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Abstract: Of the many natural and environmental disasters, seismic actions - earth earthquakes have the 

greatest impact on structures. It has been observed that structures lose strength over time due to many 

reasons, such as seismic activity, soil failure due to land movement, and so on. Then there are problems 

such as damage to the roof, foundation, walls, pillars, columns and beams. For them, structures become 

statically dangerous. And there is a question of security, and a decision comes - retrophyting. There are 

various building structures of public, private and historical significance. This work consists of seismic 

analysis of the open ground floor building using ETABS software. The structure is analyzed, and different 

models consist of different parameters. The maximum floor displacement is observed for the floor 4, which 

has a value of 1.4 mm. The maximum time period is observed for the mode 1 and it decreases to model-12. 
 

Keywords: Base Shear, storey displacement, storey stiffness and storey drift 

 

I. INTRODUCTION 

To meet the requirements of the previous infrastructure, new innovative materials / technologies in the field of civil 

engineering began to break through. As the buildings age and the bar for the buildings is growing, the old buildings 

began to show a serious need for additional repairs. Retrophication of structures such as construction, which includes 

the restoration, maintenance and strengthening of the building, is not only a need for construction and management in 

urban areas, but also a problem, which arises from design engineers in the disciplines of property management. 

Retrophyte is defined as the process of modifying existing structures, such as buildings, bridges, heritage structures, to 

make them more resistant to seismic activity and other natural disasters. 

 

II. LITERATURE REVIEW 

Niels Peter Hoi and Marya - Kaarina Sederquist (2009) A new methodology for assessing the seismic or load-bearing 

capacity of existing buildings with traditional concrete building systems on site is presented. This is part of a multi-

stage methodology (step 2) for seismic evaluation and reconstruction of existing buildings developed by the author. 

This methodology is based on the concept of performance-oriented evaluation (PBA) of existing buildings. Estimate 

the expected seismic strength, nominal expansion and maximum movement of the considered building, taking into 

account the characteristics of different structural subsystems (frames, wall panels / shafts). Building system of the 

carrier. Based on these estimates, it is possible to assess the expected behavior and static bearing capacity of existing 

high-rises in different seismic scenarios, taking into account the relevant seismic loads of the building under 

consideration. The results of the approximate evaluation can be very well compared with the results of the "accurate" 

analysis of the push of the considered building, made using a nonlinear computer code. 

Giuseppe Oliveto and Massimo Marletta (June 2005) Seismic restoration of reinforced concrete buildings not intended 

for earthquake endurance is planned. After a brief description of how seismic activity is described for design purposes, 

methods for assessing the seismic vulnerability of existing buildings are presented. Traditional seismic methods of 

modernization are being revised and their weaknesses are being identified. Modern seismic modernization methods and 

philosophies are being reviewed, including basic energy dissipation and insulating devices. The presentation is 

illustrated by case studies of actual buildings, where traditional and innovative methods of repair are used. 
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The analysis is carried out on the different models using ETABS sof

1. Model I: G+14 storey building without retrofitting

2. Model II: G+14storey building retrofitted with shear walls at corner at bottom storey

3. Model III: G+14storey building retrofitted with shear walls 

4. Model IV: G+14storey building retrofitted with plus shape shear walls at central portion at bottom storey

5. Model V: G+14storey building retrofitted with straight shear walls at external portion at bottom s

 

Fig.1: Plan of model-1 

Fig.3: Plan of model-3 
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III. METHODOLOGY 

The analysis is carried out on the different models using ETABS software, following models have been considered. 

Model I: G+14 storey building without retrofitting 

Model II: G+14storey building retrofitted with shear walls at corner at bottom storey

Model III: G+14storey building retrofitted with shear walls at external central portion at bottom storey

Model IV: G+14storey building retrofitted with plus shape shear walls at central portion at bottom storey

Model V: G+14storey building retrofitted with straight shear walls at external portion at bottom s

 
 Fig.2: Plan of model

 

 Fig.4: Plan of model

 
Fig.5: Plan of model-5 
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tware, following models have been considered.  

Model II: G+14storey building retrofitted with shear walls at corner at bottom storey 

at external central portion at bottom storey 

Model IV: G+14storey building retrofitted with plus shape shear walls at central portion at bottom storey 

Model V: G+14storey building retrofitted with straight shear walls at external portion at bottom storey 

 

Fig.2: Plan of model-2 

 
Fig.4: Plan of model-4 
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The following results are obtained for all the models which are analyzed using ET

Fig.6: Storey Displacement (X

The above graph gives the details about the Storey Displacement (X

mentioned in the graph & maximum results are obtained for the 

shear walls at external portion at bottom storey

Fig. 7:

The above graph is related to the Storey Displacement (X

observed for the storey 15 having value of 16 mm.
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IV. RESULTS AND DISCUSSIONS 

for all the models which are analyzed using ETABS software.

Storey Displacement (X-direction) for all models 

The above graph gives the details about the Storey Displacement (X-direction) for all models, the all models have been 

mentioned in the graph & maximum results are obtained for the model-5 (G+14storey building retrofitted with straight 

shear walls at external portion at bottom storey). 

Fig. 7:Storey Displacement (X-direction) for model-1 

The above graph is related to the Storey Displacement (X-direction) for model-1, the maximu

observed for the storey 15 having value of 16 mm. 
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ABS software. 

 

direction) for all models, the all models have been 

G+14storey building retrofitted with straight 

 

1, the maximum storey displacement is 
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Fig.8:Storey Displacement (X

The above graph is related to the Storey Displacement (X

observed for the storey 15 having value of 15 mm.

Fig. 9:

The above graph gives the details about the 

mentioned in the graph & maximum results are obt

shear walls at external portion at bottom storey

 

0
2
4
6
8

10
12
14
16

S
T

O
R

E
Y

 1
5

S
T

O
R

E
Y

 1
4

S
to

re
y 

D
is

pl
ac

em
en

t 
(m

m
)

0

1

2

3

4

5

6

7

8

S
T

O
R

E
Y

 D
R

IF
T

 (
M

M
)

Storey Drift (mm)

MOD I MOD II

IJARSCT  
   

International Journal of Advanced Research in Science, Communication and

 Volume 2, Issue 1, August 2022 
 

                  DOI: 10.48175/568 

Storey Displacement (X-direction) for model-2 

The above graph is related to the Storey Displacement (X-direction) for model-2, the maximum storey displacement is 

for the storey 15 having value of 15 mm. 

Fig. 9:Storey Drift (X-direction) for all models 

The above graph gives the details about the Storey Drift (X-direction) for all models, the all models have been 

mentioned in the graph & maximum results are obtained for the model-5 (G+14storey building retrofitted with straight 

shear walls at external portion at bottom storey). 
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2, the maximum storey displacement is 

 

, the all models have been 

G+14storey building retrofitted with straight 

S
T

O
R

E
Y

 2

S
T

O
R

E
Y

 1

MOD V



 

 

       International Journal of Advanced 

  

Copyright to IJARSCT 

www.ijarsct.co.in 

Impact Factor: 6.252 

Fig. 10:

The above graph is related to the Storey 

storey 1 having value of 1.6 mm. 

Fig.11:

The above graph is related to the Storey 

storey 4 having value of 1.4 mm. 
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Fig. 10:Storey Drfit (X-direction) for model-1 

Storey Drift (X-direction) for model-1, the maximum Storey 

Fig.11:Storey Drfit (X-direction) for model-2 

Storey Drift (X-direction) for model-2, the maximum Storey 
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Storey Drift is observed for the 

 

Storey Drift is observed for the 
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Fig.12: 

The above graph gives the details about the Time

mentioned in the graph & maximum results are obtained for the model

shear walls at external portion at bottom storey

decreasing towards model-12. 

Fig.13:

The above graph is related to the Time-

mode-1 having value of 1.6 sec. 
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Fig.12: Time-Period (X-direction) for all models 

The above graph gives the details about the Time-Period (X-direction) for all models, the all models have been 

mentioned in the graph & maximum results are obtained for the model-5 (G+14storey building retrofitted with straight 

shear walls at external portion at bottom storey). The maximum time period is observed for mode

Fig.13:Time-Period (X-direction) for model-1 

-Period (X-direction) for model-1, the maximum Time
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, the all models have been 

torey building retrofitted with straight 

). The maximum time period is observed for mode-1 and it goes on 

 

1, the maximum Time-Period is observed for the 

MOD V
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Fig.14:Storey Shear (X-direction ) for all models

The above graph gives the details about the 

mentioned in the graph & maximum results are obtained for the model

shear walls at external portion at bottom storey

Fig.15:

The above graph is related to the Storey Shear 

the storey 1 having value of 732.19 kN.
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direction ) for all models 

The above graph gives the details about the Storey Shear (X-direction) for all models, the all models have been 

mentioned in the graph & maximum results are obtained for the model-5 (G+14storey building retrofitted with straight 

shear walls at external portion at bottom storey). 

Fig.15:Storey Shear (X-direction ) for model-1 

Storey Shear (X-direction) for model-1, the maximum Storey Shear 

kN. 
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, the all models have been 

G+14storey building retrofitted with straight 
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The above graph gives the details about the Storey Stiff

mentioned in the graph & maximum results are obtained for the model

shear walls at external portion at bottom storey

 

The above graph is related to the Storey Stiffness (X

for the storey 1 having value of 677446.89 kN/m
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Fig.16:Storey Stiffness for all models 

The above graph gives the details about the Storey Stiffness (X-direction) for all models, the all models have been 

mentioned in the graph & maximum results are obtained for the model-5 (G+14storey building retrofitted with straight 

shear walls at external portion at bottom storey). 

Fig.17:Storey Stiffness for model-1 

The above graph is related to the Storey Stiffness (X-direction) for model-1, the maximum Storey Stiffness is observed 

677446.89 kN/m. 
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direction) for all models, the all models have been 

G+14storey building retrofitted with straight 

 

1, the maximum Storey Stiffness is observed 
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Figure 0.1:Storey Displacement (Y-direction) for all models 

The above graph gives the details about the Storey Displacement (Y-direction) for all models, the all models have been 

mentioned in the graph & maximum results are obtained for the model-5 (G+14storey building retrofitted with straight 

shear walls at external portion at bottom storey). 

 

V. CONCLUSION 

The present work consists of the seismic analysis of the open ground storey building using ETABS software. The 

structure is analyzed and the different models consists of Model I: G+14 storey building without retrofitting, Model II: 

G+14storey building retrofitted with shear walls at corner at bottom storey, Model III: G+14storey building retrofitted 

with shear walls at external central portion at bottom storey, Model IV: G+14storey building retrofitted with plus shape 

shear walls at central portion at bottom storey and Model V: G+14storey building retrofitted with straight shear walls at 

external portion at bottom storey. The following conclusions are made. 

1. The maximum storey displacement is observed for the storey 4 having value of 1.4 mm. 

2. The maximum time period is observed for mode-1 and it goes on decreasing towards model-12. 

3. Maximum results of Storey Shear (X-direction) are obtained for the model-5 (G+14storey building retrofitted 

with straight shear walls at external portion at bottom storey). 

4. The maximum Storey Shear is observed for the storey 1 having value of 773.36 kN. 

5. The maximum Storey Stiffness is observed for the storey 1 having value of 677446.89 kN/m. 

 

REFERENCES 

[1]. By Marc Badoux and James O. Jirsa, “STEEL BRACING OF RC FRAMES FOR SEISMIC 

RETROFITTING”, J. Struct. Eng. 1990.116:55-74. 

[2]. Niels Peter Høj, Marja-Kaarina Söderqvist, “Assessment of the Seismic Resistance and Structural Safety of 

Existing Multistory Residential Buildings” Structural Engineering International 2/2009  

0

10

20

30

40

50

60

70

80

90

100

S
T

O
R

E
Y

 D
IS

P
L

A
C

E
M

E
N

T
 (

M
M

)

ALL STOREY

Storey Displacement (mm)- Y-direction



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 1, August 2022 
 

Copyright to IJARSCT                  DOI: 10.48175/568 805 

www.ijarsct.co.in 

Impact Factor: 6.252 

[3]. Miao Cao, liyu Xie, Hesheng Tang, Naoki Funaki and Songtao Xue, “Performance Study of an 8-story Steel 

Building Equipped with Oil Damper Damaged During the 2011 Great East Japan Earthquake”, DOI: 

http://doi.org/10.3130/jaabe.15.303.  

[4]. Y. Frank Chen, Junsheng Liu & Yun Shi, “Retrofitting of a seismically deficient building”, DOI: 

10.1080/24705314.2016.1211234, Year 

[5]. Corey T. Griffin, “Multi-performance retrofits to commercial buildings in seismic zones, DOI: 

10.1080/24705314.2017.1360171, 31 Aug 2017. 

[6]. [6] D. K. Baros and s. E. Dritsos, “A Simplified Procedure to Select a Suitable Retrofit Strategy for Existing 

RC Buildings Using Pushover Analysis”, Journal of Earthquake Engineering, 12:823–848, Year 2008 DOI: 

10.1080/13632460801890240.  

[7]. Fardad Haghpanah, Hamid Foroughi & Reza Behrou “Sustainable seismic retrofitting of a RC building using 

performance-based design approach” DOI: 10.3846/2029882X.2017.1380539 01 Oct 2017  

[8]. FABIO MAZZA and ALFONSO VULCANO (2009), “Nonlinear Response of RC Framed Buildings with 

Isolation and Supplemental Damping at the Base Subjected to Near-Faul Earthquakes” 

[9]. Georgia e. Thermou, amr s. Elnashai, and stavroula j. Pantazopoulou (2010), “Design and Assessment 

Spectra for Retrofitting of RC Buildings” Journal of Earthquake Engineering, 14:5, 743-770, DOI: 

10.1080/13632460903410764 

[10]. Stefano Pampanin and Umut Akguzel (2011), Performance-Based Seismic Retrofit of Existing Reinforced 

Concrete Frame Bui ldings using Fibre-Reinforced Polymers:Challenges and Solutions DOI: 

10.2749/101686611X13049248220041. 

[11]. Miao Cao, liyu Xie, Hesheng Tang, Naoki Funaki and Songtao Xue, “Performance Study of an 8-story Steel 

Building Equipped with Oil Damper Damaged During the 2011 Great East Japan Earthquake”, DOI 

http://doi.org/10.3130/jaabe.15.303  

[12]. Simi Hoque “Building Simulation Tools for Retrofitting Residential Structures”  

[13]. YOSHIRO KOBATAKE “A seismic retrofitting method for existing reinforced concrete structures using 

CFRP Min-Ho CHEY, J. Geoffrey CHASE, John B. MANDER, Athol J. CARR, “innovative seismic 

retrofitting strategy of added stories isolation system, Front. Struct. Civ. Eng. 2013, 7(1): 13–23, DOI: 

10.1007/s11709-013-0195-9  

[14]. Y. Daniel, O. Lavan, “Gradient based optimal seismic retrofitting of 3D irregular buildings using multiple 

tuned mass dampers” 

[15]. O. Lavan, M. ASCE, “Optimal Design of Viscous Dampers and Their Supporting Members for the Seismic 

Retrofitting of 3D Irregular Frame Structures” DOI: 10.1061/(ASCE)ST.1943-541X.0001261. © 2015 

American Society of Civil Engineers.  

[16]. Antonio Formisano, Federico M. Mazzolani, “On the selection by MCDM methods of the optimal system for 

seismic retrofitting and vertical addition of existing buildings”  

[17]. Hanan Al-Nimry, Musa Resheidat and Saddam Qeran, “Rapid assessment for seismic vulnerability of low 

and medium rise infilled RC frame buildings”, earthquake engineering and engineering vibration 14: 275-

293 Vol.14, No.2 June 2015. 

[18]. André Furtado, Hugo Rodrigues, Humberto Varum and Aníbal Costa (dec 2015), “Evaluation of different 

strengthening techniques efficiency for a soft storey building”  

[19]. Y. Frank Chen, Junsheng Liu & Yun Shi, “Retrofitting of a seismically deficient building”, DOI: 

10.1080/24705314.2016.1211234, Year 

[20]. Paolo Foraboschi, “Versatility of steel in correcting construction deficiencies and in seismic retrofitting of 

RC buildings.”  

[21]. Massimiliano Ferraioli and AlbertoMandara, “Base Isolation for Seismic Retrofitting of a Multiple Building 

Structure: Design, Construction, and Assessment.” 

[22]. Simon Petrovčič & Vojko Kilar (2016),” Seismic Retrofitting of Historic Masonry Structures with the Use of 

Base Isolation - Modelling and Analysis Aspects” Modelling and Analysis Aspects, International Journal of 

Architectural Heritage, DOI: 10.1080/15583058.2016.1190881. 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 1, August 2022 
 

Copyright to IJARSCT                  DOI: 10.48175/568 806 

www.ijarsct.co.in 

Impact Factor: 6.252 

[23]. Antonio Di Cesare and Felice Carlo Ponzo (mar 2017), Seismic Retrofit of Reinforced Concrete Frame 

Buildings with Hysteretic Bracing Systems:Design Procedure and Behaviour Factor” 

[24]. Hindawi Shock and Vibration Volume 2017, Article ID 2639361, 20 pages: 

https://doi.org/10.1155/2017/2639361  

[25]. W. Leonardo Cortés-Puentes, Dan Palermo (sep 2017), “SMA tension brace for retrofitting concrete shear 

walls” 

 

 


