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Abstract— As India is suffering from drastic population 

increament these days thus to settle this population we need 

to built high rise structures and shelters which should be 

design for both economical aspect as well as for stability 

aspect as per specific and safe loading conditions. Seismic 

Analysis is a must part of load analysis in these days due to 

non-homogeneous climatic and environmental conditions 

where sudden impactment of lateral forces may arise. Not 

only new structures even old structure should be checked 

once for such loading conditions to provide safety to the 

population. In this study we will analyze an old structure for 

seismic design using retrofitting technique. For this study we 

will use analysis tool staad.pro and for determining present 

strength N.D.T technique must be used. In this study it is 

concluded that with the technique of retrofitting, stability of 

a structure can be regained without dismantling the structure 

using strengthening supportive members. 
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I. INTRODUCTION 

Seismic retrofitting is mainly done to meet the seismic safety 

requirements. The planning of alterations to existing 

buildings differs from new planning through an important 

condition; the existing construction must be taken as the basis 

of all planning and building actions.  

 India is one of the most earthquake prone countries 

in the world and has experienced several major or moderate 

earthquakes during the last 15 years. About 50-60 % of the 

total area of the country is vulnerable to seismic activity of 

varying intensities. Many existing buildings do not meet the 

seismic strength requirement.  

 The need for seismic retrofitting of an existing 

building can arise due to several reasons like: building not 

designed to code, subsequent updating of code and design 

practice, subsequent upgrading of seismic zone, deterioration 

of strength and aging, modification of existing structure, 

change in use of the building, etc.  

 Seismic retrofit is primarily applied to achieve 

public safety, with various levels of structure and material 

survivability determined by economic considerations. In 

recent years, an increased urgency has been felt to strengthen 

the deficient buildings, as part of active disaster mitigation, 

and to work out the modifications that may be made to an 

existing structure to improve the structural performance 

during an earthquake. 

 In this proposed work we are considering a live 

project of G+4 existing old structure, structure is modelled in 

staad with existing strength determine from NDT and then 

providing extra columns, thickness and struts at places where 

strength is at failure. 

II. RETROFITTING TECHNIQUE 

Seismic Retrofitting Techniques are required for concrete 

constructions which are vulnerable to damage and failures by 

seismic forces. In the past thirty years, moderate to severe 

earthquakes occurs around the world every year. Such events 

lead to damage to the concrete structures as well as failures. 

 Thus the aim is to Focus on a few specific 

procedures which may improve the practice for the evaluation 

of seismic vulnerability of existing reinforced concrete 

buildings of more importance and for their seismic 

retrofitting by means of various innovative techniques such 

as base isolation and mass reduction. 

 So Seismic Retrofitting is a collection of mitigation 

technique for Earthquake engineering. It is of utmost 

importance for historic monuments, areas prone to severe 

earthquakes and tall or expensive structures. 

III. LITERATURE SURVEY: 

C. Maravea et. al. (2014) studied the assessment of the 

capacity and the improvement of the seismic performance of 

a historic masonry structure in Kastoria, Greece. The study 

posed several challenges, as there were uncertainties 

regarding the properties of the materials and the global 

response of the structure. The load-carrying system consisted 

of various structural element types, i.e. timber-framed 

masonry and timber or steel frames, which implicate 

nonlinearities/complexities regarding the response of the 

structure in both directions. In addition, the fact that the 

building has been strengthened in the past complicated its 

assessment. The procedure followed for the proposal of the 

necessary improvements was in accordance with the 

European Standards (Eurocodes) related to earthquake, 

masonry, timber and steel design. Moreover, dynamic time 

history analyses were performed for comparison purposes. 

The results verify the enhancement of the building’s behavior 

under earthquake loading.  

 MAYORCA et. al. (2004) observed that Masonry 

structures are widely used due to its low cost and construction 

easiness especially in developing countries. In spite of the 

efforts to provide guidelines for the construction of sound 

earthquake resistant houses, every year casualties due to 

collapsing masonry houses during earthquakes are reported. 

Although it is clear that retrofitting the existing housing stock 

is urgent, successful campaigns oriented in this direction are 

scarce or inexistent. To overcome this situation, retrofitting 

techniques involving inexpensive construction materials 

available in remote regions and low-skill labor as well as 

aggressive educational campaigns are needed. This paper 

presents an innovative retrofitting method for masonry 

houses, which consists of using polypropylene bands 

arranged in a mesh fashion and embedded in a mortar overlay. 
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These bands, which are commonly used for packing, are 

resistant, inexpensive, durable and worldwide available. In 

order to verify the suitability of the proposed method, a series 

of masonry walls, with and without retrofit, were tested under 

in-plane loads. Although the retrofitted wall peak strength 

was almost the same as that of the bare wall, its post-peak 

strength was larger and sustained for lateral drifts over 2%. In 

order to investigate the proposed retrofitting features for 

different material properties and mesh configurations, 

numerical simulations based on a discrete modeling approach 

were performed. The effects of the band mesh pitch and 

connection distribution combined with different masonry 

types were examined. 

 Gorai and Maiti (2016) Stated that A large number 

of reinforced concrete structures located seismic prone areas 

are not capable of withstanding earthquake action according 

to the current coal provisions. Furthermore the seismic 

behaviour of the existing buildings are affected due to design 

deficiency, construction deficiency, additional loads, 

additional performance demand, etc. Recent earthquakes 

have clearly demonstrated an urgent need to upgrade and 

strengthen these seismically deficient structures. The 

retrofitting is one of the best options to make an existing 

inadequate building safe against future probable earthquake 

or other environmental forces. Retrofitting reduces the 

vulnerability of damage of an existing structure during a near 

future seismic activity. It aims to strengthen a structure to 

satisfy the requirements of the current codes for seismic 

design. The Significant amount of research work has been 

carried out in recent years to develop various strengthening 

and rehabilitation techniques to improve the seismic 

performance of structures. This paper present of overview on 

different innovative and cost effective techniques of 

retrofitting for strengthening the damaged structures. 

IV. PROBLEM IDENTIFICATION 

The following outcomes of literature review are as follows: 

 Staad.pro is advance analysis tool for structural analysis. 

 Researchers determined that retrofitting in a structure 

minimizes the bending moment and forces generated due 

to loads and its age which results in increase in structure 

life with stability and safety. 

 It is observed that for seismic force resistivity in an old 

structure, effect of retrofitting members are resisting 

forces and increases stability. 

 It is observed that none of the researchers opted software 

implementation to assign strength available and to 

provide strength using pre analysis in analysis tool. 

 Objectives: 

 To determine best and economical technique of 

retrofitting by implementing on a live project. 

 To provide latest technology (software) utilization in 

structure strengthening. 

 To provide live cases study in Bhopal M.P. (INDIA) in 

order to promote cost effective techniques to develop 

strength in old structures rather than construction of new 

one which will be very expensive. 

 To develop a concept which will provide strength to the 

structure as well as provide better load distribution. 

V. METHODOLOGY 

1) Step-1: Review of literatures, book and internet sources 

related to our research area. 

2) Step-2: Problem identification and formulation of study. 

3) Step-3: Site data, dimension, location, area and Strength 

(N.D.T.) 

4) Step-4: Modelling of structure in analysis tool.  

5) Step-5: Assignment of sectional details, loading 

conditions, support conditions and strength determined 

using N.D.T. 

6) Step-6: Comparative analysis and results. 

7) Step-7: To Conclude the study. 

 Geometrical details: 

S.No. Description Values 

1 Number of storey 4 

2 Number of bays 4 

3 Storey height 3.2 m 

4 G.F. height 3 m 

5 Bay width 4.0 m 

6 Size of beam 250 x 500 mm 

7 Size of column 450 x 450 mm 

8 Thickness of R.C.C. slab 150 mm 

9 Thickness of brick wall 230 mm 

Table 1: Geometrical data 

 
Fig. 1: analysis using tool staad 

Dead Load as per I.S. 875-I Remarks 

Loading 

type 
Calculation Load Unit  

For floor 

height 3m 

0.23m x 

(3.2-0.5)m x 

18 kN/m2 

10.35 kN/m2 
As per wall 

height 

Parapet 

wall 

0.23m x 

(1.0)m x 18 

kN/m2 

4.6 kN/m2 

Assume 

parapet 

wall height 

1 m 

Floor Load  

Slab load 
0.15m x 

25kN/m2 
3.75 kN/m2 

Adopting 

Slab 

Thickness 

150 mm 

Floor 

Finishing 

(16 x 16) = 

256m2 
0.9 kN/m2 Assume 

Total Floor Load 4.65 kN/m2  

Table2: Load calculations 
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S. 

No. 
Parameter Value Remarks 

1 
Zone 

Intensity 
0.1 

Table 2 (1893-part-1 

2016) 

2 
Damping 

ratio 
0.5 

Table-3 (1893-part-1 

2016) 

3 
Importance 

factor 
1.5 

School building Table 

6 (1893-part-1 2016) 

4 
Response 

Reduction 
5 

Ductile detailing 

(S.M.R.F.) Table-7 

1893-part-1 2016 

5 
Soil site 

factor 
Medium Adopt 

Table 3: Seismic parameters 

VI. ANALYSIS RESULTS: 

 Max. Bending moment: 

 
Discussion: As observed above Bending moment decreases 

due to strengthening of structure considering struts and 

supporting failure and weak beams and columns.  

 Shear Force kN: 

 
Discussion: As above result shows that unbalance forces are 

decreasing in retrofitted structure, this is due to the capability 

of members to transfer load at joints more suitability 

comparing to older structure. 

 Axial Force: 

 
Discussion: As shown in figure above, It is observed that 

vertical forces are distributed evenly in retrofitted structure 

causing low frequency distribution. 

 Storey Displacement mm 

 
Discussion: As observed in above figure due to Re-

strengthening of the building frame, its intensity to resist 

lateral forces increased causing less displacement in 

comparison. 

VII. CONCLUSION 

 In this study it is observed that with the technique of 

retrofitting, stability of a structure can be regained 

without dismantling the structure using strengthening 

supportive members. 

 It is observed that retrofitting technique can be 65% 

economical than dismantling and constructing a new 

structure. 

 It can be concluded that software analysis and site 

experimental work can be combined for development of 

infrastructure, As we did in this study where we 

determined the strength of the structure using NDT 

(rebound hammer) whereas modelling and checking 

strength development can be done using analysis tool 

staad.pro. 

VIII. FUTURE SCOPE 

1) In this study an existing structure of G+4 is considered 

which can be implement on a tall structure in future. 

2) In this study seismic zone is considered whereas in future 

wind or dynamic loading can be observe. 

3) In this project analysis tool staad.pro is considered 

whereas in future on we can use sap2000 or Etabs. 
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