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Executive Summary

Vyadh Colloids Pvt Ltd proposes the establishment of Project Information Modelling (PIM) as a new,
critical branch of Infrastructure Development in India. Inspired by the success of Building
Information Modelling (BIM), PIM extends this concept to encompass the entire lifecycle of large-
scale infrastructure projects, from conception and design to construction, operation, and
maintenance. This initiative aims to address the complexities, inefficiencies, and data silos prevalent
in current infrastructure projects, particularly within India's rapid development context. Focusing
initially on the strategic growth corridors of Ahmedabad, Gandhinagar, and GIFT City, PIM will
leverage advanced digital technologies, data integration, and crucially, Artificial Intelligence (Al), to
deliver smarter, more efficient, sustainable, and resilient infrastructure.
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1. Introduction

India's ambitious growth trajectory necessitates a robust and modern infrastructure backbone.
From smart cities to high-speed transportation networks and integrated utility systems, the scale
and complexity of upcoming projects demand a paradigm shift in planning, execution, and
management. Traditional methods often lead to cost overruns, project delays, lack of
interoperability, and suboptimal resource utilization.

Vyadh Colloids Pvt Ltd recognizes this critical need and is pioneering the field of "Information &
Infrastructure Engineering" through Project Information Modelling (PIM). PIM is envisioned as a
holistic, data-centric approach that integrates all project information into a unified digital model,
fostering collaboration, transparency, and informed decision-making across the entire project
lifecycle. Drawing inspiration from the globally recognized success of Building Information
Modelling (BIM), PIM broadens the scope to encompass linear infrastructure (roads, railways,
pipelines), urban utilities, and complex inter-connected systems. Our initial focus will be on the
dynamic urban centers of Ahmedabad, Gandhinagar, and the burgeoning GIFT City, serving as a
blueprint for national adoption.
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2. What is Project Information Modelling (PIM)?

Project Information Modelling (PIM) is a methodology and a set of technologies that enable the
creation, management, and exchange of information about an infrastructure project throughout its
entire lifecycle. Unlike BIM, which primarily focuses on individual buildings, PIM extends this
concept to cover:

Linear Infrastructure: Roads, bridges, tunnels, railways, pipelines, power lines, canals.

Utility Networks: \Water supply, sewerage, drainage, electricity grids, commmunication
networks.

Urban Development: Integrated city planning, smart city components, public spaces.
Environmental Infrastructure: \Waste management facilities, flood control systems.
Core Principles of PIM:

Integrated Data Management: Centralized repository for all project-related data
(geospatial, design, engineering, financial, environmental, operational).

Digital Twin Creation: Developing a virtual replica of the physical infrastructure asset,
continuously updated with real-time data.

Lifecycle Approach: Managing information from feasibility studies, planning, design,
construction, commissioning, operation, maintenance, and eventual decommissioning.

Multi-Disciplinary Collaboration: Facilitating seamless information exchange and
coordination among all stakeholders (engineers, architects, planners, contractors, operators,

government bodies).

Data-Driven Decision Making: Providing actionable insights through analytics and
visualization to optimize project outcomes.
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3. Benefits of PIM for Indian Infrastructure Development

The adoption of PIM offers transformative benefits for India's infrastructure sector:

Enhanced Efficiency and Productivity: Streamlined workflows, reduced manual errors, and
automated processes lead to faster project delivery.

Cost Reduction and Time Savings: Early detection of clashes, optimized resource allocation, and
improved scheduling minimize rework and delays, leading to significant cost savings.

Improved Quality and Safety: Better visualization, simulation, and clash detection ensure higher
quality construction and safer working environments.

Better Decision-Making: Access to comprehensive, real-time data empowers stakeholders to
make informed, strategic decisions at every stage.

Sustainable Development: PIM facilitates environmental impact assessments, resource
optimization, and energy-efficient design, contributing to greener infrastructure.

Transparency and Accountability: A centralized data platform enhances oversight, reduces
disputes, and promotes accountability among all parties.

Optimized Operations & Maintenance: Digital twins provide invaluable data for predictive
maintenance, asset management, and operational efficiency throughout the asset's lifespan.
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4. PIM in Ahmedabad, Gandhinagar, and GIFT City

These three cities represent a unique and ideal proving ground for PIM due to their strategic
importance and ongoing development initiatives:

Ahmedabad: A rapidly expanding metropolitan area with complex urban infrastructure needs,
including smart city initiatives, public transport expansion, and urban renewal projects.

Gandhinagar: The state capital, known for its planned layout and focus on green infrastructure,
making it suitable for integrated PIM applications in urban planning and utilities.

GIFT City (Gujarat International Finance Tec-City): A greenfield development designed as a
smart, sustainable global financial hub. Its inherent focus on advanced technology and integrated
services makes it a prime candidate for full PIM implementation from the ground up.
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Specific Applications and Use Cases:

Integrated Urban Planning: Modelling entire city sections to optimize land use, traffic flow,
and utility networks.

Smart Utility Management: Creating digital twins of water, sewerage, power, and
communication networks for real-time monitoring, fault detection, and predictive

maintenance.

Transportation Network Optimization: Simulating traffic patterns, planning new road/rail
corridors, and managing existing infrastructure for efficiency and safety.

Disaster Resilience: Modelling infrastructure vulnerability to natural disasters and planning
mitigation strategies.

Public-Private Partnerships (PPPs): Providing a transparent platform for data sharing and
collaboration between public agencies and private developers.
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5. The Role of Artificial Intelligence (Al) in PIM

Artificial Intelligence will be the backbone of advanced PIM, transforming raw data into actionable
intelligence and automating complex tasks. Al's capabilities will significantly enhance the value
proposition of PIM across the entire infrastructure lifecycle:

5.1. Data Analysis and Predictive Modelling:
Al algorithms can analyze vast datasets from design, construction, and operational phases to

identify patterns, predict potential issues (e.g., material fatigue, structural weaknesses, traffic
congestion), and forecast maintenance needs.

Example: Predicting the lifespan of a bridge component based on material properties,
environmental conditions, and usage data to schedule proactive maintenance.

5.2. Automated Design and Optimization:

Generative Design: Al can explore thousands of design alternatives based on specified
parameters (cost, material, performance, environmental impact) to propose optimal solutions faster
than human designers.

Simulation & Analysis: Al-powered simulations can rapidly assess the performance of designs
under various conditions (e.g., wind loads on high-rises, water flow in drainage systems), optimizing

for structural integrity, energy efficiency, and resilience.

Example: Al optimizing the layout of a new urban utility network to minimize pipe lengths
and pumping energy.

5.3. Risk Management and Anomaly Detection:

Al can continuously monitor project data (schedule, budget, quality control reports) to detect
deviations, identify potential risks, and flag anomalies that might indicate problems (e.g.,
unexpected cost spikes, unusual construction progress).

Example: Al identifying a potential supply chain disruption by analyzing global logistics data
and suggesting alternative sourcing.

54. Resource Allocation and Scheduling Optimization:
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Al can analyze project requirements, resource availability (labor, equipment, materials), and weather
patterns to create highly optimized construction schedules and resource allocation plans,
minimizing idle time and maximizing efficiency.

Example: Al dynamically adjusting construction schedules based on real-time weather
forecasts and material delivery updates.

5.5. Construction Monitoring and Quality Control:

Computer Vision: Al-powered cameras and drones can monitor construction sites, track progress
against the PIM model, detect deviations from design, and identify safety hazards in real-time.

Automated Quality Checks: Al can analyze sensor data and visual inputs to perform automated
quality checks on concrete pours, welding, and other critical construction activities.

Example: Al comparing drone imagery of a construction site with the PIM model to identify
areas where progress is lagging or where work does not conform to specifications.

5.6. Operations and Maintenance (O&M):

Predictive Maintenance: Al analyzes sensor data from operational infrastructure assets (e.g.,
vibrations in bridges, flow rates in pipelines, energy consumption in buildings) to predict equipment
failures and schedule maintenance proactively, reducing downtime and costs.

Smart Asset Management: Al can manage vast inventories of infrastructure assets, track their
condition, performance, and maintenance history, optimizing their lifespan and operational

efficiency.

Example: Al predicting a potential pump failure in a water treatment plant based on
historical performance data and recommending immediate inspection.

5.7 Decision Support Systems:
Al can synthesize complex information from various PIM modules and present it to project
managers, policymakers, and stakeholders in an easily digestible format, supporting data-driven

strategic decisions.

Example: Al providing a dashboard showing the environmental impact, cost implications,
and social benefits of different proposed infrastructure routes.
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6. Implementation Strategy (High-Level)

Vyadh Colloids Pvt Ltd proposes a phased implementation strategy:

Pilot Projects: |dentify specific, manageable infrastructure projects within Ahmedabad,
Gandhinagar, or GIFT City to demonstrate the tangible benefits of PIM and Al integration.

Technology Stack Development: Establish a robust digital platform for PIM, incorporating cloud-
based data storage, visualization tools, and Al/ML frameworks.

Skill Development & Training: Invest in training programs for engineers, planners, and
construction professionals to equip them with PIM and Al literacy.

Collaboration & Partnerships: Forge strong alliances with government bodies (e.g., urban
development authorities, municipal corporations), academic institutions, and industry players to

foster adoption and standardization.

Standardization & Policy Advocacy: \Work towards developing Indian standards and policies for
PIM, ensuring interoperability and widespread adoption.
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7. Conclusion

Project Information Modelling, augmented by Artificial Intelligence, represents the next frontier in
infrastructure development. Vyadh Colloids Pvt Ltd is committed to leading this transformation in
India, starting with the strategically important regions of Ahmedabad, Gandhinagar, and GIFT City.
By embracing PIM and Al, we can move beyond traditional, fragmented approaches to create a
future where India's infrastructure is not only robust and resilient but also intelligent, efficient, and
sustainable, truly paving the way for next-generation development.

*kkkk

We invite interested stakeholders, government agencies, and
potential partners to collaborate with Vyadh Colloids Pvt Ltd in this
pioneering endeavor. Together, we can shape the future of
infrastructure in India, building a foundation for unprecedented
growth and prosperity.

Sign-offs:

Priyank Dafda, Managing Director

Vyadh Colloids Pvt. Ltd. >:
Date: 06/07/2025 20:06
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