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Abstract

In the current study, the time and cost of prefabricated prefinished volumetric construction are
described briefly. According to the study, up to 40% of the productivity can be improved by
prefabricated prefinished volumetric construction in terms of manpower and savings of time. It is
depending on the complexity of the project. The use of PPVC is necessary to maintain the environment
of the site. The input of this volumetric construction should be taken for the PPVC supplier or
manufacturer by the developer or the project manager. The use of PVCC is implemented on the
prefabricated technology through the 3-dimensional modules which are produced and complete with
the finishes of buildings and fittings. A better construction environment also helps in productivity on
the other side. The use of PPVC is necessary to maintain the environment of the site. The input of PPVC
should be taken for the PPVC supplier or manufacturer by the developer or the project manager. The
secondary data collection process helps to get information for the study. Qualitative data are used in
this study.
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Introduction

In this present study, the times and costs of the
prefabricated prefinished volumetric
construction will be discussed briefly. The aims
and objectives of the study will be mentioned in
this study. The importance of the use of PPVC
will be described in detail in this study. The time
and cost will be analysed in this study. The
implementation of PPVC in a different area will
also be described (Fig. 1). The use of PPVC has a
great contribution which will be described in the
current study.

Fig. 1 Architecture arrangement in building

Balasbaneh & Sher (2021) conducted a study to
estimate the life cycle assessment of different
concrete construction techniques. The study site
selected for work was Malaysia. To evaluate the
materials authors have used TOPSIS model
along with soft computing tools the parameters
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assessed like ozone depletion, greenhouse gas
percentage, temperature and toxicity level. The
outcomes of experiment shows that PPVC is best
technique which lowers the greenhouse gas
emissions by 6% and also it optimize cost by
12% (Table 1).

Table: 1 Cost analysis for building

construction
Coqstruct Details of Product Maintena Servi
lon material ion cost nce cost ce
method life
On site Cement 5,4, 1740 4200
concrete concrete
RCC Bar 9800
Tranlsporta 1100
tion
Individual Cement
Panel 24200 2900 4300
concrete
System
RCC Bar 8500
Traqsporta 5800
tion
PPVC Cement 23700 2150 4500
concrete
RCC Bar 8450
Traqsporta 6700
tion

Greenhouse gases (GHGs) are responsible for
global warming, world is emphasizing zero
emission concept under the SDG-17 program.
Brambilla et al (2018) carried out study to
achieve the nearly zero energy emission during
the building renovation project. The authors
worked on case study from Europe and
observed that construction activity accounts
40% of energy consumption and 36% CO:
emissions. The authors have set the goal as zero
emission and to achieve that considered the
appropriate strategies. Authors have simulated
the construction and demolition process for
Atika building and concluded with PPVC is best
technique for sustainable construction.

Aims and objectives

Aims: The current study is aimed at the times
and costs analysis for Prefabricated Prefinished
Volumetric Construction.

Objectives:

e To determine the importance of using
Prefabricated Prefinished Volumetric

Construction

e To analyze the times and costs of the
PPVC

e To identify the loopholes involved in the
system

e To recommend solutions for overcoming
the challenges

Literature review

Importance of the use of Prefabricated
Prefinished Volumetric Construction

Up to 40% of the productivity can be improved
by PPVC in terms of manpower and savings of
time. It is depending on the complexity of the
project (Chougule et al. 2023). A better
construction environment also helps in
productivity on the other side. The movement of
the installation activity and manpower are
conducted off-site which reduces the dust and
noise in the site and improves safety. In an
environment of a company which is controlled
off-site fabrication can produce high-quality
products. The use of PPVC is necessary to
maintain the environment of the site. The input
of PPVC should be taken for the PPVC supplier or
manufacturer by the developer or the project
manager (Wuni et al. 2021). Several effective
technical solutions can be developed by this for
the project. For example, the size will dictate by
the choice of material and the number of
modules also has a great consideration in the
hoisting of the modules.

Ceiling beam SHS 150x150x5
Floor beam RHS 200x150x10
Column RHS 300x20x16
(Level 1-10)

Column RHS 300x20x10

(Level 11-40)

Table 1: Robustness of Prefabricated Prefinished
Volumetric Construction

(Source: Created by Author)
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Times and costs of Prefabricated Prefinished
Volumetric Construction

The rising urban population is the cause of
demand for faster and cheaper methods of
construction. Modern construction methods
such as PPVC can benefit from the advantages in
these regards. PPVC is the technology of
construction (Tambichik et al. 2022). It comes
from the modular construction system that
applies modern technologies in the construction
system. This approach is used to increase the
high productivity of construction and decrease
the high reliance on on-site manpower. The use
of PVCC is implemented on the prefabricated
technology through the 3-dimensional modules
which are produced and complete with the
finishes of buildings and fittings. The number of
workers on-site is reduced by PPVC, it also
increases the efficiency in the utilization of
resources and minimize the waste of
construction and decreases the costs and times
of the construction (Ho et al. 2018). So this
technology of construction is expected to the
faster and cheaper and the implementation of
more efficient construction compared to that
which is offered by the 2D method of IBS.
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Graph 1: Prospect of Prefabricated Volumetric
Modular Construction

(Source: Created by Author)

In the United States, the use of PPVC is widely
conducted for making dormitories and
classrooms for universities and colleges. The
reduction of the cost of construction is
conducted around 5% to 10% and the shortened
time is caused using PPVC (Hwang et al.2018).
Using the PPVC method in the United States the
developer can develop the building of the house
within a short time period and low cost. The
shortage skilled of manpower is addressed by
this. The use of PPVC is necessary to maintain

the environment of the site. The use of PPVC is
also offered improvement in design and quality.
A better construction environment also helps in
productivity on the other side. Now PPVC is
common in urban areas for the shorter
installation period and the cheaper cost of repair
after an earthquake.
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Graph 2: Growth rate of PPVC
(Source: Created by Author)

In Singapore, the use of PPVC has been
conducted since 2013 as a part of efforts to
develop productivity in the design and the
process of construction (Balasbaneh et al. 2020).
The cost of the commercial construction of the
NTU-3A project was found to be higher
approximately 18% than the cost of the
conventional construction which was carried out
using the 2D method of IBS. Moreover, the PPVC
methods used in the construction of the Clement
Canopy Tower project has saved successfully the
time of construction by up to 30%. It was
observed that the improvement of the Kwasa
Sentral project, The Malaysian Resources
Corporation Berhad introduce the method of
PPVC in Malaysia using the building system of
PPVC (Hwang et al. 2018). After the
experimental study it reveals that advantage
over the IBS 2D method was offered by this
system, where 95% of the work of construction
was carried out off-site compared to only 30% of
off-site activities performed using the 2D
method of IBS. Thus the implementation of the
PPVC method expects a shorter period of
construction.
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Precast building Percentage
components

Column 14
Beam 16
Lintel 4

Slab 21

Lintel with Chajja 35

Stair case 22.5

Table 2: Percentage in cost reduction
(Source: Created by Author)

Few case studies shows that used foundry sand
can be used in concrete as partial replacement of
fine sand or river sand. To maintain the
ecological balance in some countries the
government has banned the usage of natural
sand. Sabale et al. (2023) carried out the
experimental work and replaced natural sand
with foundry sand. Authors found that about 40
% sand can be replaced with hampering the
strength aspect.

Methodology

In the study, secondary data collection methods
are used out of the primary and secondary data
collection methods. This collection process of
data is conducted by several books, journals,
newspapers and websites. A website is an
important way to get more information about
the study. More sites help to get a larger amount
of data which helps to get detailed information
about the study. These data need to be analysed
after the collection process. The analysis of data
is important to get the accuracy of the data. This
data collection method is used to get sources of
the data and the problems of the study to get the
solution through this data. There are two types
of data such as qualitative and quantitative. In
this current study, qualitative data is used. The
statistical data helps to get accurate information
about the mentioned study. Qualitative data
helps to maintain the study properly. This data
helps to understand the focus of the study and
the problems and challenges are analyzed
through this data. Through this data, brief
information related to the study is getting.

Data analysis

From this study, the analysis of the times and
costs of the PPVC is conducted. It is analysed
that the use of PPVC is necessary to maintain the
environment of the site (Chong and C.H. 2021).
The input of PPVC should be taken for the PPVC
supplier or manufacturer by the developer or
the project manager. Several effective technical
solutions can be developed by this for the
project. The reduction of the cost of construction
is conducted around 5% to 10% and the
shortened time is caused by the use of PPVC. The
cost of the construction of the NTU project was
found to be higher approx 18% than the cost of
the construction which was carried out using the
2D method of IBS (Wuni et al. 2020). It is also
analysed that now PPVC is common in urban
areas for the shorter installation period and the
cheaper cost of repair after an earthquake.

The times and costs analysed that this
volumetric technology is the technology of
construction. It comes from the modular
construction system that applies modern
technologies in the construction system. The
analysis of the use of PVCC is implemented on
the prefabricated technology through the 3-
dimensional modules which are produced and
complete with the finishes of buildings and
fittings. The number of workers on-site is
reduced by PPVC, it also increases the efficiency
in the utilization of resources and minimize the
waste of construction and decreases the costs
and times of the construction (Yap et al. 2021). It
is found that during the improvement of the
Kwasa Sentral project, The Malaysian Resources
Corporation Berhad introduce the method of
PPVC in Malaysia using the building system of
PPVC.
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Graph 3: Prefabricated Prefinished Volumetric
Construction Market research

(Source: Created by Author)
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For example, the size will dictate by the choice of
material and the number of modules also has a
great consideration in the hoisting of the
modules. The approach is used to increase the
high productivity of construction and decrease
the high reliance on on-site manpower. In
Singapore, the use of PPVC has been conducted
since 2013 as a part of efforts to develop
productivity in the design and the process of
construction. Using the PPVC methods the
construction of the Clement Canopy Tower
project has successfully saved the time of
construction by up to 30%. During the
improvement of the Kwasa Sentral project, The
Malaysian Resources Corporation Berhad
introduce the method of PPVC in Malaysia using
the building system of PPVC.

Conclusion

From the above study, it is concluded that the
implementation of prefabricated prefinished
volumetric construction is important for faster
and cheaper technology. The objectives of the
study are briefly described in the above study.
The number of workers on-site is reduced by
PPVC, it also increases the efficiency in the
utilization of resources and minimize the waste
of construction and decreases the costs and
times of the construction. The movement of the
installation activity and manpower are
conducted off-site which reduces the dust and
noise in the site and improves safety. In an
environment of a company which is controlled
off-site fabrication can produce high-quality
products. Several effective technical solutions
can be developed by this for the project.
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