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Abstract: The goal of the project is to create an optimised layout design for imparting training at training 

centre using Revit software. The training center deals with identifying and rectifying mistakes made by 

workforce in the industry by improving their skills. The model focuses on space utilization, improved space 

allocation for workstations, class rooms and emergency exit areas. It’s also designed considering futuristic 

scope of integrating new technology in the training center.This study highlights the importance of effective 

space planning in skill development centers (otherwise called training centers) to create a productive and 

learner-friendly environment while maintaining compliance with safety and accessibility standards 
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I. INTRODUCTION 

The primary purpose of establishing Training center in an industry is to developskill, knowledge, enhance safety, 

ensure standardisation, boost productivity, reduce operational defects, encourage innovation and develop leadership 

among contractual workforce, associates, employees and executives working in an organisation. 

The aimof the project is to design and develop a 3D training center (Skill development center) layout with Revit 

software with due consideration to maximize functionality, accessibility, and space efficiency.  

This paper discusses design considerations and showcases the rendered 3D model created for addressing the purpose. 

 

A. Background 

Layout is the general arrangement of facilities and components in an area. It is vital and primarily designed / developed 

to avoid suprises and rework post implementation. It is used in manufacturing, building designs, graphics and user 

interfaces. It uses computer aided design (CAD) models generated in software’s like Revit and AutoCAD. 

Layout design utilizes techniques to maximize space and productivity. Multiple layout planning tools and techniques 

exist and a few are explained -Systematic Layout Planning (SLP) is used for sequential analysis, CRAFT is used for 

optimization of existing layouts, CORELAP is used for design based on adjacency, heuristic algorithms (Mathematical 

optimization) applications are used for mathematical optimization. This optimization can be performed with techniques 

such as AutoCAD, Revit (2D/ 3D modeling), CATIA, SolidWorks (modeling). 

Well designed layouts facilitateseffective use of space, easy movement of work, and safety. They are attained by 

maintaining working conditions in the most efficient way. Optimal designing results in easy accessibility, responsible 

allocation of facilities, and effective learning for the trainees.  

With the growing need for qualified professionals in sectors, training centers with modern facilities are the need of the 

hour. Proper planning for a layout must be done by incorporating classrooms, practice areas, equipment storage space, 

and safety corridors to facilitate practical learning. 

Generally training are imparted to over-come Human errors. Typical mistakes committed by industry workforce are as 

below: 

 Omission (28.1%) 
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 Excessive/insufficient repetition (0.2%) 

 Wrong order (0.7%) 

 Early/ late execution (0.2%) 

 Execution of restricted work (1.1%) 

 Incorrect selection (17.5%) 

 Incorrect counting (0.9%)  

 Mis-recognition (16.4%)  

 Failing to sense danger (1.7%) 

 Incorrect holding (0.3%) 

 Incorrect positioning (5.0%)  

 Incorrect orientation (10.1%)  

 Incorrect motion (0.1%)  

 Improper holding (2.0%)  

 Inaccurate motion (8.8%) 

These are the common type of mistakes that are done by the any humans and employee in an organisation are no 

exception. Therefore, to overcome these types of mistakes, training are needed to be imparted and Skill development 

centers play a pivotal role. Therefore, design of are to be taught in the skill development center. 

 

B. Research Gap 

Population of India is around 146Cr. 9.95% of population falls under the average employable age group of 18 to 24 

years and increases with population at growth rate of 0.88%.The technological advancements and industrialisation 

(Industry 1.0 to 5.0) progress complicates further with constant gap between the actual skill level requirements to the 

need as per the industry. As a result, there increases a need for skill development centers. 

Additionally the lack of scientific studies to emphasize layout floor planning at an optimum level with focus on 

maximizing the space utilization efficiency, trainee travel, and security adds to the existing complexity.  

Existing research focuses on training processes and course planning but does not significantly address facility impact on 

effective training. Hence the need for development of Layout specific to training center development. 

 

C. Objective 

The objective of this project is to develop an organized and flexible design for a skill development center that optimizes 

space, and provides a safe environment for users. The layout space designed should be scalable considering future 

training needs. The project will utilize Revit 3D modeling software to accurately visualize and validate the concept for 

the design space while making sure the final layout meets current functional needs and strategic long-term goals, as 

building modeling in maintaining the risk of work injury and accident within bounds. 

All the above literatures emphasise the need for training without the requirement of Layout planning and its 

methodology specific to Training center determined by a further analysis of the original proposed space. The 3D model 

outputs are in STL file format. 

 

II. LITERATURE REVIEW 

Kumar & Singh (2020) investigated the use of parametric design in Revit to allow for flexible space layouts in modular 

training centers by utilizing 3D models for maximizing space and flexibility to varying training needs.Borrmannet al. 

(2021) examined the abilities of artificial intelligence-supported building information modeling approaches that can 

transform training center planning, including generative design methods to enhance the layout planning and subsequent 

automated allocation of space allocation, in real-time, based on space usage data.Schleich et al. (2020) exhibited how 

machine learning models can be successful for anomaly detection in BIM-based training centers, to limit downtime, 

enhance resource management, and improve thereliability in training.Patel et al. (2022) researched the merging of IoT 

and AI for BIM to create intelligent training environments that adapt to learning, by modifying resources like lighting 
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and temperature in real-time, allowing for optimal

Ghaffarianhoseini et al. (2023) discussed their findings that Revit

that take a greener approach, through the managing of energy consum

consequently, the sustainability effort yields favourable results without compromising the impact of the learning 

environment's standard. Zhang et al. (2024) underscored the validity of using AI

training centers by discussing how it provides automation to the layout planning process which optimizes the use of 

material, saves on construction costs, and enhances schedule efficiencies.Hosseini et al. (2024) discussed the benefits of 

cloud-based collaborative platforms for BIM

collaborative opportunities with all different stakeholders involved in different training center construction projects for 

improved communication and project delivery.Lin et al. (2021) studied the intersection of BIM with IoT

intelligent monitoring systems for real-time supply of information as part of maintenance and management of training 

centers, eventually enhancing the building op

based safety simulation training, detailing the effectiveness of virtual site visits through 3D

 

A. Data Collection and Requirement Analysis

As a first step, data gathering initiated to determine the functional and space requirements of the skill development 

center. Existing skill development centers were analysed and in person visits made as well. 

Design of a training center revolves around 

tutored or trained at a time, available area of the site allocated for training and 

Researching the existing skill development center

In addition, local and international designs were also studied and multiple interviews conducted across the industry to 

understand the training center requirements. 

Finally, the site-specific available area analysis, climate, and future developments considerations are used as input 

the design process. 

 

B. Conceptual Layout Development 

The first step in the Layout development is to sketch or create a conceptual layo

normally done to ensure stakeholder alignment as a proto to avoid major rework at later stage of the project

level layouts were sketched in AutoCAD. 

offices, equipment storage, safety areas. The floor plan designed 

likely to occur as the future training needs and outcomes develop in conjunction with potential for future technology. 

A floor plan (Figure 1.0), for the proposed 

training zones, classrooms, VR training zone, pantry, lobby, toilet, and storages. 

level understanding, however depth impact lacks and hence

challenge. Hence the need to migrate to 3D.
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time, allowing for optimally conditioned learning environments, as well as increased efficiency.

Ghaffarianhoseini et al. (2023) discussed their findings that Revit-based energy analysis can produce training centers 

that take a greener approach, through the managing of energy consumption by utilizing renewable energy, and 

consequently, the sustainability effort yields favourable results without compromising the impact of the learning 

environment's standard. Zhang et al. (2024) underscored the validity of using AI-based generative des

training centers by discussing how it provides automation to the layout planning process which optimizes the use of 

material, saves on construction costs, and enhances schedule efficiencies.Hosseini et al. (2024) discussed the benefits of 

based collaborative platforms for BIM-based designs that have the ability for real-time revisions and expanded 

collaborative opportunities with all different stakeholders involved in different training center construction projects for 

ication and project delivery.Lin et al. (2021) studied the intersection of BIM with IoT

time supply of information as part of maintenance and management of training 

centers, eventually enhancing the building operations and training environments.Yang et al. (2023) described BIM

based safety simulation training, detailing the effectiveness of virtual site visits through 3D- 

III. METHODOLOGY 

Collection and Requirement Analysis 

to determine the functional and space requirements of the skill development 

Existing skill development centers were analysed and in person visits made as well.  

a training center revolves around type training to be provided, number of trainees to be accommodated / 

available area of the site allocated for training and number of staffs. 

skill development centers helpedto study the data that are required to design a customized 

designs were also studied and multiple interviews conducted across the industry to 

understand the training center requirements.  

specific available area analysis, climate, and future developments considerations are used as input 

The first step in the Layout development is to sketch or create a conceptual layout of the building at macro level. This 

normally done to ensure stakeholder alignment as a proto to avoid major rework at later stage of the project

 These layouts included separations in zones for classrooms,

. The floor plan designed considering modifications or additions 

occur as the future training needs and outcomes develop in conjunction with potential for future technology. 

the proposed skill development center, demonstrates some functional areas to include 

training zones, classrooms, VR training zone, pantry, lobby, toilet, and storages. The floor plan 

depth impact lacks and hence understanding issues writ physical space

. Hence the need to migrate to 3D. 

 
Figure 1.0 2d conceptual design 
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ly conditioned learning environments, as well as increased efficiency. 

based energy analysis can produce training centers 

ption by utilizing renewable energy, and 

consequently, the sustainability effort yields favourable results without compromising the impact of the learning 

based generative design in Revit for 

training centers by discussing how it provides automation to the layout planning process which optimizes the use of 

material, saves on construction costs, and enhances schedule efficiencies.Hosseini et al. (2024) discussed the benefits of 

time revisions and expanded 

collaborative opportunities with all different stakeholders involved in different training center construction projects for 

ication and project delivery.Lin et al. (2021) studied the intersection of BIM with IoT-based 

time supply of information as part of maintenance and management of training 

erations and training environments.Yang et al. (2023) described BIM-

to determine the functional and space requirements of the skill development 

to be accommodated / 

to study the data that are required to design a customized one. 

designs were also studied and multiple interviews conducted across the industry to 

specific available area analysis, climate, and future developments considerations are used as input for 

ut of the building at macro level. This 

normally done to ensure stakeholder alignment as a proto to avoid major rework at later stage of the project. The macro 

separations in zones for classrooms, training space, 

modifications or additions which are 

occur as the future training needs and outcomes develop in conjunction with potential for future technology.  

skill development center, demonstrates some functional areas to include 

floor plan 2D provides macro 

physical space raises as a 
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C. 3D Modelling Using Revit Software 

To overcome shortcomings of 2D, we have used 

development center. Modeling is to develop structural components such as walls, floor, doors, windows

workstations in the correct positional location. 

which were raised during the development process

Figure (1.1) shows a 3D wire-frame view of a

structural elements including walls, doors, and partitions, and functional spaces including classrooms, administration, 

gathering spaces, and pathways of access. The wire

spaces and circulation flows within the building.

Figure (1.2) shows a layout of typical workstationplanned for use in the 

pedagogy of learning is “hands-on training

equipments. Peg boardsare designed for training on the 

loosed) in the wheels.The dimensions and properties of the workstation are represented in 

Dimension

Materials Used

Frame 

Working board

Board Backing

Name board

Figure1.2 
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To overcome shortcomings of 2D, we have used Revit software to develop a detailed 3D model of the skill 

development center. Modeling is to develop structural components such as walls, floor, doors, windows

in the correct positional location. Change management were instigated for handling 

which were raised during the development process from various stakeholders. 

of a layout for a skill development center. The wire-frame view highlights the 

structural elements including walls, doors, and partitions, and functional spaces including classrooms, administration, 

gathering spaces, and pathways of access. The wire-frame offers a much more advanced visualizatio

spaces and circulation flows within the building. 

 
Figure 1.1: 3D concept Design 

workstationplanned for use in the training center. It can be observed the 

training” and the same is enabled in the layout along with other tools and 

sare designed for training on the fastening mechanisms (how the nuts &bolts should be

The dimensions and properties of the workstation are represented in Table 1.0.

Dimension 1800 x 500 x 1900 

Materials Used: 

Working board 

Board Backing 

Name board 

 

Aluminium 

Laminated plywood 

Synthetic material 

PVC 

Table 1.0: Workstation properties 

 
Figure1.2 Layout of Pegboard Workstation 
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Revit software to develop a detailed 3D model of the skill 

development center. Modeling is to develop structural components such as walls, floor, doors, windows and 

Change management were instigated for handling multiple changes 

frame view highlights the 

structural elements including walls, doors, and partitions, and functional spaces including classrooms, administration, 

frame offers a much more advanced visualization of the interior 

. It can be observed the 

and the same is enabled in the layout along with other tools and 

how the nuts &bolts should be tighten or 

Table 1.0. 
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D. Evaluation and Optimization 

Upon generation of 3D model, repeat analysis is conducted 

usage, workflow, and safety compliance protocols via feedback from

Safety features like the position of emergency exits, fire safe features, and accessibility are checked to make sure it is in

placed as per the safety precaution regulations. 

& ergonomics feedback also. 

 

E. Finalization and Documentation 

Upon completion of the change requests, the 

process starts with preparation of layout dr

design of the facility is visually known.  

Future scalability in the layout plan is also considered in order to support future changes or expansions of the training 

aspect of the center such that future change or expansion will be 

Such a systematic approach guarantees the project deliverable to design a center for skill development to be operating, 

effective, and responsive to future demands. The 3D layout was created with Revit software to enable design precision 

and to present a realistic visual view of the facility so that workflow and resource allocation can be optimized. 

Figure 1.3 illustrates the positioned workstations in the 3d skill devel

position as per the workflow required for training
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repeat analysis is conducted to analyse the efficiency of the model with regard to space 

and safety compliance protocols via feedback from stakeholders and refined. 

Safety features like the position of emergency exits, fire safe features, and accessibility are checked to make sure it is in

placed as per the safety precaution regulations. The developed 3D model werefine tuned / altered with respect to safety 

the design is finalised and documented for implementation.

layout drawings, 3D images, technical specification booklet to make certain that the 

Future scalability in the layout plan is also considered in order to support future changes or expansions of the training 

enter such that future change or expansion will be integrated as demands for effective training change. 

Such a systematic approach guarantees the project deliverable to design a center for skill development to be operating, 

effective, and responsive to future demands. The 3D layout was created with Revit software to enable design precision 

ealistic visual view of the facility so that workflow and resource allocation can be optimized. 

 
Figure1.3 workstation view 

positioned workstations in the 3d skill development center. Each workstation

required for training. 

 
Figure 1.4:3D Layout 

  

  

Technology  

Reviewed, Refereed, Multidisciplinary Online Journal 

 152 

Impact Factor: 7.67 

 

to analyse the efficiency of the model with regard to space 

Safety features like the position of emergency exits, fire safe features, and accessibility are checked to make sure it is in 

/ altered with respect to safety 

documented for implementation.The documentation 

to make certain that the 

Future scalability in the layout plan is also considered in order to support future changes or expansions of the training 

as demands for effective training change.  

Such a systematic approach guarantees the project deliverable to design a center for skill development to be operating, 

effective, and responsive to future demands. The 3D layout was created with Revit software to enable design precision 

ealistic visual view of the facility so that workflow and resource allocation can be optimized.  

opment center. Each workstation have the specific 
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F. Key Parameters 

The skill development center design accommodates the objectives of space efficiency, safety, and flexibility. These 

include well-organized spaces like classrooms, training spaces, administrative areas, and storages, to facilitate efficient 

work flow and optimal space usage. Safety access was also provided through emergency exits, fire protection, 

accessibility ramps, creating a space that will be able to shift to fit future requirements. The efficient allocation and 

optimization of resources plan for a neat environment by leveraging the positioning of training, seating, and storage 

units so the space is used in an optimal manner by maximising area. 

 

IV. RESULTS AND DISCUSSION 

The design of the training center provided a functional, efficient and sustainable layout appropriate for a contemporary 

training environment. Using digital tools such as AutoCAD and Revit, 2D and 3D plans were developed to fully utilize 

the space while considering comfort and safety for the occupants. The design successfully integrated practicality and 

modern aesthetics while considering training needs that may evolve. 

 

A. Space Optimization and Visualization 

In the layout, space was assigned to many different training needs, spaces such as classrooms, workshops, office, and 

utilities were provided to allow for movement and efficient workflow. 2D floor plans were developed with AutoCAD, 

and Revit was used to produce the necessary 3D modeling. Revit gave stakeholders the opportunity to visualize the 

plans and assess light and ventilation before the drawing was finished in a near to real environment. The opportunities 

for future expansion are also possible with modular spaces and the needed flexibility is built-out ofthe new training 

center.  

 

B. Safety Accessibility  

Safety is prioritized in the design stage itself, with fire exits and emergency response systems. Accessibility is enhanced 

through barriers, ramps and doors such that special personal (individuals with disability) can comfortably and easily 

pass through. Digital modeling software allowed the layout to be visualized and confirmed before construction started, 

ensuring a usable and safe building for existing and future requirements that was well planned and completely secure. 

The design estimations and computations are also provided. 

 

C. Validation of Visualization Results 

The proposed design of the training center was thoroughly analyzed using a 3D Revit model which enhanced the 

assessment of visual experience and space usage.  The model gave understanding to the distribution of light, the 

consistency of air flow and the overall look and feel of the space, such as color placement, surface material, and light 

for each workstation. It allows for fine tuning the details before building it into the real life. The model evolved to 

become a feasible and realistic one maintaining the operating efficacy as well as user comforts. 

 

D. Equations 

S. 

No 

Parameters Equations 

1 Space Utilization Efficiency 
���������� = �

������ ����

����� ����
� � 100 

2 Occupant Capacity Calculation ��������

= �
����� ������ ����

����� �������� ��� ������
� 
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3 Lighting Requirement Calculation ����������� (���)

= �
Total Luminous Flux

����� ����� ����
� 

 

4 Ventilation Rate Calculation ��� ���� ����

= (Room Volume x Air changes per hr

 

Table 1.1: Equation table 

The Table 1.1 presents key equation for the following computations: 

 

1. Space Utilization Efficiency: 

Reception area =2 persons 

Staff room  =6 persons 

Workstation (50) =50 

Classroom   = 100 students+2 staffs 

Total people  =160 people 

Usable area               =160*2.5=400m² 

Total area  =630m² 

 

Calculation: 

Efficiency = (400 / 630) × 100 = 63.4% 

(Only one person is allowed for single workstation at a time) 

 

2. Occupant capacity: 

Space Required per Person= 2.5m² 

Total usable area        =400m² 

Calculation: 

Capacity = 400 / 2.5 

= 160 people 

 

3. Lighting Calculation: 

Total Luminous Flux = 120,000 lumens  

Area             = 400 m² 

Calculation: 

Illuminance = 120,000 / 400 

                = 300 lux  

 

4. Ventilation Rate Calculation: 

Total Volume = 1890 m³ 

Air Changes per Hour (ACH) = 6 

Calculation: 

Air Flow Rate = 1890 × 6 

= 11,340 m³/hr 

It helps in optimizing building design and space management by measuring efficiency, accommodation capacity and air 

flow requirements. 

 

 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology  

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 4, April 2025 

 Copyright to IJARSCT         DOI: 10.48175/IJARSCT-25121  155 

    www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
E. Future Scope 

Future scope involves evolving training requirements and technological advancements like Incorporating newer digital 

technologies such as Virtual Reality (VR)in technical and practical learning environments. It is a scalable and modular 

design that can be easily expanded by introducing new training labs, equipment, and specialized areas as the new 

technology is introduced in the market. 

 

F. Conclusion 

The training center successfully achieves all functional, technological and sustainability objectives of a modern learning 

environment. Through efficient planning of space, ergonomics, use of digital tools such as AutoCAD and Revit, a 

realistic and productive layout was created. Smart technologies and safety features systems ensure that the center is not 

only effective today but adaptable for future requirements. In conclusion, the project shows how well-planned design 

can enhance the quality of training, users comfort and long-term operational effectiveness. 
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