in x and z-

direction 

• Twenty-story regular RC building undergoes 

minimum story velocity due to high-

frequency content ground motion in x and z-

direction. 
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• Twenty-story regular RC building undergoes 

maximum story acceleration due to low-

frequency content ground motion in x and z-

direction. 

• Twenty-story regular RC building undergoes 

minimum story acceleration due to high-

frequency content ground motion in x and z-

direction. 

• Twenty-story regular RC building undergoes 

maximum base shear due to low-frequency 

content ground motion in x and z-direction. 

• Twenty-story regular RC building undergoes 

minimum base shear due to high-frequency 

content ground motion in x and z-direction 

 

Following conclusions can be drawn for the two, six, 

and twenty-story irregular RC buildings from the 

results obtained: 

• Two-story irregular RC building experiences 

maximum story displacement due to intermediate-

frequency content ground motion in x direction 

and low-frequency content ground motion in z-

direction. 

• Two-story irregular RC building experiences 

minimum story displacement due to high-

frequency content ground motion in x and z-

direction. 

• Two-story irregular RC building experiences 

maximum story velocity due to intermediate-

frequency content ground motion in x-direction 

and low-frequency content ground motion in z-

direction. 

• Two-story irregular RC building experiences 

minimum story velocity due to high-frequency 

content ground motion in x and z-direction. 

• Two-story irregular RC building experiences 

maximum story acceleration due to intermediate-

frequency content ground motion in x-direction 

and low-frequency content ground motion in z-

direction. 

• Six-story irregular RC building undergoes 

maximum story displacement due to low-

frequency content ground motion in x and z-

direction. 

• Six-story irregular RC building undergoes 

minimum story displacement due to high-

frequency content ground motion in x and z-

direction. 

• Six-story irregular RC building undergoes 

maximum story velocity due to low-

frequency content ground motion in x and z-

direction. 

• Six-story irregular RC building undergoes 

minimum story velocity due to high-

frequency content ground motion in x and z-

direction. 

• Twenty-story irregular RC building 

undergoes maximum story displacement due 

to low-frequency content ground motion in x 

and z-direction. 

• Twenty-story irregular RC building 

undergoes minimum story displacement due 

to high-frequency content ground motion in x 

and z-direction. 

• Twenty-story irregular RC building 

undergoes maximum story velocity due to 

low-frequency content ground motion in x 

and z-direction. 

• Twenty-story irregular RC building 

undergoes minimum story velocity due to 

high-frequency content ground motion in x 

and z-direction 

 

It can be summarized that low-frequency content 

ground motion has significant effect on both regular 

as well as irregular RC buildings responses. 

However, high-frequency content ground motion has 

very less effect on responses of both regular and 

irregular RC buildings. It is found that the 

intermediate-frequency content ground motion has 

less effect than low-frequency content ground motion 

and more effect than high-frequency content ground 

motion on the RC buildings. 
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