Role of BIM

in Plumbing System
Abstract

As we look at the plumbing industry, especially in
the building sector from design stage to operation &
maintenance, huge amount of man power is required for
System Design, quantity estimation, coordination, costing,
scheduling and operation & maintenance of facilities &
services. These different stages have different expertise
involved in carrying out these activities. In addition to this
lot of problems arise due to lack of coordination.
Using Building Information Model (BIM), from the
beginning of a project, helps engineers and designers
make better decisions earlier in the process. Thus BIM
provides a complete solution from designing to operation
& maintenance. BIM is not just a software but it is a
collaboration of different softwares, which consists of
3D, 4D, 5D, 6D and 7D in a single module with which
all the activities with respect to the project completion
can be made easy. BIM provides a complete solution for
plumbing which can help in design the system, costing &
quantity estimation, time estimation, visualization & clash
detection, operation and maintenance of plant.

Fig 1: Rendered 3D model

Introduction:

Building Information Modeling (BIM) is a process involving
the generation and management of digital representations
of physical and functional characteristics of places. Building
information models (BIMs) are files (often but not always in
proprietary formats and containing proprietary data) which
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can be extracted, exchanged or networked to support
decision-making regarding a building or other built asset.
Current BIM software is used by individuals, businesses
and government agencies that plan, design, construct,
operate and maintain diverse physical infrastructures, such
as water, electricity, gas etc.
With the increase in urbanization and standard of living,
the quality in building sector has also increased and to
meet this quality the building water supply and sanitation
also have to be improved during the planning stage for
the better maintenance of the system. The quality can be
achieved by BIM. Thus the tool can be used from designing
stage to operation and maintenance of the system.

3 Dimension
Collaborative Design:

In building water supply and drainage design, BIM is useful
to build the 3 dimensional building model, which can
contain all the data relating to water supply and drainage
such as pipe material, size, type of pipe like soil pipe or

Fig 2: 3D model with sanitary pipes outside

cold pipe, elevation of the pipe, slope of the pipe, pump
power, etc.,. The model can be updated automatically when
changes made in one view, automatically gets updated in all
views. There is a possibility for all the professionals to work
at same time through a central system, and thus it reduces
coordination issues and improves the work flow efficiency.

Fig 3: Water supply lines with properties of pipe

Fig 4: Waste Water pipe with slope 1:60

Optimizing Design Issues (Visual design):

Earlier there were no computers and hence engineers
have to manually design the system which needed huge
man power and was a time consuming process. After the
invention of computers CAD came into existence. This tool
gave the designer some feasibility in designing, but this tool
has limited visualization as it is only a 2 dimension drawing
even though time consumed was somewhat less compared
with manual drafting. BIM technology can effectively solve
the problems in the traditional design, the data among
the professionals can be seamless docking and the threedimensional model can be established. If complex building
structures were encountered, and the duration need to be
compensated, in this case the transmission of data is likely
to cause data distortion. If three-dimensional building
information data was transferred by the BIM technology,
which was intuitive, it can achieve good transmission. If
there is a certain degree of difference in the design of the
model, the model usually divided the design floor wise, and
building water supply and drainage design mainly based
on civil/ architectural engineering design. With the use of
BIM technology, with changes locally, the other data would
be automatically updated, and the system control is very
convenient.

Fig 5: Water Pipes are created as per the requirement

To avoid the confusion, the pipes can be assigned color
coding in the application as per standard. This color coding
can minimize the wrong pipe installation - e.g. in place of
supply pipe, drainage pipe can be considered, and this type
of mistake causes error in quantities.

Pipe Designing:

Water supply and drainage lines can be created easily. The
software takes all the pipe fittings like bends, tees, elbows,
etc., according to the network of the pipe as we direct.
When coming to drainage, the pipe slopes are drawn
according to specified inputs and it automatically calculates
the level, and hence time can be saved as compared to the
2D drawing where one needs to calculate the slope and
indicate the level.

Fig 6: 3D model with different color sanitary pipes
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Parametric Families:

This application has readymade parametric families like
water tank, water closet, urinals, etc., and also information
like inlet & outlet diameter of pipe, flow rate, pressure loss
methods, etc., The size and pipe diameters can be changed
according to requirements.

Fig 9: Pipes with less space for fitting

Fig 7: Water closet with properties

Fig 9A: Pipes with less space for fitting

Clash Detection:
Fig 8: Water tank with properties

The application has unique features. If there is no sufficient
space between the fittings of the pipe, then the connection
will not take place. This is similar as working at the site
where it is not possible to join pipes due to little or no
space. This option is not possible in 2D drawing. The
designer has to have a lot of experience and visualization
in making the drawings so that no issues will arise at the
site while execution. In case of 3D, a beginner can start
designing easily; if there is any issue he'll get warnings.
This application will also generate a pressure loss report
where the pressure is reduced at fittings due to roughness
of the material or any other reason.
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After completion of all the services, including architecture
and structural modeling, the drawing has to be imported
to Navis Works, where a detailed report can be generated
of each and every clash with the locations. The location
can be known with the help of grid coordinates. This is
somewhat difficult in 2D drawing as MEP coordinator
has to run through complete design and attach and every
point he has to visualize the design at site. Thus it is a
time consuming process and requires more man power if
the project is of larger size to detect the clash. Sometimes
there is a chance of encountering issues related to clashes
and space constraints at the site even after doing clash free
drawing due to lack of coordination. Whereas in BIM, as
per the report generated, changes can be made in the model
to make it clash free.

Fig 10: Pipe clash with duct

Fig 10A: Pipe clash with duct

4 Dimension (Scheduling)

Time estimation and scheduling is another dimension which can be given by the tool with the help of Microsoft project. This
tool by Microsoft project can give the time estimation for the installation of plumbing service for the project after the tool
is fed with the activities of the work to be done. This report can be plugged-in in Navis work and the scheduling of the work
to be carried can be prepared. Fig shows us the time consumption by the various activities to be done and the planning of
scheduling as per the time consumption is shown.

Fig 11: Work schedule of plumbing work (installation)

5 Dimension (Cost Estimation)
The modelled project now has enough information to carry on with the execution but the most essential one is the budgeting.
To estimate the budget for the project the cost estimation has to be given based on the chosen material and products.
This will generate the cost estimation for the desired systems in the building for the piping and pipe fitting. This is a time
consuming process in 2 dimension where a draftsman has to look at each and every element and figure out the quantities. If
there is any revision made in the model, this change can be updated automatically in the quantities, where as in 2d for every
revision quantities have to be taken. Here, a single click generates quantities and the cost can be applied for the generated
quantities and thus it gives the estimation.
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Fig 12: Pipe quantities with rate

Fig 12A: Pipe quantities with rate

In the above figure, an example where tentative rates are applied for a length of 1000 mm, so that BIM automatically
calculates the total cost for pipes.

7 Dimension (Operation and maintenance)

For operation and maintenance, the model has to be imported in Archibus application. In this application role of the job
has to be defined e.g. role of electrician, plumber, etc., in plumbing, operation and maintenance of the plant rooms i.e.
WTPs and STPs and fire pump rooms are seen. Here with a single click on the equipment, the information relating to the
O & M is obtained, that is, it gives us the schedule of the maintenance and the activities of the O & M to be carried out with
the selected equipment. But there should be a regular up gradation of information (condition of the system or equipment)
by the maintenance person into the application.
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Fig 13: Preventive maintenance schedule

Fig 14: Maintenance employee details

Conclusion: It can be seen that Building Information Modelling software has got many advantages in designing and
maintenance of Plumbing systems and undoubtedly it is the future of design.
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