Module 4
BIM and IBMS

BIM:

» Definition

» Necessity

» advantages

» BIM in building design,

construction

IBMS

» Definition

» Necessity

» Advantages,

» Types of IBMS

Iinfrastructure design and




DEFINITION: -

BIM stands for Building Information Modeling, and it is a digital representation of the physical
and functional characteristics of a building or infrastructure.

BIM is a collaborative process that involves the creation and management of digital models of a
facility's physical and functional characteristics.

These models are used for design, construction, and operation throughout the entire lifecycle of a
structure.

NECESSITY OF BIM
1. Digital Representation

BIM creates a comprehensive digital representation of a building's geometry and attributes. This
goes beyond just 3D modeling and includes information about the building's components,
materials, systems, and more.

2. Collaboration

BIM encourages collaboration among various stakeholders involved in a construction project,
including architects, engineers, contractors, and facility managers. All parties can work on the
same digital model, reducing errors and enhancing communication.

3. Information Integration

BIM integrates various types of information into a single model. This includes spatial
relationships, geographic information, quantities, and properties of building components. This
integrated data helps in making informed decisions at every stage of a building's lifecycle

4. Lifecycle Management

BIM is not limited to the design and construction phases; it extends to the entire lifecycle of a
building, from conceptualization through design, construction, operation, maintenance, and
eventual demolition. This enables more efficient facility management and maintenance.

5. Visualization

BIM allows stakeholders to visualize the building in 3D, providing a better understanding of the
design and functionality. This aids in communication and decision-making.




6. Analysis and Simulations

BIM tools enable various analyses and simulations, such as energy performance, structural
integrity, and clash detection. This helps in identifying and addressing issues before construction,
reducing the likelihood of errors and rework.

7. Cost Estimating and Planning

BIM facilitates accurate cost estimation and project planning by providing detailed information
about quantities, materials, and schedules. This contributes to more reliable budgeting and
scheduling.

ADVANTAGES OF BIM

1. Enhanced collaboration and communication.

2. 3D visualization for better understanding3D visualization for better understanding.
3. Clash detection and coordination.

4. Accurate cost estimation and project planning.

5. Improved construction quality and reduced rework.

6. Facility management and operations optimization.

7. Sustainability and energy analysis tools.

8. Time savings through streamlined processes.

9. Legal and regulatory compliance assurance.

BIM IN BUILDING DESIGN
1. Collaborative Design

Facilitates collaboration among architects, engineers, and contractors by providing a centralized
platform for real-time data sharing and coordination.

2. Visualization

Enables 3D visualization of building designs, allowing stakeholders to explore and understand the
project in a more immersive way. Simulations tools help assess design performance.




3. Clash Detection

Identifies and resolves clashes or conflicts in the design phase, reducing errors and costly rework
during construction.

4. Cost Estimating and Planning

Supports accurate cost estimation by providing detailed information about materials, quantities,
and labor, aiding in better project planning.

5. Construction Sequencing

Helps optimize construction sequencing by visualizing the timeline of activities, ensuring efficient
project execution.

6. Quality Assurance

Enhances the overall quality of construction by providing a comprehensive and coordinated view
of the project, reducing the likelihood of design-related issues.

BIM IN INFRASTRUCTURE DESIGN
1. Alignment and Coordination

Facilitates better coordination among various disciplines involved in infrastructure projects, such
as civil, structural, and MEP (mechanical, electrical, plumbing) engineering.

2. Geospatial Integration

Integrates geospatial information for accurate site analysis and better understanding of the project's
environmental context.

3. Sustainability Analysis

Supports sustainability by providing tools for analyzing the environmental impact of
infrastructure projects and optimizing resource usage.

4. Risk Mitigations

Identifies potential risks associated with the infrastructure design, enabling proactive risk
management and mitigation strategies.

5. Asset management

Creates a digital twin of the infrastructure, aiding in asset management, maintenance planning, and
life cycle analysis.




6. Public Engagement

Enhances communication with stakeholders and the public by providing clear visualizations of the
proposed infrastructure projects.

7. Phasing and Construction Sequencing

Allows for the visualization and optimization of construction phasing, helping manage complex
logistics in large-scale infrastructure projects.

8. Data Driven Decision making

Enables data-driven decision-making throughout the lifecycle of the infrastructure, from design
and construction to operation and maintenance.

INTELLIGENT BUILDING MANAGEMENT SYSTEM (IBMS)

IBMS typically stands for Intelligent Building Management System. This is a system— that
integrates and manages various building automation functions, such as heating, ventilation, air
conditioning (HVAC), lighting, security, and other systems.

The goal is to optimize building performance, enhance energy efficiency, and provide— a
comfortable and safe environment for occupants.

IBMS often involves the use of sensors, controllers, and communication networks to— monitor
and control building systems in a centralized and automated manner.

Integrated Building Management System
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NECESSITY OF IBMS:-
1. Efficient Energy Management

IBMS helps in monitoring and controlling energy-consuming systems, such as HVAC and
lighting, to ensure efficient energy usage, reduce waste, and lower operational costs.

2. Integrated Security System

IBMS integrates security features like access control, video surveillance, and intrusion
detection to enhance the overall security of the building.

3. Emergency Response In the event of emergencies

IBMS can initiate predefined response actions, such as activating alarms, locking doors,
and notifying relevant authorities.

4. Cost Saving

Through the optimization of energy usage, maintenance, and overall building performance,
IBMS contributes to cost savings over the long term.

ADVANTAGES OF INTEGRATED BUILDING MANAGEMENT SYSTEMS (IBMS)
1. Energy Efficiency

IBMS enables precise control and optimization of energy-consuming systems, such as
HVAC and lighting, leading to significant energy savings and reduced operational costs.

2. Cost Saving

Through efficient energy management, predictive maintenance, and optimized building
performance, IBMS contributes to long-term cost savings in terms of energy bills, maintenance
expenses, and operational efficiency.

3. Enhance Security

Integrated security features, including access control, video surveillance, and intrusion detection,
enhance the overall security of construction sites and buildings, protecting assets and ensuring a
safe environment.




4. Remote Monitoring and Control

Facility managers can monitor and control building systems remotely through a centralized
interface, allowing for quick response to issues and adjustments without the need for physical
presence.

5. Improve Occupants Comfort

IBMS provides precise control over temperature, lighting, and other environmental factors,
contributing to a comfortable and productive indoor environment for occupants.

6. Predictive Management

By monitoring the condition of equipment and systems, IBMS facilitates predictive
maintenance, preventing unexpected failures and minimizing downtime.

7. Compliances with Regulations

IBMS assists in meeting regulatory requirements related to energy efficiency, safety, and
environmental standards, ensuring that construction projects comply with industry regulations.

8. Occupant Productivity and Satisfaction

A comfortable and well-controlled indoor environment positively influences occupant
well-being and productivity. IBMS contributes to creating spaces that meet the needs and
preferences of building occupants.

TYPES OF INTEGRATED BUILDING MANAGEMENT SYSTEMS (IBMS)
1. Building Automation System (BAS)

A BAS is a core component of IBMS and focuses on automating and controlling building
systems such as HVAC, lighting, and access control. It ensures efficient operation and energy use.

2. Energy Management System (EMS)

EMS is designed to monitor, control, and optimize energy consumption within a building.
It includes features for load shedding, demand response, and energy usage analysis.

3. Security Management System

This type of IBMS integrates various security features, including access control, video
surveillance, intrusion detection, and alarm systems, to enhance the overall security of the building.

4. Fire and Life safety system




IBMS can integrate fire detection, alarm, and suppression systems to ensure the safety of occupants
and assets. It includes features like emergency lighting and evacuation systems.

5. Facility Management System (FMYS)

FMS focuses on the overall maintenance and management of building facilities. It includes
features for asset tracking, maintenance scheduling, and work order management.

6. HVAC Control System

This specialized system within IBMS specifically targets the heating, ventilation, and air
conditioning (HVAC) systems. It ensures precise control, energy efficiency, and optimal climate
conditions.

7. Lighting Control System

Lighting control systems within IBMS manage and optimize artificial lighting, considering
factors such as occupancy, daylight availability, and energy efficiency.

8. Access Control System

Access control systems in IBMS manage and restrict entry to specific areas within a
building. They include features like keycard access, biometric recognition, and visitor
management.

9. Communication System

Communication systems in IBMS include features like intercoms, public address systems,
and emergency notification systems, enabling effective communication within the building.

10. Water Management System

Some IBMS solutions incorporate water management systems to monitor and control water
usage, detect leaks, and ensure efficient water distribution within the building.
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