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Abstract - The development and application of onsite and
precast building is very different in the various countries.
Traditionally, cast-in-place construction has been primary
method for buildings. Prefabricated systems are a growing
technology to aid in rapid building construction to minimize
delays. Prefabrication also improves the quality of product
because elements are manufactured under controlled
conditions in the plantand high-performance materials may
be used during casting. Prefabrication also improves safety
in the work zone by reducing the amount of activity that is
required over traffic or at high elevations to construct the
high-rise buildings. Prefabricated Building construction can
be used for new projects as well as building rehabilitation.
Prefabricated building construction will result in rapid
construction and minimized delays during the course of
project. Fast track construction systems use prefabrication
components to rapidly erect a construction.
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1.INTRODUCTION

Now a days there is great boom in infrastructural
development that to in a manner of fast-track construction.
Today the need is to save time and to optimize the utilization
of resources. This method requires large amounts of time
and labor at project site. Buildings form an important
component of infrastructure, and require huge investment.
Overall, building construction is a labor-intensive, lengthy
process primarily due to curing times for concrete and
formwork construction. Using prefabrication in a project
allows to reduced time duration. This means that the impact
of the site on the local environment is for a shorter period of
time. Using this prefabricated building components in
building construction projects can reduced the curing times
from the critical path of the project and eliminating the need
for temporary formwork.
Thus the purpose of this project is to determine
prefabrication and onsite trends and effects on the
construction workforce. Therefore, using of these techniques
to reduce project duration, & costs. Study of comparison
between onsite construction and prefabricated construction
and show the graphical representation.

1.1 Aim
The aim of this project is to determine the prefabricated
building techniques over a conventional method.

Prefabrication techniques have many merits, like availability

of materials, labour, and technical skills. Advantages of
prefabrication are multiple as the components are
readymade and self-supporting, shuttering and scaffolding is
eliminated, with a saving in shuttering cost. In traditional
construction, the repetitive use of shuttering is limited, as it
gets damaged due to frequent cutting, nailing, etc. On the
other hand, the mould for the precast components can be
used for a large number of repetitions, thereby reducing the
cost of the mould per unit. In the prefabricated housing
system, there is saving of time, as the elements can be cast
beforehand during the course of the foundation being laid.

1.2 Objectives

1.2.1. Tostudy the Conventional &prefabricated building
construction.

1.2.2. To Analyze the time and cost required for various
building components.

1.2.3  To compare the conventional and prefabricated
building construction with respect to time and cost.

1.24 To optimize blend of conventional and

prefabrication techniques in construction.
Above objectives will be achieved by taking a case
study.

1.3 Comparisons Between Conventional and
Prefabricated construction method.

Table No -1. Comparison between conventional
construction and prefabricated construction.

No Conventional Prefabricated

construction construction

1 | One work cannot start | Work occur
until the previous workis | simultaneously, and the
completed. erection process is fast.

2 | Process can be easily | No impact on the
delayed by adverse | scheduling of the
weather or scheduling | prefabrication
conflicts. manufacturing.

3 | Most of onsite | Prefabrication
construction procedures | construction procedures
depend on manual | depend on automation.
method.
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4 | Most of workers on site | Workers in a
are temporary and | prefabrication plant are
technical skills are more | more proficiently
variable. experienced at specific

task.

5 | Formwork installations | Construction formwork

are necessary. are not necessary.

Less finish work is
required.

6 | Allfinish work need to be
finished on site.

2. CASE STUDY

Name of Company: B.G. Shirke Construction Technology
Private Limited

Name Of Project: Maharashtra state police housing and
welfare corp.ltd.

Total plot area: 25863.00SQ.M.

Total built-up area (Permissible): 19396.95SQ.M
No. of flats: 132

Total project cost: 18.3Coror

Site location: F.P.NO.:394, Karad.

Address: karve road, Tal-karad, dist- Satara.

2.1 Column-

There are 7 types of column are used in this project and total
17 no of moulds are available on site
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2.2 Beam

There are 29 types of beams are used in this project and total
33 no of moulds are available on site.

2.3 Stair Case

Precast staircases are delivered to site ready for installation
and can speed up construction schedules to provide safe and
immediate routes between floors under construction. Once
hoisted into place, the precast stair flight is suitably
protected and ready for use.

2.4 Lintel and Chajja

Use of precast lintels and chajja speeds up the construction
of walls besides eliminating shuttering and centering.
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2.5 Siporex Slab

Siporex is produced by a highly advanced factory process
under the control of chemists and engineers, Siporex
products are made either as steel reinforced (panels) or as
unreinforced blocks. Panel size is 3.5 meters wide and
600mm deep and thickness 150mm, block size 600mm x
200mm x 100mm. The basic raw materials are sand and
cement. The dowel bars for beam, column and reinforcement
steel for floor screed is laid on complete floor. The screed of
40 mm thickness is laid on the top of panels with a nominal
reinforcement of 8 mm dia @ 230 mm c/c having concrete
M25 grade.

3.RESULTS AND DISCUSSIONS

3.1 Cost calculation for Prefabricated and Conventional
building Components

From that case study I have calculated cost for each precast
and conventional framed structure like Column, Beam, Slab,
Stair case, Lintels, Lintels with Chajja with the help of
divisional schedule rate 2015-16, for precast components
also include the erection cost per components. Basically cost
is dependent on various factors such as material cost, labour
cost, transportation cost, formwork cost, and erection cost
etc.

6. Stair case | 25416 19880 5536

7. Total 828213 685388 142825

This table shows that the cost required for conventional and
precast construction per floor using cost analysis and their
cost differences are also shown in table.

Cost Comparision with Conventional and

Precastbuilding components
400000

350000

300000

250000

200000

Cost

150000 M Conventional Cost

m Precast Cost

100000 -
50000 -

0 -
Column Beam Lintel Slab Lintel with Staircase

Chajja

Components

Cost Per Floor Required

This pie chart shows cost between conventional and
precast construction.

Sr Compon | Conventi | Precast Difference
No | ents onal Cost | Costin Rs sin Cost
inRs
1. Column 192420 165096 27324
2. Beam 225385 190602 34783
3. Lintel 11632 11133 499
4. Slab 356044 281995 74049
5. Lintel 17316 16682 634
with
Chajja
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3.2 Time calculation for Prefabricated and Conventional building Components

Total times required for Precast Frame Structure

Task Name Duration Start Fish  |Predec 04 Jan 16 11 Jan 16 18 Jan 16 25 Jan'16 01 Feb 16 08 Feb ‘16 15 Feb 18 2F
S[SIMTIW[T[F[S[S[M]TIW[T[F[S[SM]T|W][T[F[S[S|M]TIW[T[F[S[S[M][TIW][T[F[S[S|M[T[W][T[F[S[S|M[TW][T[F[S]S[M[T
1 |- 1Maharashtra State Police He| 36,88 days? | Tue 0510116 Fri 19102116 P =
2 1.1 Foundation Excavation 3 days? Tue 05/01/16|  Fri 08/01/18
3 12PCC 1 day? Fri 08/01/16| Sat 0%/01/16 2
4 1.3 Foundation Casting 4days? | Sal09001/16] Thu 14/01/18]3
5 1.4 Columa Shuttring Upto P 2 days? Fri 15/01/16| Sat 161011164 -
6 1.5 Column Upto Plinth 2 days? Mon 18/0116| Tue 190116 5 '-l
7 1.6 Tiz Beam 3 days? Wed 20/0146|  Fri22/0116 6 -l
8 1.7 Murrum Filling Sdays? | Sat23/01A6| Thu 28001116/ 7 [ o—
9 1.8 Columa Shuttring 34hrs? Fri 08/01/16| Wed 130011162
10 1.9 Stee] cutting Binding 26 hrs? Fri 08/01/16| Tue 12101/16[2
11 1.10 Column Casting 4hrs? Mon 18/01/16| Mon 18/01/16 3 G
12 1.11 Cotumn Curring 14 days Mon 18/0116| Thu 0410218 1135
13 1.12 Beam Shottring 34nrs Sat 09/01/16| Thu 14/01/16]2 —
14 1.13 Steel cutting Binding 26hrs Thu 14/01/16| Mon 181011163
15 1.14 Bam Casting 4hrs Mon 18/0116| Mon 18/01/16 14
16 1.15 Beam Cutring 14 days Mon 18/0116| Thu 0410218 1135
17 1.16 Trasmportation Column, | 11hrs? | Thu 0410218  Fri0S/02/18] 16,12
18 1.17 Erection of Column 6 hrs? Fri 05/02116| Mon 08102116 17
19 1.18 Erection of beam 15 hrs? Hon 08/0216| Wed 100218 18
20 1.19 Column Level 4hrs? Wed 10/0216| Wed 100218 19
21 1.20 Half Column Column Gro| ~ 3hrs? | Wed 10/02/18| Wed 10/02/18| 20 Il
2 1.21 Beam Level 4hrs Thu 11/02116| Thu 11102116 21 .l
23 1.22 Slab Erection 2hrs? Thu 11/02/16| Thu 11/0216 22 h
24 1.23 Slab Level 1hr? Thu 11/02/16| Thu 11/0216 23
25 1.24 Spreding Silicon On Slat 3 hre? Thu 11/0218 |  Fri12/02186 24
% 1.25 Erection of Racker 2hrs? Fri12/0216]  Fri12002016)25
i) 1.26 Over Slab Reinforcemer| 5 days? Fri12/02116|  Fri18/02/16) 26 h;
] 1.27 Full Column Column Grou 2hrs? Fri18/0216  Fri19/0216 27 Ivlv
] 1.28 40mm Screeding 2hrs? Fri18/0246  Fri19/0218 28 1
Total times required for Conventional Frame Structure
—
O |TostName Cusim|  &mt Fish hiw's 11t film'te 15 fFa e I3 HETH FE3H R 3H [H°RH 1llar'te
S[WTTWITTF 8 € N TN T ¥ & 5 T T 7 58 W T[T [F S8 W7 (W [T[F %[5 ]u [T W77 [F (3 & WTTWIT ¥ &[5 W [T W [T]F 5 % N7 [RTT[F [5[5H]T (W[T FETE (T W]
1 (Conventimmal Comstraction Methatt 8457 Tug O6RAHR| Tug 168318
H Fomistea Facamim Tiwst TelERUR R
T Ty FTGAIETAR Men THTAG
4 Frumdatee Catig Says Monddi01He) Mon 180118
H Conmedbumnzpuote Mo | o5 Men 101e] Weg dO01AG
T | CelmlpeThe dys W I0UTHE|  RITZIAE
T Tek= Sayy  FIZZI0HE| Wed ZT01AE
§ | Munoily Sy Wl IT01HG| Wed 030218
H Grouse Pl Celume ey | J05 Wea0302R%|  FrICB0GHE
T ey By Tays Wa ITGiHe|  FITTHAE
1| Chmolaizg ey FIZ0E| Wed 030248
L] CehmeCny s Weg Q30EHE] Wom QHIEEHE
T Bam o e S Tayy NonOBOIMS) Wal 0IFE
| Sk Cutemp Binkng s Wed AT0EHG| Men Z2EEHG
i Bon St dareCatey | fE04E MonZDODNE| Tu 3G
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Above two MSP schedule shows that the each
activities require how much time for their completion of
task. With the help of precast construction the total time
required for construction of a framed structure is 37 days
from the starting of foundation up to first slab. And using
conventional construction the total time required is 50 days
for the framed structure starting from foundation to first
slab. Also it is observe that in both the cases like
conventional and precast construction is; when we start the
foundation excavation, at that time precast components are
to be casted so the time requires will be less as compared to
the conventional construction. But in other case, that is in
conventional construction each activity is started
simultaneously means after completion of foundation we
start the next activity such as casting of column, beam, etc.
The similarity between these two conventional and precast
constructions is the up to foundation level procedure has
been same and time

Time Saving in Days

Time and Cost Saving
30%

25%

20%

15%

B Time and Cost Saving
10%

0%

Total Time Saving Percentage Total Cost Saving Percentage

Time and Cost Saving

The above graph shows that the combination of cost saves
per floor and time saving. From that the total time saving
is 26% and the average components cost saving is 17.24%.

4. CONCLUSIONS

From the above study and based on the preceding
chapters the important conclusions are as follows.

1. By utilizing the precast building components we
reduce the cost up to 17.24 %.

2. By using this methodology we can reduce the
project duration up to 26 %.

3. Construction of various elements by use of precast
methodology helps us to achieve economy and fast
track construction which is need of construction
industries.

4. It is found that the time required in case precast
construction is quite less as compared to
conventional.

5. Quality obtained in precast construction is better as
compared to in-situ construction.
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