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ABSTRACT

Building Information Modelling is a widely used technology in the construction industry. BIM gives different
dimension to a project and helps to view all possible aspects of building from designing and a model can be generated.
The final model gets analyzed by BIM software to eliminate the maximum error during execution. This paper discusses

about two BIM software (Autodesk Revit and Autodesk Naviswork manage) implementation in a two storey building.
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INTRODUCTION

BIM, gives three dimensional features resembles realistic, serves as a construction productivity tool to increase
productivity in the design and execution phases. Most of the large construction companies are experimenting with BIM to
produce cost and schedule savings. . BIM data help to demonstrate the entire building life cycle. Quantities and properties
of materials in a project are extracted without any difficulties and work can be defined effortlessly. BIM helps in
visualizing the building which result in considerable cost savings, from design and construction to maintenance. BIM helps
in eliminating a lot of risks and issues easier and earlier before actual construction took place. As a result the construction
process gets shortened and construction takes place more efficiently. This BIM helps to save cost and maintenance can be
done for reducing additional cost. The BIM extends to 5SDimension (cost). BIM includes many software for performing a
different dimensional properties. 3D BIM software like Autodesk Revit possess modeling of a building. 4D BIM software
like Autodesk Revit and Naviswork manage to give duration of a project. 5D BIM software (Autodesk Revit and Autodesk
Naviswork manage) deals with the cost of a project. The dimensional properties are increasing in BIM. But they are yet to

be developed a lot.

The paper shows the Autodesk Revit and Autodesk Naviswork manage implementation in a two storey building.

The construction stage and life cycle of a building can be studied using both the software which helps in execution.
AUTODESK REVIT

Autodesk Revit is a building information modeling software which helps for structural engineers, architects, MEP
engineers, designers and contractors. It allows users to design a building and structure and its components in 3D, annotate
the model with 2D drafting elements, and access building information from the building model's database. Revit is capable

to plan and track the various stages in the building's lifecycle, from designing stage to construction and later demolition.
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Features of Revit: Parametric components, work sharing, design options , set schedules, documentation, phasing

of project, interoperability, linked file performance, work in perspective views, improved integration between Revit and

structural analysis software.

RESULTS OBTAINED THROUGH AUTODESK REVIT
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Figure 3: Sectional View of Ground Floor
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Through the sectional view we can change the elements in ground floor. it helps in the work flow of the building.

Figure 4: 3D View of the First Floor

Through the sectional view we can change the elements in ground floor. it helps in the work flow of the building.

Schedules

It helps to create schedules, quantities, and material takeoffs to quantify and analyze the components and materials
used in a project.

Table 1: The Wall Schedule of Ground Floor
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It gives the brick count and cost of bricks using formula.

Table 2: The Wall Schedule of First Floor
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It gives the brick count and cost of bricks using formula. The number of bricks is calculated by the formula

volume/0.002.

Table 3: The Floor Schedule Exist in Building
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It gives the area and the type of floor exist in building at different heights.
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Figure 4: Room Schedule of the Building

Number of the room's exits in buildings and their usages are mentioned

3D Views

Figure 5: 3D View of The Building

Impact Factor (JCC): 4.9875
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Figure 6: Rendering View of the Building
The 3D view is an animated view of the building.

It shows, reality view of the building.

Figure 7: Sun Path of the Building.

Using sun path the face of the building can be designed. the sun path helps the designers to plan a building with

natural lightings.
Phasing of Project
Through phasing the demolition and reconstruction of the building can be made through

Phasing the properties of the existing building can be studied and further demolition and renovation can be made.

Figure 8: Demolition Stage of the Building

Dashed lines represent the wall going to be demolished. Their properties can be studied. Marked elements as
demolished in the current phase using the demolish tool. If you demolish an element in one view, it is marked as

demolished in all views that have the same phase.
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Figure 9: Phase after Reconstruction of the Building
The new wall is reconstructed at front side
Energy Analysis

Energy simulation can help you analyze the movement of energy in, out, and through the rooms and volumes in a
building model. This information can help designers make better informed, cost-effective decisions that improve the

performance and reduce the environmental impact of buildings.

Figure 10: Energy Analysis of the Building.

Building Performance Factors

Location Chennai, India
Weather Station: 726146

Outdoor Temperature Max: 105"FMin: B1°F
Floor Area 277 sf

Exterior Wall Area 1845 sf

Awerage Lighting Power. 045W/ R

People: i 1 people

Exerior Window Ratio. 033

Electrical Cost 50.05/kWh

F_UEV CO_S( : 50 I-S_JTn_erm

Energy Use Intensity

Electricity EUL 18 kWh i sfiyr
Fuel EUI S KkBlu/sfiyr
 TotalEUL 68 kBtu /st /y7
Life Cycle Energy Use/Cost
Life Cycle Eleciricity Use: 847 480 kih
Life Cycle Fuel Use: 2,271 Therms
Life Cycle Energy Cost $18,233

*30-vear life and 6.1% discount rate for costs
Figure 11: Energy Analysis Report of Two Storey Building and it
Shows the Life Period of Building as 30 Years
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Figure 12: Annual Carbon Emission of Building through Energy Analysis
Work-Sharing

Work-sharing is a design method that allows multiple team members to work on the same project model at the

same time. Using LAN connectivity the team members can update and work on the particular job.

Worksharing

Figure 13: Work-Sharing Performed Through a Central Model
Design Options

A design option is a set of collection with one primary option and one or more secondary option. With design
options, a team can develop, evaluate, and redesign building components and rooms within a single project file. In this

project roof are taken into design set options for customer choice.

il -_'-,L-iiiii

Figure 15: Flat Roof in Design Options (Secondary Option)

www.iaset.us editor@iaset.us



40

Figure 16: Slope Roof Design Option. (Secondary Option)

AUTODESK NAVISWORK MANAGE
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Naviswork is a 5D BIM software. It helps to simulate along with them. The main feature of Naviswork is clash

detection. The software performs clashes test and they give more quality in animation and rendering than Autodesk Revit.

Clash Detection

Clash detection allows for the effective identification, inspection and reporting of interferences in a 3D project

model. It helps to reduce the risk of human error during model inspections. Clash detection helps to rectify the clashes and

again the test can be performed. Through this the errors during construction can be eliminated. Before performing clash

detection test some of the rules should be selected. So that original clashes can be detected and it saves time.
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Figure 18: Before Clash Detection

Some of the rules are applied to reject unwanted clash results.

Impact Factor (JCC): 4.9875
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After the rules are applied the levels are selected for detecting the clashes. The building possesses 3 levels and all

the levels are selected for clash detection and run results are performed. The results show 160 clashes
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Figure 18(a): After Clash Detection
The obtained clashes are reviewed and the clashes are approved. And they can be redesigned.

Time Liner with Simulation: Time Liner import schedules from a variety of sources or you can assign the task.
Then connect tasks in the schedule with objects in the model to create a simulation. This allows you to see the effects of the
schedule on the model, and compare planned dates against actual dates. Time Liner also allows the export of images and
animations based on the results of the simulation. Time Liner will automatically update the simulation if the model or

schedule changes.
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Figure 19: Completed Flodlling in the Ground Floor (Duration — 3" Week)
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Figure 20: Completed Flooring in the Ground Floor (Duration — 5™ Week)
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Figure 23: Completed Flooring in the First Floor (Duration — 19* Week)
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Figure 24: Conipleted Flooring in the First Floor (Duraﬁbn —21% Week)

Impact Factor (JCC): 4.9875 NAAS Rating 3.04



Building Information Modelling of a Two Storey Building using 43
Autodesk Revit and Autodesk Naviswork Manage

REVIEW OF AUTODESK REVIT AND AUTODESK NAVISWORK MANAGE

Autodesk Revit helps in 3D modelling of a structure and helps to manage the project in an efficient way. But they

lack in the cost estimation of a project. And any estimation files cannot be imported into it, as it stays as 4D BIM.

Autodesk Naviswork manage doesn’t model any building and 3D model can be imported into it for performing
Naviswork. Any changes to the structure cannot be directly made in Naviswork, but the changes can be updated from
Autodesk Revit. Like Revit, Naviswork also lacks in cost estimation of the building, but any estimation files can be
imported into it for further changes in estimation. The duration can be seen along with simulation. Clash detection is one of

the attractive feature in Naviswork and better animator than Revit.
CONCLUSIONS

In this paper, through BIM software an entire project can be managed. From various literatures, Autodesk Revit
and Autodesk Naviswork manage were chosen due to its superior software design. The two storey building was planned,
and the 3D modelling of the two storey building their schedules, phasing stage, design options, energy analysis are
performed through Autodesk Revit. Clash detection of the building and time liner with simulation of the building is
performed through Autodesk Naviswork manage. These details will help to review the properties of the building and helps

to make decision for further changes in the structure.
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