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A forum for professionals, academicians, authorities and industry experts 
to interact and disseminate knowledge on various aspects of earthquake 
engineering with different stakeholders, with an intent to increase awareness 
and develop their expertise on the subject.

Our Vision
To make seismic academy as one source of information and use it for  
promotion of all seismic initiatives in our country.
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Abstract
With the increasing demand for adaptive reuse of 
urban commercial buildings, structural rehabilitation 
has become a key strategy to extend the service life, 
improve the functionality, and ensure the safety of aging 
infrastructure. This paper presents a detailed case 
study on the structural rehabilitation and functional 
transformation of “Shopping Complex,” a reinforced 
concrete (RC) framed multi-storey building located in a 
high-footfall commercial zone. The building, originally 
designed for general commercial use, underwent 
significant structural modifications to be repurposed 
as a modern shopping centre. The project involved 
a comprehensive set of interventions including floor 
saw slab cutting, anchorage installation, steel sections 
replacement, epoxy bonding, lift shaft creation, and 
corrosion protection through anti-corrosive coatings.

The transformation was carried out while considering 
updated live load requirements, seismic provisions, 
and the integration of modern circulation systems 
such as escalators and lifts. Techniques like surface 
preparation with Pneumatic breakers, steel-concrete 
composite slab design, structural welding, and epoxy 
bonding were applied to ensure safe and monolithic 
structural behaviour. Anti-corrosive treatments 
were applied to all exposed steel elements to 

enhance durability in an enclosed yet humid indoor 
environment.

This paper highlights the methodology, technical 
challenges, sequencing strategies, and key learnings 
derived from the project. The outcome not only 
improved vertical circulation and load-bearing capacity 
but also brought the structure in alignment with 
seismic safety guidelines. The case study exemplifies 
how detail-oriented engineering, interdisciplinary 
collaboration, and modern rehabilitation technologies 
can successfully transform aging RC structures into 
future-ready commercial assets.

Introduction
In recent years, the built environment has witnessed 
a paradigm shift from new construction to the 
strategic rehabilitation and adaptive reuse of existing 
structures. With over 70% of India’s commercial 
buildings in metropolitan areas constructed before the 
early 2000s, there is an increasing push to upgrade 
outdated infrastructure to meet evolving performance, 
safety, and occupancy standards. According to a 
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report by the Confederation of Indian Industry (CII), 
the commercial real estate market is expected to grow 
at a CAGR of over 13% until 2030, with a significant 
portion driven by retrofitting and redevelopment rather 
than new builds. This trend is further accelerated by 
the challenges of land scarcity, regulatory hurdles 
for new construction, and growing awareness about 
sustainability and circular economy principles in the 
construction industry.

Retrofitting and rehabilitation of RC-framed buildings 
offer an opportunity to not only enhance structural 
integrity and seismic resistance but also to align 
aging structures with modern functional demands. 
Commercial complexes, in particular, face challenges 
such as increased live loads due to rising footfall, the 
need for energy-efficient layouts, and accessibility 
requirements such as escalators and lifts. Traditional 
office-style structures, when repurposed into multi-
retail shopping centres, require extensive modification 
to accommodate vertical circulation, upgraded MEP 
systems, and public safety features. These changes 
must be executed while ensuring minimal disturbance 
to occupants and nearby structures.

This paper focuses on the rehabilitation of “Shopping 
Complex,” an RC-framed commercial building 
consisting of two cellar levels, lower and upper ground 
floors, and eight upper storeys, originally used for 
mixed commercial purposes. With the client’s vision 
to transform it into a high-traffic retail destination, 
extensive structural modifications were required. Key 
interventions included slab cutting to install escalators, 
reinforcement of floor systems to accommodate 
increased live loads, installation of goods and 
passenger lifts, and replacement of outdated steel 
elements with load-compliant Steel sections.

In addition to structural reconfiguration, the 
rehabilitation process also emphasized seismic safety, 
corrosion resistance, and long-term durability. Special 
attention was given to surface treatment, anchorage 
detailing, and composite action between new and 
existing structural elements. The entire execution 
was phased to allow partial functionality of the 

building during construction, thereby addressing the 
dual challenge of structural integrity and operational 
continuity.

Through this case study, the paper aims to provide 
valuable insights into the technical, logistical, and 
interdisciplinary coordination involved in modern 
commercial retrofitting. It also highlights the growing 
importance of integrating structural rehabilitation 
techniques with lifecycle performance, safety codes, 
and urban redevelopment strategies.

Existing Conditions and Structural Overview
Shopping Complex is a reinforced concrete (RC) 
framed building with:
•	 Cellar 1 and Cellar 2: Initially used for parking and 

services.

•	 Lower Ground to Upper Ground Floors: Used 
for large retail outlets.

•	 Ground to 8th Floors: Mixed-use spaces including 
food courts, fashion stores, and cinema halls.

Though the primary frame was in stable condition, 
the internal configuration lacked modern circulation 
systems (like escalators and lifts) and was inadequate 
for updated loading and seismic requirements. The 
rehabilitation focused on:
•	 Removal of obsolete Steel sections and lift 

components.

Retrofitting and rehabilitation of RC-
framed buildings offer an opportunity 
to not only enhance structural 
integrity and seismic resistance but 
also to align aging structures with 
modern functional demands. 
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•	 Reinforcement of slabs for escalators and lifts.
•	 Structural realignment using multiple steel sections.

Methodology and Execution

Slab Modification and Escalator Integration
•	 Cutting Method: Precision Diamond blade floor 

saw cutting was adopted for slab modification 
at escalator locations. This method minimized 
vibrations and protected surrounding structures.

•	 Surface Preparation: A Pneumatic breaker was 
used to prepare exposed concrete surfaces, 
ensuring proper mechanical bonding with new 
materials.

•	 Reinforcement: Steel sections were inserted 
where required and welded in-situ. Metal deck 
sheets and reinforcement were installed conforming 
to structural detailing before concreting.

•	 Bonding Agents and Curing: Epoxy bonding 
agents were applied at concrete–concrete 
interfaces, especially at cold joints, to ensure 
monolithic action. Curing was ensured using 
standard procedures to prevent shrinkage and 
improve strength.

Lift Shaft Rehabilitation and New Lift Installation
Separate lift systems for passengers and goods 
were constructed, requiring vertical and horizontal 
integration:
•	 Marking and Anchoring: Precise marking was 

done for the location of anchor bolts and MS 
base plates. Anchor bolts were installed using  
Hilti anchoring systems for precision and strength.

•	 Decking and Reinforcement: After placing the 
deck sheets over cut slabs, reinforcement bars 
were tied as per design loads.

•	 Structural Steel Work: For both passenger and 
goods lifts, vertical MS sections were aligned and 
welded in-situ with appropriate checks on plumb 
and alignment.

•	 Protective Coating: All sections and steel 
components were coated with anti-corrosive 
epoxy paint to increase lifespan and reduce 
maintenance in humid mall interiors.

•	 Epoxy Bonding and Concrete Pouring: 
Reinforced zones were bonded using epoxy-based 
coatings before concrete was poured to integrate 
the new and existing sections monolithically.
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Fig. 1: Phased Rehabilitation Workflow for Structural Retrofitting



Removal and Replacement of Outdated 
Structural Components
•	 Existing Steel sections used in older infrastructure 

were dismantled carefully.

•	 Structural assessment was carried out to verify 
live load redistribution.

•	 New sections were introduced based on 
updated design load calculations, and welded 
to the existing frame using standard detailing for 
retrofitted joints.

Seismic Considerations
While this rehabilitation was not triggered by a seismic 
retrofit mandate, all modifications incorporated 
ductility-based detailing and anchorage as per IS 
13920 and IS 1893 provisions for seismic zone II.

Project Outcome and Performance
•	 Functional Optimization: New escalators and 

lifts significantly improved vertical circulation. The 
repositioning of infrastructure opened up central 
corridors for footfall-based navigation.

•	 Structural Integrity: Post-rehabilitation audits 
confirmed that modified slabs and vertical 
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Fig. 2: Moisture/Corrosion Risk vs Protection Graph

components adhered to structural safety norms, 
including seismic considerations.

•	 Durability: Application of anti-corrosive coatings 
and epoxy bonding increased the projected 
lifespan of retrofitted members by minimizing 
corrosion and moisture ingress.

•	 Client Satisfaction: The rehabilitation 
successfully aligned with the client’s commercial 
vision, enabling modern retail functionality without 
reconstruction.

Discussion and Key Learnings
The rehabilitation of Shopping Complex provided 
valuable insights into the practical challenges and 
technical nuances of transforming an existing RC-
framed commercial structure into a modern shopping 
facility. One of the most critical learnings was the 
importance of precision in planning and execution  
when working within an operational or partially  
occupied building. The use of Diamond blade floor  
saw cutting instead of conventional methods 
significantly reduced vibration and damage to adjacent 
areas, allowing safe and clean modification of structural 
slabs for escalator integration and lift installations. 
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Surface preparation using Pneumatic breakers 
ensured proper mechanical interlocking between old 
and new concrete layers, highlighting how vital it is to 
not compromise on surface treatment when dealing 
with bonding interfaces.

Another key takeaway was the efficient integration of 
structural steel and concrete to meet revised loading 
and usage demands. The use of Steel sections, placed 
and welded as per calculated requirements, combined 
with deck sheets and concrete infill, created a robust 
composite slab system. This approach ensured both 
structural rigidity and compatibility with existing floor 
levels and service layouts. The anchorage systems, 
including precision marking and placement of base 
plates and bolts, were executed using modern 
anchoring solutions that offered not only strength 
but also compliance with seismic detailing norms, 
as per IS 13920 and Hilti anchoring guidelines.  
These small yet critical details played a pivotal role 
in enhancing the overall safety and resilience of the 
modified zones.

Durability emerged as a major concern during 
execution, especially in steel-intensive components 
exposed to indoor humidity and potential water 
seepage. Anti-corrosive epoxy coatings applied to  
all exposed steel elements effectively mitigated 
corrosion risks. This measure also reflects a growing 
awareness that structural safety must be coupled 
with long-term material performance, especially in 
public-use buildings where maintenance access is 
often restricted post-commissioning. Moreover, the 
application of epoxy bonding agents at concrete 
interfaces proved essential in ensuring monolithic 
behaviour of old and new structural components, 
helping eliminate the risk of delamination and future 
crack propagation.

Project coordination and phased execution were 
equally significant learning aspects. Given the scale 
of intervention—ranging from slab alterations to lift 
shaft construction—each stage had to be precisely 
sequenced, with civil, structural, and MEP teams 
working in close coordination. Scaffolding, prop 
jacks, and safety barriers were deployed not just for 

structural support but to ensure the safety of workers 
and occupants. This reinforced the idea that in retrofit 
projects, construction management practices are just 
as critical as engineering design.

Finally, the experience underscored the essential 
role of multidisciplinary collaboration in successful 
retrofitting. The alignment between structural 
engineers, construction supervisors, architects, and 
service engineers ensured that interventions were 
functional, structurally sound, and architecturally 
coherent. This holistic integration allowed the 
transformation of Shopping Complex not merely as 
a structural upgrade, but as a complete functional 
evolution aligned with modern retail expectations. 
These learnings serve as a valuable reference for 
future retrofitting projects, especially those aimed 
at balancing occupancy continuity with structural 
renewal and seismic resilience.

Conclusion
The rehabilitation and transformation of Shopping 
Complex stand as a comprehensive example of 
how strategic retrofitting can breathe new life into 
aging commercial infrastructure. Through a blend of 
innovative construction techniques, precise structural 
detailing, and cross-disciplinary collaboration, the 
project successfully achieved its goal of converting an 
outdated RC-framed building into a modern, functional, 
and future-ready shopping center. The interventions 
addressed key challenges related to increased live 
load demands, circulation efficiency, vertical transport 
integration, and long-term durability—all while 

Durability emerged as a major 
concern during execution, especially 
in steel-intensive components 
exposed to indoor humidity and 
potential water seepage.
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ensuring adherence to structural safety standards 
and serviceability criteria appropriate for its location 
in Seismic Zone II (Hyderabad, Telangana), which falls 
under a low seismic risk category.

One of the critical accomplishments of the project 
was the methodical execution of structural slab 
modifications using Diamond blade floor saw cutting, 
a technique that minimized vibration and preserved  
the integrity of surrounding elements. The installation  
of steel Steel sections, anchoring systems, deck 
sheets, and reinforcement bars formed the backbone 
of the structural strengthening effort. These were 
executed with care and precision, demonstrating how 
detailed engineering inputs and on-site supervision 
are pivotal in high-risk structural modifications.

Furthermore, the phased approach—allowing for 
operational continuity during execution—emphasizes 
the growing importance of construction management 
in retrofitting projects, especially in densely populated 
commercial environments. The use of scaffolding, prop 
jacks, and temporary supports ensured both worker 
and occupant safety while minimizing disruption. The 
incorporation of corrosion mitigation systems such as 
epoxy-based anti-corrosive paints and bonding agents 
provided additional resilience, extending the life cycle 
of structural steel elements and ensuring long-term 
serviceability.

The project also reinforces the importance of 
integrating modern building services—such as lifts 
and escalators—within existing structural grids. This 
required close alignment between structural engineers, 
MEP consultants, and architectural designers. The 
result was a seamless adaptation of new infrastructure 
into the old building fabric, aligning spatial layout with 
modern retail and fire safety norms.

At a broader level, this case study exemplifies 
the evolving role of rehabilitation in India’s urban 
development landscape. With increasing emphasis on 
sustainability, land optimization, and seismic resilience, 
retrofitting is emerging as a mainstream alternative 
to demolition and reconstruction. The Shopping 
Complex project showcases how technically sound, 
economically viable, and environmentally responsible 
outcomes can be achieved through thoughtful planning 
and engineering-driven execution.

In conclusion, the rehabilitation of Shopping Complex 
is more than just a structural upgrade—it represents 
a strategic reimagining of space that combines 
safety, functionality, and commercial viability. The 
methodologies adopted and lessons learned can 
serve as a valuable reference for engineers, project 
managers, and policymakers involved in the future 
of structural retrofitting and commercial building 
transformation.
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