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Abstract - The construction industry is increasingly adopting prefabrication and modular construction to overcome the delays, waste, and safety 

concerns of conventional building methods. This paper reviews the principles, technology, and comparative performance of prefab/modular 

construction against conventional construction in terms of cost, time, quality, safety, and sustainability. Two field case studies from the Mumbai–

Ahmedabad High-Speed Rail corridor — a prefabricated labour colony for 720 workmen and a precast RCC boundary wall for a Sub-Sectioning 

and Paralleling Post (SSP) — are analysed. Results show construction time reduced from 5–6 months to 45–60 days for the colony, and installation 

rate improved from 8–15 m/day to 40–60 m/day for the boundary wall. The role of BIM and industrialized building systems is discussed along 

with key challenges — transportation, standardization, high initial cost, and skilled labour shortage — and recommendations for wider adoption 

in India. 
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1. INTRODUCTION 

Conventional construction faces project delays, labour shortages, 

material wastage, safety risks, and environmental impacts. 

Prefabrication and modular construction manufacture building 

components in controlled factory environments and assemble them on-

site, addressing rising urbanization, the need for rapid infrastructure, 

sustainability, and quality control. This study aims to evaluate the 

effectiveness, feasibility, and sustainability of prefab/modular 

construction versus conventional methods, through a literature review, 

comparative analysis, and two field case studies from an operational 

infrastructure project, covering residential, commercial, industrial, and 

temporary/permanent modular structures. 

Objectives 

(i) Understand the principles of prefab/modular construction; (ii) 

compare it with traditional construction; (iii) analyse advantages and 

limitations; (iv) study real case examples; (v) evaluate economic and 

environmental impacts; and (vi) recommend measures for future 

implementation. 

2. LITERATURE REVIEW 

Prefabrication refers to manufacturing structural or non-structural 

components off-site before transporting them to the construction 

location, while modular construction involves manufacturing complete 

volumetric units in factories and assembling them at site. Common 

types include Permanent Modular Construction (PMC), Relocatable 

Modular Construction, Panelized Construction, and Hybrid Modular 

Construction. Reported advantages include faster construction, 

improved quality, reduced waste, better safety, reduced labour 

dependency, and sustainability benefits, while challenges include 

transportation limitations, high initial cost, design restrictions, skilled-

workforce requirements, and connection-detailing complexity. Most 

existing studies focus on developed countries, leaving implementation 

challenges in India — addressed here through two field-executed 

Indian case studies — comparatively under-researched. 

3. TECHNOLOGY AND COMPARISON WITH 

CONVENTIONAL CONSTRUCTION 

Modular buildings comprise structural frames, wall panels, floor and 

roof systems, and MEP services, built using steel, precast concrete, 

timber, or composite materials through a design → factory production 

→ transportation → site preparation → installation workflow. 

Structural considerations include load transfer, joint behaviour, 

stability, and seismic resistance. Building Information Modelling 

(BIM) improves coordination, clash detection, scheduling, cost 

estimation, and digital fabrication. 

Compared with conventional construction, modular methods 

significantly reduce project duration; although initial investment is 

higher, lifecycle cost is lower due to reusability and reduced 

maintenance. Factory production ensures better quality control, lowers 

carbon emissions and waste generation, and factory environments 

reduce accident risk relative to traditional sites. 

4. CASE STUDIES 

4.1 Prefab Labour Colony for 720 Workmen 

A prefabricated labour colony was developed at CH-44, Payegaon, 

Thane, Maharashtra (NHSRCL Bullet Train Project, contractor L&T 

Construction) to accommodate 720 workmen, with residential blocks, 

sanitation, dining, medical, recreation, and security facilities on a site 

of ≈ 9,000–10,000 m² (built-up area ≈ 4,500–5,000 m²). It used a bolted 

tubular steel frame, PUF-insulated sandwich wall panels, pre-painted 

GI sheet roofing, PCC/vinyl flooring, and isolated pedestal 

foundations. Construction followed site preparation, foundation 

casting (parallel with off-site fabrication), crane-assisted erection (≈ 

250–300 m²/day), utility installation, and finishing/inspection — 

completed in 45–60 days versus an estimated 5–6 months 

conventionally. 

Table -1: Comparative Analysis – Labour Colony 

Parameter Conventional Prefab 

Construction Time 5–6 Months 45–60 Days 

Reusability / Quality Low / Moderate High / High 

Waste / Maintenance High / High Low / Low 

Safety Standards Moderate High 

 

4.2 Prefab Boundary Wall for SSP 

Sub-Sectioning and Paralleling Post (SSP) facilities along the 

Mumbai–Ahmedabad High-Speed Rail corridor (Client: NHSRCL) 

required secure boundary protection (400–800 m length, 2.4–3.0 m 

height). Precast RCC posts (M30/M40, Fe500 reinforcement) and 

tongue-and-groove panels replaced conventional brick masonry, 

supported on RCC isolated footings with barbed-wire/anti-climb 

security fittings. Construction followed survey/layout, foundation 

casting, factory fabrication with quality checks (cement, aggregate, 

steel and slump/cube testing), transportation, and crane-assisted 

installation with joint grouting. 
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Fig -1: Crane-assisted erection of precast posts/panels 

 
Fig -2: Completed boundary wall with security fittings 

The prefab wall achieved an installation rate of 40–60 m/day versus 8–

15 m/day for masonry, with lower labour dependency, higher 

durability, and reduced waste and water consumption — though 

transport of long precast elements and precise foundation alignment 

remained key challenges. 

Table -2: Comparative Analysis – Boundary Wall 

Parameter Conventional Prefab 

Installation Rate 8–15 m/day 40–60 m/day 

Labour Requirement High Low 

Quality / Durability Moderate High 

Cost Over Life Cycle Higher Lower 

 

5. DATA ANALYSIS AND FINDINGS 

 
Fig -3: Duration and installation-rate gains across the two case studies 

Across both cases, modular/prefab construction cut project duration by 

roughly 65–70% and raised installation productivity 3–5 times over 

conventional methods, while improving quality consistency, safety, 

and sustainability — with the largest gains seen in repetitive, 

standardized elements such as accommodation modules and precast 

wall panels. 

6. CONCLUSIONS AND RECOMMENDATIONS 

Prefab and modular construction deliver faster completion, better 

factory-controlled quality, and reduced environmental impact, making 

them highly suitable for mass housing and infrastructure projects, as 

validated by both field case studies; high initial cost remains the main 

adoption barrier. Wider adoption in India would benefit from 

government policy support, standardization of modular systems and 

connection details, skilled-workforce training, increased BIM 

adoption, and further research on transportation logistics and joint 

systems — with future potential in AI-integrated planning, smart 

modular buildings, robotic manufacturing, and sustainable prefab 

materials. 
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