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Abstract— The aim of our work is to design, estimate and to
calculate the cost of a G+1 3-BHK Villa according to Indian
Standard codes. The design of a building can be done
manually or with the help of Software. We have selected
partial manual and partial software because complete design
of manual consumes a lot of time, effort and can contain
mistakes whereas, by using partial methods we can save time
and obtain results without errors. Generally people go up with
software to attain approximate values to avoid manual
mistakes. Now a days there are several software's are
available in market for analysis and design of Civil
Engineering structures like ETABS, STAAD Pro and
STRUDS etc., At present work we used software named
“STAAD PRO" for partial software design. The major use of
this software is for the final cross check of analysed results.
Estimating is the technique of calculating/computing the
various quantities and the expected expenditure to be incurred
on a particular work/ project. For all engineering works it is
required to know beforehand the probable cost of
construction known as the estimated cost. Necessary for
preparing an estimate are drawings like plan, elevation and
sections of important point’s, detailed specifications about
workmanship& properties of materials, Standard schedule of
rates of the current year. Estimate is required to invite the
tenders and Quotations and to arrange contract, also required
to control the expenditure during the execution of work.
Estimate decides whether the proposed plan matches the
funds available or not. In this project we estimate the
quantities required for the construction of the individual villa
and later calculate the cost by preparing the abstract of cost.
Keywords: Shear Force, Bending Moment, Deflection, Slabs,
Beams, Columns, Footings, Estimate, Standard Schedule,
Abstract Estimate, Specifications, Lumpsum, Carpet Area,
Quotations

. INTRODUCTION

Building construction is the engineering deals with the
construction of building such as residential houses. In a
simple building can be define as an enclose space by walls
with roof, food, cloth and the basic needs of human beings.
In the early ancient times humans lived in caves, over trees or
under trees, to protect themselves from wild animals, rain,
sun, etc. as the times passed as humans being started Oliving
in huts made of timber branches. The shelters of those old
have been developed nowadays into beautiful houses. Rich
people live in sophisticated condition houses which are
nothing but ‘VILLA”.

Buildings are the important indicator of social
progress of the county. Every human has desire to own
comfortable homes on an average generally one spends his
two-third life times in the houses. The security civic sense of
the responsibility. These are the few reasons which are
responsible that the person do utmost effort and spend hard
earned saving in owning houses.

Nowadays the house building is major work of the
social progress of the county. Daily new techniques are being
developed for the construction of houses economically,
quickly and fulfilling the requirements of the community
engineers and architects do the design work, planning and
layout, etc, of the buildings. Draughtsman is responsible for
doing the drawing works of building as for the direction of
engineers and architects. The draughtsman must know his job
and should be able to follow the instruction of the engineer
and should be able to draw the required drawing of the
building, site plans and layout plans etc, as for the
requirements.

Il. LITERATURE REVIEW

B. Suresh & P.M.B Raj Kiran Nanduri 2012: This research
paper focusses on the comparison between earthquake
resistant analysis and design vs the non-earthquake resistant
analysis and design using STAAD pro. This paper shows that
the concrete and reinforcement requirement for both
structures is similar and that there is no higher cost involved
in building a structure with seismic loading.

Azidah Ziden, Fatariah Zakaria & Ahmad Nizam
Othman (Universiti Sains Malaysia, Penang, Malaysia)
(2012): This study shows how AutoCAD can be an effective
tool in increasing the performance of students of various
levels. It helps in proper visualisation of the project to be
undertaken and thus help students in learning Engineering
Design better. The study also shows how AutoCAD increases
the efficiency of the student/designer.

Forsythe (2014) opined that in today's rapidly
changing world, there is a drastic change in the life style of
the people. People prefer to have a comfortable living with
modern dressing styles and rich looks, sumptuous food, air-
conditioned rooms, luxury cars and homes with all facilities/
amenities. They want to fulfill their life-time ambition of
owning a beautiful house with an aesthetical appeal, and they
attain the status of "customers™ in the context of home-buying
once they complete the transaction of purchase or occupy a
residential house or apartment as an owner.

Mary and Surulivel (2015) carried out a Study on
Buyer Satisfaction in Residential Apartment with Reference
to VGN Infra Pvt. Ltd. The study observes the performance
of the construction company and its customer satisfaction.
The performance is calculated according to the degree of
customer satisfaction as professed by customers themselves.
Structured questionnaire is used to evaluate the satisfaction
level of the customers. Percentage analysis, chi-square
analysis and frequency analysis were used to evaluate the
result. The result of this study discovered that the location and
before and after sales services provided by the construction
company has a major influence on customer satisfaction.
Results also indicate that the company should improve its
performance in quality assurance, customization, handover
procedures and its related areas.
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I1l. METHODOLOGY
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IV. BUILDING DATA FOR ANALYSIS

A. Salient Features
—  Utility of Building : Residential Building villa
— Avrea of the site: 15 X 30 (m)
— Building Height: 6.025m
— Number of Storey: (BASEMENT+G+1)
—  Type of construction : R.C.C Framed Structure
—  Shape of Building :Rectangular
—  Number of staircase: one
—  Type of Walls: Brick Wall
Dimension Of Beams B1-200 x 450
Dimensions of column C1-200 x 450
Thickness of slab 150mm
Thickness of external wall 230mm
Thickness of internal wall 150mm
Live load 3Kn/m?
Floor finish 1Kn/m?
All rooms and kitchen 2Kn/m?
Toilet and bathroom, corridor, staircase 2Kn/m?

V. ANALYSIS AND DESIGN G+1 3BHK-VILLA

Six steps in staad pro

The following six steps are used in the finite elements
analysis of any structure.

Idealize the structure into a number of elements

Develop the element stiffness matrix using constructive
law.

Assemble the element stiffness to form global stiffness
matrix using compatibility and equilibrium.

Apply necessary boundary conditions.

— Solve the equations [K] {r}={R} Where [K] is the
structural stiffness matrix, {r}-generalized
displacements solve for elements stresses.

— Knowing the displacements solve for elements stress.

The commands used in the input file are explained
in section 5 of the STAAD Technical Reference Manual.

Users are urged to refer to that manual for the understanding

of the language. The procedure for creating the file using the

built-in editor is explained further below in this section.

Alternatively, any standard text editor such as Notepad or

Word pad may also be used to create the command file.

However, the STAAD.Pro

A. Plan of Beams and Columns

222 m 33m Zaiam 395m g322m  gadam
1.1m 1.1m
222 m 285m 222 m
B.5m B.5m 3.5m
24m 24m
£ 82m 33m Zaaam 285n8.95m #5322 ni.1 ng38am
22m 22m
£282m 33m Za.82m
517 m
3.5m 3.5m
£282m 33m Za8am 3.95m 2322 m
Floor Plan
2im 33im 2im 395m .5m
28m 28m 28m
23m 3im 2.8m 28m 395m 24m 11m 33m
22 m 0.2m .22 m .2 m
o t o ]

Elevation Plan
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3D Structure

VI. AUTO CAD PLANS

AutoCAD or Computer Aided Design is a very helpful tool
in drafting and designing any structure. AutoCAD uses a
Graphical User Interface for the purpose of drafting and
designing any structure. The software has various inbuilt
tools for complex drafting. Also AutoCAD can be used for
2D, 3D and for perspective design. With the help of
AutoCAD all the drafting for the project has been done.
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First Floor Plan

VIl. DESIGNING OF STRUCTURAL COMPONENTS

A. Slab

Slab is plate elements forming floor and roofs of buildings
carrying distributed loads primarily by flexure. A concrete
slab is common structural element of modern buildings.
Horizontal slabs of steel reinforced concrete, typically
between 4 and 20 inches (100 and 500 mm) thick, are most
often used to construct floors and ceilings, while thinner slabs
are also used for exterior paving. Slabs may be classified into
2 types depending on ratio of larger side to shorter side, its
recommended in IS 456 to design slabs having (ly/Ix) ratio
greater than 2 as one way slab and slabs having (ly/Ix) less
than 2 as two way slab.

Design of Two-Way Slab -1

1) Material Constants

Use M20 grade concrete and HYSD steel bars of grade
Fe500.

For M20 Concrete, fox = 20 N/mm2

For Fe500 Steel, fy= 500 N/mm2

2) Type of Slab

Longer span, Ly =3.5m

Shorter span, Ly =3.25m

by as
1 325
I'x

=1.07<2

~Two-way slab with two adjacent edges discontinuous
Preliminary dimensioning
Provide a 150 mm thick slab.
Assume 15 mm clear cover and 10 mm ¢ bars

L Span

D Overall depth
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Over all depth = 4000 =160
25

Provide 160 mm
Effective depth = 160-15-5 = 140mm= 150mm
3) Load Calculation

Dead load of slab = 0.15 x 24 x1
= 3.75 kN/m?
Live load = 3.5kN/m2
Total load =7.25kN/m2
Factor load =15x7.25
=10.875kN/m?

4) Ultimate Design Moment
Refer table 26 of IS 456:2000 and read out the moment
Coefficients for

Ly =107

Lx

Short span moment coefficients:

—ve moment coefficient, ax = 0.063

+ve moment coefficient, ax = 0.063

Long span moment coefficients:

—ve moment coefficient, ay =0.061

+ve moment coefficient, ay =0.061

Mux (+ve) = oxXWx Lx?

=0.063x 10.875 x 3.5?

=8.3962 kN-m

Muy (+ve) = ayxwxL

=0.061x 8.875x 3.52

=6.27kNm

5) Check for Depth

Mu=0.138 % fae X b x d 2

6.3%x10 6= 0.138x20x1000xd?

d = 56.36<150mm

d required < d provided

d = 150mm

Hence the effective depth selected is sufficient to resist the
Design ultimate moment.

Reinforcements along short and long span directions
The area of reinforcement is calculated using the relation:

1=Ag*Ty |(From 15456 pg:86)

Mu =0.87><fy><AS xd

t bxdxfck

1-A  x500
10.96x10% =0.87x500 ASt X ISO{S'[J
1000x150x 20
Ag=207mm? =210mm?
Spacing (S) = Area of one bar/ (total area) x1000
Provide 16 mmo@150mmc/c
6) Check for Spacing
As per IS 456:2000 clause 26.3.3(b)
Maximum spacing = 3d (or) 450 mm
=3 x 150 =600 mm Or 300 mm
Whichever is less?
Spacing provided < Maximum spacing. Hence safe.
Negative reinforcement in long span

1-A_ xf |(From 15456 pg:86
MU:O.87xfyxAstde( pg:86)

bxdxf
ck
6 1-A  x500
10.75x10° =0.87x500x A, x150 st
1000x150x20

Ast= 203mm?
Provide 16mmo@150mm c/c
B. Beams

Beams shall normally be provided under the wall or bellow a
heavy concentrated load. Beams transfer load from slabs to
columns, beams are designed for bending. In general we have
two types of beam: single and double. Similar to columns
geometry and perimeters of the beams are assigned.

There are three types of reinforced concrete beams

1) Single reinforced beams

2) Double reinforced concrete

3) Flanged beams

1) Design of Beam

a) Material Constants:

For M20 Concrete, fck = 20 N/mm?

For Fe 500 Steel, fy =500 N/mm?

Clear span L =3.5m

Effective length leff = 3.5+0.23=4m
D =450 mm

Mu = 61.4 KN-m

Moment of Resistance

X, max
My, lim =0.36X“(;m’lx {1-0.42 “

2
]xbd fCk

61.4x10° = 0,360 0.48(1-0.42x0.48)x 225x d % x 25
d =280mm

D =450mm

Assuming ¢ 16 for main reinforcement and ¢8for shear
reinforcement

d=450- (20 + 2—20) =412mm

Breath of the beam between % and 2

3
B =200mm
Hence provide b =200mm
Tensile reinforcement (Ast)

Ay xf,
M, =0.87xf xA, xdx|l-———

Y bxdxf,
61.4x10%=0.87x500xAsx412x(1-Asx500/(200x412x20))
Ast = 302.6 mm?

Let theoretical cut off section from support=x

2
Mu= W X o ><(X_wuxx )
2
2
5143 = 73.2><4X(X_73.22><X )
X =1.00
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= (g _1,00) from center of the beam

Actually upper bars will be curtailed at 1.43+ (16 ¢ or d (or)
whichever greater) from Centre of the beam

=1.439+0.412

=1.85

The curtailment of upper bars will be done at 1.85m from
Centre of the beam

Ld= P XGy
4t
_ (20x0.87x415j

4x1.6x1.2

=0.940 < 2.02m
Length available beyond the actual cutoff point from center
of supports

let ) 4 g5 (fj 1.85=0.15m
5 2

Provision of shear reinforcement

w, xl, ) (732x4
Vu: =
2 2

=146.4kN
Design shear force at distance d = 412 face to support at a
distance of

| rt with

= e—ﬁ—w—d Centre of beam
2 2

= [5_%—0.412)
2 2

=147m

From similarity of triangle
Vu = (%j x1.873= 137.10 KN

V, 137.10x10°

° " bxd  230x412
= 0.426N/mm?

0 Ps = M: 0.66%

230x 412

T

T, =042

D = 412mm = (412+20+8) = 440mm

At the upper lever of bars does not continue up to the critical
section for shear force.

0.87xfy xAqy xd 0.87x415x100x412 _

Vus =
Sv 1.78x10°
8356.269mm
Sv, min = 0.75xd = 0.75x412 = 309mm
(or)

Sv, min = 300mm
Sv, min given by the following formula

(13SRD/Vol. 7/Issue 02/2019/454)
A, 5 04
bxS 0.87 x fy

vmin

100 ), 04
230xS,,,, ) 0.87x415

100x 0.87 x 415

230x0.4
Sv min =300mm
Provide 2-Legged stirrups ¢8 @ 300mm c/c
Check shear strength at cut off point as per Cl 26.2.3.2(a)

Svmin <

W xI I
Shear at cut off point=_U__€f _ W, ef 15
2 2
73.2x4 4
= -73.2 —-1.85
2 2
=135.4kN

Shear strength of the section with $¢8 @300mmc/c stirrups
2
:Ex(tcbd +V,.)

gx {(0.42 x 230 X 412 % 416) +

\

0.87xf, xA, xd}

=102.4kN

As 2-Legged stirrups $8 @ 330mm c/c is the minimum shear
reinforcement, hence the same shall be continued for full span
of the beam

Detailing Near Support

As per Lqrequirement the continuing bars shall continue into
the support =940-630=310mm from center of support

ﬂzﬁzglg 1.e, 313 -Ez 198
_ 3 2
- > —l'i/Ml +L,
3
~ L<Ld- 1.3M, _ 940_1.3><51.4’3>><10 ~ 30mm
73.42

C. Design of Column

A column is a vertical structural member used primarily in
supporting axial compression loads, and commonly having an
at least three times its width or thickness. Column might
transfer loads from a ceiling, floor or roof slab or from a
beam, to the foundation.

1) Shapes of Column

—  Circular

— Rectangular

- Square

—  Hexagonal

—  Octagonal

2) Design of Column

Material Constants:

Concrete, fck = 20N/mm?2

Steel, fy= 500 N/mm?
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Column size = 200 mmx 450 mm

Depth of column, D = 450 mm

Breadth of column B =200 mm

Factored axial Load, Pu=30.76 KN

Factored Moment in Y-dir, Muy = 60 kNm
Factored Moment in Z-dir, Muz = 40.76kNm
As a first trial assume the reinforcement percentage
P=2%

Assume 40 mm clear cover and 20 mm @ bars,
d’ =40+ (20/2) = 50 mm

Moment capacity of the section about y-y axis
d 50

D 430
=0.14

Py _ 30.76x10°

bDxf . 20x450x200
ck

=0.004
m
7U2 =0.1
kabD
(From chart 44 of SP 16)

_ 2
muxl =0.1x30x 3504 x 230

m =35.4 KN-m
uxi
Moment capacity of the section about z-z axis
d'’/D=40/200
=0.17
Pu/bDfck = (17.196x10%)/(20x450x200)
= 0.004
M/fckbD2=0.08 (From chart 45 of SP 16)
Muy1 = 0.08x20x350x2302
Muyl = 56.3 kN-m
Puz/Ag = 17 N/mm?(From chart 63 of SP16)
Puz = 16xAg
Puz = 16x230%350
Puz = 1020KN
Pu/Puz = 30.6/1368
=0.002
Muy/Muy 1 =60/70.3
=0.85
Muz/Muz 1 = 40/56.3
=0.71
Ast=(p x b x D)/105
= (2 x 230 x 300)/100= 1610 mma?
So provide 8 numbers of 16mm @ bars.
Lateral ties
The diameter of lateral ties shall not be less than one fourth
of the largest longitudinal bar =1/4x 16 =4 mm.
Provide 8 mm @ lateral ties
Pitch of lateral ties
1) Least lateral dimension of compression member = 300
mm
2) 16 times the smallest diameter of the longitudinal
Reinforcement bar to be tied=16x16 = 256mm
3) 300 mm
Provide 8 mm diameter lateral ties at 250 mm c/c.

3) Isolated Footing

Foundations are structural elements that transfer loads from
the building or individual column to the earth. If these loads
are to be properly transmitted, foundations must be designed
to prevent excessive settlement or rotation, to minimize
differential settlement and to provide adequate safety against
sliding and overturning.

D. Footing Design

Load P = 904.6kN

Ultimate load, Pu = 1.5x 904.6

= 1356kN

Soil bearing capacity, (SBC) = 268kN/M?
Mz, fek = 20N/MM?

A =450mm

B = 300mm

Self-weight of footing = 10%P

= —— %1356
100
=135.6 KN
Total load = load + self-weight
=1356 + 135.6
=1491.6 kN
Plan area of footing = 1491.6/200
=7.458 m?

g Ratio of the column = @

300
=15
1.5 BxB = 7.458m?
1.5B2=7.45

7.45

1.5
B =2.573m
L =1.5x2.153
L =2.95m
B =2573mm

Ultimate soil pressure, P =

BZ

2709
2.573x3.855
P = 273.1KN/M?

Depth of one-way shear

y-y direction

L—da x B x =Bxd x 7o
2 LxB

For 0.25%. Steel &myoconcrete

7. from table -19 Is 456

1. = 0.36 N/mm?

p = 2709kN
3
[3855-450_dJX 270940 |_ 2573 dx0.36
2 3855

(1702.5-d) x702.7 = 926.28d
1196346.75 = 926.28d + 702.7d
1628.98d = 1196346.75
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_(1196346J75]

1628.98
d =735mm
One-way shear
x-x Direction

[B_b—deLx( P J:Lxdx‘tC
2 LxB

[2573-300_ dJX 2709x10°

2 2573

(1136.5-d) x 1052 = 1387.8 d
1195598 - 1052d = 1387.8d
2439.8d = 1195598

d_(1195598J

2439.8
d =490 mm
Adopt higher value y-y direction
L = 2855mm, B = 2573mm
Check for Two-way shear

(tp) allowable = 0'25\/f(:7k
=0.25x/20

=1.12 N/mm?

=3855xdx0.36

=Tp* 2(1216 +1066)

3
(3855 2573)—1216 X 1066 x { 273110 ]

108

(9918915-2282) x0.2732= 1,%3354540
- I ( 2707240.809]
1

3354540
7,=0.8N/mm?
Tp< (Tp) permissible]..12|\|/I’nl’n2
Check for depth from bending
Longer direction

Mg | )
g LxB 2 2x2

My, :[ 273.100 ]X 2573[ 3855— 450JX[3855 - 450}
9 1000x 2573 2 2x2

= 1018kN-M

Shorter direction

Sshoter:{ " }(L[B_b}{B_bJ

LxB 2 2%x2

{ 273.100 }{2573—300} (2573—300]
= X

1000 x 3855 2 2x2
=679.6KN-M
(Depth) required
d= m
B

0'138fck

d:J 1018x106

0.138x20x 2573
d = 400mm
Depth for one-way shear=735mm
Depth for two-way shear=<735mm
Depth for bending<735mm
Calculation of As

M I

A ong

SU087x f xZ
y

Z=dx(1-0.416)x~
d
1.44—6.6my,

X
2-12-
d f .\ 0d?

Kk

1 2_\/1.44—6.6><1018><106
20x 2573 7352

o

Z =735x (1-0.416%0.105)
Z =701.93mm
6

A 1018x10

St 0.87x500%701.9
Asi = 3334.mm?
Assuming 16¢ bars

3334

Number of barss————— =17 Nos

(ijlﬁz

Along L-direction Provide 16¢-17Nos
Aq required in shorter direction

A= Mshort
st 0.87xf xZ

Over all depth (D)= E‘p] x COVer
2

D=735+(16}<50
2
D=450mm

(2
2 2

d =780mm
Z=dx(1—0.416><;(j

X 12— M

d 2
o 0d
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X_, 2_\/1.44—6.6><679.6><106
d 20x 2573x 7802
X

2=0.097
d

Z =780x (1-0.416x0.97)
Z =748mm

(679.6><106)

0.87x500x748

Ast = 2088mm?
Assuming 16¢ bars

Number of bars = 2088
%XIGZ

t

= 10Nos
Along L-direction Provide 16¢-10Nos

Development length
<087xf |
[pxo87=t,

4xt

Ly=
bd
[ (160.87x0.87x500)

d 4 (1.92x1.25)

=601
|_d mm

Jie

2

[(2573- 450)}

L JS e
2

601<1061mm
Hence ok
1) Detailing
L4=601mm
Depth,D=450mm,B=2573mm, L=2955mm
Provide 16 ¢-17Nos for longer direction.
Provide 16 ¢-10Nos for shorter direction.
2) Design of Stair Case
— Dog-legged or Half turn stairs
—  Three quarter turn stairs
—  Open newel stairs
3) Design of Staircase
Effective span = 3.84m
Live load = 3.0 KN/m?
Tread, T = 250mm
Rise, R =162.5mm
Going, G = 250mm
THICKNESS OF WAIST
d= Span

30
Total thickness = 128+15+6
= 149mm =160mm

L

=128mm

4) Dead Load from Staircase

B= /(R2+sz

=297mm
Dead load :1[WB LR ]x25+ FxT 235
G 2 G
Dead load =i[o.160xo.297 , 0:16x027 ] x 254 0015x027 oo g
0.25 2 0.25
= 8.23KN/m?
5) LIVE LOAD

Live load = 3 KN/m?

Factored load = 1.5(8.23+3)

= 16.8KN/m?

6) Design/ Factored Moment

My = W12 =y _16.8x5% = 4o v
10 10

Check for depth required

d= 7Mu
0.138xfck><b

g [ 46.6x10°
0.138x 20x1000
= 134 < 166 mm

CACULATION OF A (Main reinforcement)
Provide 10 no’s of 16@ as main reinforcement

MU

A, - u

. 0.87xf xZ
y

—d1-0.46%
Z—d(l 0.46dj

5 =0.248
d
Z =156 mm
46.8x10°
Agt=
0.87x500x156

= 689.655 ~690 mm?
Total A required = 690x1.5= 1035 mm?

Number of bars 1035 =7

[ﬂx162]
4

1035

% At ided = =0.51
e PV 1500%170)

T
A provided = 7x - x 162 = 1407.4 mm?
4

Calculation of Ast (Distribution Reinforcement)
0.12% of cross sectional area

0.12x 1000190 _
100

Provide 8mm @ bars

234 mm?
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234
Provide 8mm @ bars at 210 c/c
7) Check For Shear
Ve Wxl= 16.62x5 = 4155 kKN

2 2

S 41.5x10° =0 278N/mm?
\Y bd 1000x178

Z'C From table-14 fy = 2.0 N/mm?

0.15% of steel = 0.28 N/mm?

T c > 7V safe against shear stress

CHECK FOR DEFLECTION
As trequwed

Spacin

fs =0.58xf  x
Astprovided

fe =0.58><500>{1035] = 213 N/mm?
1407
From IS 456

L
a (Permissible) = 1.2x25 =30

% (Assumed) = 30

Safe against deflection control.
8) Check for Maximum Spacing

Sy=12¢ = 182
3d = 3x153 = 459
300mm

Provide spacing of 12mm@ bars at 182 mm c/c
Secondary reinforcement

Sy =80 =200
5d =5%x175 =1161
450mm

Provide reinforcement spacing of 8mm@ bars at 200mm c/c

VIIl. REVIT DESIGN

The Revit platform for building information modelling is a
design and documentation system that supports the design,
drawings, and schedules required for a building project.
Building information modelling (BIM) delivers information
about project design, scope, quantities, and phases when you
need it. In the Revit model, every drawing sheet, 2D and 3D
view, and schedule is a presentation of information from the
same underlying building model database. As you work in
drawing and schedule views. Revit Architecture collects
information about the building project and coordinates this
information across all other representations of the project.
The Revit parametric change engine automatically
coordinates changes made anywhere— in model views,
drawing sheets, schedules, sections, and plans. Deliver
projects faster, more economically, and wit enhanced
potential for reduced environmental impact. Autodesk Revit
Architecture is purpose-built for BIM. BIM is an integrated

process built on coordinated, reliable information about a
project from design through construction and into operations

Revit model

IX. ESTIMATION OF VILLA

The cost estimate includes the quantities of the various
materials that have been used and also an abstract cost for the
construction of the building. The cost estimate has been
prepared using Microsoft Excel. Centre line method has been
followed for the calculation of the various quantities. The first
part of the Cost estimate contains the quantity survey for
various materials and it has been done individually for each
of the Floor and also for the earthwork.

The quantity estimate for concrete and rebar has
been taken from the STAAD Pro Results. STAAD Pro gave
the total amount of concrete take off for the superstructure
along with the rebar requirement of various diameters. The
weight of rebar was in form of Newton(N) which was
converted to tons. The second part of the cost estimate
includes the Abstract Cost of the building floor wise. The
rates used in the abstract have been taken from the Standard
Schedule of Rates for Bangalore.

X. CONCLUSION

This journal includes the layout of G+1 3-BHK VILLA using
AutoCAD, Analysis and Design using STAAD Pro, Revit
and concludes with the Quantity estimate for the entire
project. The layout of the proposed G+1 Villa is based on a
plot of size 30mx15m located at Dehavanahalli, Banglore.
The area of proposed villa is 450sq m. All the drafting was
done using AutoCAD. Also these drawings made on
AutoCAD also served as a base for transfer of the structure
for analysis and design into STAAD Pro. The analysis and
design of the entire structure has been completed using
STAAD pro. The results include the various forces acting on
various members as well various schedules for various
members. Also using the software we got the concrete take-
off as well as the weight of the various reinforcement bars
thus easing the load of cost estimation. The foundation has
been designed as an isolated footing using soil condition as
medium. The foundation design values were calculated using
STAAD Foundation. Revit has been used for the complete 3-
D design of the building. The quantity estimate for the project
has been calculated using Centre Line Method in Microsoft
Excel.
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