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ABSTRACT: 

Precast concrete has become one of the most widely used industrialized construction systems in modern civil 

engineering and architecture due to its ability to improve quality, reduce construction time, lower lifecycle costs, and 

enhance sustainability. Unlike traditional cast‑in‑situ concrete which is mixed, poured, and cured on the building site, 

precast concrete elements are manufactured in controlled factory environments before being transported and assembled 

at the construction location. This approach provides engineers and architects with a high degree of precision, reduced 

on‑site labor dependency, and improved structural reliability. The growing demand for rapid construction, resource 

efficiency, and sustainable building practices has further accelerated the adoption of precast technologies globally. This 

paper provides a detailed review of precast concrete construction practices, including its advantages and disadvantages, 

economic and environmental implications, design and production methodologies, and comparative analysis with 

cast‑in‑situ systems. Key technical insights — such as quality control, material optimization, connection detailing, 

transportation logistics, and structural performance — are discussed to guide professionals in effective project planning 

and implementation. Multiple case studies illustrate real‑world applications where precast concrete has successfully 

delivered improvements in schedule, cost, and performance. The paper also explores challenges such as early‑stage 

coordination, transportation constraints, and design adaptability while offering recommendations for future research and 

industry adoption strategies. Through comprehensive coverage of theoretical and practical aspects, this research aims to 

equip civil engineers and architects with best practices for leveraging precast concrete in contemporary construction 

projects. 
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INTRODUCTION/OVERVIEW 

Precast concrete — also known as prefabricated concrete — is a construction system in which concrete elements are 

cast and cured at a factory or off‑site facility before being transported to the job site for final assembly. This contrasts 

sharply with traditional cast‑in‑situ (or on‑site cast) concrete, where concrete is mixed and poured directly into forms on 

the construction site. Precast concrete elements can include beams, columns, slabs, walls, staircases, and even complete 

modular units that are integrated into the building structure. 

The precast method emerged as part of the industrial revolution in construction, seeking ways to shift production from 

unpredictable on‑site conditions to controlled factory environments. Over the past several decades, advancements in 

manufacturing precision, reinforcement techniques, connection technologies, and transportation logistics have 

significantly increased the scope and complexity of precast applications. 

Modern construction sectors, from residential and commercial buildings to infrastructure projects like bridges, tunnels, 

and highways, increasingly incorporate precast concrete elements to improve project efficiency and performance. The 

rationale behind this shift includes the ability to reduce on‑site labor, enhance quality control, minimize material waste, 

and shorten overall project timelines. 

The rising demand for sustainable building practices also supports the use of precast technologies. Factory production 

enables better material optimization, lower waste compared to on‑site casting, and improved energy efficiency when 
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combined with high‑performance concrete mixes and thermal designs. The controlled environment of a precast facility 

also allows for precise curing and reinforcement placement, resulting in consistently strong structural members. 

Despite its many advantages, precast concrete construction is not without limitations. Early coordination between 

architects, structural engineers, and manufacturers is essential to ensure that components fit together precisely during 

assembly. Transportation of large precast elements requires careful planning, specialized equipment, and often local 

manufacturing hubs to reduce logistics costs. Furthermore, initial investment in molds, formwork, and production 

facilities can be higher compared to traditional cast‑in‑situ methods, although the long‑term economic benefits often 

outweigh these upfront costs. 

This paper explores the breadth of precast concrete construction, covering historical context, design principles, 

production methods, comparisons with cast‑in‑situ systems, industry challenges, technical insights, and real‑world case 

studies. Through a comprehensive review of credible sources and industry practices, the paper aims to provide 

best‑practice guidance for civil engineers and architects considering precast concrete for their projects. 

METHODOLOGY 

This study adopts a comparative research methodology to evaluate best practices in precast concrete construction. A 

combination of qualitative and quantitative approaches ensures a comprehensive understanding of the technical, 

economic, and environmental implications of using precast concrete compared to traditional cast-in-situ methods. 

 

Data Collection 

Published literature, industry reports, technical guidelines, and case studies from construction companies employing 

precast technology were reviewed. Sources included journals on structural engineering, reports by the 

Precast/Prestressed Concrete Institute (PCI), and governmental construction standards. 

Comparative charts, graphs, and tables were created to illustrate differences in productivity, cost, durability, and 

environmental performance between precast and cast-in-situ construction. 

Observations from case studies were synthesized into lessons learned and recommendations for industry adoption of 

best practices. 

HISTORICAL EVOLUTION OF PRECAST CONCRETE 

The concept of prefabricating construction elements dates back to early industrial building techniques, but concrete 

precasting became prominent in the early 20th century as engineering practices advanced. Originally used for simple 

elements like pipes and blocks, precast methodologies expanded into structural walls, floor systems, and complete 

modular units. 

One early innovation was the filigree concrete method developed in the 1960s, which combined thin precast concrete 

panels with cast‑in‑place topping to rapidly construct floor systems without extensive formwork. This hybrid technique 

demonstrated early potential for combining factory precision with on‑site adaptability, accelerating construction while 

maintaining structural performance. 

As urbanization and industrialization progressed, demand for rapid and repeatable construction systems grew, leading to 

widespread adoption of precast elements in residential buildings, parking structures, and large public works. In many 

regions, government policies began to encourage industrialized building systems (IBS) to meet housing needs and 

infrastructure backlogs, further driving interest in precast technologies. 
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Global architectural trends also embraced the aesthetic versatility of precast concrete. Precast panels, for example, could 

be textured, colored, or finished to meet designers’ visual requirements, expanding their use beyond purely structural 

roles into facade and architectural expression. 

 

PRECAST CONCRETE CONSTRUCTION 

 

Precast concrete construction involves several sequential stages that integrate design, manufacturing, logistics, and 

assembly: 

 

1.Design and Planning 

 

Effective precast projects begin with detailed architectural and structural designs that accommodate precast elements 

from the outset. This includes coordination between engineers and architects to define component geometry, 

reinforcement details, connection systems, tolerances, and installation sequencing. Early adoption of Building 

Information Modeling (BIM) allows digital simulation of connections and clashes before production, which is critical 

for reducing errors during assembly.  

 

 
2.Factory Production 

 

Once designs are finalized, production begins in a controlled facility where: 

 

Formwork and molds are prepared based on specified dimensions. 

 

Reinforcement (steel bars, prestressing strands) is placed precisely within molds. 

 

Concrete mixing uses engineered proportions tailored for performance, including admixtures for strength, durability, 

or rapid curing. 

 

Casting and curing occur under controlled temperature and humidity conditions to ensure uniform strength 

development and surface quality. 

 

The controlled environment of a precast plant minimizes environmental variability that can adversely affect concrete 

properties on a construction site. 
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3.Quality Control 

 

Factory production enables robust quality assurance protocols. Precast plants employ consistent batching, standardized 

mix designs, and systematic testing (e.g., strength tests, dimensional checks) before elements leave the facility. This 

reduces the likelihood of defects such as honeycombing, improper curing, or inconsistent surface finishes commonly 

observed with on‑site casting.  

 

4.Transport and Handling 

 

Precast elements are transported to the construction site using specialized vehicles and lifting equipment. Due to their 

size and weight, components often require route planning, permits, and protective packaging to prevent damages. 

 
5.On‑Site Assembly 

 

Upon arrival, elements are positioned and secured using cranes, jacks, or temporary supports. Connection detailing is 

crucial — whether using bolted, welded, grouted, or hybrid systems — to ensure structural continuity and load 

transmission between members. Careful alignment and verification of tolerances are key steps before final connection 

closure.  
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6.Finishing and Integration 

 

After structural assembly, additional works such as mechanical, electrical, and plumbing (MEP) integration, facade 

treatments, fireproofing, and insulation are completed. The precision of precast elements simplifies coordination with 

these systems, reducing on‑site adjustments. 

Advantages of Precast Concrete Construction 

Precast concrete offers several advantages compared to traditional cast‑in‑situ methods: 

1. Quality and Precision 

Because components are manufactured in a controlled factory environment, the concrete mix, curing conditions, and 

reinforcement placement can be closely monitored. This results in high consistency and uniformity in strength, 

durability, and surface finish. Factory quality control also reduces the number of defects and rework requirements on 

site.  

2. Faster Construction Schedules 

Precast elements are ready for assembly upon arrival at the construction site, allowing foundation work and other 

preparatory tasks to proceed concurrently with precast production. Eliminating on‑site casting and curing delays 

dramatically shortens overall project timelines, which is especially valuable for large commercial or public 

infrastructure projects.  

3. Cost‑Effectiveness 

Although initial costs for molds, plant setup, and logistics may be higher, overall project costs often decrease due to 

reduced labor, minimized waste, and shorter on‑site durations. For repetitive or large‑scale projects, cost savings can be 

significant.  

4. Material Efficiency and Waste Reduction 

Precast facilities accurately measure and control material usage, which minimizes waste. Compared to cast‑in‑situ 

construction — which often generates excess waste from formwork and on‑site adjustments — precast systems promote 

sustainability and resource efficiency.  

5. Improved Durability and Performance 

Precast concrete elements are often designed for enhanced durability, including improved resistance to weathering, 

corrosion, and other environmental stresses. Their dense composition and factory cures contribute to long‑term 

performance and reduced maintenance needs.  

6. Reduced On‑Site Labor 

By relocating much of the labor to a manufacturing environment, precast construction reduces the need for highly 

skilled on‑site labor, which is beneficial in regions facing labor shortages or safety risks associated with high‑rise or 

infrastructure projects.  

7. Sustainability 

Factory production results in lower onsite waste and emissions. Precast elements also allow integration of 

energy‑efficient designs, such as high thermal mass for passive temperature regulation, contributing to green building 

standards and reduced operational energy use.  
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Disadvantages and Limitations 

While precast concrete provides many benefits, it also has certain limitations that engineers and architects must 

consider: 

1. High Initial Investment 

Precast systems require investment in production plants, molds, and transport equipment. This cost can be prohibitive 

for small or one‑off projects, making traditional cast‑in‑situ methods more economical in those contexts.  

 

2. Transportation and Logistics 

Transporting large precast components can be costly and complicated, particularly in urban or remote areas with limited 

access or low truck weight limits. Logistics planning must account for permits, route restrictions, and safety 

considerations.  

3. Limited Flexibility for Site Changes 

Because precast elements are manufactured in advance, last‑minute design changes are difficult and costly once 

production has begun. This lack of adaptability can be a disadvantage compared to cast‑in‑situ methods that allow 

on‑site modifications.  

4. Joint and Connection Challenges 

Precast systems introduce multiple joints that require careful detailing to ensure structural continuity and resistance to 

loads, including seismic or wind pressures. Poor joint design can compromise performance and increase maintenance 

needs.  

5. Skill Requirements 

Although on‑site labor is reduced, precast construction demands specialized skills in production, transportation 

handling, and assembly. In regions lacking qualified technicians, this can hinder successful deployment.  

Comparative Analysis: Precast vs Cast‑in‑Situ Concrete 

          Criteria                            Precast Concrete                                  Cast‑in‑Situ Concrete 

Production Location              Off‑site factory                                                         On‑site 

Quality Control                            High, controlled                                Variable, site conditions 

Construction Speed                     Faster                                               Slower due to curing 

Labour Demand                             Lower on‑site                                                   Higher on‑site 

Flexibility                      Limited on‑site changes                                            High 

Cost                                Higher initial, lower lifecycle                          Lower initial, higher on‑site 

Waste Generation                                Minimal                                                          Higher 

Environmental Impact                 Lower waste, often efficient                                 More site emissions 

Precast excels in controlled production and schedule efficiency, while cast‑in‑situ supports bespoke designs and highly 

customized structural forms. Depending on project scale, timeline, and design complexity, professionals must choose 

the most suitable method. 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                         Volume: 09 Issue: 12 | Dec - 2025                              SJIF Rating: 8.586                                     ISSN: 2582-3930                                                                                                                                               

  

© 2025, IJSREM      | https://ijsrem.com                                                                                                                                            |        Page 7 
 

USES OF PRECAST CONCRETE CONSTRUCTION IN DIFFERENT SECTORS 

1. Residential and Commercial Buildings 

Precast concrete has been widely adopted in residential and commercial projects due to its speed and precision. 

Components such as wall panels, floor slabs, beams, and columns are manufactured off‑site, enabling rapid assembly 

and minimized disruption at urban sites. In housing developments where repetitive units are common, precast systems 

significantly improve productivity and delivery timelines.  

2. Infrastructure Projects 

Precast concrete elements are heavily used in infrastructure, including bridges, viaducts, and tunnels. Highway 

authorities in some countries have mandated precast components for non‑critical structures to enhance efficiency and 

reduce construction delays. In India, for example, the Ministry of Road Transport and Highways has directed the use of 

precast elements in suitable highway projects to streamline execution.  

The Economic Times 

3. Industrial and Public Works 

Large industrial facilities and public buildings benefit from precast systems due to their durability and low maintenance 

requirements. Precast concrete’s high resistance to fire, corrosion, and other environmental stresses makes it desirable 

for long‑lived infrastructure assets. 

Best Practices for Implementation 

To maximize the benefits of precast concrete, civil engineers and architects should consider the following best practices: 

1. Early Integrated Design 

Incorporate precast planning at the earliest design stages with multidisciplinary coordination to ensure compatibility of 

structural elements, connections, and MEP integration. 

2. Detailed Shop Drawings and BIM 

Use Building Information Modeling (BIM) and detailed shop drawings to identify clashes, coordinate tolerances, and 

simulate assembly sequences before production begins. 

3. Quality Control Protocols 

Implement strict quality control measures at the precast facility, including standardized testing of concrete strength, 

dimensions, and surface integrity. 

4. Logistics Planning 

Develop logistics plans that account for transport routes, handling equipment, crane capacities, and safety protocols to 

prevent damage and delays. 

5. Training and Skill Development 

Invest in training for personnel involved in production, transportation, and assembly to ensure high competence and 

reduce on‑site errors. 

PRAGATI TOWERS – PRECAST CONCRETE HIGH-RISE CASE STUDY  

Location: Mumbai, India 

Developers: L&T Realty and Omkar Realtors (JV) 

https://ijsrem.com/
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Designer & Contractor: L&T Construction 

Structural Consultant: Innovela Building Solutions 

Review Consultants: Dr. Kelkar Consultants Pvt. Ltd. & Prof. A. Meher Prasad (IIT Madras) 

Project Overview 

Pragati Towers is India’s first total precast high-rise residential development. The project consists of eleven towers, each 

rising 70 m (G+23 floors) and comprising 300+ apartments per tower. The total built-up area for all towers is 

approximately 2.6 million sq ft. 

The project is divided into Phase 1 (six towers) and Phase 2 (five towers). Three towers of Phase 1 are completed, while 

three are under construction. The buildings in Phase 1 share identical floor plans, which made full precast construction 

technically and economically feasible. Precast structural elements were used from the 1st to 23rd floor, with around 

40,000 precast members installed. 

Each apartment has a compact 269 sq ft carpet area, planned for EWS housing, consisting of a small living area, study, 

kitchen, and toilet-bath unit. Large-panel precast shear walls form the main structural frame. 

The project was developed by Larsen & Toubro Realty Limited and Omkar Realtors & Developers Private Limited Joint 

Venture. The project was designed and constructed by Larsen and Toubro Construction (L&T Construction). 

Table1-PragatiTowers –Phase1Project Details 

 

PragatiTowers-Phase1–SixHigh-riseBuildings 

OverallBuiltUpArea 1.2millionsquare feet 

StructuralFrame G+ 23 Levels 

TotalApartments 2024Apartments;14-16ApartmentsperLevel 

StructuralSystem– Superstructure LargePanelPrecastShear Walls 

StructuralSystem-Substructure PileFoundationorRaft Foundation 

GroundandTerraceWork CastInSitu 

1stto23rdFloor Work PrecastMembers 

TotalPrecastMemberCount ~ 40,000 

 

 

Fig.4 Pragati Towers –Overall Phase1 Layout 
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A typical apartment floor plan is shown in Figure 5. Each apartment comprising of 269 squarefeet of carpet area, 

consists of a living room, a study room, and a kitchen along with toilet and bath units, planned for typical EWS 

family of four. Figure 6 shows the precast panel layout used for the project. 

 

 

Fig.5 Pragati Towers-Typical Apartment Floor Plan 

 

Fig.6 Pragati Towers-Precast Panel Layout for the Typical Apartment Floor Plan 

DESIGN CONSIDERATIONS 

Design Codes 

The design followed relevant Indian Standards: 

IS 456-2000 – Concrete structures 

IS 1893-2002 – Earthquake design 

IS 13920-1993 – Ductile detailing 
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IS 11447-1985 – Large panel prefab guidelines 

IS 15916-2010 – Design & erection of precast concrete 

 

Design philosophy 

 

As precast technology was used for the first time for a high-rise residential structure in India, the emulative design 

philosophy was selected based on mutual agreement between the Client, Consultant and Contractor. Onsite, wet 

grouted joints for horizontal and vertical connections between walls and in-situ concrete joints for slab-to-wall and 

slab-to-slab joints, termed as “stitched” joints were selected. ETABS software was used to build the structural model 

for analysis. Various modeling approaches were considered and compared to come up with 

thedesignforcesatalljointsinthestructure.Thecompletedesignapproachisnotinthescopeofthis paper. However, the 

various options considered have been compared by Dr. M. Prasad et al. (2013)11. 

Design of connections 

Horizontal Connections–Wall-to-Wall Connections 

All vertical walls with a few exceptions were treated as Shear Walls. Vertical connections transferred tension load at 

several locations even in the presence of several shear walls and relatively significant dead load on all walls. 

Continuous non-contact lap spliced dowel system using corrugated dowel tubes was selected to provide continuity in 

the vertical dowels. Non- shrink and non-metallic grout was used to fill the dowel tubes after lapping the dowels. The 

same grout was also targeted to fill the horizontal stacked wall-to-wall joints during the dowel tube grout filling 

activity. As a conservative approach, all dowels in the wall-to-wall joints (provided for tension as well as shear forces 

at joint) were continued throughout the height of the building for the completed buildings. Figure 7 shows the typical 

vertical stacked wall dowel connection. 

Horizontal Connections–Wall-to-Slab Connections 

 

During erection, the slab was supported by the bearing wall and temporary shoring. The slab and wall were then 

stitched together on-site to have emulative wall-slab joint. Figure 7 shows the typical wall-slab joint. Notched half-

slab concept was used to limit on-site pour volume. As a conservative approach, the slab was designed as a simply 

supported slab. All slab-wall jointswere detailed such that the in-situ stitching pour connected the members without 

any gaps in between to achieve emulative behavior. Necessary reinforcement per the prevalent codal requirements 

was provided in the stitched joint. High flow concrete with one grade higher compressive strength than the 

compressive strength of the precast panels to be connected was used in the stitched joint. 

 

Vertical Connections–Wall-to-Slab Connection 

All wall panels were connected together at vertical joints as well to achieve emulative behavior. For erection feasibility, 

where the panels had to be erected vertically down to make the projected dowels connections, flexible wire loop shear 

key connectors were used across the vertical joints. Figure 8 shows the typical vertical wall-to-wall connection used. 

Adjacent shear key connectorsat a joint were looped together using continuous rebar placed on-site. The joint was then 

grouted using non-shrink and non-metallic grout to seal it 
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Fig.7 Pragati Towers–Typical Wall-to-Wall Dowel & Wall-to-Slab“Stitched”Joint Connection 

 

 

 

Fig.8 Pragati Towers–Typical Wall-to-Wall Vertical Loop Connection 
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PROJECT PLANNING AND OPERATIONS 

Preliminary production and erection planning 

 

Due to the size of the project and other logistics and available transportation infrastructure constraints, two dedicated 

site-based factories were established - one next to the site for large members, and another about 10 km from the site 

for the balance production. Due to limited available site storage space,overall production rate was back calculated 

such that minimal surplus stock was stored at site. Due to the temporary nature of the production facilities and 

relatively small sized panels based on the floor plan, all members were designed as conventionally reinforced precast 

members instead of prestressed components. Due to scarcity of heavy-duty tower cranes in India, precast panel 

weight was kept under 6 tons (~13 kip). Figure 10 shows the precast panel layout. Most members were designed to be 

flat panels with a few exceptions such that majority of the production could be planned on flat beds or battery molds. 

To control costs, all molds were indigenously made instead of importing molds. Steel molds dedicated to individual 

panel type (all fixed side rails) were used considering high pour repetition. 

                                           

Fig.10PragatiTowers–TypicalPrecastPanelLayout 
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BuildingC 

Site logistics and transportation planning 

 

The city of Mumbai, known as the financial capital of India, is always busy and bustling. Congested roads leading to 

extended travel times in peak hours are not an uncommon sight. The project site for Pragati Towers, located in the 

heart of the city, was no exception. Thus, site based dedicated factories were preferred contrary to global practice of 

centralized factories. Figure 11 shows a bird’s eye view of the site entrance. Detailed trailer movement and space 

optimization studies were carried out to calculate maximum number of trips per day for the trailers coming from site 

and the nearby off-site factory. 

 

Fig. 11 Pragati Towers Phase1Site 

FABRICATION, STORAGE AND HANDLING 

At both factories, predominantly battery molds were planned for panels with minimal openingand inserts; flat beds 

were planned for the remaining panels and indigenously built operable full height 3D molds were used for the toilet 

and bath units. The Client had some reservations regarding joint details with respect to water leakage. Thus the toilet 

and bath units were cast monolithically as a single 3D unit in order to avoid panel joints. Considering high mold 

repetition, all molds were built using steel plates. With the same consideration, individual molds were made for each 

member with member specific geometry to reduce preparation time. Thin foam pads were used in between the rail 

and flat bed joints to prevent slurry loss and achieve finished edges. Mold release oil was applied per international 

standard practices. Rebar cages were prefabricated for all molds. High flow concrete with high early strength 

concrete mix was selected that needed minimal vibrations. Plate vibrators and needle vibrators were used as required. 

Manual, concrete bucket, delivery system was selected to control operating costs. Mumbai climate is typically warm 

through the year with high relative humidity. Thus, initial wet curing followed by majority of air curing was selected 

instead of accelerate dcuring. All members were stored per the design intent (walls vertical and slabs horizontal) 

except the wall panels that were cast in flat beds. Due to limited availability of storage space, fabrication was planned 

in a just-in-time manner so that only limited stock was in excess. The site activities were planned for minimal storage 

and most panels were lifted off directly from the truck trailers to the building. Traditional 40 feet trailers were used. 

For Battery Mold panels, special A frames were prepared for vertical transportation. Figure 12 shows a few photos of 

the overall fabrication process adopted. 
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                      FlatBedMold                                                                  BatteryMold 

                          StorageYard                                                       PanelTransportation 

  

                   Fig.12PragatiTowers–FabricationandTransportationActivities 
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Erection planning 

 

Heavy duty tower cranes with tip capacity ranging from 4-6 ton (8.8-11 kip) with a tip radius of 40-50 m (~ 130-164 

ft) were selected. Due to close proximity of the buildings (8-10 m (~ 26-33 ft))the cranes were positioned such that 

the crane radii did not interfere with each other. Tower A crane was selected with a luffing job to prevent interference 

with the adjacent crane. Depending on the schedule, at times adjacent tower cranes were used to erect portions of 

other towers. Typical erection was sequenced from one end of the building to the other end, going up level by level. 

Grouting of vertical connection dowels was followed immediately after the slabs were erected and the stitching 

activity was completed within one day of erection. All members were braced for a minimum of two levels below the 

working floor. On an average, around 50 panels were erected per crane per day. Overall the erection pace translated 

to 5 flats per day on an average and 10 flats per day at peak for the work of three towers. Precast work of all three 

towers was completed just under 11 months. Figure 13 shows the overall erection plan for individual buildings along 

with a photo of erection in progress. 

Fig.13PragatiTowers–Erection Progress 
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Finishing Works 

Exterior faces were mold-finished and required only painting. Interior surfaces received primer and paint, avoiding 

traditional plaster, saving time and labor. Electrical conduits and plumbing lines were intentionally left exposed per client 

preference. 

 

 

Outside Corridor & apartment interior  

 

CHALLENGES AND SOLUTIONS 

 

1. Technology Acceptance 

As precast high-rise construction was new in India, the client and consultants initially had reservations. Acceptance 

improved after reviewing global case studies with similar requirements in architecture, seismic design, and logistics. 

 

2. Design Approach Adaptation 

Global jointed construction systems were not adopted directly. Instead, emulative detailing was chosen to align with 

Indian construction practices and available skills. Mock-ups and load tests helped refine connection details. 

3. Connection Material and Cost Constraints 

Imported sleeve connectors were avoided due to strict tolerances and high costs. Instead, cost-effective local solutions 

like loop connectors, lap-splice dowels, and notched half-slabs were adopted. 

4. Infrastructure Limitations 

Unlike developed countries where centralized precast plants serve wide regions, India’s road limitations led to the need 

for site-based factories, solving transportation obstacles. 

https://ijsrem.com/
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5. Mold and Production Decisions 

Indian factories usually do not have large long-line beds. Hence, member-specific steel molds were produced for 

repetitive high-volume casting. 

Overall, 

Pragati Towers demonstrates the successful implementation of total precast technology for high-rise residential 

construction in India. Through collaborative planning, adaptive design strategies, on-site factories, and meticulous 

production-erection coordination, the project overcame limitations related to transportation, local workmanship, and 

seismic considerations. The project serves as a pioneering model for future Indian precast high-rise developments. 

 

CONCLUSION 

Precast concrete construction offers a powerful alternative to traditional cast‑in‑situ methods, delivering high consistency, 

improved quality, faster construction schedules, and enhanced sustainability. Although initial costs and logistical 

complexities present challenges, thoughtful planning, integrated design practices, and adherence to quality standards can 

unlock significant advantages for large‑scale and repeated construction projects. By integrating modern tools such as 

BIM, robust quality control, and supply chain optimization, precast concrete is well positioned to play a central role in the 

future of civil engineering and architectural construction. Project teams should adopt best practices that prioritize early 

coordination, effective logistics, and continuing education to fully realize the benefits of precast methodologies. 
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