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ABSTRACT

The long span roofing in the factors including time, cost, and quality. Long span roof are today
widely applied for sport, social, industrial, ecological and other activities.

Construction industry is considered as one of the most important industries in India. It is well known
that most construction projects are done through conventional technique but prefabrication
technique is a new one for the construction industry. The aim of the project is to study the present
situation of the precast construction industry in India. Suggestions for improvement of the industry
and study on cost effectiveness of precast concrete construction for single and multi-storey
residential buildings are to be given. A literature survey was carried out in order to obtain the
comparison between the conventional buildings with precast concrete buildings in India and some
field visits are conducted to collect data to investigate the current situation regarding precast
industry in India.

The roof has to be efficiently designed to satisfy certain functional requirements as follows

»  Strength and stability, which is vital to the performance of the structure as a whole.

* Weather resistance including prevention and discharge of rain, snow and condensation.

» Thermal resistance involving regulating internal environments by solar heat loss balance, air
temperatures, energy conservation and ventilation.

»  Fire resistance including fire safety measures and/or precautions to keep distribution of fire
from source at a minimum and provision of adequate lighting.

* Sound insulation involving maintaining adequate noise levels.

KEYWORDS: long span roofing; prefabrication technique; cost effectiveness;
conventional buildings.
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CHAPTER 1
1. INTRODUCTION
1.1 INTRODUCTION

The construction field in India is at a quick rate of development. It gives wide opportunities in India to
prefab division. Currently precast solid structures are the propelled development systems accessible
around the world. With wide acceptability, the precast solid structure frameworks are turning into a
famous decision for development. Precast concrete are accessible in many shape, sizes, including
basic components and unreinforced pieces. The prefab business is the spine for the improvement of
new thoughts in development business of any nation; Factory structures, private structures and the
mechanical township are required for all intents and purposes by every one of the divisions, either to
help the assembling or administrations of any industry.

The material has inherent properties of thermal idleness (permitting a more consistent temperature
both in icy and hot locales) and acoustic protection. Everyone realizes that concrete does not burn.
It is adequately solid to oppose effects, impacts and natural calamities like earthquakes, tornadoes
and floods. The precast solid industry can source an extensive variety of aggregates locally and
offer a colossal assortment of hues and visual impacts.

Construction is the creation of housing or housing units utilizing manufacturing plant motorization.
The industrial facility setting improves reasonableness through a mix of mass buy of materials, large
scale manufacturing get together procedures and the utilization of less talented work. Construction
can take one of three structures: pre-assembled parts, secluded housing. The construction of
lodging segments, for example, windows, entryways, and cupboards, has for quite some time been
a backbone of the development business, minimizing expenses by lessening nearby, high-cost
work. Proceeding with advancement in this feature of construction gives a developing scope of
development items that may additionally decrease development costs. Particular lodging includes
the construction of areas of lodging that are then amassed nearby in this way decreasing nearby
work costs. Measured lodging depends on pre-assembled, manufacturing plant delivered, simple to-
transport particular units, which limit the cost of generation. Last structures are planned from the
back to front utilizing a progression of standard "modules of utilization" and homes made out of
these modules can possibly be configured in an assortment of routes, as per the specific
prerequisite of the site or customer.

1.2 AIM

To study the choice of prefabricated structural concept and material for long span roofing
based on time, cost and quality.



1.3 SCOPE

The equally outlined strategies, a good understanding of the structural behaviour of long span
structures and careful implementation, will reduce the incidence of collapse of long span structures
as well as eliminate some of the concomitant problems of erection of long span structures. This
study provides an understanding on various types and purpose of long span roofing used in
construction industry and keep a track on time taken .

1.4 OBJECTIVES

= To study the various possible ways involved in long span roofing system.

= Major project personnel and their roles and responsibilities should be identified at the start of
the project in order to determine the correct chain of command and reporting hierarchy

= To ensure that proper project management procedures are applied to prevent friction
amongst parties concerned, eliminate budget overruns and ensure that project delivery
timelines are met.

= To enable the team adequately familiarize themselves with certain construction
requirements, specifications and details which have been prepared in line with the codes of
practice at design stage.

= Proper planning has to be made for saving overall cost on the structure from materials used
in the construction without compromising the quality.

= To decide on the proper prefabricated structure that saves cost and time through proper
study.

1.5 METHODOLOGY

* Understanding the possibilities of long span roofing systems . And also knowing the
importance of applying the most appropriate system through literature study.

» Selection criteria - Adequate environmental studies should be conducted and results of these
should be employed in the estimation of the wind and snow load on the structure.

* Analyzing the effective and possible ways of long span roofing through case study.

*  Which is best? Time - Cost — Quality



CHAPTER 2 : LITERATURE
2.1 AIRBUS INDUSTRIAL HALL IN TOULOUSE, FRANCE

2.1.1 INTRODUCTION:

Client: EADS

Architect: ADPI

Design office: Cooperation: ADPI & Jaillet-Rouby
Contractor: URSSA (Spain), CIMOLAI (ltaly),
CASTEL et FROMAGET, JOSEPH PARIS,
RICHARD DUCROS (France), BUYCK (Belgium)
Control Office: SOCOTEC and VERITAS

Fig 1 Internal view
of the building
during construction

Prefab is related to prefabricated construction. The word "Prefab” is not an industry term like
modular homes, manufactured homes, panelized home, or site-built home. The term is an
amalgamation of panelized and modular building systems which is well planned & designed before
the initiation of construction and placement of structure as per detailed design at work site. In
industry these are called Pre Engineered Building (PEB). Prefabricated homes and modular homes
are dwellings manufactured in a factory in advance, usually in sections that can be easily
transported to the site and integrated. Prefabs are made of composite materials which are
manufactured by combination of materials containing different properties such as plastics, concrete
and steel. These are specifically designed for longer period of applications or usage.

» Two parallel industrial rolling cranes, 50 m span, 22 tones capacity for lifting of the wings.

« Two parallel industrial rolling cranes, 35 m span, 30 tones capacity for fuselage
transportation.

* Two dual loads 2 x 4 suspended cranes for normal service.

The wing-lifting cranes roll on rails suspended on the truss of the frame of the roof. Sliding doors
provide a 117 x 32 m2 opening. They are supported by their own structural frame. This huge
structure was designed and installed economically using fabricated sections and a trussed upper
beam.

Application Benefits:
+ Fast track construction
» Efficient use of steel components
*  Flexibility of space organization
+ Sustainable design approach



* High crane facilities
2.1.2 CONSTRUCTION DETAILS

Roof and roof trusses

The roof trusses span 117 m. The height of the trusses varies from 8 m at the supports up to 13.5 m
at mid span. The main roof elements are composed of two parallel truss frames of 33 m span along
the building and made of rectangular hollow steel sections. Each roof element comprises a pair of
front and rear trusses, roof structure, roof service equipments, fire safety network, etc., and when
completed at ground level is lifted and positioned at the top of the columns in one piece.

Columns are rigidly fixed to the ground and have equal slenderness ratio in each direction to avoid
any horizontal buckling phenomenon during lifting operations.

Assembly of the trusses at ground level has the advantage of achieving safe construction, limited
use of scaffolding, a simple operation and fast construction process. The joints between the truss
elements and the top of the columns are pinned.

! - -‘\://,

Fig 2 Roof and roof trusses

Fig 3 Roof and roof trusses

This simple method provides the following advantages:
* Rapid connection operations in a critical erection phase.
* No welding operation during assembly.



* The truss upper flange element is connected and simply sits on a short span beam on top of
the column.
The vertical deflection of the trusses was limited to span/2000 due to crane operation requirements.
The elements of the main truss spanning across the building were | shape fabricated sections and
bolted on joints. Each column was made of two separate fabricated sections jointed by a continuous
truss web.

@

Fig 4



2.2 CACTUS SHOPPING CENTRE IN ESCH/ALZETTE
2.2.1 INTRODUCTION:

Client: Cactus S.A.

Architect: Paczowski Fritsch Associés
Strucural Engineer: Schroeder & Associés S.A.
Contractor: MABILUX S.A.

Fire Engineering: ArcelorMitta

Ry / ‘
Fig 5 Cactus shopping centre

This medium size supermarket is situated in the city centre of Esch/Alzette and it replaces an older
structure. The owner wanted to have a modern bright shopping centre and opted for an open space
with huge glazed surface for two of the facades. It was a requirement that the steel structure, with its
long span curved cellular beams, should be visible.

Due to the location of the supermarket in a city centre, the local authorities required a fire resistance
of 90 minutes for the steel structure supporting the roof.

The Natural Fire Safety Concept was applied to calculate the development of the fire in the
supermarket. Using this concept, the opportunity for a building with a fully glazed facade and visible
steel structure has been retained.

APPLICATION BENEFITS:
* Column-free internal space provides maximum flexibility
* Attractive appearance due to use of curved cellular beams
* Unprotected steel justified by a fire engineering approach

2.2.2 CONSTRUCTION DETAILS

Structure

The structure comprises a series of portal frames using steel columns and curved cellular beams.
The frames are interconnected by means of steel roof purlins and a bracing system. The frame has
a single 20 m span. The column height is 7.5 m and the maximum height in the middle of the curved
beam is 9.1 m. The distance between adjacent main framesis 7.5 m.

Frames are connected by continuous purlins (IPE200). The roofing is made with a steel decking
(HOESCH TR44A), insulation and waterproofing. The beams are ArcelorMittal Cellular Beams®
made from HEB450 in S235 steel. The height of the beam is 590 mm, the diameter of the openings
is 400 mm and the distance between the openings is 600 mm.



Natural fire safety concept

ArcelorMittal was asked to perform the fire engineering of the structure and the authorities accepted
the application of the Natural Fire Safety Concept. The fire design was based on the prescriptions of
EN 1991-1-2 (Characteristic fire load for office building 730 MJ/m?) and took into account active fire
fighting measures (automatic alarm & transmission to the fire brigade, smoke exhaust systems,
etc.).

No sprinklers were required due to the small size of the building. The fire temperature was
calculated using the 2-zone software Ozone and localised temperatures were calculated using the
Hasemi methodology. A set of simulations was performed to analyse the breaking of the glazed
walls (front and back facades are completely glazed).

As the maximum resulting steel temperatures in the columns were 880°C, a 3-D finite element
analysis was performed, taking into account the whole structure of the building at this temperature.
One complete model of the building in 3 dimensions was analysed. All the simulations were made
using the FE software SAFIR. The result of this fire engineering approach was the decision that the
steel structure did not require any passive fire protection.



CHAPTER 3 : ANALYSIS - PREFABRICATED STRUCTURES VS
CONVENTIONAL STRUCTURES

3.1 PREFABRICATED STRUCTURES
3.1.1 INTRODUCTION:

Prefab is related to prefabricated construction. The word "Prefab" is not an industry term like
modular homes, manufactured homes, panelized home, or site-built home. The term is an
amalgamation of panelized and modular building systems which is well planned & designed before
the initiation of construction and placement of structure as per detailed design at work site. In
industry these are called Pre Engineered Building (PEB). Prefabs are made of composite materials
which are manufactured by combination of materials containing different properties such as plastics,
concrete and steel. These are specifically designed for longer period of applications or usage.

ADVANTAGES OF PREFABRICATION DISADVANTAGES OF PREFABRICATION
Self-supporting ready-made components are Leaks can form at joints in prefabricated
used, so the need for formwork, shuttering and components.

scaffolding is greatly reduced.
Construction time is reduced and buildings are Transportation costs may be higher for
completed sooner, allowing an earlier return of voluminous prefabricated sections.

the capital invested.

On-site construction and congestion of site is Large prefabricated sections require heavy-

minimized. duty cranes and precision measurement from
handling to place in position

Better quality control can be achieved in a Larger groups of buildings from the same type

factory assembly line setting than at the of prefabricated elements tend to look drab

construction site. and monotonous.

Prefabrication site can be located where skilled Local jobs may be lost, if the work done to
labour is more readily available and the costs of | fabricate the components being located in a
labour, power, materials, space and overheads place far away from the place of construction.
are reduced. This means that there are less locals working
on any construction project at any time,
because fabrication is outsourced.

Time spent due to bad weather or hazardous
environments at the construction site is
minimized

Less wastage of construction material.

Advanced materials such as sandwich-
structured composite etc. can be easily used,
improving thermal and sound insulation and air
tightness




3.2 CONVENTIONAL STRUCTURES
3.2.1 INTRODUCTION:

Conventional steel buildings are constructed by rolled steel sections which are designed individually
and fabricated at site using welding and cutting, offering the ability to design a unique building. It's
highly durable — conventional steel structures won't bend or break because of heavy loads
Conventional construction is a method of ordinary or standard construction. It commonly involves
the utility of traditional materials, and remains within a particular set of parameters.
Most conventional structure buildings are based upon plans of moderate and simple measurements,
as well as regular floor plans.

ADVANTAGES OF CONVENTIONAL
STRUCTURES

DISADVANTAGES OF CONVENTIONAL
STRUCTURES

It embraces various building shapes.

Needs high labour numbers and plant on site.

It can be assumed to be more or less
monolithic

Erection of formwork is time consuming.

Connection are homogeneous with rest of
the frame

The quality control is difficult.

It is easily used for two way structural
systems

Once the concrete has been cast it is to difficult to
do any modifications

It is not necessary to pay for crane on site

weather can create problems for curing, and for
construction itself.

Construction can proceed independently of
weather conditions

Erecting and interconnecting them to form the final
structure.

Better working conditions for the building
operatives

Concrete must cure before it is loaded.

Quality control of finish surfaces is not assured.

3.3 PREFAB VS CONVENTIONAL STRUCTURES

» Prefab structures are designed lighter section in comparison to conventional structure.

» Prefab structures are fabricated in workshop which reduces the required construction time.
However, in case of conventional structure there is no precise control over construction time.
» In prefab structure there is more accuracy in construction as the fabrication of the structure is
done in workshop by the skilled worker as per approved quality assurance plan (QAP).



However in case of conventional building, there is not much control over accuracy as the
same is done by skilled/ semi skilled workers at site.

In case of prefab structures, cost is analyzed at the stage of design itself and therefore
chances of fluctuation of cost are very less. However the construction cost of conventional
structure depends upon time and market fluctuations.

In the PEBs, ready-made components are used, so the need for formwork, shuttering and
scaffolding is greatly reduced. However in conventional construction, building components
constructed at site requiring formwork, shuttering and scaffolding. There is minimal effect of
climatic or weather conditions in case of PEBs while in conventional construction, time spent
due to bad weather or hazardous environments at the construction site increases the
construction cost and project completion time.

In the PEBSs, fabrication unit can be located where skilled labour is readily available and
costs of labour, power, materials, space and overheads are lower. However in conventional
construction, construction cost depends upon location, zone, climatic condition & availability
of material & man power.

3.4 METHODOLOGY
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Plan Preparation : Plan preparation is done for the G+7 building to estimate the quantities
of conventional and precast constructions.
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= Estimation of Quantities: Estimation is used to find out the requirement of the materials for
both the constructions. The details of the materials which are used in the construction from
the companies were collected. By getting these details we can estimate the quantities of the
materials.

= Project Duration: Project duration of the each construction was collected from the site
offices and compares the time of completion period by using Critical Path method gives the
project duration of precast and conventional construction of the building.

= Cost Analysis: This is the main factor which is considered in the project is to find out the
comparison of cost analysis of building for the prefab construction and conventional
construction. In this analysis we want to consider the resources of labor, material and
machineries.

= Data Collection: In the data collection we can also know the procedures of the construction
work and also find out the difficulties of the work. This collection is helpful to find out cost of
the project for the both constructions. We also find the project duration of the construction by
using these enquiries

» Estimated Cost of the Conventional and Prefabricated Structures: The cost of the
traditional development was computed through the information gathered from ordinary
development site, which help to discover the cost of the aggregate task .The sub structure
cost is relatively equivalent in the two strategies, the superstructure cost is more in regular
than in pre-assembled structure. Completions is likewise somewhat higher in customary.
Add up to cost of the working for ordinary development is 5cr and for prefab is 4.7cr.

ESTIMATED COST OF THE CONVENTIONAL AND PREFABRICATED STRUCTURES:

Table 1 Conventional Building

S.NO DESCRIPTION COST
1 Sub Structure - (Site cleaning, Earthwork, Foundation, Basement, Soil filling& | 1.75cr
Consolidation)
2 Super Structure — (Wall panels framing and Roofing slabs.) 2.25cr
3 Finishing Works — (Electrical, Plumbing Painting, Tiling, and Windows, Extra | 1r
items)
Total cost 5r
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Table 2 Prefabricated Building

S.NO DESCRIPTION COST
1 Sub Structure - (Site cleaning, Earthwork, Foundation, Basement, Soil filling& | 1.64cr
Consolidation)
2 Super Structure — (Wall panels framing and Roofing slabs.) 2.11cr
3 Finishing Works — (Electrical, Plumbing Painting, Tiling, and Windows, Extra | 0.94cr
items)
Total cost 4.7cr

RESULTS AND DISCUSSION:
In this Study, | have compared the cost and time taken for convention as well as prefabricated
construction show them through graphical representation and network diagram.

Comparison Graphs of Cost and Time for Conventional and Prefabricated Structures

Cost for substructure is lesser in prefabricated structures. The cost for superstructure is almost
equal in both cases. Finishes shows a difference of about 6 lakhs lesser in prefabricated. The time
for the sub structure is almost equal in both prefab and conventional construction. The
superstructure in the conventional methods takes 241 days more than prefabricated structure, which
helps to reduce the total duration in prefabrication by large extent. Finishes in conventional takes
114 more days than prefabricated structure.

Cost For One Block (in crores)

B Sub-Structure B SuperStructure W Finishes

2.25 2.115
1.75 1.645
Conventional Prefabricated

Fig 8 Comparison graph for cost
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Time Taken to Complete One Block (in days)

B Sub-Structure B SuperStructure B Finishes

477
184 236
M £ : — I

Coventional Prefabricated

Fig 9 Comparison graph for time

Comparison Graphs of Total Cost and Time for Conventional and Prefabricated Structures

The total project cost were calculated for both the constructions and shown in the graph. It
represents the cost of the prefabrication construction is lower than the conventional construction by
a small fraction. The difference in cost of the project difference is around 6% between the
prefabrication and conventional construction. This means that the prefabricated structure proved to
be economical.

W Total Cost
Scr
e
Conventional PreFab

Fig 10 Total cost comparison graph
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H Total Time

719
364
Conventional PreFab

Fig 11 Total time comparison graph

The total project duration were calculated for both construction and shown in the graph. It
represents the duration of the prefabrication construction is lower than the conventional
construction. The time duration of the project difference is 355 days between the prefabrication and
conventional construction. This contains very low time duration compared to the conventional
method for the structure

= Pert Analysis: The program evaluation and review technique, commonly abbreviated PERT, is
a statistical tool, used in project management, which was designed to analyze and represent the
tasks involved in completing a given project.

= Network Diagrams: Network diagram helps to represent the activities in a sequential form and
shows a distribution in time. Theoretical path method (CPM), or critical path analysis (CPA), is
an algorithm for scheduling a set of project activities. It is commonly used in conjunction with the
program evaluation and review technique

Eﬁ% P o

(A (B J{€ oD el E el A8 (4 (k] (N )—{0}—{P }-—(a)
L 1 . Ly A

1 yu 15 mu\n Tyzu T AATANAT A
) (M)

Fig 12 Network Diagram for Prefabricated Building CRITICAL PATH —ABCDEFGIKMOPQ (553)

H
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Fig 13 Network Diagram for Prefabricated Building CRITICAL PATH —ABCEFGILNOPQ (397)

From these figures we can determine the various sequence and order in which the construction
activities occurred and also the duration of each activities. The various sequence and paths are
taken and the duration of each path possible is found to determine the critical path for both the
network diagrams

CONCLUSIONS

The fundamental objectives of the work have been accomplished. The aggregate cost and length
have been resolved for both prefab and ordinary development .And additionally we had thought
about the focal points and detriments of both construction and traditional development by the
overview directed. The examination shows there isn't a colossal cost contrast between the
techniques (6%), prefab being more temperate in tall structures when contrasted with regular. In the
meantime the prefab development diminishes the undertaking length, lessened by 335 days when
contrasted with the ordinary. Because of overview we had realized that the prefab development
have more points of interest and obtainment in industrialized, substantial frameworks. Materials that
have turned out to be profoundly particular, with specialist vacillations in cost and accessibility, can
be accumulated at construction shops or processing plants. Moreover, the institutionalization of
building segments makes it workable for development to occur where the crude material is minimum
costly.

To decide if construction is a decent choice you have to consider.

* Proper cost analysis and planning can help to achieve at an economical estimate for prefab
construction. Educating student’s trainers and even labourers more about prefabrication in
depth will help provide more trained and educated work force for prefabrication.

» It can also change the conventional mindset of people and accept to try modern construction
methods. Use of standardized elements from companies that have variety of options to
choose from can help make structure unique.

* One time investment in good quality lifting machines and proper maintenance can help in
further savings.
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CHAPTER 4 : LIVE CASE STUDY

4.1 ISHA YOGA CENTRE COIMBATORE
4.1.1 INTRODUCTION:

TAVAT AL

I

Fig 14 Contruction of Ishayoga centre

Fig 16 Isha yoga centre Fig 15
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Framing Plan
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4.1.2 ANALYSIS:

Design type : Two hinged arch

Time taken for construction : 83 days

Cost: 4.7 cr

Number of cranes used : 2 nos ( special cranes has been used)

» Two hinged arch with maximum span of 80m un-supported and the roof purlin with the span of
24m.

» The arch is anchored on the natural stone which acts as a foundation and pedestal.

* Maximum height achieved is 15m.

* Purlin 1 height 10 m clear height.

* Purlin 2 height 12 m clear height.

* Purlin 3 height 15 m which is in center.
Each purlin height is 1.8 m with 150 mm box section as structural member.

» Galvalume sheet (metal sheet) is used for roofing.

4.1.3 PRE FABRICATION

ISHAYOGA CENTRE

COIMBATORE

e [ _

— l2ah N Purin batween 142 rafters

S - OCHInG B mad Pl behwesn 283 mftes

! OGN ]l Purin between 364 rafiers

— Purdim batween 485 rafiers
ol Purlin between 586 rafters
-
12

Fig 24 Pre Fab method
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Fring bomh the onds of mitars on tooting

Abngrment dheck

Cross Gwciang steoghy

: 3 s e waie™

V¥ 19,0011, YOGA CENTRE PRMARY RAFTER RFS Esmcting ers

| e Actus Level of Effod [0 Remaining Wosk
Aot Work W Cotical Remann .,

Pagesofs TASK fiter: All Activities
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Table 12 Prefabrication

ISHA YOGA CENTRE COIMBATORE l Classic Schedule La l 30 21 12,38
. - —
dn | L | Aug | Sep | Oa
Tatiers ol POMIO Ity Ganes :
Fling bomh the erids of rfiecs on footng
Afingment check |
Cross chadking ssfength

Pe—— 25011, YOGA CENTRE PRIMARY PURLIN MM&
WY 20 Aug-11, YOGA CENTRE PRMARY PURLINPURI Pudn betwoen 142 miters
Croy chcking puri on s aller fxing arteos (40 fos) |
Fhéng purkns {40nos) by wekding the jonts
Ou-mw
WY 22 Ay 11, YOGA CENTRE P RIMARY SURLINAURZKS nmmmm
Onumaq puding on she wter fdng miftens HO nos)
Mmmmmwm
Cross thacking strengh
Y DAy mm»mww Puhm:um
oaudiodto mm-uammm-w
Fixing prrkys (40non) by wekding the jointy
Cross chocking strengh i
WY 24Aug-1), YOGA CENTRE PRMARY PURLIN PURASS Mmm“&mu
Cross chacking puine on sie afier fong rafters (40 nos)
Mm«mwm»m R ;
oo-u-m-m H
VoY 25-Aug 11, YOGK CENTRE PRIMARY PURUN PURSSS Mmmsu-am
Ouam prfens on e afler fadng raflem (40 nos) |

Fidng plrirs (40nos) by welding the jorts

WY 12.5ap 11, YOGA CENTREICHECK Qually check
Crocking ak the sinuctuml mombers and ot shoet

— Sctual Level of Effot [0 Remaining ‘Work Page Sof § TASK fiter: All Acthities
I Actual Work N Crrcal Remanin . © Oracle Corporation
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4.1.4 CONVENTIONAL METHOD

Procurement

Purlin beiween 152 rafters

Purin batween 253 rafters

vaen 384 rafters

Purlin beiwesan 455 raftars

vean S&S rafters

Fig 25 Conventional Method
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Table 13 Conventional method

Isha yoga cenire (conventional method) ] Classic Schedule Layout I O1-May-21 Z304
Aty Aoty Nare Crgaal FeTanng ‘Bohedue % | Blad Faimsh Toin! Fos
g centre [comventional method)

1 YOGA CENTRE (CON) PROCURE Procurement r H - L i) "
- pm'l wﬂmﬁ-" . x 2 % 20-auni1 b1 -]
- PROODO: Ordwrng rmuakensdy g0 wning pend A 4 % Zain-11 b 11 a
- PROGDID Bz ml sle 1 i 0% 2-dun-11 M-dun- 11 -]

15, YOGA CENTRE (CON).ON SITE On site work for rafters and purlins 12 7 W it ki 11 o
& RACDD Futacn daandey ' = ] H] % ZF-anA1 28t [
& FACDOE Ty ard mactweg 3 3 0% Z-aunt [Eret] a
& R0 Puncing ond drilng 2 2 M D2l 03-kd-1 <]
& PO Shmightening, erdng s moing 2 2 0% DSlkre D11 -]
& FACDDGS Aepeiiatn of & Vel ool of jisrtieg 2 2 % Of-Jukii O 11 -]
& FACTON Chaility chack 1 i % i D11 -]

% YOGA CENTRE (CON) FOOTING Preparation for footing T ™ % 3fin T el "
- Fornd CIanfarg e sle 1 ] % 2rami it [
= FOThong ety nas rarking dor ml the fodiing 1 1 0% &F-un11 Wbty L]
By YOUA CENTRE (COM) FOOTMG.F1 Footng 1 1 1 0% 2-uni1 FB-Jurs 1t B

= Fioom ek i mretaing) Bels and plals i i 0% 2E-min-11 ELN A ]
[ il 2 Poe [dmim ) hale of tdepth 200mm 1 1 % 28-un11 Abar-11 ]
- Fronna Mapnyg bass pile of s 300mm & BX0mm 1 L 0% 28.an11 2B-Jun T L
- Fiioos [Fimng sy Kok Ml using ciwmial gEuing fanchis bols) 1 i % #8-dun1 Ph-dare 11 ]
- Fionos ey ool vy Ik el 1 ] W 2&uni 2 it (]
- F1onon Cross. checiang sitength 1 ] % Mun1 Mt 1
- Froar Foang the tols 1 1 0% 23-am-11 2B-h11 o5
‘ YDGA CENTRE [COM) FOOTING.F2 Foobing 2 1 i % an1 ke 1H e
= Famm Mg for prchonmg Soln and plals 1 1 % 284011 O R |
- Fanag (Dl 28 row (Qidemam ) hote of depdh 300mm 1 1 M F2dun11 Hdun- T L]
& Foon Pty R ke ol sow 500w & B0 1 1 % ¥S-an11 a1 L]
= FAoood [Fiming ey lock sl Lming chemn] geouing janchod bods) 1 i 0 Faun-11 Hibr 11 L]
- FA0004 g For ey ook mef 1 L % F=am1 Hi a1 L
- FRo0g (Crois ahecking sheEngth 1 ' % Z8-un11 28t 85
- Faoonr Fusirig iha Bels 1 i % 2 unii -1t [
By YOOA CENTRE [CON) FOOTING.FI Footing 3 1 1 % Man-1 b 1) o
= Faonad Blanung dor pnofomg bols and plale 1 1 % 30-dundl -Jarie 1Y L]
& Faoog Dillreg 25 mow e o) hol of depth 300w 1 1 0% 30-Ein-11 -1 ]
] Placing e plerie of se 3500mm « B0mMm i i 0 S0-Jun-11 011 1]
- PN Frmng by ook sl Uming cPeimenl geoutng fanchor baole) 1 ' 0% 30-hm-11 Mdum 1 s
[= g ] g o ey ook wed 1 I % J0-un11 a1 ]
[T ] (s, chvbocking alrangih i i % 50-Ain-11 B L

Page 1al 12 TASK filtes All Activilies
= Oracte Corparation
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Table 14 Conventional method

| 1sha yogs centre (convensional method) ] Classic Schedule Layout | 01.May-21 23.04 I
) = - = I

[ o=
1 | z il
- F0wr Famg e bos 1 1 % 2wun 1Y 30Jan-11 98
B YOGA CENTRE (CON).FOOTING F4 Footing 4 1 1 % O L 9|
- FaDoot Marking for anchomeg bots aed (il 1 1 O Ofe1t 0111 %
- Faome Driing 25 nos R4 din) hoke of Gapih S80mm 1 1 % 0V AR 010411 9
& Fe0003 Piaong baso plate of sze 35000 x S00Mm 1 1 % e [N TE] a6
- FL0004 Faing Riry 10k 46 using chemical grouting (anchar boits) 1 1 0% Ot-Aett 01-J-11 9
- Faoms Cutng for key tock sat 1 1 0% D1ASTT 01911 9%
- Fa000s Cross checking stength 1 1 0% 0TS 01911 95
W Fa0m7 Faing 2 bods 1 1 % OT-Aett 01411 9
y YOGA CENTRE (CON).FOOTINGF5 Footing & 1 1 0% 02NeT1 02411 w
- F0mt Marking for anchoang bots s plie 1 1 % 020811 0211 o
- FIome Drling 75 nos (24ne dia) hok of epth 360mm 1 1 0% 02-XeN 2311 95
w FS5000 Placing bash platy of sn 3500men x S00mws 1 1 % 02ae1t 20411 6
- F50008 Famng ke iosk st uming chemicat grouting (anchor boltss 1 1 0% 02011 02981 96
& FH000s Curng for ey ook set 1 1 0% 02t 02941 96
- F50008 Cross chacking stengn 1 1 % 0211 02311 9%
- Fsomr Foing #w tats 1 1 % 0281 02011 06
- M YOGA CENTRE (CON) FOOTING F6 Footing € 1 1 O% 03dY Rl o]
- Fe0l0 Markng fov anchosng bolls and pive 1 1 05 03-RE11 D3d11 2
- FH00e Driling 25 non (24mem da) hole of Septh 360mm 1 1 O 03-Aa1t O3an w6
- Fooma Placeg base plate of size 3500mm x 200mm 1 1 0% 03A811 030411 26
- Foomd Faing Mery Kook set using chosmical grouting (anchor bolts) 1 1 % 03-Ne1 039311 9
- Fe0S Curng for ey ook set 1 1 0% 03-As 1t - 06
- Feome Cross checking steogn 1 1 0% 03-N11 03N 96
- FB000T Fudng e bos 1 1 0% D311 [N VEL] 2%
- mmmﬂ Footing 7 1 1 o5 05t 05491 %
- Nirkng for anchosng boty et plte ] 1 O 05X 11 059411 06
- nom Dviing 25 nos (24mm dia) hole of deptn 360mm 1 1 0% C8-Re 11 051 9%
@ Froom Plackeg base plate of sde 3500mm x S00mem 1 1 % 05 asN 05411 06
- Froms Famng kery kock set using chemmcal groutng (anchee botts) 1 1 0% 05-he1t 050411 L]
- F70008 Curng tor key ook set 1 1 % 081t 059811 o8
@ FT0Me Cross checking stengin 1 1 05 O5-AEH 050411 2
@ From? Faing ® bty 1 1 0% 0511 05011 a6
‘ mmm Footing 8 1 1 % VBB 0611 a0
Marking for anchosng bots ana plale 1 1 % 06811 055411 9
- mm Dnling 25 nas (240 dia) 2ok of depth 360mm 1 1 05 C6-RE1t 05411 %
- Fooin Placing bose plate of size 3500mm x 800mem 1 1 % 061 06211 d
- FEooM Faing kery Jock et using chesmical grouting (anchoe bolts) 1 1 0% 06-R611 050411 9
- Fe0NS Cunng for hary lock sat 1 1 0% 08-Xi1t 0B-4b-11 6
Page 3 of 12 TASK fitler: Al Activities
© Oracle Corparation
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Table 15 Conventional method

Isha yoga centre (conventional method) I

Chassic Schedule Layout 01M-2§%I

D Actaty Name ] Ml ,[ m*lw Fren l

Duraton Compiote

- FeOnG Cross chedng strength 1 1 0% 0541 06414 3
& F20007 Foing the bolts 1 1 % 08N 062k °%
!, mmmm Footing 8 1 1 % OF-AdN oA o
= Marking for archoang boks and plate 1 1 % 07 OF k11 o
- P00 Diiling 25 nos 24mem &3) haoie of dapth 360mm 1 1 0% O7-Aa11 O7-A513 "
- Fods Placing base plete of s28 3500 x B00mm 1 1 0% O7asn O7-2ut1t "
- F9000¢ Foang ey kock st usng chemical grouting (anchor bolis) 1 1 % 0701 OT-As 1 £
- F00s Quring for keey lock set 1 1 0% O7-Ad1 O7-A 1 @8
w FR0008 Croms chwcking strength 1 1 O% 07k OF-Xsk13 "
w FB0007 Faing the bots 1 1 o% Grun oF-au 1t o6
By YOGA CENTRE (CON).FOOTING F10 Footing 10 1 1 % OBt CE-AA 14 £
- Fxo0o Marking for anchong Bolis and plate 1 1 0% 081 C6-auk11 s
- P02 Driing 25 nos [24men S| hole of depth J0mm 1 1 o% 08T 00-Rsb11 o
& 0003 Pracing base plate of s 3500mm x B00mM 1 1 0% QB-Adn 28-Juk11 %
- FX0004 Fodng hiry 1ock el usng Cremical (roufing |anchor bos) 1 1 % 0811 08Xk 2%
- FX00s Curing for key lock et 1 1 % 082k 08 A1 o
- FX0006 Gross chediong strength 1 1 0% 0811 o8-kt o
- PeeT Foing the bots 1 1 O% 08411 08-As11 5
By YOOA CENTRE (CONL.FOOTINGF11 Footing 11 1 1 % 3N G- ARt o8
- FX000Y Marking for anchorng bots and plate 1 1 o% 030k 09.a11 @
- FX0002 Driing 25 nos (24mem da) hol of depth 360mm 1 1 o% 011 09-Jub11 %
- X Pacing base plete of s 3500me % B00mm 1 1 % 031 Cd-Ast11 o
- FXD00Y Foing key tock set usng chemical grouting (anchor bolis 1 1 0% 01 08X 11 £
- FXDus Curing for ey Jock set 1 1 O% BAsN 0Bk %
w Fxomd Cross chedng sirength 1 1 0% kN 084k 11 o
- FXoosT Fomg the bots 1 1 % BN NV o
By YOGA CENTRE (CON).FOOTING F12 Footing 12 1 1 % 100 RLNTEL 9
- X001 Masking for anchorng bots and plate 1 1 0% 10011 1011 “
- X0 Drifing 25 nos (24mm @) hoke of depth 360mm 1 1 o% 101 10211 %
- FX1003 Placng base plate of sow 3500me x 8D0mm 1 1 0% 100411 10-As-14 w
- FX0m Foteg by ook et using chamical grouting (sechor bolty) 1 1 % 104 10-A1t "
- X000 Curing for ey lock set 1 1 % 1041 10211 ]
& FXI0005 Crss chacking strength 1 1 0% 1011 10-2841 %
- x0T Fodeg the bots 1 1 0% 10011 1011 o
5 mmmm Primary forming " 0 sy -Sep1 o
- PrRxot 2 2 % 10N 1011 0
L mmm mﬂl 2 Tz % 120am 22.GepM 0

“Wl

mmmmm“mwnmmm

1211

Page 50f 12
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Table 16 Conventional method

Isha yoga centre (conventional method) I Classic Schedule Layout 01-May-21 23:04
[Actty Actwty Name Crgnad Fasmanng Schedsle %) Stet Fnah ot Float
@ RF20002 TMpordly bracng P sysien 1 ensue staddty 1 1 0% 13811 AENYRL] o
@ RF20000  Aigning and lempomirly connectng he membors by boting o wekdeg 1 1 0% 14-As1t (TN VEL] o
- 20004 ARngrmen! check L) ) 0% a1 Hdd-n 0
& FE20005  Foang both B ends of itns on focting 1 1 0% 153611 15011 0
- 20000 Permanenty connecing e Eames and supporting membes by holtng or welking 2 2 % 1eaet Wi 0
- RR20007 Final singrment & strength check 1 1 o s W 0
& RF20008 Apphoation of & Seal coot of panting and fire prol coating 4 4 0% 194811 2041 o
& RF20000 Quakty ched 1 1 0% 2ot 23949 0
Yo o PRINARY RAFTER RF1 Erecting rafle '
- Liting and placng Ma mamer and Semgomaty holding i place using oanes. 1 1 0% a1t 24041 o
- Temporatly traceq Te sysom 10 enswe statdty ' 1 0% 2851 250419 0
- 0000 Agreng and lemponarly conneding e mermban by batting o wekdeg 1 1 % Xast o 0
- 000 Atngrmmm check 1 1 0% 2-astt 260401 0
- RF0008 Frang toth e endds of mters on footing 1 ' o 2T 2704 o
- RF0000 Fermanenty connecing the Eames and supporting members by bolting or weidng 2 2 0% 280511 20040 0
- Ryoor Final singment & strength check 1 1 % Basit D1 o
& RFI0008 Agphcanton of a tnal coat of panting and fye peoff coating 4 4 0% 31Aa8 1t 03dug-1t [}
@ RFI0000  Cuaychedk 1 1 0% O4Augt1 b fuszt1 0
OGA CENTRE (CON) PRINMARY RAFTER RF) Erecting rafe
& RF3000Y Liting and placing the mamier and Wmparaty holding n place usng oanes 1 1 0% 054aup-11 05-fusg11 [
@ RF0002 Tomporatly traceg T systens 10 ansue statity 1 1 0% O6Aug-11 06-Aug-11 0
W RFI0ND  Awgning wnd lemponty g e By boNg of warkdeyy 1 1 0% O7-Aug-1 07-Aug11 0
& FPI0004  Alngewnt check 1 1 % O7-Aug-11 OF A1 0
W R0 Flang both e ends of niders on fooling 1 1 0% OSAug-1 00-Aug 11 0
@ R0 Permanenty connecting the tienes and supporing membens. by boltng of wekdng 2 2 0% 03 Aug 1 %0 dag 11 0
@ RF0007  Finad alingmond & eength check 1 1 0% 1Augt 1 Aug-11 0
& RFI0008 Agphcation of a fmal coat of pairting and fire proft coating 4 4 0% 1Zaugn 511 0
W RF30000  CQualy ches 1 1 0% 16-Aug-11 A1t 0
YOGA CENTRE ([CON) PRINARY RAFTER RF4 Erecting cafter 4
- RF0001 LANng and plaang Me memaor and tempory Iolding 5 plice sy onnes 1 1 0% t7AugN VA1 0
- 002 Termporasly tricng e syilem 10 stmue slatily 1 1 0% 18AugM oAug-1t 0
- RA0NG  Algreng and lemponarly 0 o By boiting or welking 1 1 O% 18AugN 10Aag11 0
& P04 Amngment check 1 ' 0% 19Aug- 11 W g1 0
@ 40005  Fodeg both e ends of nrfiers on fooling 1 ' 0% 20Aug 2040 11 0
w RFa0000 Permanenty conneding e fames and supporting membess by bolng of weldng 2 2 0% 214N 22 fap it 0
- RFa0007 Fioal singmerd & sength check 1 1 0% 23Aug D1t 0
& RFao0ce Appboabion of a Seal ooat of painting and fire poofl coating 4 Ll 0% Mg 1t b2 R o
@ RFI0000  Qualy chek 1 1 0% 28-Aug-11 26-Aag- 11 0
YOGA CENTRE (CON| PROMARY RAFTER RFS Rrecting rafler &
@ FES000T  LANg a0 plong T miniser and Smpcritly Hokiing 1 pRoH ieg aRms 1 1 0% ZAug 20811 0
Page 7 of 12 TASK fiter. All Activites
© Oracte Corporation
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Table 17 Conventional method

Isha yoga centre (conventional method) I Cilassic Schedule Layout I 071-May-21 23.04
Dusation Dusaton Complete
- oo Temporanky bracng the system 1o ensure stabdty 1 1 o% 0Ag W Aug 1t 0
- RFS0003 ASgning and tempoRnly contecting e membens by Boling of welding 1 1 0% 3tAug-1t IMAug-tt 2
- RScoo Alngmend check 1 1 % MNAgt M Aug 1t 0
- RFI0005 Foang both the ends of afters on fooling 1 1 % 01Sep it 01.Sep 1 0
W FFS00068  Permanently connectng the Sames and suppoming membens by Boling o weldeng 2 2 0% 02-Sep11 0G-Sep-11 2
- RFS0007 Final strgment 4 stength chec 1 1 o% O4Sep-1t 4 -Sep-11 0
& RFI0008 Agpicaton of a Snal coat of painting and fre pofl coxting 4 4 0% 06S5ep-11t 06-Sep-11 0
@ FFS0009  Cuaity check 1 1 0% 10Sep-1t 10-Sap-11 2

CON) PRIMARY RAFTER RF6 Erecting rafer §

- RFE0001 Leting anvs ploaing Te member and temporanty Nokng n place Lwng canes 1 1 % NSep NSep 1t 0
- RFE0002 Tamporanly bracng the system 10 ensusm stabdty 1 % 128ep-11 12-Sep-11 0
& R Agning and lempocinty correcting the membes by boling o wekdng 1 1 % 13Sep 1y 13-Sep-11 2
- Rrecoos ABrgment check 1 1 % 13Sep-1t 13Sep- 11 0
& RFE0005 Fuang both the ends of afers on f00Mng 1 1 % 148ep-11 14-Sep-11 0
S FFED00E Penmansatly confectng B Sames snd supponting seimbens by bolling o wekseg 2 2 0% 15Sap-11 16-Sep-11 0
- Rreooo7 Fral srgment & stengh check 1 % 17-Sep 1t 17-Sap-11 0
@& FRFE0008 Agpicason of a final coal of panting and fre poofl coxting Kl 4 % 18Sep-t1 21-Sep11 0
& RFE0000  Cumity chwck 1 1 % 22Sep-1t 72-8ap-11 0
By YOGA CENTRE (CON) PRIMARY.PURLIN Erecting Purting L] & % ZrSeptt 28-Sep-1 0
YOOA CENTRE (CON) PRIMARY PURLIN FURT Purin between 182 raflees
& PURID00T Gooss chedking pusing on ste afler fng mftes (40 nos) o%

W PURI0002  Foeng pusins ($0nos) by welding Tw pots

& PURI000Y  Coss checkng srengh

YOGA CENTRE (CON) PRIMASY PURLIN FURAD Purlin betwesn 283 raflers

W PURIDO0T Creds chacking pusing on sde after foong rafles (40 nos) 1 1 0% 24-Sep-1t 24-Sop-11 F)
W PURIDO0Z  Freng pumins ($0nos) by weking e onts 2 2 % 24Sep ) 25-5ep- 1) 0
& PUR000Y Cross chadeng strengh 1 1 0% 24Sep 24.Sep- 11 2
YOGA CENTRE (CON) PRIMARY PURLIN PURIAL Purtn between 384 raflens
W PURGO00T  Cross chcking pudine on sle sl fixng raflen (40 hos) 1 1 O% 5Sep 1t 25-Sep-11 0
W PURDOGZ  Foong putins ($0n0s) by welding e jonts 2 2 0% 258ep1? XSep ) 2
@ PUR30003 Cross chedeng sengh 1 1 0% 25Sep1t 258ep-11 0
YOGA CENTRE (CON) PRIMARY PURLIN. PURSSS Puriin betwesn 485 raflers Y
G PURMDO0T Cross chedeng pumins on ste afler fuing raftes (40 nos) 1 1 0% 28-Sep-1t 26-Sep-11 0
W PUROOOZ  Fleng pudns (0n0a) by wolding T onts 2 2 % 76-Sep-1t #-Sep-11 0
W PURMDO0S  Cross checkng streng®s 1 1 0% 26-Sep 1t 206 Sep-11 0
CENTRE (COM) PRIMARY PURLIN PURSSS Purtin between 586 raflers
& PURIO001 Omas chedeng puing on sto afer fang raften (40 nos) 1 1 0% 27Sep-1t 7 Sep 11 2
o PURE0002  Foeng puting [40nos) by warkiing e onis 2 2 O% 27 Sep-1t B 0
@ PURSO00S  Cmoss chedkng strengh 1 1 % 20 Sep it 0
% YOGA CENTRE (CON) ROOFING Roofing and sheeting work * » O% 23003 SO o
Page 9ot 12 TASK fitter: All Actvities
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Table 18 Conventional method

l Classic Schedufe Layout
T e =

L i 1
2 2 0% 28.5ep-11 26-8ep 11
2 2 0% 12.0c-11 1300111
” 5.2 biaBicoo ] s
2 ”? 0% 308ep-11 N
- COoveon2 Joinng them usng somws 12 72 % 0Sep 1
e COvoooy Seaing the s 1 avold eakages (00| 2 1”7 0% 30S5ep11
- YUGA LONITIRE (S b e e AL RE T P il AR a3 4 2
- QCK0t Checking o he staxctiunsl mesmbens and ool sheet 2 2 0% 14-0ct-11 0

Page 11 of 12 TASK Niter: Al Activities
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Table 19 Conventional method

Isha yoga centre (conventionsl method) l Classic Schedule Layout l 01-May-21 23:01

Nov Dec

s g contre (oo tional metod)

2611, YOGA CENTRE (CON) PROCLRE Procurement
Procusenent 5 pepamson

Shideg at % :
We— 50411, YOGA CENTRE (CON)ONSITE On gt wok Ko mfiers and purins
Surtaco doaring

Cutting need machineg

Pusching and deing

Semgri, bodeg g

Apphoaticn of & 15t cout of pantng

Cualty check :

100t 11, YOGA CENTRE (CON) FOOTING Propesiton for foolng

- :

R T e 5 e e e
anchofing bolts and plade

Drling 35 nos (24mm dia) hole of depth 36dem

Pracing b ot of sim 3500t x S00mem

Fuing iy lock set using chemical grouting (anchor bols)

W23 Jund 11, YOGA CENTRE [CONFOOTNG F2 Fooing 2
for anchorng bolts and plate

RS s (24mem da) hola of G 360

base plate of s 3500mm x 800mm

by kock sl ng cheenicel gouting (Mnchor bolts)
Jor hary fock set 3

Packing stwogth

he boks
H‘I,YOMMMIWWFJ footng3
bg for anchosng boits wd plate

25 nos (24mm dia) hole of depth 360mm

k5 base phate of s 3500mm x 830w

St letry ok et .

1i5iisE

[TITIY:

e Actuai Levelof Effot 0 Remaining Work Page 1ol 6 TASK fiter; All Activises
N Actual Work R Crcal Remainin,.. @ Oracle Corporalion
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Table 20 Conventional method

Isha yoga centre (conventional method) | Classic Schedule Layout

-

01-May-21 23.01

1
= o I L T B [ = I
o chodang stergih ;
e boks i
11, YOGA CENTRE (00N FOOTNG F4 Foding 4
ng for anchorng bots and plate Gloa -
g 25 ros (24mm dia) hole of dopth 380
o) base plate of se 3500Mm x S00mm

| Do

a 28 0% (24mm dla] hoke of dopth 260mm
g base plate of sz 3500mm x 800mm
3 Koy ok st kg cherical groussng (anchor bots)

06411, YOGA CENTRE (CON) #OTTNG 8 Foating 8
g for g bots and plate

Driling 25 nos (24men g ke of depth 280mm
Placing base plate of sz 3800mm x 200mm

w— fctial Level of Effot [ Remaining Work Page 2016

TASK fiter: All Activities
N Actual Work S Critcal Rernainin.
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Table 21 Conventional method

| Isha yoga centre (conventicnal method) l

T

Classic Schedule Layout
G 3. 201

01-May-21 23:01

un

1

Ko | A 1 Sp |
Mwmmmwmmm

Cuting for by lock set
Cross checking stiongh
Fang the balts

D) 26 nos (R4omen 6ia) hota of Septh 30

Plaong base plate of size 3300men x 800mm

Fadng keey Jock st wing chamical grouting (et bols)
Curing for hoy lock set

Fudng tho bots

08411, YOGA CENTRE (CON FOOTING F10 Footrg %
Masking for sechening bols and plate

Driteg 25 nos (24mm dia) hole of depth JE0mm

Faing key lock sel using chemical grouting {anchar bots)

Cunng for ey ook set

Cioes chasking strang®y

Foong the bolts

‘|l'w 08-%411, YOGA CENTRE (CON) FOOTNG F11 Footing {1

Marking for anchong Bolis and plate

Diling 25 nos (24evm de) hote of depth 360mm

Puacing base plate of sz 3500mm x B0

Flang kery Jock 5t using chemical grouting {anchor boks)

g SRTpanss, v :
Cross. checking strengty

Foang the bols

W 10k 11, YOGA CENTRE (QON) FOOTNG F1 2 Faoting 12
Marking for anchodng bolts and plate

Driing 25 nos (24mm dia) holo of depth 350mm

Plading base plte of sze 3500mm x 800~

Foiing lury ok 304 Lsing chemicil grouting (Anchor bolts)

Gumng for ey lock sel

Fleng T bols

Scaftoesing

. YOGA CENTRE (CON) PRMARY Primary forming
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Table 22 Conventional method
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Table 23 Conventional method
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Table 24 Conventional method
Isha yoga cerilne (conventional meshod)

Chassis Scheduile Lyﬁut -[
T L
_L i

= Ay i ... |

A

01-May-21 2301
T, T

[
b e . cis T -
Cross rafiers (40 nos

g prussing: [S0ncm | by valding ®= joinks

— 13011, YO0A CENTIE (00 RO0F MG oo tng and shesing wod
| Cirecieng coriplation badom ooverng
Cross chwcking leakages

-1, YOG CENTRE (CON) ROCFING ACOF Eract covenng
Plaoing roof shealy

doirng them Lsing somws

Shanilit) e jowrshn i Bl s e | ¢
Y 140011, YOG CENTRE [COM CHECK. Qunlty ched

Checking all tha sictursl memben: arad Toof sl

— Actunl Level of Effod [0 Remaining Wk
. Actual Wiork

Page 8 of B
N Crivcal Ramainn

TASK fiter: All Actnilies

& Orache Corporation

42



4.1.5 COST ANALYSIS

Estimated Cost of the Conventional and Prefabricated Structures:

Table 25 Prefabricated

1. Factory works ( Procuring materials, preparing all the members, transportation and labor.)
2. Erection — (Temporarily creating covered site working yard, scaffolding, cranes, Footing, Rafters,

purlins, sheeting, insulation and Labor etc. ) 750 per sqft
3. Finishing Works — (Painting includes fire protection coating, whether proof and labor etc. )

Total cost 4.7 cr

Table 26 Conventional

1 On site work ( Procuring materials, storing, temporarily creating covered site working yard,
preparing all the members at site yard, scaffolding, cranes and labor works )

2. Erection — (Footing, Rafters, purlins, sheeting, insulation and Labor etc. ) 780 por sqft
3. Finishing Works — (Painting includes fire protection coating, whether proof and labor etc. )
Total cost 49cr

STEEL CALCULATION

ISMC 150 Box Section
W=150MM-8-8-8-8-8 = 118mm = 0.118m
L=1m
Size= 150*8m
=150/1000*8/1000
= 1.5*0.008m
Density = 7850 kg/m
Weight = Density*volume
Volume = L*W*T = 1m * 0.118 * 0.008 * 4 = 0.003776m
Weight = Density * volume
= 7850kg/m * 0.003776 m
=29.6416 kg/ m



ISMC 450 Box

w = 450mm-16-16mm = 418mm=0.418m

L=1m

Size = 450 * 16mm = 450/1000 * 16/1000 = 0.45 * 0.01m

Density = 7850 kg/m

Weight = Density * Volume

w=350-16-16mm=318mm=0.318m

[V1]

Volume = L*W*t
= 1m* 0.418m*0.016*2
=0.013376 m

V2]

Volume =L *w *t
=1m *0.318 *0.016 * 2
=0.010176m

Total Volume = V1+V2
=0.013376m + 0.010176m
=0.023552m

Weight = Density * Volume
= 7850 kg/m * 0.023552m
=184.88 Kg/m

ISMC-150 = 29.64Kg/m

ISMC -450*350 = 184.88kg/m

Supporting members

Frame 1

Length = 1.83

Nos = 80

Total length = 146.4m
Frame 2

Length = 1.83

Nos = 88

Total length = 161m

44



Frame 3

Length = 1.83

Nos = 96

Total length = 175.6m

Total = 146.4 + 161 + 175.6
=483 * 2 (other side )
= 966 [1000]

Main member

Frame 1
Length = 70m * 2
=140
Frame 2
Length = 78m * 2
=156
Frame 3
Length = 81m * 2
=162
Total = 140+156+162
= 458m
=500m
PURLINS
Purlins 1to 2
Width =12.5, Length = 70m
Nos =70/6 = 11.6 =12
=38*12.5m =475*2
=950m
Purlin 2to 3
Width =12.5, Length =78m
Nos = 78/6 =13
=43*12.5m
=538*2
=1076m
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Purlin 3to 4

Width =23.1,

Length = 264/81m
= 23.1*44
=1.016m * 2

Total = 950 + 1076 + 2032
=4.058m

Weight calculation:

ISMC -150 [Supporting members & purlins]

Sup members = 1000m
Purlins = 4.058m

Total = 5058m

Weight (kg) = 5058 * 29.64
=149919 Kg
=165.25ton

ISMC - 450*350*16 (main members)
= 500m * 184.88 kg/m
Weight (kg) =92440kg

=101.89 ton

Cost :
1ton = 45000/ton
ISMC-150

=165.25 ton

= 165.25 * 45000

= 7436250
ISMC-450

= 101.89 * 45000

= 4585050
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Table 27

Supporting member & ISMC-150 29.64Kg/m 149919 Kg /165.25 ton 74,36,250
purlins
Truss ISMC -450*350 184.88kg/m 92440kg / 102 ton 45,85,050
TOTAL 1,21,84,900
CRANE:

10 Hours per day rent = 12000
Cost for Prefab
Days = 18 + 6+ 16
=40
= 40*12000
= 480000
Cost for Conventional
Days =80+ 6 + 16
=102
=102 * 12000
= 1224000

ROOFING SHEET :
Material & Installation cost = 63,600 * 350
= 22,260,000
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PREFABRICATION
MATERIAL = 7436250 + 4585050
=12,184,900
CRANE
=4, 80,000
FACTORY
= 63600 * 40 = 2,544,000
LABOUR
= 63600 * 60 = 38, 16,000
SHEET
= 22,260,000 + 3180,000 + 19, 08,000
= 27,348,000
OTHERS [scaffolding]
=1, 20,000
Total =12,021,300+63,6000+4,80,000+25,44,000+38,16,000+27,348,00+ 1, 20,000
= 46,965,300.
CONVENTIONAL
MATERIAL
=1,33,56,000
=1,33,56,000 [including wastage and supporting material]
CRANE
=12, 24,000
SHEET
= 27348000 [including weatherproof installation,gutters]
SCAFOLDING
= 63600 * 5 = 318000
LABOUR
= 63,600*80
=50, 88,000
PAINTING & FIRE PROTECTION WORK
= 63,600 * 30 = 19, 08,000
Total = 1,33,56,000 + 1224000 + 27348000 + 318000 + 5088000 + 1908000
= 4,92,90,000
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Table 28

12, 24,000

38, 16,000

50, 88,000

1, 20,000 2 3,18,000 Lo

19, 08,000

4.1.6 COMPARATIVE ANALYSIS

Comparison Graphs of Total Cost, Time and Quality for Conventional and Prefabricated

Structures
The total project cost were calculated for both the Methods shown in the graph. It represents the
cost of the prefabrication construction is lower than the conventional construction by a small fraction.

The difference in cost of the project difference is around 20 lakh between the prefabrication and
conventional construction. This means that the prefabricated structure proved
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116 days 95 %

4.92 cr 85 %
Pre-fab Conventional Pre-fab Conventional Pre-fab Conventional
Fig 28 Total cost Fig 27 Total time Fig 26 Quality
comparison graph comparison graph comparison graph

The total project duration were calculated for both construction and shown in the graph. It
represents the duration of the prefabrication construction is lower than the conventional
construction. The time duration of the project difference is 33 days between the prefabrication and
conventional construction. This contains very low time duration compared to the conventional
method for the structure.

The total Quality were calculated for both construction and shown in the graph. It represents the
guality of the prefabrication construction is higher than the conventional construction. The quality of
the project difference is 10% between the prefabrication and conventional construction. This
contains very High quality when compared to the conventional method for the structure.
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4.2 CONCLUSION

The fundamental objectives of the work have been accomplished .The examination shows there
isn't a colossal cost contrast between the techniques (23,24,700 lakhs (5%) ), prefab being more
temperate in long span structures when contrasted with regular. In the meantime the prefab
development diminishes the undertaking length, lessened by 33 days (40%) when contrasted with
the Conventional. Because of overview we had realized that the prefab development have more
points of interest and obtainment in industrialized, substantial frameworks. Quality of the product is
maintained in pre fab method when comparing to conventional method and that’s plays major role
construction. Even though it has its own disadvantage but when comes to time ,cost and quality it is
comparatively lesser than conventional method.

To decide if construction is a decent choice you have to consider.

* Proper cost analysis and planning can help to achieve at an economical estimate for prefab
construction. Educating student’s trainers and even labourers more about prefabrication in depth will
help provide more trained and educated work force for prefabrication.

* It can also change the conventional mindset of people and accept to try modern construction
methods. Use of standardized elements from companies that have variety of options to choose from
can help make structure unique.

* One time investment in good quality lifting machines and proper maintenance can help in further

savings.
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