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ABSTRACT

In construction industry form work plays important role in execution. Different materials such as
wood, Steel sheets/plates, ply boards etc... Are commonly used form work materials? But
formwork costs Around 40-50% of the total construction cost in reinforced concrete construction.
The storing of Formwork materials and limitations in reusing the materials increases the capital
investment in Construction industry. In construction activity placing the formwork and its
alignment consumes More time compared to the concreting work. Much advancement has been
occurred in form work Materials, methods and in implementation techniques. Aluminum form
work, steel form work, Vinyl based form work, rubber and glass form works are also available.
In SIP the formwork material Become an integral part of the structural elements and offer
additional advantages such as thermal Comfort, external protection to resist the durability
issues, additional confining pressure and reduces. The construction time and offers viable

economical solution.
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CHAPTER 1
INTRODUCTION

1.1 INTRODUCTION

Structural stay-in-place formwork is already widely used for some types of concrete elements like
floor slabs. But for other types like concrete beams, few commercial systems are available.
Generally, the existing systems are made out of timber, steel or fibre reinforced polymers. All of
them combine on the one hand the advantages of prefabrication like speed, accuracy, controlled
surface quality, and finish and on the other hand the advantages of in situ casting like economy
and continuity. Another big advantage is the reduction of manual labour and thus of salary cost,
since there is no tying of the steel stirrups and no assembly and dismantling of the formwork. This
formwork can also be seen as a protection of the concrete from the environment, which may lead

to considerations concerning the necessary concrete cover when steel reinforcement is used.

1.2 AIM
The study aim to evaluate the effective use of Structural Stay-in-Place Formwork System and to
achieve high speed of construction with optimum cost, time and quality when compared to

conventional system.

1.3 OBJECTIVE AND SCOPE FOR THE STUDY

1)To Study the construction methodology with due focus on the difference from the conventional
construction.

2)To Identify and understand, pros and cons of in Structural Stay-in-Place Formwork System.

3)To analyse the cost of structure due to savings in materials compared against conventional

constructions.
4)To analyse the Scheduling compared against the conventional method.
5)To study its advantages and disadvantages of the Structural Stay-in-Place Formwork System.

6)To understand the cost-effective alternate building materials and techniques for the saving of

energy, reap economic and environmental benefits.



7)This study would mainly focus on building materials done with conventional method and a
comparative analysis will be carried out.

Fig 1.2 Structural stay- in — place Formwork system

1.4 METHODOLOGY

NEED FOR THE STUDY

SCOPE AND OBJECTIVE OF THE
RESEARCH

LITERATURE STUDY

CASE STUDIES

DATA COLLECTION AND ANALYSIS

DATA ANALYSIS COMPARATIVE STUDY

INFERENCES

CONCLUSION

Fig 1.3 Research Methodology



CHAPTER 2

LITERATURE REVIEW

2.1 INTRODUCTION

In Stay In Place the formwork material become an integral part of the structural elements. The
advantages such as thermal comfort, external protection to resist the durability issues, additional
confining pressure and reduces the construction time and offers viable economical solution

The different types of Stay in Place Formwork system are
a. INSULATED CONCRETE FORMS

b. STRUCTURAL SIP SYSTEM

C. FIBERS REINFORCED POLYMERS(FRP)

d. POLYVINYL(PVC)

Fig 2.1.a Stay- in — place Formwork system



Bearing walls Roofs Non-bearing walls
Lattice + infill material + concrete Lattice + infill panel + SISMO interjoist + Lattice + infill material
with or without reinforcement concrete + additional insulation with or without structural filler

Foundations & cellars Floor slabs
Lattice + infill material + tanking Lattice + infill panel +
SISMO interjoist + concrete

Fig 2.1.b Material Properties of stay- in — place Formwork system

2.2 INSULATED CONCRETE FORMS

ICF system, expanded polystyrene are used with proper interlocking mechanism which
accommodates the EPS blocks together. There are two external EPS layers and hollow interior
part offers space for fresh concrete option. In this type EPS blocks are fixed in order over a
defined height followed by reinforcement placement and concreting. The connectors between
the EPS layers interlink the EPS blocks/panels and hold the reinforcement in vertical and
horizontal directions. Based on the lateral pressure due to the concreting the EPS panels and

interlinking mechanisms are designed and also it.

2.2.1 Advantages
Resistance to gravity and lateral loading due to its monolithic construction technique. Energy

efficiency and thermal comfort, Noise reduction, Resistant to corrosion. Easy to install and time

saving construction technique. Cost effective solution.



—
Interlocking
option

Rebars

Concrete

External protective
coating

Fig 2.2.1.a Sections of Insulated Concrete Forms

Fig 2.2.1.b Sections of Insulated Concrete Forms



2.3 STRUCTURAL SIP SYSTEM

In this SIP system two steel grid mesh as sacrificial form work with “C” channel section inter
connectors used to connect two layers of grid mesh. Fresh concrete will be used inside the
cavity similar to the other ICF systems. Instead of EPS any other insulating materials can be
affixed with the external grid mesh to improve the thermal and acoustic comfort. In this method
the steel channels are acting as reinforcements instead of conventional rebar and if requires
additional reinforcements can also be used. Connection methods and procedures are varying
with respect to the elemental sections The external grid mesh is provided with very fine gaps
which will not allow the concrete t flow out and also offers better confining pressure.lS
456:2000;1S 1893:2016 and IS 13920:2016 are used in designing the structure to resist the
gravity and seismic loading. These walls are generally considered as shear walls and

designed. This panel act as light reinforced RCC walls.

-—

o

A il
e e
' Il“

Fig 2.3 STRUCTURAL SIP SYSTEM



2.4 FRP BASED SIP FORMWORK SYSTEM

Fibre Reinforced Polymer(FRP)composites are very effective in retrofitting and strengthening
work. FRP based materials such as rebar's, flats, pultruded sections are also available with
enhanced strength and durable property. This FRP is used as SIP form work materials as also
acts as reinforcement in slabs.FRP panels light weight concrete/foam-based concrete used as

core material over a thin layer of normal concrete will be used.

L
- -

Fig. 4.13: FRP section with shear connector [17]

Fig 2.4 FRP BASED SIP FORMWORK SYSTEM



2.5 PVC STAY-IN-PLACE FORMWORK SYSTEM
Permanent structural walling system consisting of rigid poly-vinyl chloride (PVC)based polymer
Components that serve as a permanent durable finished form-work for concrete walls. The
poly-vinyl chloride (PVC) based form work system consists of hollow members with different
interlocking internal patterns to make the connection more sustainable. Light weight, Stay-In-
Place formwork—snap lock easy assembly 110mm,155mm,200mm,250m thick walls.Plug and
play for affordable housing project. Single trade, significant savings on labour. Suitable for all

seismic zones, high rises>30 floor.

T

Fig 2.5 PVC STAY-IN-PLACE FORMWORK SYSTEM



TRADES REDUCED/REMOVED
Mo brickwork

No external plastering

No gypsum (internal plastering)
No de-shuttering

Guided rebar placement
Waterproofing requirements
reduced

Service conduiting along with
formworks prior to casting
Reduced need for labour in

general and skilled labour

2.5.1 BENEFITS OF SELECTING PVC STAY IN FORMWORK SYSTEM

Mo curing of concrete required due to encapsulation

2.5.1 BENEFITS OF SELECTING PVC STAY IN FORMWORK SYSTEM

OTHER CONSTRUCTION BENEFITS

Mo honeycombs, voids, steel corrosion

No constraint on minimum required repetition of designs

Reduced labour overheads such as compliances, labour camp, etc.

Multiple units can be built simultaneously (unlike repetitive

formwaork)

Flexibility of design is possible as formwork is not built for any

particular design

Reduced construction time- up to 70% less time compared to

conventional construction

Mo upfront locking of capital like repetitive formworks

1. Lower interest burden due to faster capital flows

2. >20% improvement in IRR compared to other construction technologies
3. Higher efficiency of capital

4. Aided by simultaneous construction of buildings

1. Wall forms easy to install, only sliding panels

2. Reduced requirement for labour camp and other utilities

3. No wall formwork removal required, no tying of rebar required
4, Easily trainable implementation skills

PROJECT
COST

1. Reduced labour costs due to removal/reduction in some trades
LOWER 2. Heavy cranage not required

3. Less project finance cost due to faster project exit

4. Deslign repetitiveness is not required

FASTER
PROJECT EXIT

1. Multiple buildings can constructed simuitaneously as formwork is sacrificial
2. Floor to floor cycle time is less as some trades are reduced/removed

3. Less labour requirements results in more efficient project execution

L A A A 4

Fig 2.5.1.a BENEFITS OF SELECTING PVC STAY IN FORMWORK SYSTEM



2.5.2 COMPONENTS OF THE SYSTEM

Components of the System

110MM PROFILE

155MM PROFILE

200MM PROFILE

255MM PROFILE

110MM PROFILE
155MM PROFILE
200MM PROFILE

255MM PROFILE

110MM PROFILE
V 155MM PROFILE
200MM wide. can carry two

or three reinfor

ars

110MM PROFILE

155MM PROFILE

200MM PROFILE

255MM PROFILE

Fig 2.5.2.a COMPONENTS OF THE SYSTEM

PRODUCT SPECIFICATIONS

PROFILES 110MM, 150MM, 200MM AND 250MM
PVCTHICKNESS 26 MM
LIFE EXPECTANCY  MINIMUM 50 YEARS
HEIGHT ALL PANELS CAN BE ORDERED TO
CUSTOM HEIGHTS MINIMUM 1.0M -
MAXIMUM 8.0M
STOCK HEIGHTS: 2.8M, 3M, 3.3M, 3.6M,
3.8M, 4.0M, 4.6M, 5M, 6M.
PANEL WIDTH 300 MM
PVC DENSITY 1,300 xG/ M’
FINISH _GLOSS WHITE, WATER RESISTANT
uv STATOUTY NOT AFFECTED BY EXPOSURE TO

SUNUGHT EITHER IN STORAGE OR AS

FINISHED PRODUCT

CONCRETE PRODUCT  FIRE RATING
voLumME WEIGHT (MINUTES
(n* %) (KG/ M) MINIMUM)
110MM PROFILE 0.101 147 %0
155MM PROFILE 0146 158 180
200MM PROFILE 0188 168 z 280
250MM PROFILE 0.2408 1738 2 240

Fig 2.5.2.b COMPONENTS OF THE SYSTEM
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2.5.3 LIMITATIONS OF PVC STAY IN FORMWORK SYSTEM
Stay in Place PVC Forms Walls shall need pre planned & installed MEP/Services for concealed
network. Door and Window position shall not be changed after pouring of concrete. Erection of

panels shall be under supervision of trained staff.

2.5.4 PANEL COMPONENTS

Main Panel - 250 mm

A O
Y0.00

|\I
‘.,’l-.

P o

Connector -33mm Panel - 91mm

Fig 2.5.4.1 PANEL COMPONENT
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Corner Panel 3-WAY (T-CONNECTOR

()

&
Jo\J

Basic Frame

Starter Jointer Panel

Fig 2.5.4.2 PANEL COMPONENT
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These form works are reinforced with internal webs, ribs which acts as stiffener against the
bending and provides rigidity to the form works. PVC formworks are made in different segments
with respect to the structural elements can be integrated through the shear connectors. Inside the
panels hollow spaces are available in vertical and horizontal directions for the placement of
reinforcement. Additional reinforcements in both the directions to be provided at corner of the
walls and in interconnections for integrity.The provided PVC panels restricts the evaporation of

moisture present in concrete, makes the structure durable and resistant to corrosion and seismic.

Reinforcement
position

Fig 2.5.4.3 PVC panels

13



2.5.5 TYPICAL REINFORCEMENT DETAILS AT CORNER

Vertical
%inforcement
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_+1F
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400

Horizontal
reinforcement

Vertical
400 \reinforcement
i I
A) -
’I L L \ L J
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— 200 —t

Fig 2.5.5 TYPICAL REINFORCEMENT DETAILS AT CORNER

2.5.6 TYPICAL REINFORCEMENT DETAILS AT INTERCONNECTIONS

y—

\Vertical reinforcement

T i | A\
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Fig 2.5.6 TYPICAL REINFORCEMENT DETAILS AT INTERCONNECTIONS
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2.5.7 CONSTRUCTION PROCESS

A. SURVEY AND SETTING OUT
Consider the wall layout. Establish the best starting point. Sequence to proceed with installation

of panels. Ensure most working space possible.

Fig 2.5.7.A SURVEY AND SETTING OUT

B. BOTTOM TRACK FIXING
Ensure that concrete footing/slab is clear, flat and free of debris. Bottom tracks are first laid atop
the starter bars and fixed into the plinth to create proper channels for fixing the wall panels.

15



Fig 2.5.7.B BOTTOM TRACK FIXING

16



C. WALL PANEL INSTALLATION

Start with a corner panel and plumb this from adjacent faces. Beginning with the corner panel,
the assembled wall panels are slid into each other side by side atop the bottom tracks and starter
bars. Should any of the starter bars foul on the ribs within the panel, the bars can normally be
pushed/pulled clear of the rib and the panel successfully lowered as normal. Occasionally it may
be necessary to lift the panel completely clear and bend the starter bar that is fouling to re-align
them sufficiently for the panel to be easily lowered into position. Brace the first panel using one
screw per brace. The base of the brace is then fixed to the slab using an anchor style bolt. The

first panel is then plumbed with a spirit level or similar before the brace is fixed.

Fig 2.5.7.C.1 WALL PANEL INSTALLATION

Vertical rebars are first slid from a top, tied to starter bar at the bottom by lifting panels. They are
long enough to act as starter bar for next floor Horizontal rebars are then slid through the holes
in the ribs. They are U-bent at the corner as seen here and the vertical rebar slid through the

horizontal U bents ensure they stay in position. Vertical and horizontal bars are tied at the top,
17



ensuring they do no move during concrete pour
ELECTRIC AND PLUMBING DUCTS.

The electric and plumbing ducts etc. Shall be placed inside the ducts. For connectors, small

openings shall be made in the expanded metal
DOORS, WINDOWS AND CONCRETING

Capping panels are fixed on edges of doors windows before fixing wooden frames to gain strength
for concrete pour. The frames are removed once concrete is set. No gaps to be left in between
panels. Water proofing/hydrophilic sealant installed to cover all gaps and prevent concrete leak.
All corners, doors, windows, stop ends are adequately braced Metal strip on external wall corners
and aluminium angles on top third of walls Screws on window panels and bottom connectors Self-
Compacting Concrete shall be poured by boom pump with a 50mm dia. end hose. Pour shall not
be done more than 1 mt.at any point to ensure panels can withstand concrete pressure.

L AR RS

. Fig 2.5.7.C.2 DOORS, WINDOWS AND CONCRETING

E. CONCRETE

When pouring, do not aim the pump directly at corners or wall ends. Always point the pump
nozzle towards a rib/diaphragm. Pump nozzle should remain at least 500mm away from
wall/column ends.When moving around the walls filling them, remember that the shorter or
thinner a section of wall is, the faster it will fill. Do not leave finished concrete surface uneven at
the top of forms.Following compaction at the top of the walls, screed the concrete to achieve a

smooth and even surface.

When slab and walls are poured at the same time, finish the concreting for the walls first. This
should provide enough time for wall concrete to settle before the slab concreting takes place
over the particular wall. While pouring, be sure to visually inspect walls regularly to ensure
vertical alignment and plumb of the panels is maintained. Stop the pour or proceed at reduced
speed if any areas start to move. Keep props, timbers or plywood readily available to provide

18



temporary bracing if required.

F. VIBRATING

Proper compacting of concrete is essential to prevent voids in the finished walls. Pay particular
attention to the sides of all openings, bulkheads and any areas that have a high concentration
of steel. Use a 25mm pocket vibrator. Vibrating helps ensure the concrete mix slurry fills all
voids, particularly at joints. When vibrating, take care not to damage ribs or the external face of
the panels. Place the vibrator in the upper 300mm of the wall panel. System is made from PVC
and is non-porous. This means it does not absorb water like masonry, fibore cement or plywood.

This increases the flow ability of concrete and reduces honeycombing.

G. POST POUR INSPECTION.

Any household detergent can be used for general cleaning purposes. Any concrete slurry that
has spilt onto the panels can be easily removed if it is washed with high pressure water within
30 minutes before the slurry hardens. If concrete slurry has hardened, removing it may damage

the wall surface. Apply high water pressure to remove the solution and slurry within 10 minutes.

19



2.6 RESEARCH PAPERS

.  RESEARCH PAPERS-1
FIRE RESISTANCE PERFORMANCE OF CONCRETE-PVC PANELS WITH POLYVINYL
CHLORIDE(PVC)STAY IN PLACE(SIP)FORMWORK.

Michel Murillo A.a,b,*,Bernardo F.Tutikianc,Vinicius Ortolanc,Marcos

L.S.Oliveirad,Carlos H.Sampaioe,Leandro GOmez Pa,Luis F.Silva Oa
The paper talks about the following factors:

The aim of this paper was to study the fire resistance performances of structural and non-

structural concrete panels with polyvinyl chloride (PVC)SIP formwork.
METHODOLOGY:

Three 124.01 inx110.24 inx3.15 in panels of PVC SIP formwork were tested and compared to
one another.All panels were aged for 28days, then exposed to the standard fire curve based on
the 1SO 834:2014 standard, and the temperatures in each panel surface recorded.The results
indicate that concrete strength significantly influenced the structural stability and the fire
resistance time of the panels(under load),even in this type of panels when exposed to high

temperatures.

PYC Profiles

Concrete fill

200mm

AU

80mm |- 65mm-—+{-—65mm-

1 [ Jﬁ\/

Fig 2.6.1 FIRE RESISTANCE PERFORMANCE OF CONCRETE-PVC PANELS WITH
POLYVINYL CHLORIDE(PVC)STAY IN PLACE(SIP)FORMWORK.

20



TEST RESULTS

The PVC1 panel test lasted 26 min, reaching a maximum lateral displacement of 32 mm and
developing an explosive crevice in the concrete what led to the loss of integrity of the system,
so that no integrity test could be performed.The PVC2 panel achieved a total fire resistance time
of 64 min, reaching a maximum lateral displacement of55 mm, losing stability during the test.
Despite this, six integrity tests were carried out confirming positive results. The PVC3 panel
achieved a total fire resistance time of 60 min and reaching a maximum lateral displacement of
31.8 mm. The sample maintained his integrity characteristics for the first 30 min of the test, but
later smoke appeared on the external surface of the wall due to the development of fissures,

sufficient to allow the passage of gases.

Sample Before exposure to fire After exposure to fire

PVC1

PVC2

PVC3

Fig 2.6.1a TEST RESULTS
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Fig 2.6.1b Details of the final aspect of the concrete’s surfaces.
INFERENCE

Based on the results of this experimental investigation, it can be inferred that the Thermal
insulation performance of the PVC coated concrete panels was slightly better than that of the
reinforced concrete panels with a traditional removable formwork. Concrete strength significantly
affects the structural stability of the panels (under load),even in this type of panels when
subjected to high temperatures.This combination of qualities results in the inclusion of PVC
within the group of organic materials of better technical classification, being a resistant material,
antibacterial, mould able, hygienic and recyclable, ideal for fire prevention, but mainly to turn

houses into healthy and sustainable housing.

. RESEARCH PAPERS-2
EXPERIMENTAL INVESTIGATION ON PVC ENCASED COLUMNS

H.Erammal,Madhukar.N.J2
The paper talks about the following factors:

To study the PVC Tubes subjected to axial loading by considering Length.To study the influence
of concrete strength by using two different sizes of coarse aggregate 6.3mm and 10 mm using
design mix method as per 1S:10262-1982.To study the strength and confinement of concrete
filled PVC pipes.

METHODOLOGY

Poly vinyl chloride(PVC)tubes filled with concrete are axially loaded until failure of the specimen

to investigate their load carrying capacity.

Total eighteen specimens of PVC tubes of diameter 150 mm with effective lengths of 500

mm,600 mm and 700mm were cast.M20 grade of concrete of two different mixes having two
22



different sizes of aggregate 6.3mm and 10mm was filled inside the tubes for casting of PVC
concrete filled tube(CFT)column specimens. The column specimens were tested for axial
loading in the UTM machine of capacity 100 tons. Their load-displacement curves and stress-
strain curves were recorded. Theoretical and experimental results were compared and tabulated
and it was found to be 1.36%&35.55%for 6.3 mm size and 11.28%&27.46%for 10 mm size of
aggregates as conservative side as increased with compressive strength of PVC Concrete Filled

Tube Columns experimentally and catalogue results when compared with theoretical results.

INFERENCE

Confinement of concrete columns with PVC tubes improves their compressive strength.The
improvement in strength is dependent on the concrete strength and geometrical properties of

the tubes.As the Length increases, the ultimate axial strength of the column increases.

The experimental result is about 35.55%and 27.46%greater than theoretical result for the
concrete columns which is prepared by using 6.3mm and 10 mm coarse aggregates.The failure
pattern can be seen by local buckling.i.e.,Decrease in length and increase in diameter. About
5mm decrease in length and 3mm increase in diameter.The PVC CFTC was not completely
failed till 10 mm of compression in displacement. From it was concluded that PVC CFTC absorbs

considerable energy also

Table (d). Companson between the Swength Parameters of

6.3mm and 10mm Aggregate on CFTC PVC Tubes
SL.N SPECIME | AVERAG AVERAGE
o N E MANIMTUM
AMANXIMU DISPLACEME
AL LOAD | NT QD
(EN)
1 6 3CFTIC50 | 592.73 11.24
0
2 63CFTIC60 | 65231 937
0
3 63CFIC70 | 677.98 79
0
- 10CFTC50 | 517.19 11.51
0
5 10CFTC60 | 577.33 1036
)
6 10CFTC70 | 6173 10.07
)

In the Fig(a) the load v/s displacement is plotted for M
grade of concrete with 6 3mum and 10mm size of comrse
aggregates for length vaned ffom 500 to 700mm and the
following points are observed

soo

700 |

600 |

Loadn kN
& il
0
]

1s

Displacement in s

Plate (3): Expenmental Setup

Fig 2.6.2a EXPERIMENTAL INVESTIGATION ON PVC ENCASED COLUMNS
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. RESEARCH PAPERS-3
EFFECT OF STAY-IN-PLACE PVC FORMWORK PANEL GEOMETRY ON FLEXURAL
BEHAVIOUR OF REINFORCED CONCRETE WALLS

Benjamin Scott a,1,NoranWahabb,2,x,Adil Al-Mayah b,Khaled A.Soudki b,3
The paper talks about the following factors

The research herein outlines tests on reinforced concrete walls with a compressive strength of
25 MPa,utilizing two types of PVC panels:flat or hollow,in order to further understand the

polymer's contribution to flexural resistance.

METHODOLOGY

Variables studied included concrete core thickness (152mm,178mm,and 203mm),reinforcing
ratio(3—10Mbars or 3—15Mbars),and panel type(hollow or flat). The walls were tested in four point
bending. Walls failed due to steel yielding followed by concrete crushing, PVC buckling,and/or

PVC rupture depending on the reinforcement ratio and panel type.

The hollow panel encased specimens also experienced slip of the panels on the tensile face.The
PVC encasement enhanced the yield load,ultimate load,ductility, and toughness of the concrete
walls. Concrete cores were taken from the tested PVC encased specimens and compressive

strength was found to be the same as the control walls.

610 mm

(a) Control

76 mm connector spacing c/c
A T

(b) Flat Panel

152 mm connector spacing c/c
(]

152 mm

(c) Hollow Panel

Fig 2.6.3a EFFECT OF STAY-IN-PLACE PVC FORMWORK PANEL GEOMETRY ON
FLEXURAL BEHAVIOUR OF REINFORCED CONCRETE WALLS
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INFERENCE

All PVC encased specimens failed by steel yielding on the tension side and concrete crushing
and PVC buckling on the compression side.PVC encasement improved the load capacity of the
reinforced concrete walls. For flat panel encased walls, the average improvement at yield and
ultimate loads was 21%and 27%respectively. Hollow panel encased walls recorded average

yield and ultimate load improvements of 8%and 27%respectively.

A comparison was made between walls with the SIP PVC system and walls that were
conventionally constructed and 25mm(1")thicker. The yield and peak loads were very similar in
this comparison, suggesting the potential for using the SIP system as a means to reduce the
wall thickness and achieve the same structural performance.There was no statistically significant
difference observed in the concrete strength of PVC encased walls and traditionally formed

concrete.

Fig 2.6.3b EFFECT OF STAY-IN-PLACE PVC FORMWORK PANEL GEOMETRY ON
FLEXURAL BEHAVIOUR OF REINFORCED CONCRETE WALLS
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IV. RESEARCH PAPERS-4
THE GFRP PROFILES AS STAY-IN-PLACE FORMWORK-

Kinga Brézda1,*,Jacek Selejdak1,and Peter Kotes2
The paper talks about the following factors:

This paper describes research on the GFRP(Glass Fibre Reinforced Polymers)materials are
characterized by good mechanical properties and very high corrosion resistance. Currently the
GFRP profiles in the form of modular structural elements are used as so-called decking systems.
However,the last researches concern the possibility of using the modular FRP profiles as a stay-

in-place(SIP)formwork.

In this article the conception of the shape and cross-sectional dimensions selection of the FRP
profile was attempted. The conception applies to the prototype of the GFRP profile, which is
able to use as a self-supporting formwork in composite slab in building structures on floors or as
the deck in composite bridge structures. On the basis of theoretical and practical studies

available in the literature, the theoretical evaluation of the composite element were done.

METHODOLOGY:

The conception of the SIP FRP formwork system:The primary objective of the analysis is to
determine the shape of structural profile which will be the main part of the stay-in-place formwork
system.During analysis the load carrying capacity and the related maximum load force were

taken into consideration.

The FRP SIP formwork shown in the Fig.1 is an example of a SIP formwork system which is
based on hollow box sections.This system consists of the modular structural GFRP
profiles,which can be connected with each other by special grooves and thus act as a self-
supporting formwork for RC(reinforced concrete)slab.In this solution the load-carrying capacity

highly depends on quality of the bonding between GFRP formwork and concrete.
The creation of the new trapezoidal-shaped section of FRP formwork:

This shape modifications can increase the bonding between FRP formwork and concrete and
consequently provides more effective composite action.In addition,the appropriate surface
treatment(e.g.sand-blast of FRP surface)can be carried out to increase the bonding between

FRP and concrete.Using analytical calculations the theoretical analysis of the composite
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element was done.

Fig. 1. The cross-section of the modular GFRP SIP formwork [9].

Fig 2.6.4a THE GFRP PROFILES AS STAY-IN-PLACE FORMWORK

Fig. 2. The schema of the modified modular GFRP SIP formwork.

Fig 2.6.4b THE GFRP PROFILES AS STAY-IN-PLACE FORMWORK

INFERENCES:

The paper presented a the authors have proposed the lightweight and easy to install GFRP SIP
formwork for slabs. The formwork system is based on hollow trapezoidal-shaped section. The
analytical calculations of the composite element(GFRP formwork+RC slab)were done. The load-
carrying capacity depending on the height of concrete slab and the associated maximum load
force were investigated. The results were compared with the prototype box-shaped section.

The use of FRPs in SIP formwork systems reduces the self-weight of the formed structure and
increase economic efficiency. Moreover, the modular GFRP profile provides an additional
corrosive protection of steel reinforcement. Due to the anti-corrosive properties, the use of this
GFRP SIP formwork system is mainly intended for structures exposed to an aggressive

environment, providing a long failure-free service life with little maintenance.
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V. RESEARCH PAPERS-5

THE SEISMIC PERFORMANCE OF HIGH STRENGTH CONCRETE COLUMNS CAST IN
STAY IN PLACE FRP FORMWORK

Togay OZBAKKALOGLU1 and Murat SAATCIOGLUZ2
The paper talks about the following factors

This paper describes research the use of high-strength concrete (HSC)in seismically actively
regions poses a major concern because of the brittle nature of material. The confinement
requirements for HSC columns may be prohibitively stringent since they require proportionately

higher confinement than columns of normal-strength concrete.

An alternative to conventional confinement reinforcement is the use of fibre reinforced
polymer(FRP)casings, in the form of a stay-in-place formwork, which can fulfill multiple functions
of Formwork, Confinement Reinforcement Protective Shell Against Corrosion, Weathering And
Chemical Attacks. This paper investigates the use of stay-in-place FRP formwork as concrete
confinement reinforcement for HSC columns with square and circular cross-sections.
METHODOLOGY:

Most of the existing research focuses on repair, rehabilitation and retrofit of existing normal-
strength concrete columns, overlooking potentials for application to new construction, especially
to new HSC columns. On the other hand,multiple functions and effectiveness of FRP stay-in-
place formwork offer advantages for use as confinement reinforcement,especially for a brittle
material like HSC.

S,

ie'y ’

(a) Column RC-1

(c) Column RS - 2
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Fig 2.6.5a THE SEISMIC PERFORMANCE OF HIGH STRENGTH CONCRETE COLUMNS
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INFERENCE

The paper presented High-strength concrete columns confined with carbon FRP stay-in-place
formwork can develop extremely ductile behavior under simulated seismic loading. Column tests
reported in this paper indicate that inelastic deformability of 90 MPa concrete columns can be
increased up to 12%lateral drift ratio with FRP stay-in-place formwork. The increased
confinement requirements for HSC columns can be met by using FRP stay-in-place
formwork.Unlike the conventional steel reinforcement that only confines the core concrete,FRP

stay-in-place formwork effectively confines the entire column section.

The strain data recorded during column tests reported in this paper illustrates that the design
transverse strain of 0.4%recommended by current FRP design guidelines is conservative for the
columns tested. Transverse strains of 1%and above were recorded in FRP formwork, when

subjected to simulated seismic loading.

Additional confinement provided by a footing appears to strengthen the column critical section
at column-footing interface, which consequently shifts the failure away from the interface.This
shift was observed to be approximately equal to half the column cross-sectional dimension in

the columns tested and the axial load applied.

S.N | JOURNAL INFERECE

1 Fire resistance performance of Thermal insulation performance of the PVC coated concrete panels was slightly better than
concrete-PVC panels with polyvinyl that of the reinforced concrete panels with a traditional removable formwork .Concrete
chloride (PVC) stay in place (SIP) strength significantly affects the structural stability of the panels (under load), even in this type
of panels when subjected to high temperatures.

formwork
2 EXPERIMENTAL INVESTIGATION Confinement of concrete columns with PVC tubes improves their compressive strength.
ON PVC ENCASED COLUMNS H. Length increases, the ultimate axial strength of the column increases. 35.55% and 27.46%
Erammal Madhukar.N.J2 greater than theoretical result for the concrete columns which is prepared by using 6.3mm
) .N.
and 10 mm coarse aggregates .
3 Effect of stay-in-place PVC A comparison was made between walls with the SIP PVC system and walls that were
formwork panel geometry on conventionally constructed and 25mm (1") thicker. The yield and peak loads were very similar

in this comparison, suggesting the potential for using the SIP system as a means to reduce the
wall thickness and achieve the same structural performance. There was no statistically
significant difference observed in the concretes Strength of PVC encased walls and traditionally
formed concrete

flexural behaviour of reinforced
concrete walls

4 The GFRP profiles as stay-in- | The use of FRPs in SIP formwork systems reduces the self-weight of the formed
place formwork structure and increase economic efficiency. Moreover, the modular GFRP profile
provides an additional corrosive protection of steel reinforcement

5 The Seismic performance of The strain data recorded during column tests reported in this paper illustrates that the
high strength concrete design transverse strain of 0.4% recommended by current FRP design guidelines is
columns Cast in stay in place conservative for the columns tested. Transverse strains of 1% and above were

FRP formwork recorded in FRP formwork, when subjected to simulated seismic loading

Fig 2.6.5c Journal & Reference
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CASE STUDY

:'_' . < | 3 %
Day 15: Housewarming

Click here to learn about the
Construction Method

DAY 4: Concreting

DAY 3: Services & Rebar

DAY 1 & 2: Channels & Wall panels

FOUNDATION

Implemented at Vetapalem village
(Guntur district, AP})- June 2019 22

.Fig 2.6.7 CASE STUDY -1
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CHAPTER 3
LIVE CASE STUDY

LIGHT HOUSE PROJECT - LUCKNOW
3.1.1 INTRODUCTION

TECHNOLOGY-STAY IN PLACE FORMWORK PVC

Technology provider-NOVEL Assemblers pvt.ltd

Contracting Agency—JAM Sustainable Housing

The area of the flats is 1040 in which the flats will be constructed.

The carpet area of the flats under Light House Project is 34.50 Sg.meters.

State government and central government provide the subsidy of Rs.7.84 Lakh at the total cost

OLut:lmuw,
Uttar Pradesh

. Fig 3.1.1 LIVE CASE STUDY
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Fig 3.1.1.1 LIVE CASE STUDY SPECIFICATIONS

04-07-2019
Total plot area (sq mt) | 20000
" 1. Pemisible FAR. (2.5) 50000.00 sq.mt.
2 Proposed Green Area (15.00%) 3000.00 sq.mt.
Awas Yojna |
S.NO. DESCRIPTION OF ITEM 1 BHK TOTAL
2 No. ofFlats 1040 1040
3 CampetArea 3450
4 Builtup Area 3838
5 SuperArea 4650
6 Nooffiats at Typical floor 80
Total Amea an hpica foor 372000 3720.00
7
Total Arsa on $tit fioor (for parking) 372000 3720.00
8 Achiwed Ground Cowrage (22.35%) 4470.00
9 Total Builtup area of dl foos 48360.00 48360.00
10 Bultuparea of commerdal (ground foar) 500.00
11 Bultuparea of communityspace (gound & 1st foor) 500.00
12 Grand Total of Bulit up area (sgmt) 43360.00
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Broad Specifications

Foundation RCC raft foundation
Structural Frame Pre-engineered steel structural frame
Walling Stay In Place PVC Formwork System

Floor Slabs/Roofing Cast in-situ deck slab

Joinery & Finishing Door Frame/ Shutter:
. Pressed steel door frame with flush shutters
. PVC door frame with PVC Shutters in toilets.
Window Frame/ Shutter:
. uPVC frame with glazed panel and wire mesh shutters.
Flooring:
. Vitrified tile flooring in Rooms & Kitchen
[ Anti-skid ceramic tiles in bath & WC
. Kota stone Flooring in Common area.
. Kota stone on Staircase steps.

Infrastructure Internal Water Supply, Laying of Sewerage Pipe Line, RCC storm water
drain, Provisions for Fire Fighting, Internal Electrification, Internal Road
& Pathway (CC Road and Bituminous Road), Providing Lifts in building
blocks, Landscaping of site, Street light with LED lights, Solar Street Light
System, Sewerage Treatment Plant, External Electrification, Water Supply
System including underground water reservoir, Compound wall with
Boundary Gates, Horticulture facilities, Rain Water Harvesting, Solid Waste
Management.

Fig 3.1.1.1 LIVE CASE STUDY SPECIFICATIONS

3.1.2 Site Analysis

Location: The site is located in Shanthi Nagar,Lucknow.

Climate: Warm humid subtropical climate

Airport: Chaudhary Charan Singh International Airport-15.1 km

Bus Stop: Shanthi Nager Bus Stop—1km

Railway-Lucknow—Kanpur Suburban Railway and Barabanki-Lucknow Suburban Railway

S T oA

Landuse: Residential

Fatehpur

sandila

Barabanki

Nawab Ganj
Unnao

ganj Bachhrawan
10km Waimeds

Fig 3.1.2 SITE ANALYSIS
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QPROPOSED SITE

Fig 3.1.2.1 SITE ANALYSIS

3.1.3 Soil Test Report

O BEARING CAPACITY AND RECOMMENDATIONS

At the present site, water table was encountered at a depth of 14.0m in all the

investigated bore holés

Based on  soil test results and N-values, the net safe bearing capacity
allowable bearing pressure for a raft foundation placed at a depth of 1.5m , 3.0m and
4.5m below existing ground level comes out to be 11.0 ¢/m? . 13.0 tm” and 15.0 /m”

respectively with respect to settlement. The allowable settlement was considered as

S50mm.

ering Division
Lab & Consultants
e, MUNNLLT. Allahabad

‘‘‘‘‘
ineering Divisio

neering Division North Inc
rs' Lab & Consultants Shed No, 6
al Estate, MLN.NLT. Allahabad
¥ LOG CHART

.......
North Indi

Shed No. 62, Inds

Fig 3.1.3. SOIL TEST REPORT

3.1.4 Site Plan
The LHPs are model housing projects with houses built with shortlisted alternate technology

suitable to the geo-climatic and hazard conditions of the region. This will demonstrate and deliver
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ready to live houses with speed, economy and with better quality of construction in a sustainable

manner.
TECHNOLOGY SELECTED: -PVC Stay In Place Formwork System

No.of Towers:4 No.of Houses:1040 No.of Floors:14

ORGANISED GREEN SPACE(0G1,062,0G3,0G4)

PROPOSED GREEN AREA
= | IM X 2.5M TWO WHEELER PARKING (1040)

1| 2.5M X 5.5M FOUR WHEELER PARKING (20)

——|13M SETBACK LINE |

3.1.5 Block Proximity

BLOCK -D

No. of Houses : 208
No. of Floors : Stilt+13

- - T
i
=

s .

Staircase core - 1 Staircase core - 2

Block Plan

Fig 3.1.5. Block Proximity
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3.1.6 Floor Plans

Stilt Floor Layout

mmm daPus
i

DS

7\*77,

& ——

S

————

Typical Floor Layout-1 to 13th floor

Fig 3.1.6. Floor Plan
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SCHEDULE 0OF DOOR & WINDOW

S.NO.[TYPE| SIZE WIDTH | HEIGHT SILL LINTEL | NOS] REMARK
01 | D1 |1005X2400| 1005 +2400 - +2400 1 |WOODEN DOOR
02 | SD |1005X2100| 1005 +2100 — +2100 1 MS. DOOR
03 | D2 |910X2100 | 910 +2100 - +2100 1 |WOODEN DOOR
05 | D3 |[720X2100| 720 +2100 -—- +2100 1 PVC DOOR
06 | D4 |780X2400 | 780 +2400 - +2400 1 | GLASS DOOR
07 | W1 |880X1200| 880 +1200 +900 +2100 1 WINDOW
08 | W2 |880X1500| 880 +1500 +900 +2400 1 WINDOW
09 V1 | 580X600 580 +600 +1500 +2100 1 VENTILATOR
10 | FD [1200X2100( 1200 +2100 - +2100 FIRE DOOR

3.1.6 Schedule of Joinery
B .

Fig 3.1.6.a Typical Floor Plan
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Typical Floor Part Plan-Right Wing
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Terrace Floor Layout

D @2 @® B ®Q @@ @

Fig 3.1.6.b Terrace & mumty Floor Plan

3.1.7 Elevations

Stilt floor of height — 2600mm(8.5ft)
Typical floor of height — 3000mm(9.8ft)
Total Height of the building-44550mm(146f

Sill height — 900mm (2.9ft)

Lintel height — 2100mm(6.8ft)
MS Rail of height — 900mm(2.9ft)
Parapet height — 900mm(2.9ft)
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Elevation-A
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Fig 3.1.7.1 Elevations
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Elevation-B&D
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3.1.8 Views

Fig 3.1.8 Views
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3.1.9 Sections
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Staircase section

Clear Height achieved is 2800mm in the typical floors.
Clear Height achieved is 2400mm in the Stilt floor.
Staircase riser — 150mm

Staircase tread — 300mm
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3.1.10Unit Plan

Unit Plan

Description ~ Unit Length Width Area

LivingRoom Sqmt 391 307 1198
Kitchen Sqmt 217 180 391
BedRoom  Sqmt 362 306 11.04
Passage Sqmt 168 120 202
Balcony sqmt 139 121 17

Tollet St 109 055 060
Passage

Bathroom  Sqmt 159 128 203

okt Sqmt 110 109 120 LIVING ROOM BEDROOM
Total Carpet ~ Sqnit 54 3060 X 3910 3055X 3590
Area

I

Fig 3.1.10. Unit plan

3.1.11Mockup unit

Fig 3.1.11. Mockup Unit

45



3.1.12Site Photos

e |

2 e
progress

Stilt floor Concreting

N

1STFLOOR & 2nd Floor PANEL WORK ON PROGRESS

Fig 3.1.12. Site Photos
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COMMUNITY CENTER PLINTH BEA, CASTING
DONE AND SOIL FILLING IN PROGRESS

4

BOUNDARY WALL BRICK WOKR IN
PROGRESS

Fig 3.1.12. Site Photos
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3.1.13Structural

Foundation Plan

@ ?) D O @ ® ® ® ¢ i
1800 | 1830 L3571 1653 11428114281 1653 L1 387) 1! 4 {1 L

B e o s oo @ B oo s

2675 @zm@ a8 @m@ e sz@ 2675

FOUNDATION PLAN |-
(SCALE 1:100)

SECTION/ 3

TYPICAL SHRINKAGE STRIP DETAIL IN RAFT

Fig 3.1.13.1 Structural

Raft Bottom Extra Reinforcement

DO OO GO @
924 11337 1653 {1428 1428 1651 |1337) 1841 |

RAFT BOTTOM EXTRA REINFORCEMENT PLAN Lm‘r LINE
(SCALE 1:100)

Eaey] | PEDESTAL

Eiiiniond | TOP OF RAFT

P

Fig 3.1.13.2 Raft Bottom Extra Reinforcement



Raft Top Extra Reinforcement

Hi8-B-8--+a 00

|

LEGEND: -
PEDESTAL
TOP OF RAFT
SHRINKAGE
7 4
7 | swe

Fig 3.1.13.3 Raft Top Extra Reinforcement

Raft Top Extra Reinforcement

6?!&!9?”%65;?5 E?M?Yb J(?}J
I I I |

(SCALE 1:100)

LEGEND:—
PEDESTAL
TOP OF RAFT
SHRINKAGE
7 4
’ i | STRIP

RAFT_TOP

10P & BOTION EXTRA REINF. SCHEQULE

TRA REINFORCEMENT P

(SCALE 1:100)

TOP & BOTTOM EXTRA REINF. SCHEDULE

a@ 1250200c/c |EXTRA R/F IN 3ed LAYER

Witgm «



Pedestal Layout

- ﬁﬁﬁmﬁ» *ﬁi’?ii'iﬂi‘%ii**f ‘, *ﬁﬁ AiIA
A A R S U e ﬁ

P TA YOUT P

q‘)mz@ 3718 (‘:)1724@ 318 ?302(?

SIZE (B50300) —a {1000x750) Pl (S00=700) (550x350) (450x300)
g MAIN REINF 52120(6) r" i :;-K:cu)a rv w ;n;'r;s(a)q ﬁ" ;2{::&1)! 10=T12
2 - g - : ) ) TIES SCHEDULE

ES SET 4/SETS 4/SETS 3/SETS 3/SETS
$ (whxs2y) (AN (wb2et3y) (wes2y) (w2x) @ (we2x) @ TIE GROUP TIE GROUP

@ @
g [aan an A 2ONE_a |QUTER | TB@75c/c T8@75¢/c
E 3 INNER | T8@7Sc/c | T8®75¢/c
g pe= O o o © @ JonE_g |OUTER | T88200c/c | T88150¢/c
FERETe P P2 p3 pa Ps INNER |T8@200c/c |T8@150c/c

Fig 3.1.13.4. Pedestal layout

Anchor Bolt&Base Plate Layout

ol ot o o O, ok B o o o
1 1 . q

= Hﬂymw’* surqmj' + r—eed
f**!“**{'ﬁ“f—‘—*”*"**rﬂ*?* T
L | | ERERNEN
e -l L e
gt *‘*i*ﬂi' | tfi‘wii’ - iﬁ?"?*‘**’”*
| | N

SRRRPARTREAY NRE A Y

e g e

| (g | |
ANCHOR T & BA PT YOU

SEN
e 2'5\%\5\5?
i
i h\s
‘ 3@

| 1
141 J J | e TYPICAL BOLT DETAL
E (SONE 1:29)
B it i ANCHOR BOLT SCHEDULE
SUEL COUAN % " . T
TYP. COLUMN BASE PLATE DETAIL EoLae T b
FOR_FIXED BASE o oo i
PGy 5 FCECECED

Fig 3.1.13.5 Anchor Bolt &Base Plate Layout
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Steel Column Layout
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STEEL COLUMN LAYOUT
STEEL_COLUMN SCHEDULE
COLUMN [STILT_TO 2nd FLOOR| 2nd TO 4th FLOOR | 4th TO 6th FLOOR |6th TO Bth FLOOR | Bth T0 10th FLOOR | 10th TO TERRACE
MKG. [WEB FLANGE | WEB FLANGE | WEB FLANGE | WeB FLANGE | V&8 FLANGE | WeB FLANGE
C1__ | 350x10 | 200x20 | 350x10 | 200x20 | 350x10 | 175x16 | 350x10 | 175«16 | 350x8 | 175x16 | 3508 | 175x16
C2_ | 350x10 | 175%16 | 350x10 | 175x16 | 350x10 | 175x16 | 350x10 | 175x16 | 350x8 | 150x12 | 35048 | 150x12
C3 | 350x10 | 200x16 | 350x10 | 200x16 | 350x10 | 175x16 | 350x10 | 175x16 | 350x10 | 175x16 | 35048 | 175x16

ca 350x10 200x20 | 350x10 200x20 | 350x10 175x16 | 350x10 175x16 | 350x10 175x16 | 350x10 175x16
c5 350x10 200x16 | 350x10 175x16 | 350x10 175x16 | 350x10 175x16 | 350x8 175x16 | 350x8 175x16

Cé 350x10 200x16 | 350x10 200x16 | 350x10 175x16 | 350x10 175x16 | 350x8 175x16 | 350x8 175x16
c7 350x10 200x20 | 350x10 200x20 | 350x10 | 200x20 | 350x10 175x16 | 350x10 175x16 | 350x10 175x16
c8 350x10 200x20 | 350x10 200x16 | 350x10 175x16 | 350x10 175x16 | 350x10 175x16 | 350x8 175x16
€9 350x10 200x20 | 350x10 200x20 | 350x10 | 200x20 | 350x10 | 200x20 | 350x10 175x16 | 350x10 175x16
C10 350x8 175x10 | 350x8 175x10 | 350x6 175x10 | 350x6 175x10 | 350x6 175x10 | 350x6 175x10
cn 250x6 150x8 250x6 150x8 250%6 150x8 250x6 150x8 250x6 150x8 250x6 150x8

C12 350x10 200x16 | 350x10 200x16 | 350x10 | 200x16 | 350x10 175x16 | 350x10 175x16 | 350x10 175x16

Fig 3.1.13.6 Steel Column Layout
Staircase Detail

DA & SPACING
a T108100¢/c
b 186200c/c
c 1108200c/c

—e®
&)

Fig 3.1.13.7.Staircase Detail
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Plinth Level Framing plan

DO @

299 9

142681 1653 L1337,
| ® &
Bl & ! 1
E E E E 8 E E E
EM EM
E
- )
3 g & § § 3 g & g
PLINTH_LEVEL FRAMING PLAN
g 'EIBOI/S:’C/C TEPOF CRAE S8
400 MICRON HDPE SHEET
TYP. GRADE SLAB DETAIL
2-T16 m
m [ 2-120
- ] 8 T108100¢,
20
T80175¢/c < © 2-T20
EFFECTVE SPAN L1 EFFECTIVE SPAN L2
END SUPPORT INTERMEDWTE SUPPORT PB2(200x450,
SCALE-1:25
Typical Floor-Framing
090D DB 2D QW I P ¢
L 1839 11337, 1653 1 1589 }1267) 1653 }1 337, 11925 ;1337} 1653 L1428 1428, 1653 11337, 1
0 R ™ i [T N ) o A F ) i R Gl X1
181 181 T3} 181 181
8 3. 3 . — g = -
( = K Toa )
8 - o®5 & 5 . —efge - 8 g - ® . ¢
185 163 183 163 il M 185 183 183 183 h{
— |8 — 8 — g — & — Eﬁ,;—g\é-—-i — & — #-—3
4] 183 s 183 i i 185 il il
o]y P
B - @ =g — 2 - - 8 —@ — @ — @
184 184 189 i
83 ) " 83
g — z — |z — g~ —g—g
184 ::I. B 84, 2‘. 164 g ] - ] 1 E. 1
k1

FLOOR FRAMING PLAN
INDICATE MOMENT CONNECTION

INDICATE DECK SHEET SPANING DIRECTION
INDICATE CENTER LINE OF BEAM

- 300 mm SUNK

Sk wem  frLance
181 |200w4 | 12568
182 | 200n4 | 12548
183 | 20084 | 125610
184 | 300u4 | 12566
185 | 30045 | 125010
186 | RHS 200x100x4

Elq» EM D
md} o

TYP DETAIL OF SMRF BEAM
* APPLICABLE TO BEAM 183 & 185

Fig 3.1.13.8. Plinth level plan & typical level plan

52




Connection detail & Schedule

e P P P o
CLEAT ANGLE  BOLT CLEAT ANGLE  BOLT cor mae  sa . T il = qj[ I Sl
L A PR oo T g STIFFENER
| REER e | | REEE e e
: s =l s + 4+ 4
Bamor N | stermen SHRATTTRRERN
L3 gl EL"; (e N |
i P nalnalng BOLTS
Toow L | AS/SCH.
TYPE-1b TYPE-1d | 1yPpE-2 TYPE-3 S Ay AT T
""‘KSE_-‘ | N
B0,
I TYP_COLUMN BEAM MOMENT
e |1 gOLT || om—— ol [N ,‘
> -, | T T
p e T oenr »rﬁfﬂ [-f o eour ¢+ Z"L CONNECTION DETAIL
la S T a X
4 iy [ LWELD AT STE b /‘b__w_[u) st | ki
) LLINSERT PLATE oL—“ -4 (ST = ‘
o T ) ND PLATE
| INSERT PLATE A 4 4|
\ BEAM 1 T
= L4
\ Beam
TYPE-5 TYP E-6a

WEB SPLICE FLANGE SPLICE WEB SPLICE FLANGE SPLICE

TYPE-4a TYPE-4b

Fig 3.1.13.9. Connection detail & Schedule

Connection detail&Schedule

SCHEDULE OF COLUMN SPLICE

SCHEDULE OF BOLT DISTANCE

BOLT DIA | EDGE DISTANCE | PITCH DISTANCE
(e) (»)
169 40mm 60mm
208 50mm 70mm
249 55mm 75mm
27¢ 60mm 90mm
300 60mm 100mm

SCHEDULE OF BEAM TO COLUMN MOMENT CONNECTION

END PLATE | go(rs DW | NUMBER OF | SIFFENER | WELD SIZE |  REFER
ot 1T — 1 o) | Bours | macxness | g |
T8 1z 5 3 )
i85 0 s ® »
186 3 = 5 23
Yoz 12 s G %
8s 16 s [ i3
BT | w0o3000z | 208 | 12 s 3 %
SCHEDULE OF BEAM TO COLUMN CONNECTION
SECONDARY CLEAT ANGLE D OF | REFER)
BEAV WKD (mm) BOUTS| TYPE
181 ToeTon 6 | Too
182 Torts 200 | to1b
T84 Tox 16 | e
81 Tov 168 | fa.lo
183 $0e30010 200 (AL
B4 1 100x100x10 200 | fc,le
SCHEDULE OF MB TO RCC CONNECTION
CLEAT ANGLE | D oF | WELD | Rerer
OEMELKD | ™ G Bouts | () | Tvee
181 7567506 169 T | %
182 T5x75%6 169 + | %
184 75x75x8 169 4 £
781 7547566 168 4 | %
783 T5x75x8 169 + )
SCHEDULE OF MB TO MB CONNECTION
| CLEAT ANGLE | Dt OF | REFER|
i S souTs | Tvee
181 7547546 6 | 3o
182 T5x7546 200 | 3o
T8t 757548 168 | 3b
81 7547546 66| 3o
B 30:30x10 200 | 3b
T84 100<100<10 | 208 | 3b

Fig 3.1.13.10. Connection detail & Schedule
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| layout & detail
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3.1.14Electrical
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MOUNTING HEIGHT
DESCRIPTION
. T - STvEoL FROM F.F.L.(MM)
fr ~ e itz b SWITCH BOARD 1100 MM
ox o ancTon™ . . - ¥ TWO WAY SWITCH BOARD 1100 MM
oo { g L ‘ I | EMSWITCH BOARD 1100 MM
i e FO | 18W LED WALL BRACKET LIGHT [ 2100 MM
3 gg T/ [ === 20W WALL MOUNTED TUB LIGHT | 2100 MM
Tg BED & | CALL BELL BUZZER 2100 MM
I camere | © [ CALL BELL PUSH 1100 MM
SCHEMATIC DETAILS OF T.V. SPLITTER & JUNCTION BOX ] J | /J :l — 11w MlRRDR LlGHT 2100 MM
BED SIDE DETAIL - ELECTRICAL OUTLETS (TYP.} @ WEOOMM DIA CEILING FAN CE".ING
SWIGH 00HRD T % - - EXHAUST FAN (300MM DIA) AS PER SITE
g A& EXHAUST FAN SOCKET.. 2100 MM
5T ® | 12W LED DOWN LIGHT CEILING
T - LAY @ | BULK HEAD LIGHT AS PER SITE
s ;J g d; & | 16A SWITCH SOCKET AS PER SITE
T ' g P 6A SWITCH SOCKETS 450 MM
;‘vﬁ‘igﬂ"SSAHDDEW ) TYPICAL DETAIL OF A/C & POWER SOCKET QUTLET 4 SJ::\S IS'Im-(r;CI-P!ﬂA%?'ﬁEEEI—S FOR 1100 MM
v | 16 A SWITCH SOCKET 450 MM
A | 16 A SWITCH SOCKET 1100 MM
.~ |16A POWER POINT FOR GEYSER |AS PER SITE
A [6/16A SWITCH SOCKET 1100 MM
= | 6A SWITCH SOCKET 550 MM
® TV QUTLET 450 MM
b 20A SOCKET FOR AC AS PER SITE
= | DISTRIBUTION BOARD 1500 MM
Typical Unit -Electrical
_|
B —
- S —
5a ia ia Fa ka2 ia ia

'\1'./7 BRACKET LIGHT POINT
EQ EQ

& AW LIGHT PLUG PDINT
[(BED SIDE)

1175

2100
(OR AS SPECIFIED)

iz

BED

ENTRE LINE
OF BED
ALk i s

BED SIDE DETAIL - ELECTRICAL QUTLETS (TYP.)

350

Fig 3.1.14.3. Typical unit Electrical layout & detail

3.1.15Fire Alarm Layout / Plumbing
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Stilt floor
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3.1.15.1. Stilt & Typical unit FAS layout
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Fig 3.1.15.2. FAS details
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Terrapg fl‘opr‘—L‘ight‘pro

e

Plumbing&Fire Layout

tection Layout.

Fig 3.1.15.3. FAS Terrace layout

GRATING AS PER TENDER

NET CEMENT PLASTER (13)
230 MM THICK BRICK WALL

345 MM THICK BRICK WALL

memvccusm-cﬂﬁm
5 BAND 10 GRAVELS)
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Fig 3.1.15.4. plumbing detail
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Sewage Layout Storm Layout & Water supply and fire Layout

THIAY

E o WIDE/NTERNAL

18
5
2

PRRKNG

60 WOE NTERAL PATHWAY)

THD WHEELERS

5.

r5kTov.
Storm Layout
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iy

Water supply and fi

Fig 3.1.15.5 Sewage layout & water supply &fire layout
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Substation Layout

DG SET-2 DG SET-1

= T AR

RS

[

PEDESTAL

e
N | D—

L.T. PANE

T PANEL ROOM
DOOR

SECTION-CC

EDESTAL

1000MM (W)X1000MM (D)
TRENCH FOR CABLES

LT PANEL ROOM

ELECTRICAL TRENCH
1000 MM(W)X1000MM(D)

DG-2 DG-1
250KVA 250KVA

AFTER FIXING SURFACE SHOULD

COVERED WITH BITUMIN

COPP|

U T B i I
| sl Rﬁf
1 o1l ) R
TMAIN L. T, PANE TRE-2 RF-
oo X oHenn . PO 3S0F
Fig 3.1.15.6 Substation layout
NICKEL PLATED BRASS SHEET
B0MM THICK
STRIP REMOVEABLE COVER GROUND LVL
BOLTED & BRAZED JOINT FOR
DOWN ELECTRODE-TPICAL | \ANHOLE FOR HT CABLE
1000x1000X1000mm. . T
H W_IIE 230MM WIDE
G O
2ZNOS HT. CABLE [ ol s iy i o] SRICK WALE

DETAIL — X

{ MAT EARTH CHAMBER )
ALL HARDWARE SHOULD BE EXTRUDED BRASS ONLY

EARTHING CHAMBER DETAIL

IN HUM PIPE

100MM PCC WORK
TYP. MANHOLE SECTION DETAIL

SECTION:A=A'

Fig 3.1.15.6 Substation layout detail
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6MM_DIAMS, ROD
C1._COVER HINGED TO C.. FRAME

EARTH ELECTRODE FOR EARTH
CONNECTION IN Gl PIPE GL PIPE FOR
PROTECTION

6MM DIAMS. ROD

C1. COVER MINGED TO Cl. FRAME
GROUND LEVEL

FUNNEL wIRE peSK
o VIRE MESN EDUCER 40 x 20mn
5 ]mcx MASONARY 7 BRICK MASONARY
20MM DIA G1. PIPE FOR b R Ao DiA
[——VATERING CIFE

HARCOAL/COKE LAYER

IRE/STRIE [SALT LAYER
ONNECTION
12nn. DIA HOLE
ALTERNATE LYERS OF CHARCOAL| : 40nn DIA
COKE DR 3
* G

J nare

| BOLTauT.CHECK MUT AN

NECET GL FDR GL PLATE AND
te & L] CoPPER PLATE

600X600X3MM COPPERPLATE
Cu. PLATE ELECTRODE EARTHING DETAILS.

(D ASHERS TD BE OF
OF TINED BRASS FOR

GI PIPE EARTH

ELECTRODE DETAIL

EARTHING DETAIL
CU EARTHING Gl EARTHING

DESCRIPTION (BODXGO0XEMM)|  (BODXE00XIMM) |
NOS. NOS.
2 POLE STRUCTURE 02
HT METER 02
HT PANEL 02
TRANSFORNER—1 02 02
TRANSFORNER—2 oz 02
DG SET-1 02 02
DG SET-2 oz 02
LT PANEL 02

BLOCK-D LIFT-1 02 i
BLOCK =D LIFT=2 0z
[pLock-o PaneL-1 0z
Ismcx—n PANEL-2 02

3.1.15 Earthing detail

G.I SPACER FOR
L — FIXING EARTH STRIP
¥ 4 B
10 FLOOR DBs
OTHER EQPTS.
[ |
—H— 77‘777}7}77)-__
B00mm LONG S0x6mm g
CI/COPPER EARTH BUS 3 Z
AREQUIRED HOLES i\
MADE AT SITE)
BRAIDED COPPER LINK (TYP.) S rS I— -
REMOVE THE SLEEVE
s EARTH STRIP FIXED
&Q]U’m[m;‘) f{‘gfg; Iy I'. i TO WALL USING
B
T0 BE MADE AT SITE) ! G.I SPACER
TYPICAL FOR GlI/Cu. EARTH BUS

Fig 3.1.15.7 Substation layout detail

60



CHAPTER 4
ANALYSIS AND RESULTS

Site Detail-Floor Plan

-19|_9|l T (= N 144"
= S =
& - !
, L
10-3" oy 103 s
o = vl
0~ - Bec = | Be
5 g
J|__3| < 1 *
rall T _¢=_l“'| o _I " [ .-
126 = s LIS 5
EI'UII ':_—‘.3 '::i.|'=l -__—r> [nlEI; iving =
38 6|_-1[]/2-| = 6-‘10,‘/2" 9'-0"
Eﬂ r "lnl."'\ll [
? oy U-107 2
N Pooja o ;;; - Q')
T | oining e & T _
1 — z 1 0
73 :_I‘J—-I,?-.J Bed —
] 90" ];3 ; 16'-3"
Hitche
= | |
= 0!
g 'lU/E" ;;, OPEN TERRACE
17'-9"
= ] -
l._.-'l 1 :|
199" 1, | 199"

Fig 4.1 site detail
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Site Detail

3 4
‘\Mi@.“’
COST ANALYSIS-PVC PANEL vs CONVENTIONAL BUILDING

ﬁ > te ﬁ T
e ens | E
Lhsd - = R
-
4

Block Plan
Fig 4.1.1 block plan

A G+13 storied building as shown in the (Plan and section of building) &Fig.

(Elevation of building) is situated at Lucknow which | had done case study and | had taken it to
do analysis.

Area=9848 SQ.M

Area of each unit(including balcony)=34.54 SQ.M

Area of each unit(excluding balcony)=32.84SQ.M

Area excluding walls carpet area=27.2 SQ.M

Wall thickness 165 mm external and 64mm internal
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4.1.COST ANALYSIS -

PVC PANEL Vs CONVENTIONAL BUILDING

e & e includ of rank brush veood, el =apl ¥ FATE | AMEERT RATE | o
earing jungle including uprooting of rank vegetation, grass, brush woad, trees and saplings o
1|girth up to 30 cm measured at a height of 1 m above graund level and removal of rubbish up to 17a: 30 52260 (Clasring jungla including uprooting of rank vegetation, grass. brush wood. trees and seplings of
i o 55 it the prgh of e e cesred 1girth up to 30 em measured at a helght of 1 m aboue ground level and removal of rubbizh up to | 1742 30 52260
= ot o s P ——— a distance of 50 m outside the periphery of the area cleared
2fincluding disposal of sxcavated warth, disposed sarth to be tavelled and neatly dressed AN 10661 &0 852880 Fah work in excavation neans (Hydraulic aans over areas
el 5|texcoeding 30 cm in dopth, 3.5 m in width a5 well a5 10 sqen on p ) including disposal of - . R
excavated earth, lead up to 56 m and lifi up to 1.5 m, disposed earth 1o be levelled and neathy
,[Providing and laying in position cement concrete of specified grade for raft foundatan - all work | ez | 1zsrv0m0 ed All kinds of soil
up te plinth leve. 1 comant : 4 coarse sand : B graded stone ageregate A0 nominal size)
L[Providing and laying in position cement concrate of specifiad arade for raft foundaton - All work | o | |
a[Filling available rock) in trenchas, plinth, sidet of ass 170 77350 ups ta plinth level:1:4:8 (1 cement 4 coarse sand ; 8 graded stene aggregate 40 naminal size) e
Desiening, providing, Installing and fixing festery finished cusiom dasigned cold form e
6|Gauge Steel Framed & of steel wallpanel, truszes, purlin etc 86000 220 | 1ss20000 Filling avallable excavated carth (excluding rock) In trenches, plinth, sides of foundation etc. In
out of minimum .75 mem thick as per design requirements. 5{layers not excesding 20 cm in depth, consolidating each deposited layer by ramming and 55 170 77350
Providing and fixing of external wall system on Light gauge steel frame work with Outer face L 80 50 m and lift up to 1.5 m.
7 having 164mm thick PVE panel with steel rod vertical and 7560 1150 | 8694000 Solid block masanry using pre cast solid blocks (Factary made] of size 30x20x20cm or nearest
Froviding and fixing internal wall panels on Light gauge steel frame work PUC panel of Gdmm 6|available size confirming to IS 2185 part | of 1979 for foundation and plinth with thickness 20cm | 35 5130 | 179550
®lthickness with steel rod vertically and 1amas | w0 | r2scosoq |and sbove in: CM 15 [ 1 cement : & cosrse sand ) etc complete
Froviding and fixing roofing consist of 0.8 mm thick galvanized steel deck sheetconfimming to 15 | Eentering & shuttering inclusing strutting. prapping stc. - Foundations, fontings, bases of oo w00 | 3
277:1992 used as parmanent shuttaring over which MS wire mesh3mem laid at 1005100 me grid | oo N Aamo0500  catumna, s, for mass concrete. 630000
including edge rim covered with concrete. Thizmetal deck wil be supported on structural steel o0 ~[Providing and Ting Tortha roof works with concreta. With nesded TCC workto b 3one w5 07 | aazo | soco | 2ae3
280w, Ehasr studs. need including electrical condult. 000
Froviding and fixing M.5. fan clamp type | or Il of 16 mm dia M.5. bar, bent 1o shaps with hooked
10|ends in R.C.C. slabs or beams during laying, Including palnting the exposed portion of loop, 460 148 68080 5| :‘""':“ “I”“ ""'“:": Inchuding ‘:"'""' wte: and semoval of forfoundatlons, footings. | gggq 350 2403100
o= par standard design complat ases of columns, etc for mass cone
Praviding and laying in pasition machine batched and machine mized design mix M-25 grade 10] c’""'".‘:"’ ":".'(""'3 "'“‘:““ ‘"“:":"l' <. and ramoval of form for:Suspended floors. 3652 | 557.6 | 20363553
cement concrete for reinforced cement concrete using cement content as per approved c" = I v 2 “;‘“‘."“u;““:_":;l “""K - ot =P TP P —
dasign mix. including pumping of concrett 10 site of leying it muludlm the cost of centaring. entering and shuttering Including strutting, etc. and removal of form for:Walls (any thickness) | 1oc 200 | sses | s28s0.42:
1 finishing and Including 280 FEOO | AF7ES000 including attached pilasters. plinth and string courses etc * .-
per 15: 9103 to accelerate, retard setting of concrete, improve mmhulm without impairing Providing and fixing M.5. fan clamp 1or Il of 16 mm dia M.5. bar, bent to shape with hooked
strength and durability as per disection of Enginaer - in-charge - 12|ends in R.C.C. slabs or beams dumla laying, including painting the exgosed portian of loop, all 176 128 26028
R = = 0% Enfine: T —————— - per complet
Providing and laying In position machine batched and machine mixed design mix M-25 grade Sree reintorcement for 1.C.C wark including Stralghiening, cufling, bending, placing in parition
cement concrete for reinforced cement concrete work. using cement content as per approved 13and binding all complete upto plinth leve Therme - Mechanically Treated bars of grade Fe-5000 | 15699.86 | 74.73 |1173250.
12|d=sign mix. including pumping of concrate to site of laying but excluding the cost of centering. 1876 5500 | 10318000 or mora
finizhing and including as [Providing and laying in position machine batched and machine mixed design mix M-25 grade
per 15: 9103 to accelerate, retard setting of concrete, improve workability without impairing lcement concrete for reinforced cement concrete work, using cement content as per approved
strength and durability as per direction of Engineer - in-charge. design mix, Including pumplng of concrete to site of laying but excluding the cost of centering,
Water proof plastering with Cement Mortar 1:4 (1 cement : 4 fine sand) 12mm thick plaster B zl‘“"._‘,';‘.‘,,",f,".T,':::fff;ff’ﬂi:.'ﬂ::?’.:"m":;um::::f:o’ﬁf::;" 18188 857297 17a2089.081
finished with a floating coat of neat it mixed with water proofi d of d , rete, impr i u . 4208
B ka2 of o floated Mo aoet seenematedt oot 1l il e 91,465 | 933.28 |85363.36985 [strength and durability as per direction of Engineer - in-charge. Note:- Cament content
reaka @ 2kgfm of mis flastad hasd and trowaled sm neluding all labour, material, (considarad in this item is @ 330 ke cum. Excass or lass camant used a5 par design mix is
charges etc complete able or .Ml work above plinth level upto floor V level
Providing and fixing 15! marked flush door shutters conforming to IS : 2202 (Part 1) decorative 4550114 block masonry using pee cast block (Factary made) of size 40x20x20 €m or nearest sseo | 700 | sz
1¢[t¥Pe: cora of block board construction with frame of | st class hard wood and well matched teak 347 2800 971600 lavailable size with isi apgroved certified solid block which wil be plasted both the side
3 ply veneering with vertical grains or cross bands and face veneers on both faces of
shurters.35 mm thick including IS marked Stainless Steel butt hinges with necessary screws
Providing and fixing Fiber Glass Reinforced plastic (FRP) Door Frames of cross- section SO mm x 46 [7011d mosonry using pre cast block (Factory made) of size 39x19x14 cm or nearest available siee | oo
45 mm having single rebate of 32 mm x 15 mm to receive shutter of 30 mm thickness. The [vith govt approved isi centified solid block which will be plastered both the side R
4/ taminated :’hall hl. mld.dhw:‘n;:.; r-sis:.lnr: gl;dlhuni:';;!e:: pn:ly-!:lrhr‘-sln and c::pp:d . . -
mat. Door frame laminate sha mm thick and shal with suitable wooden block in [Water proof plastering with Cement Mertar 118 (1 cement : 4 fine sand) 12men thick plaster
all the three legs. The frame shall be covered with fiber glass from all sides. M.5. stay shall bo 1|fnished with » floating cost of neat cement mixed with water proofing compound of appcoved | o1 o | oo —_—
provided at the bottom to steady the frame. lrske @ 2kg/m2 of mix flosted hard and trowaled smooth including il labour, matarial, : 29 |85363.36088
Providing and fixing to existing door frames.30 mm thick Glass Fibre Reinforced Plastic (FRP) charges etc complete
panelled dosr shutter of required eslour and appreved brand and manufacture, made with fire - [Distempering with dry distemper of approved brand and manufacture (two or more coats) of
18|required shade on new work, over and Including water thinnable priming cost to give an even | 847084 | 120 | 10165128
1g|retardant grade unsaturated polyester resin, moulded to 3 mm thick FRP laminate for farming 3014 |2888.18| 870497.452 e
hollow rails and styles, with wooden frame and suitable blocks of seasoned wood inside at P s———— T —————— e —
required places for fixing of fittings, cast monolithically with S mm thick FRP laminate for panels g imiEhing walls wl e Smoo orpal requined shadebiew work {Two cant spplied | o0y 220 5601860
Providing and fixing aluminium tower bolts, 151 marked, anodised{anodic coating not less than o|Fintshing walls with Acrvlic Smaath exterior paint of required shadeiNews work (Two coat applied| | oo 10 | 2980020
15|grade AC 10 a per : 1868), transparant or dyed to required colour or shade, with neceszary 560 | 11633 [ 651448 )
crews complete:250x10 mm roviding and fixing 15 marked fluzh door shutters confarming to 15 1 2202 (Part 1] decarative
Providing and fixing bright finished brass 100 mm mortice latch and lock with 6 levers and a pair 4[tvPe. core of block board construction with frame of | 3t class hard wood and well matched tesk | oo |onee oy
29| o tewer handies of approved quslity with necessary screws ste. complete. e 650 270a00 3 ply vaneering with vertical grains or cross bands and face venears on both faces of
Providing and fixing bright finished door latch With necessary screws etc. complete: 2501655 35 mm thick including 151 marked Stainless Steel butt hinges with necessary screws
o P a0 280 17600 Praviding and fixing Fiber Glass Reinforced plastic (FRP) Door Frames of cross- section 90 mm x
Providing and fixing approved quality readymade hollow section pve door shutter with frame. |45 mm having single rabata of 32 mm x 15 mm o recaive shutter of 30 mm thickness. The
22|, cluding all fixtures, complete. 416 |2903.75| 1207960 2[laminated shall be moulded with fire resistant grade unsaturated polyester resin and chopped ase | sases | 261272.84
Providing and fixing M.5. Grills. of required pattern in frames of windows ate. with M.5. flats, mat. Doar frame laminate shall be 2 mm thick and shall be filled with sultable wooden block in .
23|square or round bars etc. including priming coat with approved steel primer all complete.Fixed 4865 148.78 | 7238147 all the three lags. The frame shall be coverad with fiber glass frem all sides. M.S. stay shall be
wrooden frames. with rawd plugs screws etc provided at the bottom to steady the frame.
For shuttars of doors. windowrs & ventlistors Inchuding providing and Fiaing Minges 7 PTvots nd Froviding and fixing to existing door framas. 30 mm thick Glas Fibre qlnl’erqu Flastic (FRP}
3a|making provision for fixing of fittings wherever required including the cost of EFOM rubber/ - o3| esress panaliad door hutter of cequined mh-r d approved brand and manufacture, made with firs -
neoprene gasket required Anodised aluminium { anodised transparent or dyed to required shade, gg|retardant grade unsaturated polyester resin, moulded to 3 mm thick FRP ‘"""'* for forming 150,289 4340905658
according 1o 15 - 1866, Minimum anodic costing of grade AC 1 hollow rails and styles, with wooden frame and suitable blacks of seasoned woad inside at
required places for fixing of fittings. cast monalithically with 5 mm thick FRP laminate for panels
Providing and fixing aluminium work for doors, windows, ventilatorns and partitions wath 3856, Including fixing to frames.
extrudad built up standard tubular sections/ appropriata Z sections and other sections of | Providig e Tising Bright finished brass 100 mm moric atch and (ock with & lovers and @ pair] .
approved make conforming to 1S : 733 and 1S: 1285, fixing with dash fasteners of required dia 24|5f lever handles of approved quality with necessary screws etc. complete. 24 Ja233.5¢
and size, including necessary filling up the gaps at junctions, 1., at top, bottom and sides with 5| Providing and fixing bright Airished Joor Tatch with mecatasy sorews ste. SomPIRCSESOIES PRV P p—
required EPDM rubber/ neoprene gasket ete, Aluminium sections shall be smeoth, rust free, mm ; -
25| 782.404 | 269.07 | 3670022443
straight, mitred and jainted mechanically wharever required including cloat angle, Aluminnium Broviding and fixing approved quality readymade hollow section pec door shutter with frame. PRV P E———"
znap beading for glazing /paneling, C.#. brazs/ stainless steal screws, all complete as per including all fixtures, complete.
architectural drawings and the directions of Engineer-in-charge. (Glazing, paneling and dash Providing and fixing M.5. Grills of required pattern in frames of windows atc. with M.5. flats,
fasteners to ba paid for separately):For fixed portionAncdised aluminium (anodised teansparant 27|sauare or round bars etc. Including priming coat with approved steel primer all complete.Fixed | 2747.134 | 148.78 | 408718.5065
or dyed to required shade according o 15 : 1868, Minimum anodic coating of grade AC 15) lto openings/ wooden frames with rawl plugs serews ste
Providing and fixing glazing in aluminiurm door, window, ventilator shutters and partitions e For shutters of doars, windows & ventilatars including providing and fixing hinges / pivots and
with EFDM rubber / neoprems gavket wic. complate e per the srchitectural dravings and the. making provision for fixing of fittings wherever required Including the cost of EPDM rubber/
2B i of Eminar < et Coct of lminiom saun beading shall be patd 1n bt 628 | 979.08 | 614862.24 28[neoprena gasket requirad (Fittings shall ba paid for saparataly)anodised aluminium { anodised | 938884 | 548.03 |514536.5985
ﬂn_l'm_” e of g e P "8 s |transparent or dyed to required shade according to 15 : 1868, Minimum anodic coating of grade
Providing and fixing aluminium casement windowes fastener of required length for aluminium |2 151
27|windows with necessary necessary scrows etc. complete. Powder coated minimum thickness 50 | 1224 | 73.28 | 8969472 Eraviding and fixing aluminium work for doors, windows, ventilators and partitions with
micron aluminium sxiruded buil up standard tubular se e Z sections and other sections of
approved make canforming
[Providing and fixing | st quality ceramic glazed wall liles conforming to 15 : 15622 (thickness 1o e vive, inchodine meceiosry MMline up e
be slp«moa :.:m: w;cnuf-lci\l""l. of.ppﬂ:«dzm'Ilto lnl lé:\ours.‘sm::: exorm b\l’flundy_ aafrpasierd EEM bbers mecore r82.900 | a69.07 | 3670022003
2 bu:;i.:n, ach of sy size o2 spprove by Englnesr fn-Chargs, n skirting, e steps. 180 260 172800 e e
and dados, over 12 mm thick bed of cement mortar 153 (1 cement : 3 coarse sand} and jointing orchitectural dravings and the directions of Engineee I charge (Gl
mm grey cement slurry @ 3.3 kg per sam. including pointing in white cement mixed with fasteners to b
gt of matching shade complet (G dyadvo roquired shads sccording 1o 15+ 1865, Minimim anodic coating of &rade AC 151
Pruv]d\-u and laying Ceramic llued Tloor tles of size 300x300 mim (thickness to be specified by, iding and Tixing @1a2ing in aluminium door, window, ventil
the manufacturer), of Ist quality conforming 10 15 : 15622, of approved make, in all colours, e i 2m3.400 | 970.0m | 2778668309
20|shades, except White, ivary, Grey, Fume Red Brown, laid on 20 mm thick bed of cement mortar | 9800 | 1200 | 11760000 . { Coat of aluminium snap bending sha
1:4 [ 1 cement : 4 Coarse sand}, including pointing the joints with white cement and matching irtm casement windows
pigments etc., complate. o with mevessery necessary serees aic. complats 1220 | 73.28 | ssesara
[Providing and laying water proofing treatment In sunken portion of WCs, bathroom etc., by e o " o Pve e — e
applying cement slurry mixed with water proofing cement compound consisting of applying : &) e e o sliding Doadwiih fittines and fastenings including o 22 |249p.85| Sasvo.
First layer of slurry of cemant @ 0.488 kg/sqm mixed with water proofing cemant compound @ T -.....m-v coramic glased wal
0.253 kg/eqm. Thiz layer will be allowed to air cure for 4 hours. b) Second layer of slurry of Facturer), of approved mak
30 420 660 277200 . black ” e " -
cemen @ 0,242 kg p‘sem mixed with water proofing eement compeund @ 0,126 kg/ sam, This 33|bottie areen, black of any size as spproved by Enginear harg. 180 960 172800
and dados, over 12 mm thick bed of cemant martar 113 (1 cement 3 coarse sand) and fointing
layer will ba allowe: r cura for 4 hours followed with water curing for 48 hours. The rata B 3.3 kg per sam, lncluding poiating In white cament mixed wi
includes pl-pur.ﬂm nl surface, treatment and sealing of all joints, cormers, junctions of pipes t of matching shade compl
[and masonry with polymer mixed slurry. Praviding and laying Coramic glazed flaor lles of size S00x300 mm (thickness t b apecified by
|the manufactured, of ist calours.
[Providing and laying vitrified floor tilas in differant si205 (thickness ta ba spacifiad by tha sl o c | osoo | 2200 | 117
manufacturer) with water absorption less than 0.08% and conforming to IS : 15622, of approved 114 { 1 cement ; 4 Coarse sand), Including pointing the Joints with white cement and matching
31|make, in all colours and shades, laid on 20 mm thick cement mortar 1:4{1 cement : 4 coarse 760 1100 | 836000 pigments etc.. complete.
;nndj, including grouting the jeints with white cemant and matching pigments atc. e P o e e o B e i o o Ao Iehlah b
be specified by the manulacturer ) of approwed make in allcolours, shades excest burgundy.
ize of Tile 600 x 600 mm. Chirgas In skdrtirg, s of stopa and
crviL 99026309.53] e s emarse sand) and jointing with 266238 | 871.73 | 232087,6517
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PLUMBING AND SANITARY

Providing and laying water proofing treatment in sunken portion of WCs, bathroom etc., by

sNno DESCRIPTION QTy| RATE [AMOUNT applying cement slurry mixed with water proofing cement compound consisting of applying : a)
Providing and fixing white vitreous china pedestal type water closet (Indian type ) with First layer of slurry of cement @ 0.488 kg/sqm mixed with water proofing cement compound @
seat and lid, 10 litre low level white P.V.C. flushing cistern, including flush pipe, with 0.253 kg/: This I will be all o ai fora b) Second | f <l of
manually controlled device (hand! conforming to IS : 7231, with all fittings and 36 . 1THS eyey: allowed to air cure for 4 hours. ONCI T8YRN OF Sy 420 660 277200
fixtures complete. including cutting and making good the walls and floors wherever cement @ 0.242 kg /sqm mixed with water proofing cement compound @ 0.126 kg/ sqm. This
pan with 151 marked black solid plastic seat and lid 208} 2800] 582400 layer will be allowed to air cure for 4 hours followed with water curing for 48 hours. The rate
Providing and fixing wash basin with C.I. brackets, 15 mm C.P. brass pillar taps, 32 mm
C.P. brass waste of standard pattern, Iincluding painting of fittings and brackets, cutting élodes prapacktion of sirface; tras 't and sealing of all joints, comers, junctions of pipes
and making good the walls wherever require:White Vitreous China Flat back wash basin and masonry with polymer mixed slurry.
2|si with single 15 mm C.P. 208| 2399.63| 499123.04 Providing and laying vitrified floor tiles in different sizes (thickness to be specified by the
eIt imuast 8900 aUstity Instuding eoer of mereriatr end sazea| 7230896 [manufacturer) with water absorption less than 0.08% and conforming to IS : 15622, of approved
oy ”'h e A ; . 208 . . 37|make, in all colours and shades, laid on 20 mm thick cement mortar 1:4(1 cement : 4 coarse 299.236 [1478.06|442288.7622
Providin ixing PTMT Soap Dish Holder having length of 138 mm, breadth 102 mm.,
hatght of 75 mim with conceated fittings arrengaments, weighing not less than 106 gme- sand), including grouting the joints with white cement and matching pigments etc.,
5 208| 14828|  30842.24 lete.Size of Tile 600 x 600 mm.
Providing and fixing PTMT stop cock of approved quality and colour.20 mm nominal w
208| _177.79|  3e9so. 99326893.2;

ngth of 645 mm, width 78 mm and effective

6|height of 88 mm, weighting not less than 190 gms.
7|Providing and fixing 100 mm sand cast Iron grating for gully trap.
Providis

Stainless Steel A 151 304 (18/8) kitchen sink as per 15 13983 with C.1,
=5 steel plug 40 mm, Including painting of fittings and brackets,
cutting and making good the walls wherever required:Kitchen sink without drain

558.13]
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Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including
Jointing with PVC solvent cement - 63 mm dia Bend

N

Providing and fixing PVC moulded fittings/accessories for Rigid PVC pipes including
jointing with PVC solvent cement - 63x63x63 mm dia Tee

22,

Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including
23|jointing with PVC solvent cement -63x63x63 mm dia Door Tee

m bowl depth 200 mm 208 32701 680180.8)
Providing ...a Tixing PTMT pillar cock of approved qu.lltv ‘and colour.15 mm nominal g and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including
9) m long. welghing not less than 110 gm: 208| 223.02] ac3ss 24]jointing with PVC solvent cement - 63 mm dia vent cowl 70.43 3098.92
Providi nd fixing PVC pipes, fittings including fixing the pipe with clamps at 1.00 m Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including
1gn=ln. rm. includes )olnﬂn‘ of pipes & fittings with one step PVC solvent cement and
tasting of joints com s per direction of Engineer-in-Charge. Concealed work, 25)jointing with PVC solvent cement - 63 mm dia End cap 54.13 1623.5
Jofincluding cutting chases “and making 800 the wall etc. 20 mem pipe 10 Kei/ cm2 | — S— Providing and fixing PVC moulded fitting / accessories for Rigid PVC pipes, including
T JProviding 20a Tinins PVC pioes. (inings Including fixine Une oipe with clemps ot 1.00 g
apacing. this includes joi f pines & fittings with one C solvent cemant and g
Lafiine ot poiote compiete ,... Giraction of Enginear-in-Charge 32 mm dia 6 Kef/cm3 - O O 37k iokating with PUC solant Sanemi 68, 350 i, dfa Soskat feouplt
Providing and fixing PVC pipes. (Rings ncluding Fink the oibe with clamps ot 100 Providing and fixing PVC moulded fittings/accessories for Rigid PVC pipes, including
perpin gl i e 28|jointing with PVC solvent cement - 75 mm dia Elbow 1067.7€
12| Kgt/em3 - tntarnal work. Exponsd or wall 1sco|  270.16 a32256] Providing and fixing PVC moulded fittings/accessories for Rigid PVC pipes, including
e 29}jointing with PVC solvent cement -75 mm dia 45 degree Elbow 12)
Providing and fixing PVC moulded fittings / accessories for Rigid PVC pipes, including,
S Sy o B et e e e 200, A63:3 22860 30/jointing with PVC solvent cement -75 mm dia Door Elbow 12
Includes jointing of pipes & fittings with one step PVC solvent cement and Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including
e LI omeiata &2 Par iston of ¥ £ e = R s 31/jointing with PVC solvent cement - 75 mm dia Bend 12
Providing an fixing PVC plpes including fixing the ipe with clamps/clies ot 1.00 o Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including
spacing. Thi includes Jolnting of pipes with on Ivent comunt and testing of
ction of Engineer-in.Cherge 63 mm die 4 Kef/em3- Extern 188,16 32|jointing with PVC solvent cement -75x75x75 mm dia Tee 12
150] 27774) ind fixing PVC moulded fittings/accessories for Rigid PVC pipes, including
AR S M saine 33/jointing with PVC solvent cement - 75x75x75 mm dia Door Tee 12
o 75 mm dia 4 Kfg/cm2 - Providing and fixing PVC moulded fittings/accessories for Rigid PVC pipes, including
16} 20| 199.76| 239712,
Providing and fixing PVC pipes including fixing the pipe with clamps/clips at 1.00 m 34}jointing with PVC solvent cement - 75 vent dia 12
spacing. This includes Jointing of pipes with one step PVC solvent cement and testing of | Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including
ioints complate as per direction of Engineer-in-Charke 110 m dia 4 K&f/cm?2 - External
loart - Seatd o el 3pal  asyasl 24368 inting with PVC solvent cement -75 mm dia End cap 12
Providing -:a .:/2"1,. PVE moulded ":;"'"J.“"“"" for Rigid PVC pipes. including ] P e Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including
solvent cement - 63 mm dia € 2 v
Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, Including 36/jointing with PVC solvent cement - 75 mm dia Socket /coupling 12
intin 5 de; A as|  se.2al Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including
S i PUE aeivent coment - 63 s die. Boge Elav s as|___7a.7s] sses.3| | 37|jointing with PVC solvent cement -75x63 mm dia Reducer 12
Providing and fixing PVC moulded fittings/ accessorles for Rigid PVC pipes, including
38|jointing with PVC solvent cement - 110 mm dia Elbow 12| 100.9) 1210.8 ing brass batten/ angle holder including connection etc. as required 224 99.03|  22182.7
Providing and fixing PVC moulded fittings / accessories for Rigid PVC pipes, including Supplying and fixing call bell/ buzzer suitable for single phase, 230 volts, complete as
39|jointing with PVC solvent cement - 110 mm dia 45 degree Elbow 12 98.6 1183.2 9|required. 44| 80.54] 3543.7
Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including testing and of pre - wired, fitting/ compact
40|jointing with PVC solvent cement-110 mm dia Door Elbow 12| 125.3] 1503.6 fluorescent fitting of all types, complete with all accessories and tube etc. directly on
Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including ceiling/ wall, including connection with 1.5 sq.mm FRLS PVC insulated, copper
41jointing with PVC solvent cement-110 mm dia vent 10| conductor, single core cable and carthing etc. as required. 132.04] 23767.
Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including testing and issioning of ceiling fan, including wiring the down rods.
42]jointing with PVC solvent cement - 110x75 mm dia Reducer of standardlength (upto 30 cm) with 1.5 sa. mm FRLS PVC insulated, copper conductor,
Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including 11|single core cable etc.as required 138.64|  18300.4
43jointing with PVC solvent cement- 110 mm dia Bend Installation of exhaust fan in the existing opening, including making good the damage
Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes including ion testing, iing etc. as required.Upto 450 mm sweep 295.77] 13605.4
44jointing with PVC solvent cement 110x110x110 mm dia Tee Providing and fixing following capacity TP&N disconnector fuse switch unit inside the
broviding and fixing PVC moulded fittings/accessories for Rigid PVC pipes, including exlstmg panel board with 15| marked HRC fuses including drilling holes in cubicle panel,
45]jointing with PVC solvent cement - 110x110x110 mm dia Door tee 1 ions; etc. &5 required.63 Amp TP &N _ 51276604 15930,
Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including Suwlv and fixing Type 1+2 Surge device with &
46]jcinting with PVC. solvert cement - 110w 1047 nin dla Door Tea 14| (Imax) upto 100KA (3P+N) in existing panel board. 1| 30132.7] 301326
Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, Including Supply and fixing of 63A TPN SFU with suitably rated HRC fuse links in the existing
47|jointing with PVC solvent cement -110 mm dia offset ’:l’ panel board. — e Al 3477.14] _13908.5
Providing and fixing PVC moulded fittings/ accessories for Rigid PVC pipes, including 161Supply and fixing of 32A cutout with fuse link. 47} ;3s0.01] 13sase
48|jointing with PVC solvent cement -110 mm dia end cap : Wi 2 5 i i
Providing and fixing PVC moulded fittings/accessories for Rigid PVC pipes,including Suppiving end fixing toliowing way, singia pole and nevtral, sheet itest, MCB.
49]jointing with PVC solvent cement - 110 mm dia Socket/ coupling distribution board, 240 V, on surface/ recess, complete with tinned copper bus bar,
: neutral bus bar, earth bar, din bar, interconnections, powder painted including earthing|
ELECTRICAL 17letc. as required. (But without MCBIRCCB/|solator12 wav. Double door 45| 1519.78| 68390,
SNO DESCRIPTION QTY | RATE |AMOUNT| Supply and installation of sheet steel, phosphatised and painted, dust and vermin
'Wiring for light point/ fan point/ exhaust fan point/ call bell point with 1.5 sq.mm FRLS proof of MCB DB i /brass bus bar, neutral link, earth bus and
PVCinsulated copper conductor single core cable in surface / recessed medium class DIN rail suitable for fixing MCB/ isolator etc. fixed on wall using suitable anchor bolts
PVC conduit,with modular switch, modular plate, suitable Gl box and earthing the or: ,-" Yo racarel i e wall: i the damepes, colour.
point with 1.5 sq.mm. FRLSPVC insulated copper conductor single core cable etc as \washing etc. as required12 way (8+12) - double cover TPN vertical DB with provision
1 red. 518| 812.05) 420641.9 18|for li:ing MCCB as incomer and SP/ TP MCB as outgoing (IP 42/43) 1| 11217.7 11217.7
' Wiring for twin control light point with 1.5 sq.mm FRLS PVC insulated copper il 40/4" its, "C* ik
conductor single core cable in surface / recessed medium class PVC conduit, 2 way s."”f"‘:’ ':d % .'";"""‘.': 32 gt :“;‘? : /928 o e ch SUnepam ::é;’;a
modular switch, modular plate, suitable Gi box and earthing the point with 1.5 sq.mm. bebrnitonriationdiadoonmladot il rotidab ey b %
2|FRLS PVC insulated copper single core cable etc as required. 142| 1068.2 151684.. wit testing on otc. 83 pole 226].228 S51625.1
Wiring for it/ submain wiring alongwith carth wire with the loll:lw-n. sizes of - 3 o
FRES PV Insulatad copper condustiar, single Core cable I sutface / recested mediint Supplying and fixing 5 amps to 32 amps rating, 240/415 volts, "C* curve, miniature
P v eeninndil e e ARG o riin i dolde AT S circuit breaker suitable for inductive load of following poles in the existing MC8 0B
Wiring for circuit/ submain wiring alongwith earth wire with the following sizes of with Lo Doibie pole 134 611.35 81920
FRLS PVC insulated copper conductor, single core cable in surface / recessed medium
4lclass Pve conduit as 8 sy m s 1% 2.8 3q. mm sarth wire 1700| 180.89) 307513 supplying and fixing following rating, four pole, 415 volts, isolator in the existing MCB
Supplying and fixing two module stepped type electronic fan regulator on the existing 21|08 complete with testing and c. a3 required.40 amps 1] 880.7 880.
modular plate switch box including connections but excluding modular plate etc. as
i 132| 380.28 50196.96 | and fixing 5 amps to 32 amps rating, 240/415 volts, "C” curve, miniature
Supplying and fixing suitable size GI box with modular plate and cover in front on circuit breaker suitable for inductive I0ad of following poles in the existing MCB DB
surface or inrecess, including pr with testing and etc. as required. Triple pole a| o92a.28 3697.1
outlet and 5/6 ampsmodular switch, connection etc. as required. (For light plugs to be
6|used in non 176| 413.29 72739.04, Supplying and fixing 40 amps to 63 amps rating, 240/415 volts, "C" curve, miniature
circuit breaker suitable for inductive load of following poles in the existing MCB DB
Supplying and fixing suitable size GI box with modular plate and cover in front on with testing and otc. as required. Four Pole 1| 2100.06, 2100.0
surface or in recess, including providing and fixing 6 pin 5/6 & 15/16 amps modular
7|socket outlet and 15/16 amps modular switch, etc. as required. 88| s536.08 47175.04, f 40A four pole (MCB) type Change over switch in existing DB 1 2799 279
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TSP, G TG (e CuTTent Tatea cont
switchgears conforming to IS 13947 suitable for 440 V, 50 Hz, AC supply [AamMioUunT
panel assembly as required. 16 A-100A, 16 kA (Ics=100%icu), 4 pole, current li
type MCCB having thermal setting range of 80 - 100% with thermal magnetic release L svadar
iing adj oL 1| 4616.15 4616.15|
Providing and fixing M.V. danger notice plate of 200 mm X 150 mm, made of mild asoon
stecl, at least 2mm thick, and vitreous enameled white on both sides, and with
26 ion in single red colour on front side as required. 6| 196.74 1180.44
Supplying and fixing following rating, double pole, (single phase and neu!ml), 240 volts,
residualcurrent circuit breaker (RCCB), having a sensitivity current upto 3
mperes in the existing MCB DB complete with connections, testing .na Sanss
ete. as required.25 amps 45| 2178.66) 98039
Earthing with G.1. oarth pipe 4.5 metre long. 40 mm dia including accessories, and -
providingmasonry enclosure with cover plate having locking arrangement and
28|watering pipe ete. wi <coke and salt as required 6| 48a8.51|  29091.06
Laying and fixing of one number PVC insulated and PVC sheathed / XLPE power cable REGQ.
of 1.1 KVgrade of following size on cable tray as required.Upto 35 sq. mm (clamped
29| with 1mm thick saddle) 650| 27.73 18024.5 anoo
Supply of the following 12 W, square/round recess type LED light fittings of good
quality and approved make working on240V,50Hz AC supply including all the. 2400
like clamps, screws and standard length leads etc. 26| 1289 33514
Supply of decorative, white glass finish fixture suitable for 9W LED lamp for existing
31[holder base.( equi reputed make ) 224 246 55104/ 1saz2
Supply of mc fouowln. 18 W, LED Tube Light fittings with luminaries including all the
1 d standard length leads etc. required for 1750
32| fixing and wovklns on 240V, 50 Hz AC supply 180 412 741!£_| v range .Li".;.f:.':‘.’:t.‘.’.‘.:’.:".’.‘;’.‘.‘.',: fneings ke untone, cotores
$upplv of 150mm r.»an Duty Exhaust fan with lowers wcrkln; on uav single phase AC 10 St ahbebi——————— 1 1m00 1n00
& make to the e as| 1540 67760, PO RTINS ;& . N o —
s or under wround
Supply & providing 1200mm sweep Ceiling fan with all accessories of good quality &
approved make, including wiring the down rods of standard length (Upto 30 cm) with
34|3C x1.5 sq. mm FR PVC insulated, copper flexible cable etc. as required 132| 1718 2 22 20 1780 22800
Supply & laying the i of Earth Strip for & i
and leads, for conti hin cables tinned at terminals
35 ete. lete. i) 25 x 3 mm copper strip 250| 7742 193550
44| 2000.22|  91969.68
1| 5000 5000,
R, Y, B indicator working on single phase 240 v, 50 hz i) 1 set 1 488 488
Supply of 300 mm heavy Duty PVC Exhaust fan with louvers working on 240V single 13 |of enamei patnt of olour. 100mm d as 1850 27900
phase AC of good quality & approved make to the existing opening/ false ceiling etc
complete as required at site. i 2| 2133 a266) e s v 20Dt 3-‘.';,:3 ?.'..".'.": et 200 reares wihs werat
of 20A Fuse base with 2A HRC Fuse link 6] 170.52) 1023.12 e . e v
Supply, ion and of ion meter of series 4405, flush
mounting 96 x 96 mm, class 1.0, input voltage measurement range 50 V- 520 V,
a Of V, A, PF, KW, KVA, Kwh etc. 1| s701.99 5701.99|
Supply and providing 5 Kg. Dry Chemical Powder type Fire Extinguisher with hose and
including fixing it to wall as required. 2| 2700 5400, 1 2eno iang
Supply and providing 2mm thick fire retardent i i asper IS
43/15652/2006 to wi 3.3 KV dielectric strength. 10| 2102 21020, x ssoo @000
Supply, fabrication and installation of cable trench covers usln‘ & mm thick MS
plates for covering cable trenches in 10| 5866 58660, o
Supply & and 10 1vh 56 st comnlelc with fuel a s 1200
Cank. rasidential lkoriaar', sl wiiration pad, fush piping and acoustic enclosure as per
CPCE2 regulation, Standard control panel, sll meters snd neutrel CT and std by €/.F
45|relay. Including all civil works. 1| 646922| 646922.11 e B
3437502.36 i PR seds
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4.1.A COST ANALYSIS - Table & Graph PVC PANEL vs CONVENTIONAL BUILDING

S.NO" DISCRIPITION CONVENTIONAL PVC SAVINGS

CON PVC
1 Sub Structure 13,559,570 13,559,570 SAME
2 Super Structure Column,Beam, Roof ISMB, Decking sheet
29,663,100 33,720,500 13.5% -
WAIls Solid Block with plaster PVC Panel no plaster
25,365,600 49,077,600 51.3%
3 Finishing
Flooring, Wall 1,304,600 307,400 . 413
Plumbing ,Electrical 7,177,748 7,177,748 - -
Painting Exterior, Interior,HandRail Handrail
9,577,392 1,016,512 - 10.6%
4 Miscellaneous 124,600 124,600 - -
5 Fire & safety 218680 218680 - -
TOTAL COST 99,326,893 110,557,909 10.5% -
)
COST ANALYSIS- PVC PANEL vs CONVENTIONAL BUILDING
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4.2 TIME ANALYSIS - PVC PANEL vs CONVENTIONAL BUILDING

D Task Mode|Task Name Duration Start
0
0 ] PVC FORM WORK 246 days 14-10-21 9:00 AM
1 s Mobilization 48 days 14-10-21 9:00 AM
2 s Labor sources 43 days 14-10-21 9:00 AM
3 s Material sources 6 days 25-11-219:00 AM
4 ) Execution(Structures): 204 days 25-11-219:00 AM
3 ) Mile stones-01 44 days 25-11-21 9:00 AM
6 " Site Jungle Clearence work 11 days 25-11-219:00 AM
7 ) Site Survey (Contour LVL) 2 days 05-12-21 9:00 AM
8 " Earth Excavation 2 days 06-12-219:00 AM
9 . Site Settingout for foundation layout 1 day 07-12-21 9:00 AM
10 " Foundation Excavation 5 days 08-12-21 9:.00 AM
1 " Dressing,levelling & compaction of earth below PCC 5 days 12-12-219:00 AM
12 - PCC for below footings 4 days 16-12-21 9:00 AM
13 - Reinforcement for footings/Raft 4 days 20-12-21 9:00 AM
14 ) Shuttering for footings/raft 4 days 23-12-21 9:00 AM
15 ) Concrete for footings/raft 3 days 26-12-21 9:00 AM
16 - Column/pedestals layout below PB 5 days 28-12-21 9:00 AM
17 - anchor bolt work below PB 3 days 01-01-22 9:00 AM
18 ] anchor bolt work above PB 2 days 03-01-22 9:00 AM
19 S ISMB steel column upto stilt level 3 days 04-01-22 9:00 AM
20 - RCC work for car parking area 2 days 06-01-22 9:00 AM
21 ] Mile stones-02 161 days 07-01-22 9:00 AM
Task Manual Task [ I  Deadiine ¥
Split v Duration-only Baseline
Milestone ¢ Manual Summary Rollup s Baseline Milestone 0
Project: PVC FORM WORK Surmmary 1 Manual Summary "1 Baseline Summary ]
Date: 30-03-22 1.01 PM Project Summary [ I Start-only L Progress
Inactive Task Finish-only 1 Manual Pragress
Inactive Milestone External Tasks
Inactive Summary I [ External Milestone ¢

Page 1
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D Task Mode|Task Name Duration Start
2 » Starter layout for ,Shear walls & lift core walls 5 days 07-01-22 9:00 AM
23 » Reinforcement lapping for shear walls,staircase & lift core walls 2 days 11-01-22 9:00 AM
2 » Shuttering for shear walls staircase lift core wall 3 days 12-01-22 9:00 AM
25 = Concrete for shear walls,staircase & lift core walls above PB - 2 days 14-01-22 9:00 AM
2 » ISVB steel column upto 8th level 27 days 15-01-22 9:00 AM
a1 » decking sheet RCC roof and electrical conduit for stilt 9 days 17-01-22 9:00 AM
28 = Shuttering for shear walls,staircase lift core wall above stilt 1 day 22-01-22 9:00 AM
2 " Concrete for shear wallsstaircase & lift core walls 1day 23-01-22 9:00 AM
30 - pvc panel , plumbing electrical work for 16 dweling units in FF - 7 days 25-01-22 9:00 AM
31 - Concrete pour for the 16 units 7 days 25-01-22 9:00 AM
32 - decking sheet RCC roof and electrical conduit for FF b days 31-01-22 9:00 AM
3 - Shuttering for shear walls staircase & lift core walls above FF 1 day 02-02-22 9:00 AM
34 " Concrete for shear walls,staircase & lift core walls above FF - 1day 03-02-22 5:00 AM
3 = pve panel , plumbing electrical work for 16 dweling units in SF 7 days 05-02-22 9:00 AM
36 - Concrete pour for the 16 units 7 days 05-02-22 9:00 AM
37 - decking sheet RCC roof and electrical conduit for SF 9 days 05-02-22 9:00 AM
38 = Shuttering for shear walls staircase & lift core walls above SF 1 day 11-02-22 9:00 AM
39 = Concrete for shear walls,staircase & lift core walls above S 1day 12-02-22 9:00 AM
40 - pvc panel , plumbing electrical work for 16 dweling unitsin -~ 5 days 13-02-22 9:00 AM
4 - Concrete pour for the 16 units 5 days 13-02-22 9:00 AM
a2 ) decking sheet RCC roof and electrical conduit for 3rdF 7 days 13-02-22 9:00 AM
4 = Shuttering for shear walls staircase & lift core walls above 1 day 21-02-22 5:00 AM
Task Manual Task I | Deadline L 4
Split s Duration-only Baseline
Milestane ¢ Manual Summary Rollup s Baseline Milestone @
Project PVC FORM WORK Summary 1 Manual Summary "1 Baseline Summary I
Date: 30-03-22 1.01 PM Praject Summary [ | Start-anly L Progress
Inactive Task Finish-only 1 Manual Progress
Inactive Milestone External Tasks
Inactive Summary l | External Milestone &
Page 2
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D Task Mode|Task Name Duration Start
4 »
45 ] pvc panel , plumbing electrical work for 16 dweling unitsin -~ 7 days 19-02-22 9:00 AM
46 ] Concrete pour for the 16 units 7 days 19-02-22 9:00 AM
4 - decking sheet RCC roof and electrical conduit for 4thF 9 days 19-02-22 9:00 AM
“ ™ Shuttering for shear wallsstaircase & lft core wallsabove 4THF 1day  0103229:00AM |
“ W Concrete forshear wallsstaircase & lft core walls above 4THF 1day  0203229:00AM |
50 = pvc panel , plumbing electrical work for 16 dweling unitsin -~ 7 days 27-02-22 9:00 AM
51 = Concrete pour for the 16 units 7 days 27-02-22 9:00 AM
52 - decking sheet RCC roof and electrical conduit for SthF 9 days 27-02-22 9:00 AM
% ® Shutteringfor shear wallsstaircase & lft core walls above STHF 1day ~ 110322900AM |
“ % Conuretefor shear wallsstaircase & lftcore walls above STHF 1day ~ 120322900AM |
55 " ISMB steel column from 9th Floor till 13th Floor 27 days 13-03-22 9:00 AM
56 " pvc panel , plumbing electrical work for 16 dweling unitsin -~ 7 days 07-03-22 9:00 AM
51 ] Concrete pour for the 16 units 7 days 07-03-22 9:00 AM
58 - decking sheet RCC roof and electrical conduit for 6thF 9 days 07-03-22 5:00 AM
s | = Shutteringfor shear wallsstaircase & lft core wallsabove 6THF 1day  2103229:00AM |
“  ®m  Concreteforshear wallsstaircase & lftcore walls above 6THF 1day  220322900AM |
61 - pvc panel , plumbing electrical work for 16 dweling unitsin -~ 7 days 15-03-22 9:00 AM
62 - Concrete pour for the 16 units 7 days 15-03-22 9:00 AM
63 = decking sheet RCC roof and electrical conduit for 7thF 9 days 15-03-22 9:00 AM
@ m shutteringforshear wallsstercase & it corewallsabove 7THF 1day  30032900AM |
© ] m  Concreteforshearwallystaircase & lft core wallsabove TTHF 1day  310329:00AM |
Task [ Manual Task [l Deadiine L 4
Split s Duration-only D Baseline —
Milestone ¢ Manual Summary Rollup s Baseline Milestone O
Project: PVC FORM WORK Summary "1 Manual Summary F=""""""1 Baseline Summary ]
Date: 30-03-22 1:01 PM Project Summary 1 Startonly C Progress
Inactive Task Finish-anly 1 Manual Progress
Inactive Milestone External Tasks |
Inactive Summary l | External Milestone ¢
Page 3
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D Task Mode|Task Name Duration Start
66 ) pvc panel , plumbing electrical work for 16 dweling unitsin 7 days 23-03-22 9:00 AM
67 ) Concrete pour for the 16 units 7 days 23-03-22 9:00 AM
68 " decking sheet RCC roof and electrical conduit for 8thF 9 days 23-03-22 5:00 AM
© W Shutteringfor shear wallsstaircase & it core walls sbove 8THF Lday  0L0422900AM |
0o ®m Concretefor shear wallsstaircase & ft core walls above 8THF 1day  020422900AM |
7 " pvc panel, plumbing electrical work for 16 dweling unitsin 7 days 31-03-22 9:00 AM
2 " Concrete pour for the 16 units 7 days 31-03-22 9:00 AM
3 ) decking sheet RCC roof and electrical conduit for SthF 7 days 31-03-22 9:00 AM
Mmoo Shutteringfor shear wallstaircase & lift core walls sbove THF 1 day  110422900AM |
B %™ Concreteforshear wallstaircase & lft core walls above THF 1day ~ 120422900AM |
76 = pvc panel , plumbing electrical work for 16 dweling unitsin 7 days 06-04-22 9:00 AM
7 ) Concrete pour for the 16 units 7 days 06-04-22 9:00 AM
8 - decking sheet RCC roof and electrical conduit for 10thF 9 days 06-04-22 9:00 AM
B ®m  Shutteringfor shear wallsstaircase & lift core walls sbove  1day  210422900AM |
® | % Concreteforshearwallstaircase & lft core walls above 10THF 1day ~ 2204228:00AM |
81 = pvc panel , plumbing electrical work for 16 dweling unitsin 7 days 14-04-22 9:00 AM
82 = Concrete pour for the 16 units 7 days 14-04-22 9:00 AM
8 - decking sheet RCC roof and electrical conduit for 11thF 9 days 14-04-22 9:00 AM
“ | ®m  Shutteringforshearwallsstaircase & lift core walls sbove  1day  290422900AM |
® | = Concreteforshearwallstaircase & lft core walls above ITHF 1day ~ 300422800AM |
8 = pvc panel, plumbing electrical work for 16 dweling unitsin 7 days 22-04-22 9:00 AM
87 = Concrete pour for the 16 units 7 days 22-04-22 9:00 AM
Task [ Manual Task [ Deadiine ¥
Split s Duration-only T Baseline ——
Milestone ¢ Manual Summary Rollup e— Bascline Milestone ¢
Project: PVC FORM WORK Summary "1 Manual Summary =" Baseline Summary [
Date: 30-03-22 1:01 PM Project Summary 1 Start-only C Progress
Inactive Task Finish-only 1 Manual Progress
Inactive Milestone External Tasks ]
Inactive Summary [ | Extemal Milestone ¢
Page 4
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D Task Mode|Task Name Duration Start
0

88 'i decking sheet RCC roof and electrical conduit for 12thF 9 days 22-04-22 3:00 AM
89 - Shuttering for shear walls,staircase & lift core walls above 1day 08-04-22 9:00 AM
90 ) Concrete for shear walls staircase & lift core walls above 12THF 1 day 09-04-22 9:00 AM
91 ) pve panel , plumbing electrical work for 16 dweling unitsin -~ 7 days 30-04-22 9:00 AM
92 " Concrete pour for the 16 units 7 days 30-04-22 3:00 AM
EE " decking sheet RCC roof and electrical conduit for 13THF 9 days 30-04-22 3:00 AM
9 " Beams/Slab shuttering for Mumty,OHT & M/C rooms 3 days 20-04-22 3:00 AM
9% » Beams/Slah Reinforcement fixing,laying of conduits & DB 2 days 22-04-22 9:00 AM
9% - Fixing of Door frames & windows @ FF to 5th floor 50 days 10-03-22 9:00 AM
97 - Fixing of Door frames & windows @ 6th floor to 13th floor 54 days 24-04-22 3:00 AM
98 " Brick work for parapet wall 15 days 10-05-22 9:00 AM
99 - Terrace/Mumty/OHT waterproofing work 3 days 05-05-22 3:00 AM

Task Manual Task I I Deadiine ¥

Split sy Duration-anly Baseline

Milestane ¢ Manual Summary Rollup —— Baseline Milestone ¢

Project: PVC FORM WORK Summary 1 MenlSummay 1 BaselineSummay o]
Date: 30-03-22 1:01 PM Project Summary I 1 Start-only L Progress

Inactive Task Finish-anly 1 Manual Progress

Inactive Milestone External Tasks

Inactive Summary l | Extemal Milestone ¢

Page 5
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Finish Task Name (Conventional Building) Baseline Duration Baseline Start Baseline Finish
|O|:tu
2609 |

16-06-22 6:00 PM Conventional Building 713 days 14-10-21 9:00 AM 26-09-23 6:00 PM
30-11-21 6:00 PM Mobilization 48 days 14-10-21 9:00 AM 30-11-21 6:00 PM
25-11-21 6:00 PM Labor sources 43 days 14-10-21 9:00 AM 25-11-21 6:00 PM
30-11-21 6:00 PM Material sources b days 25-11-219:00 AM 30-11-21 6:00 PM
16-06-22 6:00 PM Execution(Structures): 671 days 25-11-21 9:00 AM 26-09-23 6:00 PM
07-01-22 6:00 PM Mile Stone-01 58 days 25-11-21 9:00 AM 21-01-22 6:00 PM
05-12-21 6:00 PM Site Jungle Clearence work 11 days 25-11-21 9:00 AM 05-12-21 6:00 PM
06-12-21 6:00 PM Site Survey (Contour LVL) 2 days 05-12-219:00 AM 06-12-21 6:00 PM
07-12-21 6:00 PM Earth Excavation 2 days 06-12-219:00 AM 07-12-21 6:00 PM
07-12-21 6:00 PM Site Settingout for foundation layout 1 day 07-12-21 %:00 AM (07-12-21 6:00 PM
12-12-21 6:00 PM Foundation Excavation 5 days 08-12-21 9:00 AM 12-12-21 6:00 PM
16-12-21 6:00 PM Dressing levelling & compaction of eartl5 days 12-12-219:00 AM 16-12-21 6:00 PM
15-12-216:00 PM PCC for below footings 4 days 16-12-215:00 AM 19-12-21 6:00 PM
23-12-21 6:00 PV Reinforcement for footings/Raft 4 days 20-12-21 9:00 AM 23-12-216:00 PM
26-12-21 6:00 PM Shuttering for footings/raft 4 days 23-12-21 9:00 AM 26-12-216:00 PM
28-12-216:00 PM Concrete for footings/raft 3 days 26-12-21 9:00 AM 28-12-216:00 PM
01-01-22 6:00 PM Column/pedestals layout below PB 5 days 28-12-21 9:00 AM 01-01-22 6:00 PM
03-01-22 6:00 PM Reinforcement for columns up to PB , Sh3 days 01-01-22 9:00 AM 03-01-22 6:00 PM
04-01-22 6:00 PM Reinforcement for columns up to PB , Sh2 days 03-01-22 9:00 AM 04-01-22 6:00 PM
06-01-22 6:00 PM Reinforcement for columns up to PB, Sh15 days 05-01-22 5:00 AM 19-01-22 6:00 PM
07-01-22 6:00 PM RCC work for car parking area 2 days 20-01-22 9:00 AM 21-01-22 6:00 PM
16-06-22 6:00 PM Mile stones-02 613 days 22-01-22 9:00 AM 26-09-23 6:00 PM

Task Manual Task I | Deadiine ¥

Split s Duration-only Baseline

Milestone ¢ Manual Summary Rollup se——  Baseline Milestone Q
Projcct: PVC FORM WORK Summary "1 Manual Summary 1 Baseline Summary ||
Date: 30-03-22 1.01 PM Project Summary I I Start-only L Progress

Inactive Task Finish-only ] Manual Progress

Inactive Milestone

Inactive Summary ]

External Tasks

External Milestane &

Page 6
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Finish Task Name (Conventional Building) Baseline Duration Baseline Start Baseline Finish
|Oc1c
26-09 |

11-01-22 6:00 PM Starter layout for ,Shear walls & lift core 18 days 22-01-22 5:00 AM 08-02-22 6:00 PM
12-01-22 6:00 PM Reinforcement lapping for shear 2 days 05-02-22 5:00 AM 10-02-22 6:00 PM
14-01-22 6:00 PM Shuttering for shear walls staircase lift i3 days 11-02-22 9:00 AM 13-02-22 6:00 PM
15-01-22 6:00 PM Concrete for shear walls,staircase & lift 2 days 14-02-22 9:00 AM 15-02-22 6:00 PM
10-02-22 6:00 PM RCC Column upto 8th Floor Roof 35 days 16-02-22 5:00 AM 22-03-22 6:00 PM
25-01-22 6:00 PM RCC roof and electrical conduit for stilt 512 days 23-03-22 5:00 AM 03-04-22 6:00 PM
22-01-22 6:00 PM Shuttering for shear walls staircase lift 1 day 04-04-22 9:00 AM 04-04-22 6:00 PM
23-01-22 6:00 PM Concrete for shear walls,staircase & lift (1 day 05-04-22 9:00 AM 05-04-22 6:00 PM
31-01-22 6:00 PM Brick work @ FF 18 days 06-04-22 9:00 AM 23-04-22 6:00 PM
31-01-22 6:00 PM Beams/Slab shuttering for FF 7 days 24-04-22 9:00 AM 30-04-22 6:00 PM
05-02-22 6:00 PM Beams/Slab Reinforcement fixing,laying 6 days 01-05-22 5:00 AM 06-05-22 6:00 PM
02-02-22 6:00 PM Shuttering for shear walls staircase & 1 day 07-05-22 9:00 AM 07-05-22 6:00 PM
03-02-22 6:00 PM Concrete for shear walls,staircase & lift 1 day 08-05-22 9:00 AM 08-05-22 6:00 PM
11-02-22 6:00 PM Brick work @ SF 18 days 09-05-22 9:00 AM 26-05-22 6:00 PM
11-02-22 6:00 PM Beams/Slab shuttering for SF 7 days 27-05-22 9:00 AM 02-06-22 6:00 PM
13-02-22 6:00 PM Beams/Slab Reinforcement fixing laying 6 days 03-06-22 5:00 AM 08-06-22 6:00 PM
11-02-22 6:00 PM Shuttering for shear walls staircase lift 1 day 09-06-22 9:00 AM 09-06-22 6:00 PM
12-02-22 6:00 PM Concrete for shear walls,staircase & lift 1 day 10-06-22 9:00 AM 10-06-22 6:00 PM
17-02-22 6:00 PM Brick work @ 3rdF 18 days 11-06-22 5:00 AM 28-06-22 6:00 PM
17-02-22 6:00 PM Beams/Slab shuttering for 3rdF 7 days 29-06-22 9:00 AM 05-07-22 6:00 PM
18-02-22 6:00 PM Beams/Slab Reinforcement fixing,laying 6 days 06-07-22 5:00 AM 11-07-22 6:00 PM
21-02-22 6:00 PM Shuttering for shear walls staircase & 1 day 12-07-22 9:00 AM 12-07-22 6:00 PM

Task Manual Task I | Deadine ¥

Split s e Duration-only Baseline

Milestone ¢ Manual Summary Rollup se—— Baseline Milestone Q
Projcct: PVC FORM WORK Summary 1 Manual Summary "1 Baseline Summary |
Date: 30-03-22 1.01 PM Project Summary [ I Start-only C Progress

Inactive Task Finish-only 1 Manual Progress

Inactive Milestone External Tasks

Inactive Summary ! | External Milestone ¢

Page 7
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Finish

25-02-22 6:00 PM
25-02-22 6:00 PM
27-02-22 6:00 PM

05-03-22 6:00 PM
05-03-22 6:00 PM
07-03-22 6:00 PM

08-04-22 6:00 PM
13-03-22 6:00 PM
13-03-22 6:00 PM
15-03-22 6:00 PM

21-03-22 6:00 PM
21-03-22 6:00 PM
23-03-22 6:00 PM

Task Name (Conventional Building) Baseline Duration Baseline Start

Brick work @ 4thF 18 days 14-07-22 9:00 AM
Beams/Slab shuttering for 4thF 7 days 01-08-22 9:00 AM
Beams/Slab Reinforcement fixing,laying 6 days 08-08-22 9:00 AM

Brick work @ 5thF 18 days 16-08-22 9:00 AM
Beams/Slab shuttering for 5thF 7 days 03-09-22 9:00 AM
Beams/Slab Reinforcement fixing laying 6 days 10-09-22 9:00 AM

RCC Column 9th Floor till 13th Floor 35 days 18-09-22 9:00 AM
Brick work @ 6thF 18 days 23-10-22 9:00 AM
Beams/Slab shuttering for 6thF 7 days 10-11-22 9:00 AM
Beams/Slab Reinforcement fixing,laying 6 days 17-11-22 9:00 AM
Brick work @ 7thF 18 days 25-11-22 9:00 AM

Beams/Slab shuttering for 7thF 7 days 13-12-22 9:00 AM
Beams/Slab Reinforcement fixing,laying 6 days 20-12-22 9:00 AM

Baseline Finish

31-07-22 6:00 PM
07-08-22 6:00 PM
13-08-22 6:00 PM

02-05-22 6:00 PM
09-09-22 6:00 PM
15-09-22 6:00 PM

22-10-22 6:00 PM
09-11-22 6:00 PM
16-11-22 6:00 PM
22-11-22 6:00 PM

12-12-22 6:00 PM
19-12-22 6:00 PM
25-12-22 6:00 PM

Project: PVC FORM WORK
Date: 30-03-22 1:01 PM

Task [T Manual Task [ Deadiine

Split s Duration-only T Baseline
Milestone ¢ Manual Summary Rollup s Baseline Milestone
Summary 1 Manual Summary =1 Baseline Summary
Project Summary 1 Start-only C Progress

Inactive Task Finish-anly 1 Manual Progress
Inactive Milestane External Tasks ]

Inactive Summary ! | Extemal Milestone ¢

Page 8
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Finish Task Name (Conventional Building) Baseline Duration Baseline Start Baseline Finish
‘Ocm
2609 |

29-03-22 6:00 PM Brick work @ 8thF 18 days 28-12-22 9:00 AM 14-01-23 6:00 PM
29-03-22 6:00 PM Beams/Slab shuttering for 7thF 7 days 15-01-23 5:00 AM 21-01-23 6:00 PM
31-03-22 6:00 PM Beams/Slab Reinforcement fixing laying 6 days 22-01-23 9:00 AM 27-01-23 6:00 PM
01-04-22 6:00 PM Shuttering for shear walls,staircase & lift 1 day 28-01-23 9:00 AM 28-01-23 6:00 PM
02-04-22 6:00 PM Concrete for shear walls staircase & lift 1 day 29-01-23 9:00 AM 29-01-23 6:00 PM
06-04-22 6:00 PM Brick work @ 9thF 18 days 30-01-23 9:00 AM 16-02-23 6:00 PM
06-04-22 6:00 PM Beams/Slab shuttering for 9thF 7 days 17-02-23 5:00 AM 23-02-23 6:00 PM
06-04-22 6:00 PM Beams/Slab Reinforcement fixing,laying 6 days 24-02-23 5:00 AM 01-03-23 6:00 PM
11-04-22 6:00 PM Shuttering for shear walls,staircase & lift 1 day 02-03-23 9:00 AM 02-03-23 6:00 PM
12-04-22 6:00 PM Concrete for shear walls staircase & lift 1 day 03-03-23 9:00 AM 03-03-23 6:00 PM
12-04-22 6:00 PM Brick work @ 10thF 18 days 04-03-23 9:00 AM 21-03-23 6:00 PM
12-04-22 6:00 PM Beams/Slab shuttering for 10thF 7 days 22-03-23 9:00 AM 28-03-23 6:00 PM
14-04-22 £:00 PM Beams/Slab Reinforcement fixing,laying 6 days 29-03-23 5:00 AM (03-04-23 6:00 PM
21-04-22 6:00 PM Shuttering for shear walls,staircase & lift 1 day 04-04-23 9:00 AM 04-04-23 6:00 PM
22-04-22 6:00 PM Concrete for shear walls staircase & lift 1 day 05-04-23 9:00 AM 05-04-23 6:00 PM
20-04-22 6:00 PM Brick work @ 11thF 18 days 06-04-23 9:00 AM 23-04-23 6:00 PM
20-04-22 6:00 PM Beams/Slab shuttering for 10thF 7 days 24-04-23 9:00 AM 30-04-23 6:00 PM
22-04-22 6:00 PM Beams/Slab Reinforcement fixing laying 6 days 01-05-23 9:00 AM 06-05-23 6:00 PM
29-04-22 6:00 PM Shuttering for shear walls,staircase & lift 1 day 07-05-23 9:00 AM 07-05-23 6:00 PM
30-04-22 6:00 PM Concrete for shear walls staircase & lift 1 day 08-05-23 9:00 AM 08-05-23 6:00 PM
28-04-22 6:00 PM Brick work @ 12thF 18 days 09-05-23 9:00 AM 26-05-23 6:00 PM
28-04-22 6:00 PM Beams/Slab shuttering for 12thF 7 days 27-05-23 9:00 AM 02-06-23 6:00 PM

Task Manual Task I 1 Deadiine 4

Split s Duration-only Baseline

Milestone ¢ Manuzl Summary Rollup ses——  Baseline Milestone ¢

Project: PVC FORM WORK Summary 1 MenelSmmay 1 Baseline Summary o]
Date: 30-03-22 1:01 PM Praject Summary [ I Start-only L Progress

Inactive Task Finish-only 1 Manual Progress

Inactive Milestone External Tasks

Inactive Summary l | External Milestone ¢
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Finish

Task Name (Conventional Building) Baseline Duration

Baseline Start

Baseline Finish

|O|:tc|
2609 | g

30-04-22 6:00 PM Beams/Slab Reinforcement fixing laying 6 days 03-06-23 5:00 AM 08-06-23 6:00 PM
08-04-22 6:00 PM Shuttering for shear walls,staircase & lift 1 day 09-06-23 9:00 AM 09-06-23 6:00 PM
09-04-22 6:00 PM Concrete for shear walls staircase & lift 1 day 10-06-23 9:00 AM 10-06-23 6:00 PM
06-05-22 6:00 PM Brick work @ 13thF 18 days 11-06-23 9:00 AM 28-06-23 6:00 PM
06-05-22 6:00 PM Beams/Slab shuttering for 13thF 7 days 29-06-23 5:00 AM 05-07-23 6:00 PM
08-05-22 6:00 PM Beams/Slab Reinforcement fixing laying 6 days 06-07-23 5:00 AM 11-07-23 6:00 PM
22-04-22 6:00 PM Beams/Slab shuttering for Mumty,OHT &3 days 12-07-23 9:00 AM 14-07-23 6:00 PM
23-04-22 6:00 PM Beams/Slab Reinforcement fixing laying 2 days 15-07-23 9:00 AM 16-07-23 6:00 PM
28-04-22 6:00 PM Fixing of Door frames & windows @ FF t 50 days 17-07-23 9:00 AM 04-09-23 6:00 PM
16-06-22 6:00 PM Fixing of Door frames & windows @ 6th 54 days 17-07-23 9:00 AM 08-09-23 6:00 PM
24-05-22 6:00 PM Brick work for parapet wall 15 days 05-09-23 5:00 AM 23-09-23 6:00 PM
07-05-22 6:00 PM Terrace/Mumty/OHT waterproofing wor 3 days 24-09-23 5:00 AM 26-09-23 6:00 PM

Task Manual Task I I Deadine ¥

Split s Duration-only Baseline

Milestone ¢ Manual Summary Rollup s Baseline Milestone ¢
Project: PVC FORM WORK Summary 1 ManualSummay 1 BaselineSummay D]
Date: 30-03-22 1:01 PM Project Summary [ I Start-only L Progress

Inactive Task Finish-only 1 Manual Progress

Inactive Milestone External Tasks

Inactive Summary I | External Milestone ¢
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‘ 2022

ctober | November | December ‘ January | Febryary | March
03-10 | 10-10 | 17-10 | 2-10 | 31-10 | 0711 [ 1411 [ 2001 | 2811 0512 [ 1212 [ 1912 | 2612 | 0201 | 0001 [ 1601 | 2301 | 3001 | 0602 | 13-02 | 2002 | 27-02 | 0603
or sources ., Labor sources
Material source Material sources
|
Site Jungle Clearence worl Site Jungle Clearence work
Site Survey (Contour LVL) l Site Survey (Contour LVL)
Earth Excavation l Earth Excavation
Site Settingout for foundation layout lSitiaz Settingout for foundation layout
Foundation Excavation l Foundation Excavation
Dressing,levelling & compaction of earth below PCC l Dressing,levelling & compaction of earth below PCC
PCC for below footings l PCC for below footings
Reinforcement for footings/Raft l Reinforcement for footings/Raft
Shuttering for footings/raft l Shuttering for footings/raft
Concrete for footings/raft l Concrete for footings/raft
Column/pedestals layout below PB J' Column/pedestals layout below PB
anchor bolt work below PB l anchor bolt work below PB
anchor bolt work above PB l anchor bolt work above PB
ISMB steel column upto stilt level ISMB steel column upto stilt level
RCC work for car parking area l, RCC work for car parking area
I
Task Manual Task I | Deadine ¥
Split s Duration-only Baseline
Milestone ¢ Manual Summary Rollup se—— Baseline Milestone ¢
Project: PVC FORM WORK Summary 1 Manual Summary "1 Baseline Summary I
Date: 30-03-22 1:01 PM Praject Summary [ 1 Start-only C Progress
Inactive Task Finish-anly 1 Manual Progress
Inactive Milestone External Tasks
Inactive Summary [ | Exteral Milestone ¢
Page 11

Fig 4.2 TIME ANALYSIS - PVC PANEL vs CONVENTIONAL BUILDING
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| 2022

ctober

| November | December |Januar}r February ‘ March
03-10 | 10-10 | 17-10 | 24-10 | 3110 | 07-11 | 1411 | 21-11 | 2811 [ 0512 | 1212 | 1912 | 26-12 | 02-01 | 09-01 | 1601 | 23-01 | 3001 0602 | 13-02 | 2002 | 2702 | 0603
Starter layout for Shear walls & lift core walls ¥ Starter layout for ,Shear walls
Reinforcement lapping for shear walls,staircase & lift core walls above PB l Reinforcement lapping for
Shuttering for shear walls staircase lift core wall 7, Shuttering for shear wal
Concrete for shear walls,staircase & lift core walls above PB y Concrete for shear wal

ISMB steel column upto 8th level 1
decking sheet RCC roof and electrical conduit for stilt
Shuttering for shear walls,staircase lift core wall above stilt Ievel.r
Concrete for shear walls staircase & lift core walls [,
pvc panel , plumbing electrical work for 16 dweling units in FF
Concrete pour for the 16 unit N
decking sheet RCC roof and electrical conduit for FF

—
Shuttering for shear walls staircase & lift core walls above FFyy.

o

pvc panel , plumbing electrical work for 16 dweling units in SF-

Concrete for shear walls,staircase & lift core walls above FF

Concrete pour for the 16 unit
decking sheet RCC roof and electrical conduit for 5
Shuttering for shear walls,staircase & lift core walls above SF J'

pvc panel , plumbing electrical work for 16 dweling units in 3rdF

Concrete for shear walls,staircase & lift core walls above SF

Concrete pour for the 16 unit
decking sheet RCC roof and electrical conduit for 3rd

4

Shuttering for shear walls,staircase & lift core walls above 3RDF h

Task Manual Task [ | Deadline ¥

Split nonnnnnnnnn - Duration-only Baseline

Milestone ¢ Manuzl Summary Rollup s Baseline Milestone ¢
PFOjOCt.‘ PVC FORM WORK Summary 1 Manual Summary "1 Baseline Summary ||
Date: 30-03-22 1:01 PM Project Summary [ I Start-only L Progress —

Inactive Task Finish-only 1 Manual Progress e ——

Inactive Milestone External Tasks

Inactive Summary l | External Milestone ¢

Page 12
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| 2022

ctober

0310 | 1010 | 17-10 | 24-10 | 3110 | 0711 | 1411 | 2111 | 281 1|05|2|12I2|1912|2ﬁ12|0201|0901|1601|230]|300]|0602|1302|2002|2?02|0603

‘ November

| December

eb nuary | March

Concrete for shear walls staircase & lift core walls above 3RDF h
pvc panel , plumbing electrical work for 16 dweling units in 4th
Concrete pour for the 16 unitT
decking sheet RCC roof and electrical conduit for 4thFy,
Shuttering for shear walls,staircase & lift core walls above 4THF 7.
Concrete for shear walls staircase & lift core walls above 4THF %J
pve panel , plumbing electrical work for 16 dweling units in Sthﬁ;_
Concrete pour for the 16 unit
decking sheet RCC roof and electrical conduit for 5th |
Shuttering for shear walls staircase & lift core walls above 5TH
Concrete for shear walls staircase & lift core walls above STHF 1
ISMB steel column from 9th Floor till 13th Floor
pve panel , plumbing electrical work for 16 dweling units in 6thE
Concrete pour for the 16 uni
decking sheet RCC roof and electrical conduit for 6th
Shuttering for shear walls,staircase & lift core walls above
Concrete for shear walls,staircase & lift core walls aboy
pve panel , plumbing electrical work for 16 dweling units in 7th
Concrete pour for the 16/unit|
decking sheet RCC roof and electrical conduit for 7th
Shuttering for shear walls,staircase & lift core wa

Concrete for shear walls,staircase & lift care w

Project: PVC FORM WORK
Date: 30-03-22 .01 PM

Task

Split

Milestane
Summary

Project Summary
Inactive Task
Inactive Milestone

Inactive Summary

Manual Task I | Deadine ¥
mnnnnnnnn - Duration-only Baseline
Manual Summary Rollup se—— Baseline Milestone 0

®

"1 Manual Summary "1 Baselire Summary ]

1 Start-only L Progress ——
Finish-gnly | Manual Progress
External Tasks

| External Milestone ¢

Page 13
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| 2022

ctober

0310 | 10-10 | 17-10 | 2410 | 3110 | 0711 | 1411 | 2111 | 2a1 [ osei2 | 1212 | 1912 | 262

| November

| December

| January | February | March
| 0201 | 09-01 | 1601 | 23:01 3001 | 0602 | 13-02 | 2002 | 2702 | 0603

pve panel , plumbing electrical work for 16 dweling|unit|

Concrete pour for the

decking sheet RCC roof and electrical conduit
Shuttering for shear walls staircase & lift core

Concrete for shear walls,staircase & lift core

pvc panel , plumbing electrical work for 16 dwel
Concrete pour

decking sheet RCC roof and electrical
Shuttering for shear walls staircase &

Concrete for shear walls,staircase §

pvc panel , plumbing electrical work for 16
Congretd

decking sheet RCC roof and elect

Shuttering for shear walls,sta

Concrete for shear walls,st

pve panel , plumbing electrical work

(
decking sheet RCC roof an
Shuttering for shear |
Concrete for shea

pve panel , plumbing electrid

Project: PVC FORM WORK
Date: 30-03-22 1:01 PM

Task

Split

Milestane
Summary

Project Summary
Inactive Task
Inactive Milestone

Inactive Summary

®

ﬁ

I

Manual Task I | Deadine ¥

Duration-only Baseline

Manual Summary Rollup e—— Baseline Milestone ¢

Manual Summary "1 Baseline Summary ]
Start-only L Progress ——
Finish-only | Manual Progress ——
External Tasks

External Milestone ¢
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| 2022

ctober

0310 | 10-10 | 17-10 | 24-10 | 31-10 | 07-11 | 1411 | 2011 | 2811 [ 0512 | 1212 [ 1992 | 26-12 | 02-01 | 00-01 | 1601 | 23-01 | 30-01 | 0602 | 13-02 | 2002 | 27-02 | o603

| November

| December

| January | February

| March

Shuttering for shear walls staircase &
Concrete for shear walls,staircase & lift

Beams/Slab Reinforcement fixing,la
Fixing of Door frames & windows @ FF to 5th floory,

decking sheet| RCC
ift

pve panel , plumbing

decking she
Beams/Slab shuttd

Fixing of Door framq
Task Manual Task I | Deadine ¥
Split mnmmnn - Duration-only Baseline
Milestone ¢ Manual Summary Rollup s— Baseline Milestone @
Project. PVC FORM WORK Summary 1 Manual Summary 1 Baseline Summary le—]
Date: 30-03-22 1.01 PM Project Summary [ 1 Start-only C Progress ——
Inactive Task Finish-only | Manual Progress ——
Inactive Milestone Extemal Tasks
Inactive Summary l | Extemal Milestone o
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| April
1303 | 2003 | 27-03 rm-m | 1004 | 17-0 | 2404

‘June

| August

ay | July
0105 | 0805 | 1505 | 205 | 2905 | 05-06 | 12.06 | 19-06 | 26.06 | 03-07 | 1007 | 17-07 | 2407 | 31.07 | 07-08 | 1408

Project: PVC FORM WORK
Date: 30-03-22 1:01 PM

Task

Split

Milestone
Summary

Project Summary
Inactive Task
Inactive Milestone

Inactive Summary

¢

ﬁ

Manual Task I | Deadine
Duration-only Baseline

Manual Summary Rollup e—— Baseline Milestone
Manual Summary "1 Baseline Summary
Start-only C Progress
Finish-gnly ] Manual Progress
External Tasks

External Milestone &

.

¢
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A I

1303 | 2003 | 27-03

ril
03-04 | 10-04 | 17-04 | 24-04

[

2y
01-05 | 08:05 | 1505 | 22-05 | 2

Lneg
005 | 05-06 | 12-06 | 1906 | 26-0

| luly | August
6 | 0307 | 10-07 | 17-07 | 2407 | 31-0 | 07-08 | 1408

Is & lift core walls
 shear walls,staircase & lift core walls above PB
lIs,staircase lift core wall
lIs staircase & lift core walls above PB
ISMB steel column upto 8th level
decking sheet RCC roof and electrical conduit for stilt
Shuttering for shear walls,staircase lift core wall above stilt level
Concrete for shear walls,staircase & lift core walls
pve panel , plumbing electrical work for 16 dwelin
Concrete pour for the 16 units
decking sheet RCC roof and electrical

Concrete for shear walls,staircase &

Concrete po
deckin

Con

Shuttering for shear walls,staircase & lift core walls above FF

pvc panel , plumbing electrical work for 16 dweling units in SF

Shuttering for shear walls,staircase & lift core walls above SF

g units in FF

conduit for FF

lift core walls above FF

ur for the 16 units
g sheet RCC roof and electrical conduit for SF

rrete for shear walls staircase & lift core walls above SF
pve panel , plumbing electrical work for 16 dwelif

Concrete pour for the 16 units
decking sheet RCC roof and electrica

Shuttering for shear walls staircase

Task Manual Task [ | Deadline 4

Split oo Duration-only Baseline

Milestone ¢ Manual Summary Rollup s Baseline Milestone ¢
Project: PVC FORM WORK Summary """ Manual Summary F="""1 Baseline Summary ]
Date: 30-03-22 1:01 PM Project Summary ! I Start-only C Progress

Inactive Task Finish-gnly ] Manual Progress

Inactive Milestone External Tasks

Inactive Summary ! | Extemal Milestone ¢
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[ Apiil M
13-03 | 2003 | 2703 f

ay
0304 | 1004 | 17-04 | 2404 | 0105 | 0805 | 1505 | 2205 | 2

|June

|July
5-05 | 05-06 | 12-06 | 19-06 ‘ 26-06 | 03-07 | 10-07 | 17-07 | 24-07 | 3107 | 07-08 ‘ 14-08

|Augu5t

Concrete for shear walls staircase &
pvc panel , plumb)

Inactive Milestone

Inactive Summary

Concrete p
decki
Shut
Cor
ve 6THF .
e 6THR.
alls above 7THF-.
pvalls above TTHF'%
Task Manual Task 1 | Deadine 4
Split snnennnnn - Duration-only Baseline
Milestone ¢ Manual Summary Rollup e Baseline Milestone Q
Projcct: PVC FORM WORK Summary 1 Manual Summary "1 Baseline Summary I
Date: 30-03-22 1.01 PM Project Summary ! I Start-only C Progress ——
Inactive Task Finish-anly 1 Manual Progress e —

External Tasks

External Milestone ¢

Page 18

84



| Arril

13-03 | 20-03 ‘ 27-03 | 03-04 | 10-04 | 17-04 | 24-04

|June

ay |Ju|},r
01-05 | 08-05 | 15-08 | 22-05 | 29-05 | 05-06 | 12-06 | 19-06 | 26-06 | 03-07 | 10-07 | 17-07 | 2407 |

|Augu51
3107 | 07-08 | 14-08

ts in 8t
e 16 uni

t for 8t

walls above 8TH F+
e walls above 8TH F%

ling units in 9thf

r for the 16 unity;

conduit for 9thf;
& lift core walls above 9@5
& lift core walls above 9THF.

dweling units in 10t
te pour for the 16 uni
trical conduit for 10t
laircase & lift core walls above 10TH
taircase & lift core walls above 10THF1
k for 16 dweling units|in 11t
Concrete pour for the|16 uni
nd electrical conduit for 11t
walls,staircase & lift qore walls above 11TH

i

ar walls,staircase & lift core walls above 1TH

cal work for 16 dweling units in 12t
'{or the 16 unit

Concrete pour

Task
Split
Milestone

Summary

Project: PVC FORM WORK

Date: 30-03-22 1:01 PM Project Summary

Inactive Task
Inactive Milestone

Inactive Summary

®

ﬁ

1

Manual Task I | Deadine L 4

Duration-only Baseline

Manual Summary Rollup —— Baseline Milestone ¢

Manual Summary I 1 Baseline Summary
Start-only C Progress
Finish-only 1 Manual Progress

External Tasks

External Milestone ¢
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| Agiil
1303 | 20-03 | 27-03 Fo;-m | 10-04

| 1704 | 244

|June

| August

ay |Ju|y
01-05 | 0805 | 15-05 | 2005 | 20-05 | 05-06 | 12-06 | 19-06 | 26-06 | 03-07 | 1007 | 17-07 | 24.07 | 31-07 | 07-08 | 1408

C roof and electrical conduit for

t core walls above IZTE‘
ft core walls abave 12THFl
electrical work for 16 dweling u
Concrete pour for

aying of conduits & DB boxes @

121§

nﬂs in 13THE;
the 16 unitl;

eet RCC roof and electrical conduit for 13T

ering for Mumty,OHT & M/C roomy;

TF vl l

nes & windows @ 6th floor to 13th flody
Brick work for parap

et:ml;
Terrace/Mumty/OHT waterproofing worl

Project: PVC FORM WORK
Date: 30-03-22 1:01 PM

Task

Split

Milestone
Summary

Project Summary
Inactive Task
Inactive Milestone

Inactive Summary

¢

ﬁ

Manual Task I | Deadiine
Duration-only Baseline

Manual Summary Rollup s Bzseline Milestone
Manual Summary "1 Baseline Summary
Start-only C Progress
Finish-only ] Manual Progress
External Tasks

External Milestone ¢

1
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RESULT

700 days

600 days
mPVC 500 days
m CONVENTIONAL 400 days
300 days
200 days
- - - - - l
0days —_—
Labor sources Material sources Mile stones-01 Mile stones-02
mPVC 43 days 6 days 44 days 161 days
m CONVENTIONAL 43 days 6 days 58 days 613 days

70% TIME IS SAVED IN PVC FORMWORK SYSYTEM COMPARED TO CONVENTION SOLID BLOCK SYSYTEM, MOST TIME
IS SAVED DURING THE PVC PANELING CONCRETE FORMWORK PREOCESS

Fig 4.2.1 Result - PVC PANEL vs CONVENTIONAL BUILDING
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4.3 LIFE CYCLE COST FOR PVC VS CONVENTIONAL BUILDING

m DISCRIPTION EXISTING/PVC WALL PANEL SOLID BLOCK

PRICE RS. 27,614,000 RS. 25,365,600
2 BREAKAGE/WASTAGE 10% 5%
3 U-VALUE 0.14 W/SQM.K 2 W/ sQM.K

NOTE: WITH THE THERMAL CONDUCTANCE OF THE MATERIALS FROM THE TABLE THE ENERGY CONSUMPTIONS FO@THE DIFFERENT COMINATIONS OF

THE MATERIALS IS CALCULATED

. o o
HEAT GAIN IN PVC STRUCTURE ‘ HEAT GAIN IN SOLID STRUCTURE
1.CONDUCTION OF HEAT IN WALLS AND WINDOWS (] 1.CONDUCTION OF HEAT THROUGH WALLS AND WINDOWS
' 1.Conduction: l 1.Conduction:
Qe =A*U*T.DIFF 1 Qe =A*U*T.DIFF
| (WHERE; A=AREA IN Sq. Meter | (WHERE; A=AREA IN Sq. Meter
1l U=U-FACTOR(T L TR. i) U=U-FACTOR(T TR,
l . \TURE BETWEEN OUTDOOR AND | ! \TURE BETWEEN OUTDOOR AND
INDOOR INDOOR
= = = = ] = = - | = = = =
1 NORTH WALL 75.3 0.14/ 6 63.25_j il NORTH WALL 75.3 2 6| 903.6!
ol SOUTH WALL 75.3 0.14/ 6 63.252| -3 SOUTH WALL 75.3 2 6 903.6
3 EAST WALL 39.2 0.14 6 32.928 ! 3 EAST WALL 39.2 ZJ 6 470.4
3 WEST WALL 39.2 0.14 6 32.928 4 WEST WALL 39.2 2] 6 470.4]
5 NORTH WINDOW 9.6 2.5 6 144 = NORTH WINDOW 9.6 2.5 6 144
6 SOUTH WINDOW 9.6 2.5 6 144| 6 SOUTH WINDOW 9.6 2.5 6 144
7 EAST WINDOW 1.6 2.5 6 24 7 EAST WINDOW 1.6 2.5 6 24
8 WEST WINDOW 2.2 2.5 6 33 8 WEST WINDOW 2.2 2.5 6 33
S TOTAL PER FLOOR 537.36 Z TOTAL PER FLOOR 3093
10 NO.OF FLOORS 13| 10 NO.OF FLOORS 13
11 ALL FLOOR TOTAL 6985.68 11 ALL FLOOR TOTAL 40209
12 ROOF 757.56 0.14/ 6 636.3504| 12 ROOF 757.56 2 6 9090.72
13 FLOOR 757.56 0.14 6 636.3504 13 FLOOR 757.56 2 6 9090.72
14 GRAND TOTAL 8258.3808) 14 GRAND TOTAL -I 58390.44)
Qs =A*I1*0 ] Qs =A*1*0
|
(WHERE; A=AREA IN Sq. Meter ] (WHERE; A=AREA IN Sq. Meter
I= Radiation heat flow density, in W/m2 & | I= Radiation heat flow density, in W/m2 &
|
G-Sol.rgainfaeﬁorcfwhdowglus 1 6 = Solar gain factor of window glass
L v | v -] v - (~]] v E | v e B [~
1 |NORTH WINDOW 9.6| 0.5 1360 6528| 1 |NORTH WINDOW 9.6 0.5 1360 6528
2 |souTH winDow 9.6 0.5 1360 6528| 2 |SOUTH WINDOW 9.6 0.5 1360 6528
3 |eAasT wiNDOW 1.6 0.5 1360 1088 3 |EAST WINDOW 1.6 0.5 1360 1088
4 |WEST WINDOW 2.2 0.5 1360 1496, 4 |wesT winDow 2.2 0.5 1360 1496
5 |PERFLOORTOTAL 15640 5 |PER FLOOR TOTAL 15640
6  |NO.OF FLOORS 13 6 |NO.OF FLOORS 13
7 |GRAND TOTAL 203320|| 7 |GRANDTOTAL 203320
3.INTERNAL HEAT GAIN DUE TO OCCUPANCY ,LIGHTING AND ETC 3.INTERNAL HEAT GAIN DUE TO OCCUPANCY ,LIGHTING AND ETC
- [ - || SR e e L~
1 LED TUBE LIGHT as 12 576 1 LED TUBE LIGHT
2 LED BULBS 32 10 320 2 LED BULBS
3 PLUG POINTS 64 100 6400 3 PLUG POINTS
a4 FAN 32 75 2400 4 FAN
s CHIMNEY 16 120 1920 B CHIMNEY
6 T.V 16 s 80 6 T.V
7 FRIDGE 16 100 1600 7 FRIDGE
8 OCCUPANCY 70 130 9100 8 OCCUPANCY 70 130 9100
9 HEAT GAINED PER 19996 9 HEAT GAINED PER 19996
UNIT UNIT
10 TOTAL NO.OF UNITS 208 10 TOTAL NO.OF UNITS 208
11 |GRAND TOTAL % 3 11 |GRAND TOTAL
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OPERATION COST TO REMOVE HEAT GAIN IN BUILDING o MAINTENANCE COSTING FOR PVC MAINTANANCE COST FOR SOLID STRUCTURE

o - - v
. - - . : 1 2022 0.07]| |~ - - v
1 22| 17,3357 78000) 007 1801357 2 2023 1 2022 0.07]
2 223 134353199 83460 19265199 3 2024 2 2023
3 04 197307.4%) 53022 2637369 a 2025 3 2024
4 w5 nssan| 95553354 2206733.783| S 2026/ 55000 a4 2025,
5 s 2sesesaTS] 10000888 700000] 061211568 6 2027 5 2026 700000
§ w7 uamer.43) 105399.035 2526456378 7 2028 6 2027
7] o 2586234157 117056.9674] 2703351124 s 2029 7 2028
§ 28| 2%mas 125250.9552] 2892585.703| S 2030 8 2029
3 2% 2610488 124018522 3095066.702| T o1 01315 567 9 2030
10 01 e85 143399.8186]  1286921.849) 4538542.80| T 2083 - 10 2031 1286921.449
1 032 330104062 1534378059 3543541868 = —= 1 2032
1 233 IWMILYG 1641784523 3791589.798) 12 2033
13 203 388133014 175670.9439) 4057001.084| & S 13 2034
1 w2 4150325 1879791 4340391.16] a8 Lo 14 2035,
15 03 s 2011256637 1804973 5843834 446 = i MU 15 2036 1804973.905
1 o amemedls|  21sasn 570000778 16 2037 16 2037
7l S087632.061 B0 5087632.061 17 2038 17, 2038,
18 0% SM3n66.06 246387585 5630153.892] 18 2039 18 2039
19 231 sausn.] B/AIIT) 5088464664 19 2040 19 2040
) 03 622568083 2820891477 2531569.275) 9046226.465| 20 2041 198909.0144 20 2041 2531569.275
2 2033 666884706 301835.3881 6970683.194) 21 2042 21 2042
2 w0 7135667153 322963.8652) 7458631018 22 2043 22 2043
5 w4 7635163853 55713358 7960735.189)| 23 2044 2 00
T 00 E8%5I3 3697613283 8539386.652) 24 2045 24 2045
5| w6 s71453.09% 395684.6204] _ 3550636.867] 12687800.59) 25 (G046 278980.1824 25 2046 3550656.867
frora. | 103000679 a9nae9|  98M121.496 123808183 TOTAL 775823.8318| TOTAL 9874121.496
RESULT

Assuming the ac to be a 3 star rated, its Energy Efficiency Ratio ( EER )=2.7 cooling capacity of 1
ton is equal to 3.517 kW of power. From the above calculation we come to know that it takes 120
TR of air conditioning to remove the heat collected in the building per hour. For an 1 TR AC, the
monthly cost would go up to Rs.1,382 considering that the AC runs for 8 hours a day, so the annual
operation cost of running,57 TR of AC will be Rs. 1,990,080. Maintenance is 90% higher for the
solid block system while compared with PVC panel system.
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CHAPTER 5

CONCLUSION

RECOMMENDATIONS OF PVC WALL PANELING SYSYTEM IN CONSTRUCTION
SECTOR

Mass housing PVC panelling system are more cost efficient and economical. In this Construction
we can reduce man power, cost and time of construction. The use of natural resources which are
now day not easily available like river sand, water and agricultural land is used. It reduces adverse
effects on environment. The building constructed using raw materials comes under green building
categories as after constructing it energy requirement for hear insulation, sound insulation, humidity
and temperature inside is less than conventional building. It is very effective technology to beat the
current rising cost of construction. And the most important this new technology is having potential
to provide shelter to the “‘HOMELESS INDIANS” . Thereby reduce burning down of the environment
and help to reduce global warming. The PVC panelling system is used also to protect the lives and
properties of the people as these building will be resistant to natural disasters like earthquakes,
cyclone, fire etc. This will also contribute to achieve the goal of much needed social inclusive
development due to its various benefits and advantages with affordability for low income segments
also.

ADVANTAGES OVER CONVENTIONAL BUILDING

Less embodied energy and carbon footprint: significant reduction in use of river sand water and
cement, recycling of industrial waste PVC. Lower cost of structure, due to that we can save
materials. Lower Building weight contributing to savings in foundation and reduction in design for
earthquake forces, particularly in multi-storied construction. Buildings up to 8 — 15 storeys can be
designed using this load — bearing system, without the need for beams and columns. The
structure in light weight and accurate. The whole construction is economical, cost effective, PVC
panel is the perfect choice for many insulation and construction lightweight, fast and economic
construction.

CONCLUSION

From the analysis of the case studies conducted it was found that construction cost of 10.5% is
saved while using conventional solid block system but when used in mass housing the cost saving
will be more in PVC is efficient in mass housing. 70% time is saved compared to conventional
building when PVC panels are used. Most time is saved during panelling work and concrete work
in PVC panelling work. To conclude that, PVC panelling, this method of construction is an
alternative and efficient solution for building construction techniques. Therefore this is the good
solution for fast delivery of mass dwelling / housing is very critical for reducing huge urban housing
shortage in india.
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