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ABSTRACT

The principle objective of this project is to Planning, Designing and Estimation of HighCeiling Residential
Building (G+1). The design involves load calculations manually and the design methods used are LIMIT
STATE DESIGN conforming to Indian Standard Code of practice. The 2D planning of proposed building is
done by using AutoCAD Software and 3D planning of proposed building is done by using Revit Architecture
Software. The final work was the proper plan, design and estimate of HIGH CEILING RESIDENTIAL
BUILDING RCC frame under dead load and live load combinations.
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l. INTRODUCTION

Advantages of HighCeilings

There's the immediate sense of space, air, and light.

High ceilings are interesting, appealing, and

have definite advantages.

e They are elegant, fascinating, and luxurious—

and open up the room.

e In warmer climates, it’s easier to cool homes
with high ceilings — making the residence
more energy-efficient.

e No one ever feels cramped or cooped up in a
room with highceilings.

e  They add to the resale value of ahome.

e  They provide versatility for a variety of décor
ideas.

e Aside from aesthetics and the overallattraction

of high ceilings, there’s also scientific data that
shows high ceilings stimulate the brain and
encourage creative thinking.

Il. EXPERIMENTALSETUP

The main aim of this project is to design a
high ceiling residential building with appropriate
reinforcement as per Indian standards with limit
state analysis. The design of high ceiling residential
building takes generation of plan which is done
with the help of AUTOCAD software. Before
going through this software the respective positions
of rooms (like living room, kitchen, dining hall,
master bedrooms, etc.). The arrangement of rooms
is done with respect to aspects of building.

A. Arrangements of Rooms

1) Aspects

Aspect means particular arrangement of
doors and windows in external walls of residential
building while environment to pass through it. The
important aspect in planning is not only providing
the sunshine but also hygiene and eco-friendly
environment. The room is based upon the
allowance of air and light and referred to such
particular aspect. As per the plan the different
arrangements of room are shownbelow.

Table 1. Aspects of room

Room (In both floors) Aspect
Entrance North
Car parking North east
Living room East
Kitchen South east
Dining hall East
Prayer Room East
Master Bedroom South west
Bedroom North west
Bathroom/Toilet West
Staircase West
Balcony North east South east
2) Size

The total area of residential building is
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140.65 Sg. m (1512 Sq.ft). The area is divided into
number of rooms as per requirement. In keeping
the view of health and ventilation, the sizes of room
are provided keeping in view of National Building

code, the different dimensions of rooms are
providedas.
Table 2. Dimensions of room
F.oom Dimensions{in meters)
Ground floor
Carparking 426=4 35
Living room T92=4 .57
Kitchen 4.26=3.04
Dininghall 426=333
Prayer Foom 1.82=2.13
Master Bedroom 3.62=4126
Bedroom 3.62=3.04

Bathroom Toilet(conmmon
)]

251=1.18

Bathroom Tailet{attached) 132=213
First Floor

Balcony (conmmon) 426=3.04
Guest room 436=335
Masterbedroam 1 3.62=335
Masterbedroom2 3.62=4.07
Walk in closets 224=304
Bathroom Tolet{zuest 1.21=3.04
room)

Bathroom/Tolet(Iviaster 1.21=3.04
bedroom1)

Bathroorm/Toilet(Iviaster 251=121
bedroom2)

Balcony (Guest roomn) 203=3.04

Figure 1. Ground floor planN
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figure.2 First floor plan
3) Planning

wi

The residential building consists of two
storeys. First storey is referred as ground floor and
second is referred as first floor. The respective plan
for ground floor and first floor which are drafted in
AUTOCAD software are shown as individually as

below.

6) Section
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7) Rectangular footingplan9) Plinth beam plan
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Figure 4. Rectangular footing plan 10) Ground floor roof beamplan

8) Rectangular column plan
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Figure 7. Ground floor roof beam plan

11) First floor roof beamplan
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Figure 8. First floor roof beam plan
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12)3D View II. the live loads for different types of rooms rested on

ground flooris selected as.

Data Assumed:-
Typeofelab =Continuous one wayvslab,
Clearsize =3im=121m
Wallthickness =230mm
Floorfinish =1kN/m (ReferIS875-1987)
F. =M20
F, =Fed4l5
(DOf bar =10mm

Nominal cover-] 3mm

Step-1:- Type of Slab
Iy/x=2
=3/12
=151
Hence the slabisto be designed as one way continuous slab

Step-1:- Effective depth
Effective depth =Span/(Basic value Modification factor)
=1200/ (26=1.5)
=30.76nmm~20nmn
Ovenall depth =Effective depth +Nominal /2
=R0+15+5(ReferIs 456-2000)
=100mm

Step-3:- Effective span
Forend span =Clear span + effectivedepth/2
=1200+80/2
=1200+40
=1240mm
Step-4:- Calculation of load
Self-weight of glab =D y¢
=0.1=23
=13y
Floor fimish=11n" (Refer [5875-1987)
Access to provided =1.5 kN/m’ (Refer I5875-1987)

Total dead load, Wy =30
KN/m'Load on /m length,
W=3 0kN/m?
Total design dead load, W,=3.0x13
I11.DESIGN OF RESIDENTIALBUILDING =7 5 KN/m?
_ The design (_)f residential buil_ding is Imposed load, W,=5.0 KN/m?
carried out as per Limit state analysis. The

Figure 11. Sideview

codes used in the design are Load on /mlength, We=3.0 kN/m-

IS: 456 2000 and IS: 875 1980 Touldesigndeadload Wor3 0619

A. Design ofslab S R
The foremost important point in Step-5:- Calculation of Bending moment

design of slab is analysis of loads. The loads B M@near middle ofendspan

are directly taken as provided in Indian
Standard IS: 875 1980 (Part 1 for dead load;
Part

2forliveload;Part3forwindload) AsperlS:8751
980part
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=+Wud 12+ Wall /10
=(7.5(1.20/12) 37 5012/ 10)
M, =1.98kNm
B.M @ nearmiddle of mid span=Wud!*/16= Wal 12/12
= (1501.2¢/16) + (1512¢12)
Mu;=1373kNm
BM @ spportnextoend  =-Wud!*/10-Wull* 9
Support
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=(1.5(1.2)%10)-

(13012 )* %

Mu; =228kNm

B.M @ other interior sipports =-Wud [*/12-Wad [*/9
=(13(12)* 2075012 )*110)

Mud =1.98kNm

Take max moment Mu=2.28kNm

Step-6:- Check for depth required
Mu g, d2

2 .28§.-’( Mﬁ?‘@r (j(Refer 1S456-2000)
de.= )

-V/(2.28 x 108/2.76 x 1000,

=41 66mm
d.. = d.,, Hence the provided depth iz ok.

Step-7:- Calculation of Ast

Astfy

Mu =087fA.d[l-——]1
bafck

228<106=087%  415%A, «80 [ 14415A%) /

(20=1000x80)]
228+10% =28884Ast.7 49! st
74045t %-28884 Ast+2 281 0°=D
A,=173 mm?
A =0.12/100(bD)
=0.12/100( 1000+ 100)=120 T m?
Astmin< Ast,,. Hence the required Az is ok
§  =ast/Ast(1000)
A, =nd?/4
= 1(10)%/4 =783
S=T8.5/173(1000)
=453~450mm
Spacing should not exceed
3xd=3=80=240mm
300mm
450mm
Adopt lesser one
Provide Obarasmain reinforcement @ 240mmm o'c Actual
Aj=a./ §(1000)
=T78.5/240(1000)= 377 25mm

Step-8:- Distribution steel
Assume{) bar
A=0.12/100(bIN
=0.12/100(1000%100)=1 20m m
8 =a,/ A 1000)
A= nd*/4
= (8)?/4 =50.24 mm?
5=3024/120(1000)
=418.88~-250mm

WOV W

Www.ijera.com

Spacing should not exceed
o 5xd=3=80=400mm
o 500nmum
e+ 250mm
Adopt lesserone
Therefore provide Snzm Obar as man reinforcement @
250mme/c

Step-9:- Check for shear
Maximum 5 F@support = 0.6Wud+0.6Wul

next to end suppart
=0.6(7.5)1 20.6{7.5)1.2F10.8kN
Therefore Norrinal ShearForce V108N
Nominal shearstress. t.,=Vu'bd
=10.8 x 107 [{1000)(30)
5=0.135 N /mm?

Penmissible shear stress, Ktc (Refer IS 456-2000)
Where E=1.3
Soofsteel =100Ast'bd
=100(327 23y1000{80=0.41%
025=036 =036+048036)041-025)
0.41=7 (0.30-023)
0.50=0.48 (Refer IS 456-2000)
=0.44
Penmussible shear stress, Kic =1 .3{0.4430.5?4\?]."1}1”12

Maximum shear stress, gg Max =21'§,’”1'H1'2

(Refer IS 456-2000)
Hence the slab 1z safe agamst shear.

Step-10:- Check for Deflection
Where, d=Span/[Basic value % Modification factor)
£=0.38fy Asteq/ Aseo
=0 58(415)173)V(32725)
£=1272&/mm?
Y%  of steel=041%
M.F=1.4 (Refer IS 456-2000)
BV=16
d=1200/(26=2)
d...=23.0Tmm
d...<d..Hence the Slab iz safe against Deflection.

B. Design ofBeam
Data Assumed:-
Type ofBeam =singly reinforced continuousbeam
Fepe=M20
F..=Fedl3
@ of bar =20mm
Nominalcovern=2 3mm Step-
1:-Size of the beam Effective
depth =L/10 toL/15
=3000/10 to 3000/13
=300mm to 200mm

Assume overalldepth, D =350mm

=Crverall depth-Nominal cover- @/2

=350-25-20/2
Effective depth, d=5313mm
Breadthb =D/2 to2/3D

=330/2 to 2/3(330)
=173mmto 233.33mm
Say breadth b=230nmm
Overall size of the beam =230mm X 350mm
Step-2:- Effective span
Effective span =wall thickness/2+clear span +wall
thickness/2
SpanAB =230/2+3000+230/2
=3230mm
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Step-3:-Load calculation

Span AB:-

Slab load on beam, W =1m?=15kN/m? (for per m®)
=13kN
Load on2Zmlength =13/2

=7.5kN/m

Self-weight ofbeam W, =IXBXD Xyc

=2 x023x035x25

=4 025kN/m

Load on/2mlength =4 025/2

=20125kN/m

Design deadload, W, =2.0123x13
Wos =3 018kN/m

Total designload, W, =10.31kN/m

Step-4:- Calculation of bending moments
Bendingmoment M, =W, Lg24
=10.51{2y/24
=1.751kN/m
Step-5:- Tvpe of section
M,s, =2.76bd*(ReferIS 456-2000)
=1.T6(230)(315%
=52.98x10%
MM, g, Hence it is a under reinforced section
Step-6:- Check for depth required
Deg  =vMo/Qu
=v(1.751x10%2.76 (230)
=32.31mm
Hence d,.;<d.., the depth iz ok
Step-7:- Calculation of A,
Mu =087 F, A, d (1- (F Al (f= b d)
1.751x10°=0.87(41 A3 131 (41 5A)(20%230%31))
1.751x10%=113730.75 A, -32.37A2

Ag =135 46mmr

A =085bd'F,
=0.85(230)(315)413

=148 30mm
Ay =004bd
=0.04(230){313)
=289%mm’
Ao An® Apy, Hence provide Apoe
Mumbers =A_/a..
a. =nd*'4
=n20%4
=314.16mm?
Mumbers=142 30/314.16
=0 47~3nos
Act AL =3(20%4)
=042 4%mm?

9% of steel=100 Act A/ (b) (d)
=100(942.48) (230)(315)

=13%

£, =058 F, (Aume){ Aves)
=0.58(415)(148.39)/(942.48)
=37 80mm*

Www.ijera.com DOI

Step-8:- Check for deflection
d  =Span/(Basic value x modificationfactor)
=3000/ (26x2)
=37.69mm
Hence d.;<d,,the beamis safe agamstdeflection
Step-9:- Check for shear
Normmal shear force, V.=W_Lgo
=10.31(2)2
=10.31kN
Nominal shearstressr, =Vu'bd
=10.51x10%(230%313)
=0.413N/mum*
Permissible  shear  stress, T.=0.T70N/mm?®
Maximum shear stress, T.m.,=2.8N/mm?
T el Hence provide —mnimum  shear
reinforcement
(As/8 g =0.4b/0 87 F (Refer IS 456-2000)
=0.4{230)0.87(415)=0235
Assume Smm® 2 legged vertical stirrups
A =2(n8%4)
=100.53mm*
S, =A_ /033
=100.53/0.33
=304 64mm say 300mm

Spacing should not exceed
¢ 0.73xd=0.73x315=236.25mm say250mm
+  300mm
+  300mm

Hence provide Srmm@ 2 legged vertical stimups @ 2 30mm
Cle

C.Design of column
Data assumed:-
Type of colunm =Double loadedrectangular cobzm
Size of column =230x300
F. =M20
E =Fed13
Heightofroof =3m
Nominalcover =30mm
Dofbar =20mm
Step-1:-Effective Length
Ly =063L
=0.63(3)
=1.93m
Step-2:-Calculation of slenderness ratio
SR=LsD
=1930/300
=65<12
Hence it is a short cohnmn
Step-3:-Calculation of Eccentricity
. € =L/ 300+D/30
=(3000/500)+(300/30)
=16<20
. B =0.3D
=0.5=300
=130
Hencethe Loadis assumedaxial
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Step-4:-Load Calculation

Self-weight of column, WeL#BxDx unit weight

Wa=03%023=3=25
(=3 173kN
Total design load W,=3.175%13
No=7.76kN
Loadfrombeam Wo={10.31=(4 27/2)H10.42%(3/2))
Wy =38.06kN
Total design load, P,=7.76+38.06
=45 .82kN
Assume, A, =1%ofA,
A =AcA,
=A-
0024 A,
=008A,

P=04f A0 6TF A (Refer IS 456:2000)
45.85=10° =0.4=20%0 98A+) 6T=415=0.02A,
45.83=10° =T 84A.+3 56A,
4583=10°=13 44,
Al =45.85=10%13 4
A =3421 64mm?
Assinme, itis a rectangular cohmm
LxB=A;
L=B =3421.64mm*
~230mm>*300mm
Hence size of cohumn =23 0nmm» 30 0num
A, =0.02=A,
=0.02=69000
A =1380mm?
Step-5:-Numbers of bars
Nos =A_la.
A, =(r20%4)
=314.15mm?
Nos =1380/314.13
MNos =4 3-6nos
Adfn  =6(m2094)
=1884 9mm?

Step-6:-Calculation of lateralties
Minimumdiameter:-

s  Gmm

e Y% Largest longitudinalbar
Ve (20) =3mm~Gmm

Minimum pitch:-
# The least lateral dimension=300mm
16=@ of longitudinal bar
¢ 16x20=320mm
s  300mm

Hence provide 6mm® lateral ties @ 300mm c/c

D.Design of plinth beam
Data Assumed:-
Type ofBeam = Continuous beam
F.e =Mh20
F.=Fe 415
@ofbar =20mm
Nominalcover  =23mm
Step-1:- Size of the beam
Effectivedepth =L/10 toL13
=3000/10 to 3000/15
=300mm to 200mm

Www.ijera.com

Assume overall depth D=Overall depth-Nominal cover- 92
=300-15-2012
Effective depth, d=163mm
Breadthh =D/1102/3D
=430/2 to 2/3(430)
=115mmito 300nm
Saybreadthp =230mm
Owerall size of the beam =230mm X 300mm
Step-2:- Effective span
Effectivespan =wall thickness2+clear span +wall
thickness/2
SpanAB =230/2+3000+230/2
=3130mm
Step-3:- Load caleulation
Self-weight of plinth beam =1 XBXD Xve
=1 x0.23x0.3x23
=1.725kN/m
Load on/lmlength =3375/1
=1.723Nm
Design deadload, W, =1.723xl13
Wa  =2.3873kN/m
Self-weight ofwallW; =1xBxD=xym
=1x023x3x20

=13 8kN
Load on/lmlength =13.31
=13 8kNm
Design live load, W,=13.8x1.3
=20 TkN'm

Total designload, W,=23 28kN/m

Step-4:- Calculation of support moments
M, =WJ/24
=(23.28x3%24
=8 73kNm
Step-5:- Calculation of span moments
Span AB:-
=W udP/12 + Wul*/10
=2 58733 12+13 8310
=14 36kNm
=Wudly/16 + Wull%/12
=1 58733/ 16+13 8312
=11.8053kNm
M=2.76bd*(Refer IS 456-2000)
=1.76(300) (2657
=24.57 kNm
Hence M= M, moment is ok
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Step-6:- Check for depth required
dee = MuQub
=v (14 36x10%2.76(230Y)
Hence d,,;<d... the depthis ok
Step-7:- Calculationof A,
M, =087F AL d(1-(F A (fub d))
14.36x10°=0.8T(413)A,{263)(1-(413A,)/(20%230%28)
1436x10° =03678.23 A, -32.372A7
Ay =200mm?
Az =0.85bdFE,
=0.85(230)(265)415
=1535nm
Apee  =0.04bd
=0.04(230)(265)
=540mn?
Apee™ A< Apmax Hence provide A,
Numbers=A_/a,,
3= =nd*/4
=n20%4
=314.16nm?
Numbers=290.14/314.16=0.91~3n0s
At A =3(20%4=042 4%nmm7?
%%ofsteel =100 A, A (b)(d)
=100(942.48)/(230)2650.73%
£ =058 FfAmd)(Am)
=0.58(415)(290.24)/542.48)
=74 12

Step-§:- Check for deflection
d=Span/(Basic value x modification factor)
=3000/(26x2) (ReferIS 456-2000)
=37.69mm
Hence d.,<d,..thebeamissafe aganstdeflection
Step-9:- Check for shear
Mommal shear force, V=W 2
={2376=3)2
=38.64kN
Nominal shearstress.r, =Vu'bd
=38 64x10°[230)(263)

=0 3 1N/mnr
Permissible shearstress 1, =04N'mm’
Maxirmemn shear stress T., =2 8N/mmr

TSl TemaHence shearreinforcementissafe
Hence provide mininmamshearremforcement

(Ars ) =04b/0 87F,
=0.4{230)Y 0874 H
=033
Assume Smm@ 2 legged vertical stirrups
A =2(n8%/4)
=100.533mm?
5 =A./033
=100.33/033
=304 64mm
Say 300nmm
Spacing shouldnet exceed
o 0.73xd=0.73x415=31125mm
¢ 300mm

Hence provide 8nmm@ 2 legged vertical stirups @ 300mm

: 10.9790/9622- 0905056075

E.Design of footing
Data Assumed:-
Sizeofcolumm  =300%230
Soil bearing capadty=200kN1m’
Fa: =M20
F. =415
Dofbar=23mm
Nominalcover=3nmm
Load calculation:-
Loadfromeolhurrm =43 82kN=2=01 64kN
Load fromplinthbeamn =23 .76kN
Totalload  =(23.76(3/2H(23.76(3 35/2))+01 64
Totalload W =173 428kN
Step-1:-Calculate the size of footing
Axialload, P=173 428kN
Totalload on colurm footing=Totalload+5elEWeight of
column
Assume 10% of self-weight of focting
Self-weight of footing=(10/100)=173428
=17.34kN
Totalload on cohurm footing
=173.428+1734
W=190.77TkN
Area of footmgrequired A;= Total load on soil
Safe bearng capadty of soil

=180.77
200
=0 95m?
B, x D= Ay
Where,
D, =Depth of cohmmn
B,=width of colummn
Hence 2 3x=3x=005
6.9x=095
x =037

Short side of footing
=23x=23x%037=0.851m~1.5m
Longsideof footing =3x
=3=x037 =111~2m

Side of footingis proportional to side ofcolumm
Soilpressure,g.=  W,/b,xD, (pemmeter)

g.= 190.77/1=2)permeter)

3. =93 3 83 kN/nr~1 00kN /1 <20 0kN/m’
Hence the footing areais adequate. Since the soil pressure
developedatthe baseislessthan the safebearing capacity
ofsoil.

Step-2:-Factored bending moment

Cantilever projection

from short face{longer direction){L,)=0.3(D,-I)
=0.3(2-03)

=0.85m

Cantilever projection

fromlong face(shorter direction)(L=0.5(B+-B)
=0.3(1.5-023)
=0385m

BM(shortface)My) = gqxL¥2_

=100=0.85%/2=36.125kNm
BMilongface)M..) =gxL¥2,
=100=0.38532=7411kNm
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Step-3:-Depth of footing
{2)From moment consideration
M, =013%f bd
36.125%10%=0.138=20=1000=d
d =11440nm

{b)From shear stressconsideration
Va  =q[(ly/2)300/2)-d]
Vi =100[(2000:1)-(300:2)-d]
Va o =100(850-d)

ForM20 concrete, P=023%

L. =0.36N/mm?

..  =Va/bd
0.36=100(850-d)y/(1000=d)
d =184 Tmm

Adopt effective depthas 330mmand overall depth as
330mm
Step-4:-Reinforcement
(a)Longer direction
My =087fA; d[ 1-(Af/Ddf)]]
36.125x10¢=0.87(415)A,330)(1-(4154,)/(20¥1000¥330))
36.125x10° =1191465 A,-T49A2
Ay =309 20mmt
Use 16mmbars,
3, =(n(16%4=201 Dbrmrr
No ofbars=300.20201 061 33~6barz
Ay =H(n(16%4=10033mmy
Spacmg=a,/A x1000
=(201.06/309.20)=1000
=63 0mmr-300nmc/c
(a)Shorter direction
My =087fA, d[ 1-(Ad/bdf)]]
7411x105=0 87(41 A3 30)(1{41 5A.)/(20¥1000#330))
TAURIDP =1191463 A, -7 404
A, =62 44mmr~100mnt
Uze 1 2mm bars,
Ay =(p(12%4=1130%m¢
Noofbars  =100/113.09=0.88-4bars
Ay =4(p(12/4=432 3rmr
Spacmg  =a4/Ax1000
=(100/113.09)= 1000
=08 dmmr-300mme/c

Www.ijera.com

Step5:-Central hand

Central bandwidth=width of footing=1.5m
Reinforcementin central band(A, . )=2/f+1
Total reinforcement in short direction

|3=DI Id-::

D,=long side of footing

dy=short side of footig

f=2/1=2

Adew)  =(2(2+1))*100%1

Ady)  =66.66~100nmt

Minimum reinforcament =0.12% b=D

=0.12/100=1000=380=4 36nm?
Uselémmbars A, =201.10mm*
UselOmmbars A, =113 0%nmr’
Vo =100(250-d)

Vg =100(850-330Y10°=52N

.  =Vg'bd

T =32*10%1000*330=0.1 N/mm?
100A.,/bd=100+1003/{1000*330) =0 304N mrurt
Stepb:-Check for shear stress

Table19, (Refer IS 456-2000)

L. =04

Esxr,  =1x04=0 Nnmt

1,5 Ksx 1. Hencesafe
Nominalshearstress,r,  =V,/bd
0.4=532=10%/(1000x=d)

d=13nem-33 (nen
Adopt a revised effective depth of 330 and overall depth
of 380nm
F Design of lintel heam
Data Assumed:-
Linteltype=Throughlintel
Lintel above=Mam Door, MD
Fe =MI0
L =Fed15
@ofbar=l0mm
Nominaleover =13mm
Step-1:-Size of Lintel
Breadthofthelntel=230nm
Depth ofthe Iintel=130mm
Step-2:-Effectivelength
Effectivelength(l.g) =L+d
Where, Effective depth, d=D-N.C-0/2
d=130-15-10/2=130rmm
Effectivelength(lg) =L+d
=1600+130=1730nn
Adopt whicheverisless
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Step-3:-Height of Equilateral Triangle

Height ofEquilateral Tnangle =0.8661
=(.866x1.730=1 49m

Height ofwall=3-0.46-0.115-2.2=0223m

0.8661>h

Hence the load distnbutionis i the fonm of rectangular.

G.Design of tread
riser staircase Data
Assumed:

Step-4:-Load calculation

Weight ofnasorry W1  =1xBxhzxy,
=1.73x0 23x0.73x2 (=3 96N

Self-weight oflintel W2=1xBxDxv,
=1.73x0 23x0.1 3x25=1 30N

Total weight, W=W1+W2

=506+1.50=7 46kN

Totaldesignload W,  =T.46x1.3=1119kN
Step-5:-Moment calculation

M, =WlLgl

=(11.19x1.73)/8=2 41kNm

Step-6:- Check for depth required

M, =Qbd

d =vML,/ Qb
=v{2.41x10%/(2.76x230)=61.6 lrrmm
61.61<130mm

dreq=dpro Hencethe depthis ok
Step-T:-Calculation of Ast

Ma  =087F,Ad(l-(F, A (fbd))

241x10%=0 87(415)A130) 1{415A.)/(20x230x130))
241x10° =46936 5A,-249TAF

3257 A7-469365 A, +2 41x10=0

A, =533Inm

A =085bdFE,
=0.85(230)(130)413=6124nm

Aue  =0.04bd=0.04(230)(150)=1380rmr

A, min> A< Ay, Hence provide mummum A,
Step-8:- Number of hars

Nos  =Aya=6124/(n(10%)4)=0.774nos
Hence, Provideddnos of 1 0mm @ man bar

Provided Znos of 1 0nmm@hangerbar

Assume, 8mm® 2legged vertical stumups

A =n(8Y/4=50 2Tnm?

A, /s, =04b/028TE,

=0.4(230Y087415)=0.23

5 =3027/0.25%1972%-200nm

Provide $mm @ 2legged vertical stumups @ 200mmC/e

Www.ijera.com
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3 Z

A A

1050 1050

Figurel2. Tread riser staircase plan

Riser(R) =130mm
Tread(D) =273mm
Width of flight=Landing width=1030nm
Material My, Faye
Step-1:- Effective span and thickness of slab
Effectivespan  =1030+2400+1030+230=4730nm
=4.73m

Thickness of Tread niser slab=S8pan/23=4730/23
=189.2~190nm
D =200mm
Cover(d)=2 inmmd

=163nm
Step-1:-Loads on Going
Self cut of Treadnserslab perstep=(0.12+0.273x0.19x23)
=2.018kN

Deadload ofsteppenm
=1.018x1000/273=T.33kN/m*Floorfinis

hes =0 6kN/m*

Liveload =4kN/m?

Totalload =113kN/nt

Factoredload =1.5x1193=17.80kN/n?
Step-3:- Loads onloading slab

Self-weight ofthe slab=0.19x1x25=4.7N/m’
Floorfinishes =0 .6kN/m®

Liveload =4kN/m?

Totalload =0 35kN/mt

Factoredload =1.3x9.33=14.023kN/m’

(30% maybe azaured=0 314 025=7.0123 KN/n?
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Step-4:- Design of Step riser:

70125 kN/m2 17,89 kN/m2 7.0125 kN/m2

1165 m 24m 1165 m

B.169 kN 42938 SI169N
\

0

. .
'a5%2m "0 580m ' 12m o 12m 0.582m 0 582

Figure 13. Loads on tread riser staircase

Taking moment about D,
(Ryx4.73)=(8.109x4.14751+(42.93x2.365)+(8.169x0.5825),
Ry=20.634 kN

7.0125 kN/m2 17,89 kN/m2

/
N NN NN N NN YN
Z 1IN
/r 1,165 m /F 1.2m W

8.169 kN 21,46 kN
y. N
~ P
Il }
0.582m10.582m 06m ' 06m 1

Figure 14. Loads on tread riser stair

Bending moment=(R,x2.365)-(8.169x0.5825)
=29.765kN.m
7.0125 kKIN/m2

B . iU
S
1.165 ™ ﬂ

& s
- S~ P
/r 1.165 m

"O.582m O.582m

Figure 15. Loads

Step-5:- Check fordepth
=My £ )
d=v(42.64x109/0.138x20x1000))

Www.ijera.com

d=12429< 165mm

Hence the depth is safe

Step-6:- Reinforcement:

My=0.87Fy A d (1 (Fy A)/ (B b )

42 64x10=0.87(415)A;(163)( 1{415A,9)/(20x1000x16)
42 64x108=50573.25 A -T 49 A2 A,=T795 2mm?
Provide 12mm @ , a,; =(v'4)x12’=113.09mm*

Spacing = (ast/ A;)x1000

=(113.09/793.2)x1000 =142mm~150mm

Use 12mm @ bass @ 130mm C/c

Distribution load:

Use §mm @ bass @ 130mm c/c spacing
Reinforcement in Landing slab

M,  =087F;A;d(1- (FxAu) (fx bd))

29 765x108=59573.25 A, -7 49A,7A, =478mm’
Use 12mm @, 3=

(m4)x122=113 09mm?S=(2,/A,Jx1000=(113.09/478)x1
(00=230mm~230mm Provide 12mm @ bass @ 230mm
Cle

14) Reinforcement sketches
a) Continuous one wayslab

REINFORCEMENT BETAILS OF CONTINUGUS ONE WAY SLAR

mmdd b diviribudon @ 1%mnck
/I/—_:mu s Wl i vt € A4S 450
W

77
Zd %4

CRONS SECTION

A0 s Wabls follordavanl f 1 40 it

fﬂwwuwwmﬂmmm

A

TOF RENFORCEMFNT

N S

Vimld bars M ieliila e s § 180mm eld

BOTTOM REINFORCEMENT

Figure 16.Continuous one way slab

b)Singly reinforced continuousbeamd)
Rectangular footing
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ROIMPORCIMINT DATAILS

2 nos of 16mm@ Bmm@ 2 logged
hinngging bars vartionl stirmps i)
I00mm ofe
LI TTTTTTTET

=
% \__ 3 nos of 20mma %
- main bars o

CROSS SECTION
-Megative reinforcement

i 0.251

(NNEEENEEEENENE;

— 2 nos of 16mm@
hnnger bars
TOE REINFORCEMENT
A nos of 20mme
il BArE
e 1 1 1 [ [ %
LI N N N -
BOTTOM REINFORCEMENT
2 noa of 16mma
hanging bar
D 3 noa of 20mme
miin bar
/8 G MIDEPAN C/8 o SUPPORT

Figure 17. singlyRCB

c)Rectangular column
REINFORCEMENT DETAILS OF RECTANGULAR COLUMN

T nos of longitudinal bors 20mm @

m & |eteral lies @ J00mm de

H

LONGITUDINAL SECTION

i

=

CROSS SECTION

Figure 18. Rectangular column

Anon ol langfudingl bara 20mm @

- i €3 Il Vs 0 A00Mm 8l

L e

o o o .

__H_,_,.—.l:nm n: :gmm g nh:n
Bl PV, 1 M (£
% ---‘

A OF COLUMN POOTING

r."",._lnm of 13mm & bars
:'r .___,.-"‘_Mm ol 14mm & hars
s

PLAN OF FOOTING
Figure 19. Rectangular footing

e) Plinth beam
RETNFORCEMENT DETAILS OF PLINTH BEAM
Bmmd 300m ¢le

/.—2! 1innd

/-amm@ 150mm ele
/-3# 20mm@

, A

L NN

CROSS SECTION

=l % 10mmd

| -3 20mme

Figure 20. Plinth beam reinforcement
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f) Lintel beam
—llimn
REINFORCEMENT DETAILS OF LINTEL BEAM
W 10mm@ L
] v g /-emmo 150mm e/
1%
‘ /—?.u 10mm@ r
: : 2mmd 150mm e
CROSS SECTION 8mm@ 150mm clc
B0 2 1ommo
4 12mm@ 175mm clc
Smm@ 150mm clc
1%
| ~24 10mm@
PLAN REINFORCEMENT DETAILING IN TREAD RISER SLAB AND LANDING SLAB

Figure 21. Lintel beam reinforcement
detailsFigure 23. I)Detailed Estimation

g) Tread riserstaircase
Figure 22. Reinforcement details of tread riser staircase

IV. DETAILED ESTIMATE

DETAILED ESTIMATE:

SN | DESCRIPFTION | MO | LENGTI | BREADT | DEFMTUI UNIT
4] n QUANTITY
I Eanlwoik
Excavatson 1% 4 19 A | 14364 irube.m)
1 Sl fillasip 15 2 15 oo L] Feibe @)
3 Plain  cement | 15 2 15 il 45 ieube m)
comcrete (1.4:8)

4 Raft concrese and
conCTe for

colama  up fo
prisind level
Ralt comcreie 15 [ 1% A1 033 1338 foube.m)
Colema wp in
ground bevel
15 k) on 182 16767 e )

detaily

Plsih beam 1| ones 02 03 1013

Deductivn

Calsma 15 | om 0 03 018

Tad | 678 feube 1)

& | Colamn e 10

ool

Colamn 15 |0 0 aals | a8 {cube.m)
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Figure 23.iv) Detailed Estimation
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V. ABSTRACT ESTIMATE
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Figure 24.Abstract Estimate
VI. CONCLUSION REFERENCES
The method used is limit state analysis, [1].  National building code , updated 2013
the factor of safety for concrete is 1.5 and steel is [2]. 1S456-2000 - _
1.1 it means 50% more concrete and 10% more [3].  Estimating ,Costing, Specification and Valuation

in Civil Engineering by M. Chakraborti
[4]. Building Material and Construction by
Gurucharan Singh

steel is consider. Where as in working state method
which is widely followed in our country has factor

of safety of 3 for concrete and 1.7 for steel it means [5].  Design og R.C.C structure by Nilam Sharma
200% more concrete and 70% more steel. As [6]. SP:34

amount of more concrete and steel, bigger areas [71. SP:6

can be seen in working stress method. As we can [8]. Revised rate schedule of PWD of building works.

reduce out area by following limit state method and
hence also proved as economical. The design
follow the study of AUTOCAD and manual design
and found out the structure is safe in deflections,
stresses, loads and moments. The 3D view of the
building by REVIT ARCHITECTURE software
gives clear view of the building model. The aspects
andprospectsaremadeaccordingtoNBCofIndia,whic
hgivesvarious
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