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Abstract— The huge development in the construction field
has created a large extent in residential and commercial
projects. In this tremendous growth of the construction field
there is a need for more advanced tools for the construction
planning and management. This paper proposes the
application of 7D model in the construction industry which
includes the detailing, scheduling, estimation and
maintenance of a building. We have developed a 7D model
with the help of the software Revit, STAAD, Navisworks.
Hence a 7D model can reduce the time spend in scheduling,
quantification and cost of the project.
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. INTRODUCTION

Nowadays in construction project management the traditional
methods are inefficiently used and hence there is a need for
applying an advanced technique such as 7D modelling.
Navisworks used for developing 4D model which helps in
improving control over outcome of the project .1t allows the
project team to see the construction plan physically and its
function digitally before it is built which help in faster and
more economically.

Here it is the combination of 3D (which represents
and visualizes an object by height, length and width in a space
coordination system) with the 4" dimension as design, 5™
dimension as scheduling, 61 dimension as estimation and the
7th dimension as maintenance. By applying this software tool
we are unable to generate the time schedule defines sequences
of activities and allocates resources such as material and
labour, it plays an important role in optimizing and managing
a construction project.

Il. OBJECTIVE

1) To generate and simulate virtual model using project
design software and project management software.

2) To provide proper work schedules and cost estimates
involved on construction and maintenance management.

I1l. METHODOLOGY

Creating a 3D model in
Revit

Analysis and Detailing
using Staad Pro

Scheduling and
quantification{Navisworks)

Estimating

Maintenance plan

70 Model

IV. 7D MODELLING

A. Software tools

The software tools selected in this case study are stated as
follows:

1) Autodesk Navisworks:

It is project review software that supports intelligent 3D
model-based design with scheduling, visualization, and
collaboration tools.

2) Autodesk Revit:

It allows users to design a building and structure and its
components in 3D, annotate the model in 2D drafting
elements, and access building information from the building
model’s database.

3) STAADpro:

STAADpro is design software that aids in structural design
and drawing. Analysis of loads is done using this software.
4. Microsoft office Excel: It is used for estimating the cost of
building with the insertion of some formulas.

B. Analysis design of Structural elements

The modelling analysis is done using the STAAD PRO
software. Based on the analysis results the following
parameters are

—  Beam :300*500mm
—  Column : 450*350mm

300*300mm
— Slab : 150mm
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Fig. 1: 3D Rendering

C. Construction Schedule

Autodesk Navisworks allows users to define tasks directly in
the software tool itself and then link building components
with these defined tasks. Here each task shows its planned
start date and finish date, actual start date and finish date.
There is each task show its status in the form of planned
against actual relationship with two bars.

Fig. 2: 3D Mode
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FiQ. 3: Schedule

The scheduling of the building with all the tasks to be carried
out has been established with the Gantt view.

D. Quantification

The quantification of the building has been generated by
using the Navisworks software by the detailed specification
of the structural components.

Fig. 4: Quantification report

E. Estimation

The cost of the building has been estimated and has been
represented in the excel sheet. The estimation have been
carried out by using the quantification obtained from
Navisworks.
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Fig. 5: Estimation of building
A detail estimate have been provided by using the
specific description of various items of work.

F. Maintenance

As the seventh dimension of the building a maintenance plan
for 1 year has been established with necessary routine
maintenance schedules, maintenance routines, logs of work
orders and repairs, as well as other relevant records. As such,
itis a living document that is associated with the maintenance
of the building.
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Fig. 6: Maintenance schedule
Hence the maintenance schedule has been created
using the Microsoft excel sheet.
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V. CONCLUSION

1) The important benefits of the 7D modelling have been
found out for the better simulation of the construction
progress work.

2) During the modelling it is noted that the time taken has
been reduced for the construction planning and it is
effective.

3) Navisworks makes the scheduling and quantification of
the project easier and quicker.

4) More skilled and knowledgeable peoples are required
otherwise it may be a time consuming. Proper training
must be provided.

5) Since it is more efficient it should be properly
implemented in the upcoming generations and efficiently
used in construction industry.
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