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1. Introduction to BIM

What is BIM?

Building Information Modeling (BIM) is a digital representation of the physical and functional
characteristics of a building or infrastructure. It serves as a shared knowledge resource for
information about a facility, forming a reliable basis for decision-making throughout its lifecycle,
from design and construction to operation and maintenance.

Importance of BIM in the Construction Industry

BIM revolutionizes the construction industry by enabling more efficient collaboration, reducing
errors, optimizing costs, and improving project timelines. It supports better visualization,

coordination, and management, resulting in higher-quality outcomes.

Brief History and Evolution of BIM

The concept of BIM originated in the 1970s as a method of computer-aided design (CAD). In the
2000s, BIM emerged as a comprehensive approach to construction management. Today, BIM is
a standard practice in various countries, guided by protocols like ISO 19650 and used across
disciplines like architecture, engineering, and construction.

BIM Definition BIM Components

BIM Key Benefits BIM Model Components

Wialls

B Cost Savings (35%) @ Improved Communication (25%) Flaors
B Enhanced Collaboration (20%) Reduced Errors {155%) 1
W Sustainabiity (5%) a 25 5 75 W@

BIM, or Building Information Modeling, is a
process that uses software to create and
manage a digital representation of a building
project.

BIM involves creating a detailed digital model
of the building, including its geometry,
materials, and other relevant information.



2. BIM Levels of Development
Understanding Levels from LOD 100 to LOD 500

LOD (Level of Development) defines the level of detail and accuracy of a BIM model at various
stages of a project. The standard levels are:

o LOD 100: Conceptual — General information with approximate geometry.

e LOD 200: Schematic — Basic geometry and approximate quantities.

e LOD 300: Detailed Design — Accurate geometry and specific quantities.

o LOD 400: Fabrication — Detailed, accurate representation for manufacturing.
o LOD 500: As-built — Final model reflecting field conditions.

Practical Applications of Each LOD

LOD 100: Early feasibility studies and massing.

LOD 200: Design development and early coordination.

LOD 300: Construction documentation and detailed design.
LOD 400: Shop drawings, fabrication, and assembly.

LOD 500: Facility management, operation, and maintenance.

LOD100 LOD200 LOD300 LODA400 LOD 500
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LOD 100: Conceptual Design

At LOD 100 level, we define a conceptual medel where
parameters such as area, height, volume, location, and
orientation are determined.
/' Analysis and Site Monitoring
/' Massing studies
V' Preliminary creation of 30 models
v Spatial relationships and zoning compliance

J Conceptual design visualization

LOD 200: Schematic Design

At LOD 200 tevel, elements are modeled with
approximate quantities, size, shape, location, and

orientation. Non-geometric information can be embedded within model
efements at LOD 200.

3D modeling - Form and Layout

/ Cenceptual Design Development

7 Spatial Coordination and Clash Detection
Vo Initial Energy Analysis

/' Preliminary Cost Estimation

LOD 300: Design Development

This LOD 300 level involves accurate modeling and
detailed shop drawings, where elements are defined
with specific assemblies, precise quantity, size, shape, location, and
orientation. Non-geometric information can also be embedded within
model elements at LOD 300.

v/ Detailed 30 modeling of building compenents
v Accurate placement and sizing of components
J/ Coordination between trades (Architecture, Structurai, and MEP)

v BIM Coordination and clash detection

LOD 350: Construction
Documentation

LOD 350 includes more detail and elements that represent how building
elements interface with various building systems. it also provides clear
graphics and written definitions.

V' Detailed 3D models with specific materials and products

v Generate construction documents {specifications and drawings)

V' Coordinate multiple disciplines

v Comprehensive cost estimation and quantity takeoff

V' Accurate fabrication and assembly

7/ Complete construction sequencing and accurate scheduling

LOD 400: Fabrication and Assembly

At LOD 400 stage, model elements are represented as
specific assemblies, complete with fabrication,
assembly, and detailed information, in addition to precise quantity, size,
shape, location, and orientation. Non-geometric information can be
embedded within model elements at LOD 400.
V' Build 3D madels for offsite fabrication
/ Create shop drawings and fabrication details
v Integrate manufacturing processes
/' Develop component-level information to fabricate components

/ Plan prefabrication and construction

LOD 500: As-Built

At LOD 500 elements are modeled as constructed

assemblies for operations and maintenance, They are
accurate in terms of size, shape, location, quantity, and orientation, and
non-geometric information can be embedded within model elements at
LOD 500.

v Build accurate As-Built models to reflect actual construction

v Generate detailed information about systems and components
V' Integrate operations and maintenance data

/ Perform lifecycle analysis and maintenance planning

v Accomplish building performance analysis and monitoring



3. BIM Collaboration and Worksharing
Collaborative Practices and Stakeholders

BIM collaboration involves multidisciplinary stakeholders like architects, engineers, contractors,
and facility managers. Effective collaboration minimizes errors, enhances coordination, and
streamlines communication.

Worksharing Techniques in Revit

Worksharing in Revit allows multiple users to work on a shared model simultaneously. This is
achieved through a central model and local copies, ensuring synchronization and version control.

o Central Model: The primary file that holds the most updated data.

o Local Model: A personal copy for individual editing and syncing.

« Sync with Central: Updates and synchronizes the local model with the central one.

« Elemental Ownership : Users can “own” specific elements or worksets to avoid conflicts.

&

TEAM MEMBER

LOCAL MODEL

CENTRAL
MODEL

LOCAL MODEL

TEAM MEMBER

TEAM MEMBER



Coordination Methods

e Linked Models: Linking architectural, structural, and MEP models for effective
coordination.

o Interference Checking: Identifying and resolving clashes among disciplines.

e BIM 360 Collaboration: Cloud-based worksharing for remote teams, enabling real-time
collaboration.

Brief Summary of ACC (Autodesk Construction Cloud)

ACC is a cloud-based platform by Autodesk that centralizes project data, enhances collaboration,
and supports real-time communication. It integrates BIM 360, Autodesk Docs, and other project
management tools for seamless coordination, data management, and version control.

Benefits of Worksharing

e Improved Collaboration: Multiple users can work on the same project simulataneously.
e Efficiency: Reduces duplication of work and improves coordination
e Conflict management: Tools to detect and resolve conflicts during synchronization.

Steps to create a central model

Open a
new or an Collaborat Within
existing Save e your
model in network ok save

revit

All the tools in the

now we can see the Collaborate tab will
synchronize are active
and we can easily ;
- : et active except
close file sychronize the model J il ok
synchronization

whenever we make
changes in central model
file
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Collaborate X ‘»

You are enabling collaboration. This will allow multiple people to
work on the same Revit model simultaneously.

Ed ¢--»

How would you like to collaborate;

) In the cloud
Collaborate with controlled permissions among project members.
The model will be cloud workshared in the project you select.

Which collaboration method should | choose?
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4. BIM Dimensions and 2D

3D, 4D, 5D, 6D, and 7D BIM Explained

3D BIM: The foundational dimension that involves creating the geometric representation of

a building.
e 4D BIM (Time): Integrates time-related information for scheduling and project timelines.
e 5D BIM (Cost): Links cost estimation and budgeting to the BIM model.
« 6D BIM (Sustainability): Analyzes energy efficiency and environmental impact.
« 7D BIM (Facility Management): Supports the facility's operational and maintenance

management throughout its lifecycle.



Transition from 2D to BIM

Traditional 2D drawings are limited in data and visualization. BIM enhances the design process
by integrating data-rich, multi-dimensional models, reducing errors, and facilitating better

decision-making.

Exploring the Evolving Dimensions of BIM

2D
10D 3D

oD 4D
"BIM
8D 5D
7D | 6D



5. BIM for Construction Industry Workflow

Design, Construction, and Facility Management Stages

« Design Stage: Involves conceptual design, detailed design, and design coordination using BIM
tools. It focuses on visualization, documentation, and clash detection.

o Construction Stage: Utilizes BIM for scheduling (4D), cost estimation (5D), and on-site
coordination. Real-time updates minimize errors and rework.

« Facility Management Stage: The BIM model serves as an as-built reference for operations,

maintenance, and asset management (7D).
Key BIM Processes in Construction

o Constructability Modeling: Analyzing and optimizing designs for buildability, reducing
errors, and minimizing risks.

« Multidiscipline Coordination: Integrating architectural, structural, and MEP models for
efficient collaboration and clash resolution.

e Quantification Workflows: Automating quantity take-offs and cost estimation directly from
the BIM model.

o Field Layout: Using BIM data to guide accurate on-site positioning of elements, reducing

rework and ensuring precision.
Streamlining Workflows with BIM Tools

« Visualization Tools: For realistic renders and walkthroughs (Enscape, Twinmotion).
e Coordination Tools: For clash detection and issue resolution (Navisworks, BIM 360).

o Documentation Tools: For producing accurate drawings and schedules (Revit, AutoCAD).



6. BIM for Design and Coordination

Design Development and Coordination Models

BIM supports the design development phase by creating detailed, data-rich models that help

visualize concepts, evaluate design alternatives, and assess constructability.
Clash Detection and Issue Resolution

Clash detection identifies conflicts between architectural, structural, and MEP components. This

process minimizes errors, reduces rework, and ensures on-site efficiency.

o Hard Clashes: Physical conflicts between elements.

« Soft Clashes: Design conflicts with clearance requirements or code violations.
Tools for Design and Coordination

« Navisworks: Used for advanced clash detection, simulation, and coordination.
o Revit: Effective for creating and integrating coordination models.

o BIM 360: Facilitates cloud-based coordination and issue tracking.

10
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7. BIM Standards - I1ISO 19650
Overview of 1SO 19650

ISO 19650 is a global standard that provides a framework for managing information throughout
the lifecycle of a built asset using Building Information Modeling (BIM). It standardizes the
collaborative production, sharing, and management of information in construction projects to
enhance consistency, reduce errors, and streamline communication.

ISO 19650 Part 1: Concepts and Principles

This part establishes the fundamental concepts, principles, and terminology for effective
information management using BIM. It emphasizes the following:

e Information Requirements: Identifying and defining the Employer's Information
Requirements (EIR) to guide data exchange.

o Information Models: Creating models that combine graphical data, non-graphical data, and
documentation.

e« Common Data Environment (CDE): A secure, shared digital space for managing and
distributing information across stakeholders.

« Collaboration and Communication: Establishing protocols for efficient data exchange and
coordination.

ISO 19650 Part 2: Delivery Phase Requirements

This part focuses on managing information during the project delivery phase. It details processes
for developing, sharing, and verifying BIM data. Key aspects include:

« Information Management Roles: Assigning roles like Information Manager, Task Team
Manager, and Lead Appointed Party for accountability.

e Information Protocols: Implementing contractual agreements and standards to ensure
compliance.

o Data Exchange Protocols: Structuring data exchange formats (e.g., IFC) for seamless
interoperability.

« Compliance and Auditing: Ensuring accuracy, consistency, and quality of data through
validation checks.

Significance of 1SO 19650 in BIM Projects

e Risk Reduction: Minimizes design and construction risks by enhancing clarity and
communication.
« Efficiency: Streamlines project workflows, saving time and reducing costs.

12



e International Consistency: Standardizes practices across global projects, enabling
collaboration across borders.

Common data Environment

A Common Data Environment (CDE) is a centralized digital platform designed to gather, organize,
and distribute all project-related information. Serving as a single source of truth, it ensures that
stakeholders have reliable and up-to-date access to data. The CDE plays a fundamental role in the
ISO 19650 series, a global standard that regulates the management and digitalization of
information in the architecture, engineering, and construction (AEC) industry through BIM.

Importance of CDE in 1SO 19650

1. Enhanced Collaboration: By providing a unified repository for all project information, the
CDE fosters better collaboration among stakeholders, ensuring that everyone works from the same
data set.

2. Improved Efficiency: The CDE streamlines workflows by reducing the need for redundant
data entry and minimizing errors caused by multiple versions of the same document.

3. Data Integrity: A well-managed CDE helps maintain the integrity and reliability of project
data, which is essential for making informed decisions.

4. Regulatory Compliance: The CDE ensures that all project information is stored and managed
in compliance with relevant standards and regulations

Sub-Contractor ' Surveyor Sub Contractor

Supplier 0 Facilities Manager Supplier

Architect Architect




Components of a Common Data Environment (CDE)

SHARED WORK IN PROGRESS

Information being developed
by its originator or task
team, not visible to or

accessible by anyone else

Information approved for
sharing with other
appropriate task teams and
delivery teams or with the

appointing party

APPROVE

~
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Task Team

Task Team

Task Team

REVIEW/ AUTHORIZE

ARCHIVE

Information authorized for Journal of information
use in more detailed design, transactions, providing an
for construction or for asset audit trail of information

management container development

Practical steps to implementing a CDE as per 1SO 19650

1. Choose the Right Platform

Select a CDE platform that supports ISO 19650 compliance and suits the specific needs of
your project and organization. Look for features such as version control, access
management, and integration capabilities.

Example: During the construction of the new Google headquarters in London, the project
team opted for Autodesk BIM 360 as their CDE platform. Its robust feature set and I1SO
19650 compliance made it an ideal choice for managing the diverse data needs of the
project.

2. Define Roles and Responsibilities

Clearly define the roles and responsibilities for managing the CDE. This includes assigning
specific tasks related to data creation, review, approval, and dissemination.

Example: In the redevelopment of the Battersea Power Station, a detailed Responsibility

Matrix was created. This matrix outlined the specific roles of architects, engineers, and
contractors in managing and updating the CDE, ensuring accountability and efficiency.

14



3. Develop a CDE Execution Plan

A CDE Execution Plan should outline the processes and protocols for using the CDE. This
includes naming conventions, file formats, metadata requirements, and workflows for data
approval and sharing.

Example: The high-tech data center project for a major tech company involved developing
a comprehensive CDE Execution Plan. This plan detailed how information would be
created, reviewed, and shared within the CDE, ensuring consistency and compliance with
ISO 19650.

4. Organize Training Sessions

Training is essential to ensure that all project participants understand how to use the CDE
effectively. Provide ongoing support and resources to address any implementation
challenges or questions.

Example: A project team organized a series of training sessions on using the chosen CDE
platform. This training equipped team members with the skills needed to manage data
effectively and comply with ISO 19650 standards.

5. Monitor and review CDE Usage

Continuous monitoring and review of the CDE are crucial for ensuring compliance and
identifying areas for improvement. Conduct regular audits and gather feedback from users
to refine processes and enhance performance.

Example: On a Tunnel project, regular audits and reviews were conducted to ensure that
the CDE was being used correctly and that information management practices adhered to
ISO 19650 standards. This approach helped identify areas for improvement and optimize
data management processes.

15



8. Checklist for IFC Drawings

Understanding IFC Standards

IFC (Industry Foundation Classes) is an open standard format used for data exchange in BIM. It

allows seamless sharing of data across different BIM software platforms.
Key Checklist Items for Compliance

e Model Integrity: Ensure completeness and accuracy of data before exporting to IFC.

« Classification and Naming: Use consistent and recognized naming conventions for elements.

o Coordinate Systems: Confirm proper alignment and coordination of all disciplines.

o LOD Compliance: Ensure the model meets the required Level of Development (LOD) for the
project.

« Data Validation: Check for missing or incorrect parameters, values, and object data.

o File Structure: Organize and structure the model logically for easy navigation.

General Information

v Project name, Name and Location

v Drawing Title, Number and Revision status
v’ Date of Issue and Approval Signature

v" Scale and North Direction (if Applicable)

Structural Drawings

Foundation Plan and Details

Column Layout and Reinforcement Details
Beam and Slab Layout

Structural Section and Details

Connection Details

AN NI N NN

MEP Drawings

v' HVAC layouts (ducting, piping, equipment positioning)

v Plumbing and Drainage Plans

v' Electrical Layout (Wiring, lighting, power and panel schedules)
v" Fire Protection systems.

16



Civil Drawings

v’ Site Layout Plan

v Grading and Drainage Plan

v" Road and Pavement Details

v Earthwork Cut/ Fill Calculations

Coordination and Compliance

v Clash Detection Resolved (BIM Coordination)
v' Compliance and Local Building Codes

v’ Health and safety Considerations

v Material and Specification Sheets Attached

Revision and Approval Tracking

v’ Latest Revision Clearly Marked
v Approval from all Relevant Authorities
v" Issued to Contractor and Site Teams

17



9. COBiein BIM
Introduction to COBie (Construction Operations Building Information Exchange)

COBie is a standardized data format used in BIM projects to capture and exchange asset data
essential for operations and maintenance. It focuses on non-geometric information, ensuring
accurate and structured data transfer to facility management.

Application of COBie in BIM

« Facility Management: COBie enables efficient asset management, maintenance
scheduling, and operational planning.

o Data Handover: It provides a standardized method to transfer project information from
design to construction and ultimately to the facility management team.

« Compliance: Many government projects require COBie compliance for effective data
management.

Data Management in COBie

e Spaces and Zones: Defines rooms, spaces, and functional zones within the building.

o Equipment and Assets: Captures detailed data about components, systems, and
equipment.

« Documents: Links operational manuals, maintenance schedules, and warranties.

o Contacts: Identifies stakeholders, suppliers, and responsible personnel.

Benefits of Using COBie

e Streamlined Communication: Reduces ambiguity and enhances collaboration among
stakeholders.

o Efficient Maintenance: Facilitates quick access to accurate data for maintenance and
repairs.

e Reduced Data Loss: Minimizes loss of information during project handovers.

18



‘ Introduction to COBie

COBie (Construction-Operations Building
information exchange) is a stendardized data
format used in BIM for managing building asset
informotion. It ensures less data exchang
among stakeholders, enhancing collaboration and
project efficiency. COBie focuses on delivering
structured, accurate dota  aobout  assets,
streamlining  fadility ~monagement  and
maintenance. Key benefits include improved data
management, reduced errors, and better lifecycle
management, ensuring a smooth transition from
construction to operations.

‘ Why COBie Matters

COBie addresses inefficiencies in traditional
workflows by eliminating disorganized, paper-
bused asset documentation. It centrolizes and
stondardizes data exchange, reducing errors and
miscommunication, By ensuring accurate,
accessible asset information, COBie enhances
project efficiency, saves time, and supports
informed decision-making, lts impact extends to
lifecycle management, providing a reliable
foundation for maint e, operations, and long-
term facility management, maximizing value over

‘ COBie Format

COBie deliverables typically include structured
spreadsheets or IFC (Industry Foundation Classes)
data formats. The spreadsheet format organizes
asset information into predefined tables like
contacts, spaces, equipment, and systems,
ensuring consistency and  clarity. These
deliverables simplify dota sharing among
stakeholders, For example, a COBie spreadshect
might list room detuils, equipment types, and
maintenance schedules, making it @ practical tool

the building's lifespan.

COBie Data Structure

|
|

Facdity,

Space

TR
3

(=
E |
>

for facility managers and operators.

|
COBie Workflow Integration

COBie integrates seamlessly within the BIM process
by structuring osset dato for efficient use
throughout a building's lifecycle. it plays a eritical
role during design by organizing key information,
during construction by tracking equipment ond
materials, and in facility management by ensuring
accessible, accurate data for operations and
maintenance. This integration bridges gops
between project stages, ensuring smooth
handovers and effective asset management.

" Standards and Tools Supporting
COBie

COBie aligns with standards like ISO 19650 and BS
1192, which ensure consistency in managing and
sharing project information. Tools like Revit,
ArchiCAD, and Navisworks support COBie by
generating structured asset data. These tools
simplify the creation, validation, and export of
COBie-compliant deliverables, enhancing
collaboration and adherence to industry standards
for efficient project and lifecycle management.
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10. Create Relationships in BIM

Linking Data and Models

In BIM, creating relationships between data and models is essential for effective coordination and

project management. Relationships link various building elements, enhancing data consistency and

accessibility.

Types of Relationships in BIM

Hierarchical Relationships: Establish parent-child connections between elements, like
walls and windows.

Associative Relationships: Link parameters and constraints, enabling synchronized
modifications.

Referential Relationships: Reference external data, such as linked CAD files or point
clouds.

Spatial Relationships: Connect elements based on spatial contexts, like rooms and spaces.

Establishing Relationships for Coordination

Model Linking: Integrating architectural, structural, and MEP models for coordinated
design.

Shared Parameters: Using shared parameters to maintain consistent data across models.
Revit Worksharing: Coordinating multiple contributors through a central model, reducing

conflicts.

Benefits of Creating Relationships in BIM

Data Consistency: Ensures accurate and consistent information across disciplines.
Efficient Updates: Changes propagate across linked elements, reducing errors.

Enhanced Coordination: Minimizes clashes and facilitates seamless collaboration.

20



Create relationships between components

Use the toals in Revit to create parametric
refationships between various elements, This

helps create an accurate building model as well

as communicate design intent
& Modeling
Learning objectives:

» Join geometry

«  Attach walls to roofs.

»  Create constraints between model
elements.

The completed exercise

2. Open the Section 1 view and zoom into
the floor/wall connection at Level 2

| Level 2
10°-0"

Figure 2. Floor and wall connection at
Level 2

1. Open the exercise file
component_relationships.rvt.

3. Onthe Madify tab, in the Geametry
panel, click Join.

e F Tormare ey | [ Vi i bl
1

Figure 3. Join Geometry tooltip

4. Select the wall and then the floor 10
join the geometry. Then click Modify to
end the command

5. Open the defa
the exterior wal
image

a0 view and select
as shown in (he

Figure &, Floor ond woll joined geomelry at
Level 2

ire 5 Exterior wall selected in 30 view

8. Open the Level 1 floor plan view. On the
Madify tab, in the Modify panel, click

Align.

9. Select the centorii
nteTior w,

ool t

uppor

come into alignment a pa
appear. Click the padiock icon to lock
the alignment

and then the centerline of

W

& b bl =

e o et i et e

P 11 e ey | Yo bt

Figure 8. Align tooltip

Figrers 8, Tws walls aligaed ina flaar plan

view

7. Repeat steps S and 6 for the other
walls that do not attach to the roof

Figure 7. Exterior wall attoched 1o roof

On the contextual ribbon tab, click
Attach Top/Base. Then select the roof.

Figure 6. Attach Top/Base tooltip



11. Disciplinary Model in BIM Coordination
Architectural, Structural, and MEP Models
In BIM, multiple disciplines contribute to creating a coordinated model. These include:

e Architectural Models: Focus on aesthetics, space planning, and design intent.

o Structural Models: Represent the building's load-bearing components like beams, columns,
and foundations.

« MEPF Models (Mechanical, Electrical, Plumbing, and Firefighting): Address HVAC
systems, electrical layouts, plumbing, and fire safety.

Integrating Multi-Disciplinary Models

e Model Linking: Integrating various disciplinary models into a unified environment for
coordination.

o Clash Detection: Identifying and resolving conflicts between disciplines using tools like
Navisworks.

« Shared Coordinates: Ensuring accurate model alignment by using a common reference point.

« Collaborative Workflows: Facilitating communication and coordination among stakeholders
through a Common Data Environment (CDE).

Benefits of a Disciplinary Model in BIM Coordination

e Reduced Conflicts: Minimizes errors by identifying clashes early.

o Streamlined Communication: Improves collaboration among design teams.

o Enhanced Design Validation: Ensures that designs meet project requirements and
regulations.

Linking Data and Models

In BIM, creating relationships between data and models is essential for effective coordination and
project management. Relationships link various building elements, enhancing data consistency and
accessibility.

Types of Relationships in BIM

o Hierarchical Relationships: Establish parent-child connections between elements, like walls
and windows.

e Associative Relationships: Link parameters and constraints, enabling synchronized
modifications.

« Referential Relationships: Reference external data, such as linked CAD files or point clouds.
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o Spatial Relationships: Connect elements based on spatial contexts, like rooms and spaces.

Establishing Relationships for Coordination

e Model Linking: Integrating architectural, structural, and MEP models for coordinated design.
o Shared Parameters: Using shared parameters to maintain consistent data across models.

o Revit Worksharing: Coordinating multiple contributors through a central model, reducing
conflicts.

Benefits of Creating Relationships in BIM

« Data Consistency: Ensures accurate and consistent information across disciplines.
o Efficient Updates: Changes propagate across linked elements, reducing errors.
e Enhanced Coordination: Minimizes clashes and facilitates seamless collaboration.

° ° ° The! basically 2 t; of BIM models that o e e
Disciplinary we e 1 B oo Disciplinary
model
models

Disciplinary model Multidisciplinary model/

j Federated model T
i N T W EXPORT \ '
j o 1. Model that is cr d by one discipline
in BIM

2. Most common disciplines are Structural,

Architecture and MEP
Coo rd i n at io n g 3. Disciplinary models can be created in
various software —5]
Examples of
Disciplinary model

|-|,'JJ,¥A' . {
or - >/

Architectural model - often contains: Electrical model - often contains:
Structural model - It may contain:
& Beams, slabs, columns, walls @ Doors, windows, stairs, suspended ceiling Q Cable trays, conduits, light fixtures
o Reinforcement ° Interior design - like furniture 0 Switches and sockets, electrical equipment
@ oOther structural elements — & Rroom objects s @ Eloctrical Panols, distribution boards ]
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X Plumbing model - often contains: N
Landscape model - often contains: HVAC model - often contains:

Q Piping system - hot / cold water

Q Terrain and outdoor lighting o Ductwork, Ventilation Systems

° Fixutres and appliances

Q Planting design o Air Handling Units, Heating and Cooling Systems

: @ Drainage, Waste system, Sprinklers
@ Parking lots and roadways @ Diffusers, Grilles, and Registers,

12. Exporting IFC in Revit

Best Practices for Exporting and Sharing IFC Files

Exporting IFC (Industry Foundation Classes) files from Revit allows seamless data exchange

between different BIM platforms. To ensure a successful export, consider the following:

e Model Preparation: Clean the model by removing unnecessary elements and verifying
accuracy.

o Parameter Mapping: Map Revit parameters to IFC parameters accurately for effective data
transfer.

o Export Setup: Use the appropriate IFC export settings for the required Level of Detail
(LOD).

o File Formats: Choose between IFC 2x3 or IFC 4 based on project requirements and software

compatibility.
Common Challenges and Solutions

o Data Loss: Ensure parameter mapping and category assignments are correct to minimize
data loss.

o Geometry Issues: Avoid overly complex geometry that may not translate well in IFC.
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Steps for Exporting IFC in Revit

. Go to the File tab in Revit.
Select Export > IFC.

g A w N P

. Verify and finalize the export location.
Benefits of IFC Export in Revit

Data Consistency: Ensures standardized data

There are basically 3 methods we can export user properties from Revit to IFC.

o Using Revit property sets option in the IFC exporter dialog

General | Additional Content | Property Sets | Levelof Detal | Advarced
V] Export Revit property sets
] Bxport IFC common property sets
Export base quanttes
[ Export scheedutes as property sets

' Using so, we will export ALL Revit
properties according to their internal
grouping.

] Export only schedules containng IFC, Pset, or Common in the title

This method includes a lot of obsolete
information in the IFC and also significantly
increases the IFC file size.

This method isn't advisable

We don't have much control over what's exported - and you should use it with
and where it's exported. We are risking that some caution
of the information can be incorrect in [FC

o Method using User-defined property set and mapping text file

. This method requires using a
mapping text file, which we need to
create. We need to specify its path on
our disc

INER - Expont (1 pat SAC 5C Prameeioted Browsn— |

‘ Revit provides us with a template file.
The default path of this file in Revit 2020
s e\ \ \ SR

. The name of the file is DefaultUserDefinedParameterSets.txt and you can download it here.

. | recommend making a copy of this file first
before you start editing it.

. In general, this is a simple text file that we open
in any text editor, in my case in Notepad. The file
has already some guidelines included to help
users understand how to use this mapping file.

Everything starting with a # hashtag is
commented out, which means the exporter
won't read this line.
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Coordination Challenges: Align shared coordinates and levels to avoid misalignment.

Configure the export options according to project needs.
. Choose the appropriate IFC file format (IFC 2x3 or IFC 4).

Interoperability: Facilitates collaboration across different BIM software.

exchange, reducing discrepancies.

Compliance: Supports adherence to international standards and client requirements.

e Next method is - Exporting schedules as property sets

e Propany Ses | evel o Dt | Advwnced . This method is fast and easy. It enables us to
create a property set from a schedule that is

called the same name.
. All the parameters for the model

components in the schedule are gathered
into one property set.

If we have a lot of schedules in our Revit file, there is an option to export only these that
contain IFC, Pset, or Common words in the title.

Example:

A First, we need to create a schedule in Revit and add properties that we want to include
in the export. In our lhavea , and I'll call it Pset
BIM Corner. It has 5 fields Family and Type, Length, Base Level, Volume and LOD.

[ <Pset BIM Cotner> |

it -
et Ren Gk, 450men

- Concr
(o

S~ 2 !nthe project, there is another schedule - Concrete beam schedule.
1 won't be exported as a separated property set since it doesn't
contain words IFC, Pset, or Common in its name.

3 We are ready. | export to IFC. Here is a link to the exported file.

K e v oa X
‘ After the export, you can see that we have a

new property set created for all structural st Lol Kool L

L] Noerd vaw Unt
columns, Parameters inside this Pset Doty
correspond to 5 parameters which we add to
the schedule. sl

Lewe: 12 Foae

FonlyandTyps M. Concee Resnd o S
80 e
”

T Ay Volme asn

X L % oty Lo 4w i

IFC file opened in BIM Vision

A few drawbacks of this method:

. Such schedules can be easily deleted or
changed by a Revit user, even by
accident

. Sharing schedules between various Revit
models isn't as easy as sharing a
mapping table file (check point 3)

We can't control the mapping of data
types to IFC, we need to rely on IFC
exporter built-in settings

. Such an approach doesn't support
spaces



B e — o

Mty S i Setting up user-defined prop. set text file - Step by Step

i Datinet WraserTyes SSTAITLM Fiie

order to add et i
opisduislinyinds Wohts oy st st s et 4 5
b e & TRENLE S g r-":: et el S ek Step 1 (number 1 on the picture) - To create our own property set, we add a new line

. S st Mo, B, ottt e, ETowerics, Gt G under the guidelines, We start with the word “Property Set:". Then we hit TAB, Then we
Here are data types which e R e e et e ety & write a Property Set name. In our case, | write BC_PropertySet.
can be exported to IFC e ..:"‘"‘". N 1ot et e P o

isia . # Check Bim Cormer article with full explacation here:
trinias s Cattat = chaliapertisg-1fcct Suserideft Lo
o i —
ined COBI set e o)
o "'°P""V :;;; T 0 PropertySets_ 8 ProgertySet 1 tcklement
Trea
prer s Remember about TAB /.
In this part, we write our R i the colimete
mapping definition. All i ret
the magic starts here 3%
s .

UG R Sitm 1
oy £ I8 Cormar i Dntined Propernysas dutinteism e

in our example, | will export 3 properties of the column.
i 0 Step 2 (number 2) - Here we P
i Caiem (1 Y o o
9 gathered them in Revit in the IFC Parameters group as . 2 specify the Instance “I* or Type M’E":' Yoo s ":-‘:: e
instance parameters. ranriimg “T" Level of the properties. | « 2
. LOD - which is a Text parameter, prosesaiy use Instance. 23010 tmt swpere . Cotartomaratore, Court, orancy,
. i - Yes/No book e = g s cres ety saatics
Step 3 (number 3) - Finally, * 0 Srear,
- - Loy - resliranaetttnce, (hereodeselcTmperaire, -
Zone - Integer parameter, T S Ve dafin which IFCortities > fresmir; Katie, b Thareni - pnse " Vel
P pmimnon this Property Sot DOIONGS £0, 7 I14x 1« smis Morkces Set ametee Aabls g mi Sinfinttion A1 Wi Gactes Miog soat:
) Let'screatea mapplng file that will export these 3 o Since we want to add PR i b e Ay et I SR
to perty set in IFC, | will call this e properties only for columns,

property set: BC PropwtyS-t | could write IfeColumn, Mt o M LT
1 odded o my own
If I want to add this property set to all elements in the model, then | can comment
use the IfcElement entity. (as in the picture)

4 Step 4 (number 4) - In the next line, “ Tots 1y o semole '-n-; 2 sammiog. subte-vied TS comprint
95 ify the ick ek ¥4 A Lin Fu1L espamsnton vere:
I want to see in the IFC. In my case, |
‘want our three Revit properties to
start with BC_ prefix, so: BC_LOD,
BC_Reinforced, and BC_Zone.

5 Step 5 (number 5) - We specify the data type of the glven parameter in the IFC file. The
supported data types are listed in the instructions at the beginning of the file.

6 Step 6 (number 6) - The last piece is optional, and we use it to define the property name in
Revit. If the Revit parameter is named the same as the intended IFC property, then we don't
need to add it. In our case, IFC parameters use prefix BC_ and Revit parameters don't, so we
need to specify the last column

7 Now the mapping text file is ready, we have ]
to save it. When saving this file, double-
check that it is saved in the UTF-8 format in L s
your text editor.

8 The last thing is to go to IFC exporter and change
the reference mapping file to this, which we've just
created. After that, we can simply hit Export.

After the export, our BC_PropertySet is
added to all columns in the IFC file as
we wanted. Hurrayyy ® ¢

IFC file opened in BIM Vision
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13. Revit Parameters

Shared, Project, and Global Parameters Explained

In Revit, parameters are used to define properties and characteristics of elements within a model.

These include:

o Shared Parameters: Custom parameters accessible across multiple projects and
families. Useful for data standardization and scheduling.

e Built in parameter: Built-in Parameters exist as default and cannot be modified (cannot
change name or category). They are normally pre-populated in the default template or
project. As they exist in all projects, they can be used instead of shared parameters when
agreed.

e Project Parameters: Specific to a project and can be applied to categories like walls,
doors, and windows. Useful for project-specific data.

e Global Parameters: Control and link element dimensions across the entire project. Ideal
for maintaining design intent and consistency.

o Family parameter: It only exist in the family (but can be visible in the project loaded)
and can be added to control variable values. They can be used to control the values in

nested families.
Parameter Management in BIM

o Creating Parameters: Go to the Manage tab and select Project Parameters or Shared
Parameters.

o Applying Parameters: Assign parameters to categories and elements based on project
needs.

e Using Formulas: Automate calculations and control dimensions using parameter

formulas.
Benefits of Using Parameters in Revit

o Data Consistency: Ensures accurate and standardized data across projects.

o Efficient Scheduling: Facilitates the creation of schedules and quantity take-offs.
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o Flexibility: Adapts to custom project requirements and design changes.

Properties

r j Floo: Plan

Flooe Plan: Level 1
Graphics
View Scale
Scale Value 10
Display Model
Detai Lovel
Ports Visibikty

Visibikty/Graphics Overrides e
Graphic Display Options ean

Underkay
Range: Base Level
Range: Top Lovel
Underlay Orientation
Extonts.
Crop View (]
Crop Region Visible
Annotation Crop &
View Range [
Associated Level Lovel 1
Scope Box None
Depth Clipping

Nodiip

Built up parameter

ﬂ
ﬁ

Properties

Sofs - Ottoman
WE00XD600

Fumiture (1)
Constraints
Level Kevel 1 Living Rm.
Elevation from Level 00
Host avel : Low
Offset from Host 00
Moves With Nearby Elements =]
1dentity Data
image
Comments

Phasing
Phase Created Working Drawings
Phase Demolished None

Other
AM_Tm_Warranty

- @Edit Type

Parameter

Parameter Properties

Parameter Type

Built-in parameter

Parameter Data
Name:

r ﬁ Keynote

Discipline:
Common

Type of Parameter:
Text

Group parameter under:
Identity Data

Fomerm—
prase T
O Froma saramecer Pt <miten

” o om0 it et ot

Deciphne: =

Common (o B ared by gl prajects and famies, exportad o COOC. and. A Termos.

e .

Electrcal sewyctrem

Energy Aewy Poers

jiC v e e

Infrastructuce. Lad Krwyce mives foiarara

Ping " posmtiy

Structural e i eyt

prr—

by phisertsaii

T S S 1 o= Mporatasers

Legth oot g

Text

e e o i

e iy o

Cont per Area o Yook, e

Distance

Mass Density Okl L d

Number

Retation Angle.

Slope

Speed

Time

Velume

Currency

URL

Material

Image.

Yesilio

Multdine Text

<Famiy Type..>

T e

ype
Instance

Reporting Parameter

Cancel
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Project parameter

Parameter Prope

Categories
© Project parameter Filter list:  <multiple> v
(Can appear in schedules but not in tags) (") Hide un-checked categories
et ] Air Systems
(Can be shared by multiple projects and families, exported to ODBC, and ] Air Terminals
appear in schedules and tags) ] Anatytical Beams
] Anatytical Braces
(1) Anatytical Columns
(] Anatyticat Floors
Parameter Data (] Anatytical Foundation Slabs
Name: ] Analytical Isolated Foundations
| O Type [] Anatytical Links
S [ Anatytical Nodes
Discipline: O Instance ] Anatytical Pipe Connections
Common et (T] Analytical Spaces
Type of Parameter: Values are aligned per group type ] Anatytical Surfaces
Length v 5 e (] Anatytical Wall Foundations
Valies can vary by group instance {7 Anal 1 Walls
Group parameter under: ] Areas
Dimensions ¥ (] Assemblies
Tooltip Description: ;T Audio \:sua;Dfmes
<No tooltip description. Edit this parameter to write a custom tooitip. Custom tooltips have a ;J Gable.Tray Fitigs

it nf ACA oharasbare v

Edit Tooltip...

Add to ali elements in the selected categories

Check All

Cancel

Shared parameter

Parameter Properties

Parameter Type
() Family parameter
{Cannot appear in schedules or tags)

© Shared parameter
(Can be shared by multiple projects and families, exported to ODBC, and

appear in schedules and tags)

Parameter Data
Name:
<No parameter selected> © Type
Discipline:
() Instance

Type of parameter:

Group parameter under:
Dimensions v

How do 1 create family parameters?

Reporting Parameter

Cancel
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Global parameter

Global Parameter Properties X

Name:

[ ) Reporting Parameter

Discipline:
Common

Type of parameter:
Length

Group parameter under:

Dimensions

Tooltip description:

(Can be used to extract
value from a geometric
condition and report it in
a formula)

<No tooltip description. Edit this parameter to write a custom tooltip...

Edit Tooltip...

How do I ¢reate global parameters?

What parameter should be used?

OK Cancel
Titleblock
Schedule
z Project
F'::.e’ specific
Schedule Yoive
Multiple
Categories
Shared Project
Parameter Parameter
Consistent
OBCD Audit yase
Text
or
> Tag Metadata
NBS COBie Dimension
OBOS IFC Material
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Use of parameter

1) Project parameter: It is ideal for project-specific information. It can filter content in the
project schedule.

2) Shared parameter: It is ideal for consistent information that can be used for future
projects such as scheduling, auditing, and tagging.

3) Global parameter: It only exists in a single project and cannot be assigned to the family
category. It is ideal for the specific information to be maintained.

4) Family parameter: Use for the metadata only.
How to create parameter?

1) Project parameter:

I.  Go to Manage tab and select Project Parameter

¢

Project
Parameters

Ii.  In the Project Parameters dialog, Click the Add... Button.

Project Parameters X

Parameter Name Search:

p Filter

Parameters available to elements in this project:

Click Add...

0 items

OK Cancel Help
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iii.  Once the Parameter Properties appears, select Project Parameter in Parameter Type.

Fill out all the data and select the desired Category and click OK. In this case, Door
IS chosen.

Parameter Properties

Parameter Type
© Project parameter
(Can appear in schedules but ot in tags)

Categories
Filter list:  Archtecture

(") Hide un-chacked categories
e Tl Meelrioutyeons
(Can be shared by multiple projects and famies, exported to ODBC, and ] Anviyticol Sutoces
appear in schedules and tags) ] Aroas
[] Assemblias
t B 7] Augio Visual Devices
[] Casework
Parameter Data [ Ceilings
Name: ) [ Columns
Project Parameter O Type [] Curtain Panels
———— ['] Curtsin Systems
Discipline: O Insisnce [ Curtsin Wall Mulgons
Commen v bord
Type of Parameser: © Values are agned per group type l-"‘I I
T - ) - uipment
pi () Values can vary by group instance [} Elocrical Fixtures
Group parameter under: T Entourage
Identity Data v T} Fice Protection
Toolip Description: (e [y Fioom
iomeat
Describe the parameter here | Food avice Lavipmeat
Edit Toolip... fheck Al Check None
Add \11 ¢ements in the selected categories oK Cancel Help

Input Data Select Category [
iv. ~ Now, the parameter is shown in the dialog, so click OK to complete.
Project Parameters

Parameter Name Search:
» Filter

Parameters available to elements in this project:

o

Modify...

Parameter —
Created =

S e

Click OK
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V. To check the parameter, select one of the doors in the project and find it in
Properties. As you can see above, the parameter is successfully assigned to the door

category.

Properties X

Single-Flush
8O0 x 2100

Doors (1) + BEEdit Type
Constraints -
Lewvel ;Le'.'el 2
il Height 00
Construction

Frame Type
Materials and Finkshes
Frame Materfal
Finish
Identity Data

Image
Comments

q Project_Parameter

Phase Created Working Drawings

o

Phose Demolished MNone
Other
Head Height 2100.0

2) Family Parameter

i) In order to create a family parameter, you need to go to Family Editor by
selecting Edit Family in Modify Tab. You can either select a family and edit it or

create it from scratch.

]
Family

Mode
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i) When the family editor is active, select Family Types to add Family Parameter,
the descriptions shown above.

~ L o ey » ‘ =] n e
n B & E—] b4 e = s A =2-2 et L 2
7 insert: -Annotate  Viey Manage Addins: DiRoots pyRevit. Rhinolnside TwentyTwo  Modify =y
Lk
s ca
[ Controf Reférence Réference Sat  Shpw Viewer loadinto Lol into
LL L-zn-? Plane Project Project and Close
Propertie Farily Editor

Family Types
Allows you to enter parameter values for existing family

| types, add parameters to the family, or create new types
within the family.

In one family, you can create multiple family types, where
each type represents a different size or variation within the
family. Use the Family Types tool to specify the parameters
that define the differences between family types.

Press F1 for more help

iii) In the Family Type dialog, the New Parameter button is located in the bottom.

To create a new family parameter, click this icon

Family Types X |
Type name:  Typel vty &0
Seacch carameten Q

Parameter

E N % Marage Lockup Tables
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iv) Once the Parameter Properties appears, select Family Parameter in Parameter
Type. Fill out all the data and click OK.

Family P e

© Family parameter

Pq ra meter {Cannct appear in schedules or tags)

(Can be shared by multiple projects and families, exported to ODBC, and
appedr in schedules and tags)

Input
Data

Discipine:
Commen

Type of parameter:
Text

Group parameter under:
General

Tooltip deseription:
«<No tooltip description. Edit this parameter to write 3 custom tooltip. Custom

Eda Tooktip...
==

OK

Haw do 1 create famdy parametens?

v) Now, the parameter is shown in the dialog, so click OK to complete.

Family Types X
Type same: Typel ™ & ¥
Scarch paremwtors Q

Parometes | Valve Fomule | Lok

‘Genorat

|Famaty Parameter

fs Parameter

Marmifacturer

e Created
URL 3
|Descrigtion z
|Assembly Code

‘le

Z Bt E FI Mariage Lockus Taties

e m 2=
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3) Shared Parameter

1) Go to Manage tab and select Shared Parameter

=
Shared
Parameters

ii) As there is no shared parameter in the default project (unless you already load it),

you need to create the shared parameter file. Once the Edit Shared Parameters dialog
appears, Click the Create... button.

Edit Shared Parametens

X
Shared parameter fle: c I. k
A m’” Ic
Parameter growp; createooo
Parameters:

Parametess

OK Cancel Help
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iii) The file location should be set and the file should be saved. Make sure the appropriate

naming

Lo ion il

'R Create Shaced Parameter File ? b4

Savein: | . Downleads vi = B X B Vews v

Name I Date modified Type Size
Earlier wivo im0y

 BIMForum_LOD-Spec-2020 5/02/2022 800 PM File folder

Last month (1)

" GE_Documents-202201037112942Z-001 9/01/2022 423 PM File folder

Name the file and Save

iv) Once the file is created, you must create the Parameter Group before making a

new parameter. Click the New... button in Groups to create the group.

Edit Shared Parameters x

Shared pararnever Fle:

Paramater group:

Pacameters:

Create New Parameter Group
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v) When the New Parameter Group is popped up, name the parameter group.

Shared parameter file:
C\WUser

Parameter group:

New Paramater Group

Nome:  Shared Parameter Group 01

X

Parameters

Name the New Parameter Group

vi) When you create the parameter group, you will see the one created in the

parameter group. Now, you can create a new parameter by selecting the New..

button

£dit Shared Parametors

Shared parameter fle:
CiL

Parameter group:

Shared Pacameter Group 01

Parameters:

oK

Create..

Click '‘New..." in Parameters
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vii) In the Parameter Properties, fill the Name and set the Discipline and Type
Parameter. It is recommended to add Tooltip Description to explain the parameter.

Note: Once it is created, it cannot be edited or amended in Revit.

Parameter Properties

¢ Name:
SharedParameterSample

Dsciptne:
Cemmon

Type of Pacameter:
Text

Tooltip Descripson:
Shared Parameter Sample by Quadmeta

Ede Teoltip...

Name it, Set the Type, Edit Tooltip, and OK

viii) The parameter is now appearing in the dialog. Click OK to complete the process.

Edit Shared Parametors

Shared parameter file:
P b . 3 aredP.

Parameter group:
Shared Parameter Group 01

Parameers: o
# il

New..
Properties...
Delete

Groups.
New...

Renanve...

Delete

Ew =t

Click OK to complete
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4) Project Parameter

1) To apply the shared parameter in the project, you need to add it in the Project Parameters.

Go to Manage tab, and click Project Parameters.

Project
Paramaters fsiom

UE : » X 0. M~

i) In the Project Parameters dialog, Click the Add... Button.

Project Parameters X
Parameter Name Search:
b Filter
Parameters available to elements in this project:
0 items

oK | Cancel Help

Click Add...
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iii) Select the Shared parameter in Parameter Type, and Click the Select... button.

Parameter Properties X
Parameter Type Categories.
() Project parameter Filter list:  Architecture
{Can appear in schedules but not in tags) | Hide un-checked categories
© Shared parameter 71 Anaiytical Spaces
(Can be shared by multiple projects and families, exported to 0D8C, and 7] Ansiytical Surfaces
appear in schedules and tags) ] Areas
| Assemblies
Export. [} Audio Visual Devices
] Casowork
Parameter Data
Name: (
<No parameter selacted> O Type [T} Curtain Panels
| Curtain Systems
iscipline: Instance =
g ° (] Curtain Wali Mullions
L] Detail ltems
Type of Parameter: Values are aligned per group type ] Doors
Values can vary by group isstance £} Eluchiont Ganipomast
Mre el A e ot [ Elecuicai Fixtures
Group parameter under: [} Entourage
Dimenssons v [ Fite Protection
Tooltip Descripton: #1 L Floors
<No wallip daceription. Edit this pararmetiar b I Bt L ST R [} Food Service Equipmont
Check All Check None
Add to all elements in the selocted categones o Cancel Help

Shared Parameter - Select... -

iv) Once the dialog is popped up, select the parameter that you want to add. In this

case, select SharedParameterSample and click OK.

Parameter Type Categories
) Project parameter Shared Parameters X [pichteduce
(Can apgear in schedules but hecked categories
Choose a parameter group, and a parameter. . —
© Shared parameter Iytical Spaces
(Can be shared by multiple ¢ 2 Iytical Surfaces
appear in schedules and tags " Orometer group: 4
Shared Paramsoter Group 01
smblos
Parameters; 10 Visual Devices
ook
P D —’ ShorédParameterSam Edx... &
Name: mos
<No paramater salected> 2in Panels
A e 2in Systems
Utz ain Wall Mutions
l ltoms.
Type of Parameter: =
Zrical Equipment
#rical Fixtures.
Group parameter under; wrage
Dimensions | Protection

Tooltip Description: L

it this 4 Service Equipment
Cancel Help
Al Check None

Add to all elements in the selected catagonies

oK Cancel Help

Select the parameter and OK /N
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v) Once it is done, Parameter Data and Categories need to be set up. In this case, it
will be in the Identity Data and assigned to Door category. Moreover, it is an Instance
parameter and values are aligned per group type.

Parameter Properties X
Parameter Type Categories
() Project parameter Filter list:  Architecture
(Can appear in schedules but net in tags) | Hide un-checked categories
© Shared parameter

] Anaiytical Spaces
(Can be shared by multiple projects and families, exported to ODBC, and | Anaiytical Surfaces
appear in schedules and tags) | Areas

| Assemblies
Select,., ] Audio Visusl Devices
] Casework
Parameter Cata ] Ceifngs
Name: ] Columns
SharedParameterSample (U Type | Cunain Panels
Seg | Cunain Systems
Disdipline: O nsance ] Curain Wall Mullions
Common L ] Deotadl Itoms
Type of Parameter: © Valuos are aligoed per group type * 4] Doors |
Tedt

[] Etectrical Equipment
L Etectricat Fixtures
Group parsmeter under: | Emourage
* Tdentity Data (] Fire Protection
Tooltip Description: ® ;j Eloos,
| Food Service Equipment

(L Values can vary by group instance

Chedk Al Check None

dd to all elemens in the salected categories
==

Set Data / Category and Click OK

vi) To check the parameter, select one of the doors in the project and find it in

Properties. As you can see above, the parameter is successfully assigned to the door
category.

Properties x

M_Double-Flush e
1730 x 2134mm

Doors (1) ~ 5 Edit Type
Constraints 3
Level flovel 1 ]
Sill Height 0.0

Construction
Frame Type
Materials and Finishes
Frame Material
Finish
Identity Data
image

Comments
Mark 105
_> SharedParameterSample

Phasing
Phase Created Working Drawings
Phase Demolished None

Other
Head Height 21340

Shared Parameter applied
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4) Global Parameter

1) You can find the Global Parameters icon in Manage tab.

@
Global
Parameters

i) In the Global Parameters dialog, Click the New Parameter icon to create a global

parameter.

Glotol Parameters X

Search paramatess

| 1R

Parameter Value Formaula

o, M 5 Al - A¢
1 . i e :

o0 glsbl parametons? oK Cargd

New Parameter
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iii) In the Global Parameter Properties dialog, input the name, select Discipline and Type

of parameter, assign Group parameter, and Edit Tooltip.

Search parammters Q

Global Paramneser Propedties

Name:
GlobalPasaroetor

Dissipiny:
Cememen

Type of parameter:
Text

Ceonp parametes pades;
Tdentiy Data

Toshp descnption:
Gleknl Pacameter by Quadmena
Edt Teokip...

Moy 6o | creste globa! oarameters?

How do | manage glebol caramesers? oK Carvcel Acoly

iv) The global parameter requires the value in the Global parameters dialog like the key

schedule. You need to define the value here.

Giobal Paramneters x

Parameter | Nalue | Formuls

I GlobalParameter This 15 &9 7 I

T Input Value

Click OK

Z BB/ oo A
How o Lmarage shebal sasaconens? Corvied Ioply
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v) Now, we need to assign the global parameter to a family. Let’s do it in a furniture

family, but it can be assigned any categories. Select one of the elements and click the
small button in Properties.

Propertics

ﬂ Ciinireg Chair (3} =

Fumiture m 1H Exdit T}'p&
Constraints )
Lewval Lewel 1
Elevation from Leve! 0.0

st Lewel ; Lewsi 1
Offset fram Host 0.0
Moves With Mearby Elements ]

Identity Data
Image

Commants D c Iic k
Mark = Button

Phasing
Phase Created

Warking Drawings
Phase Demolished

Mo

vi) In the Associate Global Parameter dialog, select the parameter that you created. In
the real project, there will be more parameters, so it is important to create an appropriate

naming convention so that it explains itself. Once it is selected, click OK.

Associate Global Parameter

X
Parameter name: Comments
Parameter type: Text
Existing global parameters of compatible type:
Search parameters Q
<none>
GlobalParametar

i

How do 1 associate global parsmeters?

C'ncc‘

Click OK
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14. Introduction to Revit for Architecture, Structure, and MEPF Shop
Drawings

Basics of Revit for Various Disciplines

Revit is a powerful BIM tool that supports design, modeling, and documentation across multiple

disciplines:

o Architecture: Focuses on creating detailed 3D models, generating plans, sections, and
elevations, and visualizing the design intent.

e Structure: Emphasizes modeling structural components like beams, columns, and
foundations for analysis and documentation.

e MEPF (Mechanical, Electrical, Plumbing, and Firefighting): Develops systems for

HVAC, electrical distribution, plumbing, and fire protection.
Model Navigation and View Management

e Views and Sheets: Create plans, sections, elevations, and 3D views to visualize and
document designs.

« Visibility and Graphics: Control element visibility for better coordination and
documentation.

o View Templates: Standardize visual styles and settings across the project.
Creating Shop Drawings in Revit

« Annotations: Add dimensions, tags, and text to communicate design details.

e Schedules: Generate schedules for quantities, materials, and components for accurate
documentation.

o Detailing: Use drafting tools to create construction details like rebar layouts, ductwork,

and electrical circuits.
Benefits of Using Revit for Shop Drawings

e Accuracy: Precise documentation that minimizes errors on-site.
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Speeds up documentation with automated schedules and annotations.
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sl b Detailed Shop Drawings
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consistency and coordination between highly detailed shop drawings,
architecture, structure, and MEPF. including dimensions, materials,

and annotations, providing clear
instructions for construction.

Disciplines Using Revit
Shop Drawing Accuracy Over Time

Enhanced Communication

Revit's ability to create clear and detailed
shop drawings facilitates better
communication between designers and
contractors, minimizing misunderstand...

Iclency

Error Rate Over Time

Communication Improvement Factors

W Sundwdized Form
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15. Understanding Architectural and Structural Backgrounds for MEPF

Coordination

Integration Techniques

In MEPF coordination, understanding the architectural and structural backgrounds is crucial for
accurate design and installation of mechanical, electrical, plumbing, and firefighting systems.

Effective techniques include:

e Model Linking: Linking architectural and structural models to MEPF models to
understand spatial constraints and avoid clashes.
o Background Views: Using linked background views to place elements like ducts, pipes,

and conduits accurately.
« Coordination Meetings: Collaborating with architects and structural engineers to

validate design intent and resolve conflicts.

Coordinating Backgrounds for Accuracy

o Clearances and Access: Ensuring adequate clearances for maintenance access,

equipment installation, and safety.
e Structural Penetrations: Identifying and coordinating wall and slab penetrations to

avoid conflicts.
e Alignment with Design Intent: Verifying that MEPF systems align with architectural

aesthetics and structural stability.

Benefits of Effective Background Coordination

¢ Reduced Rework: Minimizes on-site adjustments due to conflicts and errors.

e Streamlined Construction: Facilitates smooth installation of MEPF systems, reducing

delays.
« Improved Design Quality: Ensures that systems are functional, maintainable, and

aesthetically integrated.
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Tip 1: Use Search Sets for

° Use Search Sets to create dynamic groups that
. . *
Easier Model Navigation

automatically update when new elements are
added, while Selection Sets help you manually

group objects for review or clash detection.
Q Selection Sets and Search Sets allow you to

quickly isolate specific elements within your

model. [E?] i ﬁﬁ]ﬂi’i‘ﬂ‘
= = — L T Py o [

S e +
s

° Pro Tip: Organize Search Sets by system (MEP,
Structural, etc.) for even faster navigation

Tip 4: Use Custom Viewpoints to
Save Important Perspectives

Tip 3: Take Advantage of
Appearance Profiler

° Custom Viewpoints let you capture critical areas
of the model that need frequent review.

Save these viewpoints for easy access during
coordination meetings, and you can add
annotations to highlight key issues.

° Pro Tip: We use color-coding by project phase
(e.g., foundations, superstructure, MEP) for better
construction progress tracking

Tip 5: Set Up Clash
Tolerances to Focus on
Critical Issues

Tip 6: Organize Clash
Results by Zones or Floors

(] Clash detection can result in hundreds of issues,
but not all clashes are equally important. 0 You can organize clash results based on project
zones or floors, which makes it easier to assign
clashes to specific teams or contractors.

@ By setting up clash
tolerances (e.g.,
allowing a 10mm
gap for minor
clashes), you can
filter out
insignificant
clashes and focus
on critical ones.

@& By grouping clashes you can
focus on resolving issues in specific areas rather
than jumping around the model.

@ ProTip: Use this during dinati
meetings to help team members address issues
relevant to their work zones.
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Tip 2: Use Clash Rules to
Filter Out False Positives

° Navisworks allows you to apply clash rules to
lud false p , like pipes inside
sleeves or elements from the same system.

@ settingupthese '~ -l
rules reduces i)
unnecessary .
clutter in your
clash reports.

° Pro Tip: Regularly update your clash rules as the
model evolves to keep your results relevant and

accurate. ;

Tip 3: Take Advantage of
Appearance Profiler

a The Appearance Profiler lets you assign specific

colors to objects or systems, so you can visually
isti ish b 1 different discipli or

— phases of construction.

9 This makes it easier to communicate with team

members who may not be familiar with the
model.

Tip 7: Link Navisworks to Issue
Management Platforms

o Navisworks can be integrated with issue
P like or
Newforma Konekt (formerly BIM Track) to
automatically sync clash and issue data.

@ This allows team members to address issues
directly from the platform without manually

ything in

-

Tip8: Utilize the Batch
Utility Tool for Automated
Model Creation

@ The Batch Utility tool in Navisworks allows you to

model agg: ion, and file
conversion, saving you hours of repetitive work.

@ set up batch
processes to run
during off-hours,
ensuring your
models are updated
and ready for review
next day.
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16. Setting up Project Templates and Views for Shop Drawing Standards

Creating Efficient Templates

Project templates in Revit help standardize shop drawings and maintain consistency. Efficient

templates should include:

o View Templates: Pre-configured visual styles and settings for floor plans, elevations,
and sections.

e Annotation Standards: Standardized text sizes, dimensions, tags, and symbols for
consistent documentation.

o Title Blocks: Customizable title blocks that include project details, logos, and revision

information.
Step-by-Step Process for Setting Up Templates

1. Create a New Template:
o Go to the File tab — New — Project Template.
o Select a relevant template type (architectural, structural, MEP) based on your
needs.
2. Configure View Templates:
o Navigate to the View tab — View Templates — Create Template.
o Customize visibility settings, graphic overrides, and discipline-specific views.
3. Set Annotation Standards:
o Access the Manage tab — Object Styles to adjust line weights, colors, and
patterns.
o Define text types, dimensions, and tags for consistency.
4. Design Title Blocks:
o Use the Family Editor to create custom title blocks.
o Add project information parameters for automatic updates.
5. Create Standard Views:
o Setup floor plans, sections, elevations, and 3D views based on project

requirements.
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o Apply view templates to maintain consistent appearance.

6. Set Up Schedules and Legends:

o Create schedules for quantities, materials, and equipment.

o Design legends for symbols, abbreviations, and notes.

7. Save and Share:

o Save the template as a .rte file.

o Share the template with your team for uniform implementation.

Benefits of Standardized Templates and Views

Consistency: Ensures uniformity in documentation across projects.
Efficiency: Reduces time spent on repetitive setups, increasing productivity.

Accuracy: Minimizes errors by adhering to predefined standards.

Standardizing View Settings

Visibility and Graphics: Adjust visibility settings to control the display of elements
based on discipline (architectural, structural, MEPF).

Filters: Use filters to highlight or isolate specific systems, like HVAC ducts or electrical
conduits.

Phases and Design Options: Configure phases for construction stages and design

options for alternative layouts.

Managing Views for Shop Drawings

Plan Views: Detailed floor plans for each level, showing relevant systems and
components.

Section Views: Cross-sectional views for understanding system depth and coordination.
Schedules and Legends: Create schedules for quantities, material take-offs, and legends

for symbols and notations.

Benefits of Standardized Templates and Views

Consistency: Ensures uniformity in documentation across projects.
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« Efficiency: Reduces time spent on repetitive setups, increasing productivity.

e Accuracy: Minimizes errors by adhering to predefined standards.

Step-By-Step -
Process to Create Constructlon Shop Drawings.

=) = B X )

E o = s & £
Step 1: Step 2: Step 3: Step 4: Step §: Step 6:
Gather project —) Seét up the — Create the — Add MEP systems =) Define —)  Createv iews
information BIM environment 3D model and BIM Coordination parameters and sheets
] off S 7o S i

O 8 e &
Step 7: Step 8: Step 9: Step 10: Step 11: Step 12:
Anmnotate and =)  Generate —) Detailing and —  Coordinate and ) Quality —)  Finalize and
dimension schedules drafting clash detection check 1ssue

17. HVAC System: Layout Duct Detailing and Annotation Settings

Creating Duct Layouts in Revit

e Duct Placement: Use the Systems tab to place ducts, fittings, and accessories.

o Duct Types: Set the appropriate duct type (rectangular, round, oval) based on system
requirements.

« Sizing and Elevation: Adjust duct size and elevation for efficient airflow and

coordination.
Detailing Duct Systems

« Insulation and Lining: Add insulation and lining to maintain thermal and acoustic

performance.
e Fittings and Accessories: Include elbows, tees, dampers, and registers for accurate

detailing.
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o Coordination with MEP Systems: Ensure proper integration with electrical and

plumbing systems.

Annotation Settings

e Tags: Tag ducts with size, flow rate, and material specifications.
« Dimensions: Add dimensions to indicate duct sizes, clearances, and distances.

o Text Annotations: Use notes for specific installation instructions and design intent.

Benefits of Accurate Duct Detailing

« Efficient Installation: Reduces on-site conflicts and rework during construction.
o Compliance: Ensures compliance with industry standards and codes.
o Coordination: Improves collaboration with other trades for smooth installation.

18. Plumbing System: Pipe Routing, Fittings, and Detail Views
Pipe Routing in Revit

o Pipe Placement: Use the Systems tab to place pipes, fittings, and accessories.
o Pipe Types: Set material types (PVC, copper, steel) based on system requirements.
o Slope and Elevation: Adjust slopes for drainage and maintain required elevations for

coordination.
Fittings and Detailing

o Fittings: Add elbows, tees, reducers, and unions for proper connectivity.
o Valves and Fixtures: Place valves, fixtures, and equipment like pumps for complete

system design.
e Pipe Insulation: Include insulation where required for temperature control and noise

reduction.
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Creating Detailed Views

e Plan and Section Views: Create floor plans and section views to show piping layouts.
o 3D Views: Use 3D views to visualize and analyze complex piping systems.

e Schedules: Generate pipe schedules listing sizes, materials, and lengths for quantity take-

off.
Annotation and Tagging

e Tags: Label pipes with size, material, and system type.
« Dimensions: Add dimensions for pipe runs, clearances, and equipment spacing.

e Text Annotations: Use notes to clarify installation details and connections.

Benefits of Accurate Pipe Detailing

« Efficient Installation: Minimizes installation errors and rework on-site.
e Code Compliance: Ensures adherence to plumbing codes and standards.
« Coordination: Improves collaboration with other trades, reducing clashes and conflicts.

Creating Duct Layouts in Revit

e Duct Placement: Use the Systems tab to place ducts, fittings, and accessories.
o Duct Types: Set the appropriate duct type (rectangular, round, oval) based on system

requirements.
« Sizing and Elevation: Adjust duct size and elevation for efficient airflow and

coordination.

Detailing Duct Systems

e Insulation and Lining: Add insulation and lining to maintain thermal and acoustic

performance.
o Fittings and Accessories: Include elbows, tees, dampers, and registers for accurate

detailing.
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o Coordination with MEP Systems: Ensure proper integration with electrical and

plumbing systems.
Annotation Settings

e Tags: Tag ducts with size, flow rate, and material specifications.
« Dimensions: Add dimensions to indicate duct sizes, clearances, and distances.

o Text Annotations: Use notes for specific installation instructions and design intent.
Benefits of Accurate Duct Detailing

« Efficient Installation: Reduces on-site conflicts and rework during construction.
o Compliance: Ensures compliance with industry standards and codes.
o Coordination: Improves collaboration with other trades for smooth installation.

19. Electrical System: Cable Tray Layout and Device Annotation
Cable Tray Layout in Revit

e Tray Placement: Use the Systems tab to place cable trays and fittings accurately.

e Tray Types: Choose from ladder, solid-bottom, or perforated trays based on project needs.

e Routing and Coordination: Plan cable tray paths to avoid clashes with structural,
mechanical, and plumbing components.

Device Placement and Coordination

o Electrical Fixtures: Place outlets, switches, light fixtures, and panels as per design
specifications.

« Circuiting: Connect devices to circuit panels, ensuring accurate power distribution.

o Coordination: Align with other systems (HVAC, plumbing) to avoid conflicts.

Creating Detailed Views

« Planand Section Views: Develop detailed views for accurate cable tray routing and device
placement.

e 3D Views: Use 3D views to visualize and confirm system integration.

e Schedules: Generate schedules listing cable tray sizes, materials, and electrical devices for
accurate documentation.
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Annotation and Tagging

e Tags: Label trays and devices with size, material, and circuit information.
« Dimensions: Include dimensions for tray runs, clearances, and spacing.
o Text Annotations: Add notes for installation details, safety protocols, and load capacities.

Benefits of Accurate Cable Tray Layout and Device Annotation

« Efficient Installation: Minimizes errors and reduces on-site rework.

o Code Compliance: Ensures adherence to electrical codes and standards for safety.

e Coordination: Improves collaboration with other disciplines, reducing conflicts and
delays.

Cable Tray Layout in Revit

e Tray Placement: Use the Systems tab to place cable trays and fittings.

e Tray Types: Select appropriate tray types (ladder, solid-bottom, perforated) based on
project needs.

e Routing and Coordination: Route cable trays to avoid clashes with structural,
mechanical, and plumbing elements.

Device Placement and Coordination

o Electrical Fixtures: Place devices like outlets, switches, and panels at specified locations.
« Circuiting: Connect devices to electrical panels for accurate power distribution.
o Coordination: Align with lighting, HVAC, and plumbing systems to prevent conflicts.

Annotation Settings

e Tags: Label cable trays and devices with sizes, materials, and circuit information.

« Dimensions: Add dimensions for tray runs, clearances, and device placements.

e Text Annotations: Include notes for installation instructions, load details, and safety
requirements.

Benefits of Accurate Cable Tray and Device Annotation

« Efficient Installation: Reduces errors during installation and minimizes rework.

o Compliance: Meets electrical codes and standards for safety and performance.

o Coordination: Enhances collaboration among multiple trades, reducing clashes and
delays.
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20. Detailed Firefighting Shop Drawings: Equipment and Piping
Firefighting Equipment Layout in Revit

e Equipment Placement: Use the Systems tab to place fire sprinklers, hydrants,
extinguishers, and alarms.
o System Design: Design wet, dry, and pre-action systems based on project requirements.

« Coordination: Ensure proper placement for accessibility and compliance with fire codes.
Piping Layout and Detailing

« Pipe Routing: Plan pipe routing to connect sprinklers, valves, and pumps effectively.
« Fittings: Include tees, elbows, reducers, and valves for accurate connectivity.

o Pipe Insulation: Apply insulation where necessary to maintain system integrity.
Annotation and Detailing

e Tags: Label pipes and equipment with sizes, materials, and system types.
« Dimensions: Add dimensions for clearances, spacing, and equipment placement.

« Text Annotations: Include notes for installation guidelines, testing, and maintenance.
Compliance and Standards

e NFPA Standards: Adhere to NFPA (National Fire Protection Association) standards for
system design.

o Local Codes: Ensure compliance with local fire safety regulations and codes.
Benefits of Accurate Firefighting Shop Drawings

o Safety Assurance: Ensures proper fire protection measures, minimizing risks.
« Efficient Installation: Reduces errors during construction, avoiding costly modifications.
e Coordination: Integrates smoothly with architectural and structural components for a

comprehensive design.
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21. Dimensioning and Annotation Best Practices

Effective Annotation Techniques

Text Annotations: Use clear and concise text to convey design intent, material
specifications, and installation instructions.

Tagging Elements: Utilize tags to identify components like ducts, pipes, cable trays, and
equipment, displaying relevant data like sizes and types.

Symbols and Legends: Create legends that explain symbols used in shop drawings for

easy reference.

Dimensioning Best Practices

Dimension Placement: Place dimensions clearly, avoiding overlaps and clutter. Ensure
readability at different view scales.

Critical Dimensions: Highlight essential dimensions for installation, such as clearances,
heights, and offsets.

Dimension Types: Use aligned, linear, angular, and radial dimensions based on the

specific needs of each element.

Maintaining Clarity in Shop Drawings

Consistency: Maintain uniform annotation styles and dimensioning methods across all
views and sheets.
Visibility Settings: Adjust visibility graphics to ensure annotations don't overlap with
model elements.
Use of View Templates: Standardize annotation styles and dimensioning through view

templates for consistency.

Benefits of Accurate Dimensioning and Annotation

Reduced Errors: Minimizes misunderstandings and installation mistakes.
Efficient Communication: Clearly communicates design intent to all stakeholders.

Compliance: Ensures compliance with project standards, codes, and specifications.
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22. Coordination Tools in Revit: Linking Files and Clash Detection Basics
Linking Files in Revit

e Revit Links: Use Insert > Link Revit to link architectural, structural, and MEP models
for coordination.

e CAD Links: Link CAD files to reference existing drawings or coordinate with external
consultants.

e IFC Links: Use IFC links to integrate models from non-Revit platforms for seamless

collaboration.
Managing Linked Models

« Visibility/Graphics Settings: Control the visibility of linked files to avoid clutter and
enhance coordination.
o Coordination Review: Review linked models for clashes, alignment issues, and data

consistency.
e Shared Coordinates: Set up shared coordinates to ensure accurate positioning across

linked models.
Clash Detection Basics

o Interference Check: Use the Collaborate tab to check for clashes between linked

models.
o Navisworks Coordination: Export models to Navisworks for advanced clash detection

and resolution.
« Visual Inspection: Utilize 3D views to manually inspect and detect conflicts.

Benefits of Coordination Tools in Revit

e Reduced Conflicts: Identifies and resolves clashes early, minimizing rework.
o Efficient Collaboration: Enhances communication among design teams for coordinated

efforts.
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o Data Consistency: Ensures accuracy and uniformity across disciplines, improving

project outcomes.
23. Sheet Setup: Creating and Managing Sheets for Shop Drawings

Setting Up Sheets in Revit

o Creating Sheets: Use the View tab — Sheet Composition — New Sheet to create sheets
for documentation.

o Title Blocks: Load or customize title blocks to include project information, logos, and
revision data.

e Sheet Numbering: Use a logical and consistent numbering system to organize sheets

effectively.
Managing Views on Sheets

« View Placement: Drag views like plans, sections, and elevations from the Project Browser
onto the sheet.

e Viewport Adjustments: Adjust viewports to fit neatly within the sheet layout.

e Scale and Annotation: Ensure appropriate scale settings and clear annotations for
readability.

Organizing Sheets for Shop Drawings

o Discipline-Based Sheets: Separate sheets based on discipline (architectural, structural,
MEPF) for clarity.

o Sheet Index: Create a sheet list schedule to maintain an organized index of all sheets.

e Revision Management: Track revisions using revision clouds and tags for proper

documentation.
Benefits of Proper Sheet Setup and Management

e Clarity and Professionalism: Organized sheets improve communication with

stakeholders and reduce misinterpretations.
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« Efficient Documentation: Streamlines the review and approval process, minimizing
delays.
o Compliance: Ensures adherence to industry standards and project-specific requirements.

24. Basic Introduction to Navisworks

Overview of Navisworks

Navisworks is a project review software used for 3D model visualization, coordination, and clash
detection. It supports collaboration among multiple disciplines, improving communication and

reducing conflicts.
Key Features of Navisworks

o Model Aggregation: Combines models from various disciplines (architecture, structure,
MEP) for coordinated review.

e Clash Detection: Identifies conflicts between elements to minimize construction errors.

o 4D Simulation: Links time-based data to construction sequences for better scheduling.

o Quantification: Performs quantity take-offs for cost estimation and planning.
Basic Navigation in Navisworks

e Opening Models: Import Revit, DWG, IFC, and other file formats for integrated project
review.
« Viewpoints: Create and save viewpoints to navigate and document critical areas.

e Sectioning Tools: Use section planes to isolate and examine specific model parts.
Benefits of Using Navisworks

e Enhanced Coordination: Identifies clashes early, reducing costly rework.
« Efficient Communication: Improves collaboration through model-based discussions.
e Project Visualization: Provides a comprehensive understanding of project scope and

sequencing.
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25. Clash Detection in Navisworks

What is Clash Detection?

Clash detection in Navisworks helps identify conflicts between different building components
before construction begins. This minimizes errors, reduces costly rework, and enhances

coordination among stakeholders.

Types of Clashes

« Hard Clashes: Physical conflicts where two elements occupy the same space, like a duct
passing through a beam.

« Soft Clashes: Clearance issues where components are too close, affecting maintenance or
accessibility.

o Workflow Clashes: Schedule conflicts that arise due to misalignment in construction

sequences.

Running a Clash Detection Test

Open Clash Detective: Go to the Home tab — Clash Detective.
Select Clash Sets: Choose models or linked files to compare.
Set Rules: Define tolerance values to filter minor clashes.

Run the Test: Click Run Test to detect clashes.

o > w0 N e

Review Results: Analyze detected clashes and categorize them based on priority.

Managing and Resolving Clashes

e Visualization: Isolate clashes in 3D views for better understanding.
e Reporting: Generate clash reports to document and share issues with stakeholders.

o Issue Resolution: Collaborate with design teams to adjust and resolve conflicts.

Benefits of Clash Detection in Navisworks

e Error Reduction: Identifies issues before construction, minimizing costly rework.
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e Improved Collaboration: Enhances communication and coordination among design

teams.

« Efficient Construction Planning: Streamlines construction workflows and sequencing.

Overview of Navisworks

Navisworks is a project review software used for 3D model visualization, coordination, and clash

detection. It supports collaboration among multiple disciplines, improving communication and

reducing conflicts.

DETECTIONMETHODS

BIM coordination involves various clash detection methods to identify and
resolve conflicts before construction.

« Hard Clash - Occurs when two elements physically overlap, such as a beam
passing through anHVAC duct.
« Soft Clash - Detects clearance violations or non-compliance with safety
requlations, like a conduit placed too close to awater pipe.
» Workflow Clash - [dentifies scheduling conflicts in 4D BIM, such as installing
ductwork before completing structural framing.
+ Data Clash - Ensures consistency in naming conventions, parameters, and
compliance with BIM standards.
« Visual Clash - Manual review of models to detect design inconsistencies and
coordinationissues.
These detection methods help streamline collaboration, reduce errors, and
improve project efficiencu.

63




26. Coordination of All MEPF Systems and Resolving Clashes
Integrating MEPF Systems

Coordinating all Mechanical, Electrical, Plumbing, and Firefighting (MEPF) systems is critical
to minimizing conflicts and ensuring seamless installation. Effective coordination involves
integrating architectural, structural, and MEPF models in a shared environment.

Clash Detection and Resolution

e Comprehensive Clash Tests: Conduct clash tests between MEPF systems and
architectural/structural elements using Navisworks.

o Priority-Based Resolution: Categorize clashes based on severity — critical, major, and
minor.

o Collaborative Resolution: Host coordination meetings with all stakeholders to discuss
and resolve clashes.

Coordination Meetings and Communication

e Regular Meetings: Schedule coordination meetings to review clashes, track progress,
and adjust designs as needed.

o Issue Tracking: Use issue tracking tools to assign responsibilities and monitor clash
resolutions.

o Documentation: Maintain clash reports, resolution notes, and updated models for
reference.

Benefits of Effective Coordination and Clash Resolution

« Reduced Rework: Minimizes on-site conflicts, reducing costly delays.

o Streamlined Construction: Facilitates efficient installation, reducing material waste and
labor costs.

o Enhanced Project Quality: Ensures compliance with design standards and client
expectations.

Step-by-Step Coordination Process

1. Prepare Models for Coordination:
o Ensure all discipline-specific models (architecture, structure, MEPF) are accurate and up-
to-date.
o Set up shared coordinates for precise alignment across all models.
2. Link Models in Navisworks:
o Import Revit models as NWC files or link IFC, DWG, and other supported formats.
o Use the Append option to aggregate multiple models in a single Navisworks file.
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3. Run Clash Detection Tests:
o Open the Clash Detective tool under the Home tab.
o Select clash sets to compare (e.g., ductwork vs. structural beams).
o Define tolerance values to filter out minor, non-critical clashes.
o Click Run Test to generate a clash report.
4. Analyze and Categorize Clashes:
o Visualize clashes in 3D views using the Select and Isolate feature.
o Categorize clashes as critical, major, or minor based on severity.
o Create viewpoints to capture clash locations for detailed analysis.
5. Conduct Coordination Meetings:
o Schedule coordination meetings with all stakeholders — architects, engineers,
contractors.
o Review clashes, discuss solutions, and adjust designs collaboratively.
o Use issue tracking tools to assign responsibilities and track progress.
6. Resolve and Document Clashes:
o Update models to resolve clashes, ensuring design intent is maintained.
o Re-run clash tests to confirm resolutions.

o Generate and share clash reports for documentation and future reference.

Visual Representation:

e Clash Test Example: A visual showing a clash between an HVAC duct and a structural
beam, marked for resolution.
o Coordination Meeting Snapshot: An illustration of a virtual meeting with stakeholders

reviewing clash results.

Benefits of Effective Coordination and Clash Resolution

e Reduced Rework: Minimizes on-site conflicts, reducing costly delays.
« Streamlined Construction: Facilitates efficient installation, reducing material waste and

labor costs.
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« Enhanced Project Quality: Ensures compliance with design standards and client

expectations.
27. Finalizing Shop Drawing Sets: Legend, Schedule, and Title Blocks

Step-by-Step Process for Finalizing Shop Drawing Sets

1. Legend Creation:

o Create a legend that explains all symbols, abbreviations, and notations used in the
drawings.

o Include material symbols for pipes, fittings, and equipment to avoid miscommunication.

2. Generating Schedules:

o Generate schedules for quantities, materials, and equipment. Use the View tab —
Schedules/Quantities.

o Ensure schedules are accurate, organized, and categorized by element type.

o List essential details like sizes, quantities, material specifications, and system types.

3. Title Block Setup:

o Customize title blocks with project information, client logos, sheet numbers, and revision
data.

o Include drawing scale, date, and responsible team members for accountability.

o Maintain consistency in title block formatting across all sheets.

4. Sheet Organization:

o Arrange sheets logically by discipline — plumbing, firefighting, and combined layouts.

o Number sheets systematically to ensure smooth navigation.

o Use asheet index to list all sheets in the drawing set.

5. Quality Checks and Review:

o Conduct thorough reviews to check for missing annotations, dimensions, or conflicts.

o Verify compliance with industry standards, client requirements, and local regulations.

o Incorporate feedback from stakeholders to finalize the drawing set.
Visual Suggestions:

« Sample Legend: Display a legend explaining symbols and material annotations.
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e Schedule Example: Show a sample schedule listing equipment and fittings with essential
data.
o Title Block Example: Provide a visual of a title block with project information and

revision details.
Benefits of a Well-Organized Drawing Set

e Clear Communication: Reduces misinterpretation and miscommunication during
construction.

« Efficient Review: Streamlines the approval process with clear, consistent documentation.

o Compliance: Ensures adherence to standards and project specifications, minimizing

issues.
28. Quality Checks: Ensuring Shop Drawing Accuracy and Consistency

Importance of Quality Checks

Quality checks are crucial for ensuring that shop drawings are accurate, consistent, and compliant
with project standards. They help minimize errors, reduce rework, and enhance communication

with stakeholders.
Step-by-Step Quality Check Process

1. Review of Model and Views:

o Verify that all model elements are correctly placed, dimensioned, and tagged.

o Confirm that plan views, sections, and details accurately represent the design intent.
2. Annotation and Tagging:

o Ensure all annotations are clear, legible, and follow project standards.

o Check tags for proper labeling of elements like pipes, ducts, and equipment.
3. Dimensions and Measurements:

o Confirm that all dimensions are accurate and critical clearances are maintained.

o Double-check dimensions for consistency across multiple views and sheets.
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4. Schedules and Legends:

o Review schedules for completeness, accuracy, and correct categorization.

o Ensure legends are comprehensive, explaining all symbols and abbreviations.
5. Compliance Verification:

o Cross-check against local codes, standards, and client specifications.

o Validate compliance with NFPA, plumbing codes, and other relevant regulations.
6. Stakeholder Review:

o Conduct reviews with architects, engineers, and contractors to gather feedback.

o Address and resolve discrepancies before finalizing the drawing set.

Visual Suggestions:

e Checklist Example: Show a quality check checklist for shop drawing review.
o Review Markups: Example of marked-up shop drawings highlighting issues and

corrections.

Benefits of Thorough Quality Checks:

e Error Minimization: Reduces costly rework and construction delays.
o Compliance Assurance: Ensures adherence to codes, standards, and client requirements.

o Accurate Documentation: Enhances communication and clarity among stakeholders.
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29. Submission-Ready Package: Exporting PDFs and DWGs for Construction
Use

Purpose of a Submission-Ready Package

Creating a submission-ready package ensures that all necessary documentation is clear,
organized, and compliant with industry standards for construction use. This package is essential
for field teams, contractors, and stakeholders.

Step-by-Step Process for Exporting PDFs and DWGs

1. Preparing the Model for Export:

o Confirm that all views, sheets, and schedules are complete and accurate.

o Verify annotations, tags, and dimensions are clear and properly placed.

o Check for view templates and apply consistent visibility settings.

2. Exporting to PDF:

o Goto File > Print > PDF or use an installed PDF printer.

o Set appropriate page sizes, such as Al, A2, or A3, based on the project standards.
o Adjust print settings like zoom to fit and hide unreferenced view tags for clarity.
o Batch print multiple sheets for efficient documentation.

3. Exporting to DWG:

o Goto File > Export > CAD Formats > DWG.

o Choose a suitable export setup with proper layer mapping.

o Set coordinate systems if collaborating with external teams using AutoCAD.

o Verify exported DWG files for layer accuracy, line weights, and scaling.

4. Organizing the Submission Package:

o Create a folder structure with subfolders for PDFs, DWGs, schedules, and legends.
o Include a cover sheet with project information, contacts, and submission details.

o Compress the folder into a ZIP file for easy transfer and submission.
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Review and Approval:

o Conduct a final review to ensure all documentation is accurate, complete, and aligned
with project standards.

o Obtain necessary approvals from stakeholders before submission.

Visual Suggestions:

e Sample PDF Output: Show an example of a well-organized PDF sheet with annotations
and dimensions.

« DWG Export Example: Display a screenshot of a DWG export with correct layer
mapping.

o Folder Structure: Illustrate a logical folder structure for organizing the submission-

ready package.

Benefits of a Submission-Ready Package:

« Field Efficiency: Ensures field teams have accurate and clear documentation for
construction.

« Effective Collaboration: Facilitates communication with contractors and external
consultants.

« Compliance: Adheres to industry standards and client requirements, minimizing

disputes.
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30. Conclusion and Future Insights

Summary of Key Takeaways:

This manual has covered the comprehensive aspects of BIM, including modeling, coordination,
shop drawing preparation, quality checks, and submission-ready packages. Mastering these
processes is essential for effective project management, minimizing errors, and enhancing

collaboration.
Future of BIM in Construction:

e Integration with Al and Machine Learning: Automation for clash detection, data
analysis, and predictive maintenance.

e Advanced Visualization: Utilization of AR/VR for immersive project reviews and
stakeholder presentations.

« Sustainability and Green BIM: Designing energy-efficient, sustainable buildings with
environmental impact assessments.

o Digital Twins: Creating real-time, data-driven replicas of buildings for enhanced facility

management.
Continuous Learning and Development:

o Stay updated with evolving BIM standards like 1ISO 19650.

o Explore advanced software tools like Dynamo for Revit, BIM 360, and Navisworks
Manage.

« Participate in BIM forums, webinars, and certification courses to expand knowledge and
skills.

Final Thoughts:

Implementing BIM effectively not only enhances construction efficiency but also streamlines
collaboration, optimizes resource management, and supports better decision-making throughout
a project's lifecycle. The future of BIM lies in its ability to integrate technology, sustainability,

and data analytics to create smarter, more resilient built environments.
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THANK YOU



