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BUILDING DESCRIPTION

o The Proposed Construction of commercial building Extended Single Basement +
Ground Floor + 10 Floors.

e Height of Building above ground level is 34.93m. (From Ground floor to Terrace
floor)

e Basement floor used for Parking and the remaining upper floors used for Commercial
purpose.

e The structure comprises of RC Shear wall, column, Beam & Slab.

e Raft foundation provided as per soil test report.
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GRADE OF CONCRETE & STEEL

® Raft foundation : M35
®* Columns : M40
* RC Wall : M25
®* Beams : M25
® Slabs . M25
* Staircase : M25
* Reinforcement of Grade Fe-500 is used for
RCC desien
LOADS

Following Codes are used for designing members.

®* ]S 875:1987 (Part 1) Dead loads

® IS 875:1987 (Part 2) Live loads

* IS 875:2015 (Part 3) Wind loads

* 1S 1893:2016 (Part 1) Earthquake loads

®* [S 13920 :2016 Ductile Design and Detailing of Reinforced
concrete Structures
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SUPER STRUCTURE DATA

Number of floors - Single Basement + Ground + 10 upper floors Height of each

Floors -3 11m

Total height of Building - 34.93 m, excluding Headroom & LMR

WALL PROPERTIES

® Lift RC wall thickness - 0.2m
® Modelling Type - Shell Thin

SLAB PROPERTIES

e Basement floors RC slab thickness - 0.45/0.2/0.15/0.12m
e Typical Floor RC slab thickness - 0.45/0.2/0.15/0.12m
e Modelling Type - Shell Thin

DEAD & LIVE LOADS

DEAD LOADS

This comprises of self-weight of various structural elements indicated below:
+  Self-weight of RC wall, column, Beam, slab and staircase.

+ Floor and Roof finishes.

»  Self-weight of the modelled elements is calculated by ETABS through SELF
WEIGHT command.

LIVE LOADS
These loads are considered for the analysis in addition to dead Fiw SREE mmmj

loads as follows,

+  Bath/Shower & Toilet = 2.0 kKN/m’ L LY A ‘
+ commercial floor area =5.0 kN/m® Partner j
«  Activity room = 5.0 kN/m?

Cafeteria = 5.0 kKN/m’

Lobby, Balcony, Staircase = 4.0 kN/m® @'\/
+ AHU & Electrical Rooms =5.0kN/m” or as per actuals Dr. ALEX JACOB

B.E., M.Tech(Str), Ph.D(Hon),
M.I.E. (Aust), M.LE. (Ind)
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* Ramp, Parking = 5.0 kN/m’

+ Lift Machine rooms =10.0 kKN/m’ or as per actuals
+  Live Load on Roof =2 kN/m’
SEISMIC INPUT

e Height of the Building, H =349m

e Secismic Zone =T

e Seismic Zone Factor, Z =0.16

e Importance Factor, | =12

e Response Reduction Factor, R~ =3

e Percentage Damping = 5%

e Soil Type =1l

e Avg. response acc. coefft. Sa/g = Asper IS: 1893: 2016

[3 1ndian 1S 1893:2016 Seismic Loading

Direction and Eccentrictty Seismic Coefficients
B4 x v (] YOr Sessmic Zone Factor, Z
FA X D « Eccentncty [ Y D + Eccentncty ~
e . (@) PerCocge 0.16 ~
[ XDr-Eccentncty [ ] Y Dr - Eccentncity
) User Defined
Ecc. Ratio (Al Draph ) 005 -
Ste Type 1]
yerwnt =N ' " -
Overwnte Eccentncities Overante importance Factor., | 12
Story Range Time Penod
Top Story Story12 Approxmate
Bottom Story Base Program Calculated
®) User Dafined T= 1.157 seC
Factors
Response Reduction. R 3
OK Cancel
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WIND LOAD INPUT

The building located in Coimbatore region and the wind parameters are considered as per IS

875 part: 3
® Wind Speed =39 m/s
® Terrain Category =2
®* Importance factor =1

® Risk Coefficient, K1 =1
Topography, K3 =]

Importance factor for

Cyclonic Region. k4 =1

E Wind Load Pattern - Indian I5 875:2015

Exposure and Pressure Coefficients Wind Coefficients
_‘ Exposure from Exents of Draphragms vind Speed. VD IS K>
(O Exposue from Shel Objects Teman Category 2
impotance Factor 1.00
Risk Coeffi &1 Eactor) 1
Wind Exposure Parameters usk Coefficient &1 Factor)
) Topography &3 Factor 1
Wind Directions and Exposure Widths Modéy/Show

m

Windward Coefficent Cp

Leeward Cosfiicent, Cp 05 0p AOry Sory 12 ~

[ Include Parapet
OK . Cancel
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_ MaSCUUREE

[3 Mass Source Data

Mass Source Name st

Mass Source
[[] Element Self Mass
[] Addtional Mass
7] Specified Load Patterns

[[] Adjust Daphragm Lateral Mass to Move Mass Centroid by

DYNAMIC ANALYSIS
® Height of the Building, H

®  Seismic Zone

® Seismic Zone Factor, Z

® Importance Factor, |

® Response Reduction Factor, R
. Perceﬁtage Damping

L ]

Soil Type

[ Response Spectrum Function Definition - 1S 18932016

Funcbion Name

Faramete

Sesmc Jone

Sessmc Zone Factor 2 016
mponance Factor | 12
Sol Type m
Response Reduction Factor, R :

Convent to User Defired

Mass MuRiphers for Load Patterns

Load Paftern

Mass Optons
v Include Lateral Mass

ude Vertcal Mass

Lump Lateral Mass at Story Levels
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LOAD COMBINATIONS

Load combinations as per IS 1893:2016

1.5(DL+LL) 0.9DL+1.5WLX
1.2(DL+LL+EQX) 0.9DL-1.5WLX
1.2(DL+LL-EQX) 0.9DL+1.5WLY
1.2(DL+LL+EQY) 0.9DL-1.5WLY
1.2(DL+LL-EQY) 0.9DL+1.5RSX
1.2(DL+LL+WLX) 0.9DL-1.5RSX
1.2(DL+LL-WLX) 0.9DL+1.5RSY
1,2(DL+LL+WLY) s
1.2(DL+LL-WLY) }gigtg&;;
1.2(DL+LL+RSX) S )
1.2(DL+LL-RSX) gl
1.2(DL+LL+RSY) o e
1.2(DL+LL-RSY) 1 B(OL-WLX)
0.9DL+1.5EQX 1 S(OL-WLY)
0.9DL-1.5EQX £ 5(DL-WLY)
0.9DL+1.5EQY 1.5(DL+RSX)
0.9DL-1.5EQY 1.5(DL-RSX)

1.5(DL+RSY)

1.5(DL-RSY)

MAXIMUM DISPLACEMENT

ALLOWABLE MAXIMUM DISPLACEMENT = 139.6 mm for wind & 69.8mm for seismic
®* EQ-X =34mm
®* EQ-Y =29.5mm
® RS-X =40.7mm \h\/
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MAXIMUM STOREY DRIFT

ALLOWABLE STOREY DRIFT =0.004*H

» EQ-X =0.0012
e EQ-Y =0.0011
e RS-X =0.0014
e RS-Y =0.0010
STOREY SHEAR
e EQ-X =4824 kN
o EQ-Y =4801Kn
e RS-X =6275kN
e RS-Y =5999 kN

MODEL MASS PARTICIPATING RATIOS

Modal Participating Mass Ratios

G Edt Format-Fier-Sont e Ophions
s As Noted Hodes Coumns No Sort None Modal Parterar; Mass Rates
Rer None
Case Mode Penod u u iz Sumux Sum{Y Sumu? R Y RZ SumRX SumgRY SumpZ
» Jose %4
Mooy 1503 ;
Vess 1028 ”
Uodel b et om0 tRw om0 toES fEn M@ 0MM 2
Modsi M emm 0 e 8 mEm e b tER® W e SNt 0S5
Wely
uod T
ol
- 030
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Vods % W, W g
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Design of column with Biaxial Moment

The values are Displayed in Blue color are the Input valu

Column No = (1, STAAD - 17
Design Forces From STAAD

1. Axial Load on column
2. Bending moment along x-x, Mux
3. Bending moment along y-y, Muy

Design Datas

1. Compressive strength of Concrete, Fck
2. Yield Strength of steel, Fy

3.Diometer of Longitudinal Reinforcement
4. Diameter of lateral Reinforcement,

5. Clear cover to the reinforcement, C

6. Type of column

7. Size of Column

8. Unsupported Length of Column along x-x L,
9. Unsupported Length of Column along y-y Ly
10. Effective length factor

11. Effective Length of Column, along x-x, L,

12. Effective Length of Column, along y-y. Ly

Check for leff/D

Effective length lex/Lateral dimensions

Effective length ley/Lateral dimensions

Section Geometry

muy =

SHORT COLUMN

"

won [T R I TR

"o

600 KN.m

Load Case =

25300 KN
861 KN.m
600 KN.m

Load Case
Load Case

40 N/mm*
5\3’.] N/mm
32 mm
8 mm
40 mm
Rectangular
b x d
900 x 900
3.2 m
3.2
0.65
2.08 m
208 m

mm

m

g/ D

2.31
23112
Short Column

/b

2.31
2.31< 12
Short Column

L.

Pu = 25300
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861 KN.m : N
iy =
i S00mm i
4|Check for Minimum Eccentricity
Applied eccentricties
ex = Mux/Pu
= $61/25300
= 34032 mm
ey = Muy/Pu
= 600/25300
= 23.715 mm
Minimum eccenticity
2. = (lex/500)+(D/30)
= (2080/500) + (900/30)
= 34.16 mm or 20 mm
= 3416 mm
e, = (ley/500)+(D/30)
= (2080/500) + (900/30)
= 34.16 mm or 20 mm
< 34.16 mm
5|Moment due to Eccentricity
me = Puxe,
= (25300x34.16)/1000
= B64.25 KN.m
M, = Puxe,
= (25300x34.16)/1000
= 864.25 KN.m
6|Design Moment
mux = Mux or muex
= B64.25 KNm
muy = Mux or muey
= B64.25 KNm
b
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Caleulation of Longitudinal reinforcement

Assume percentage of reinforcement
Asc, reguired

No of bars
Asc, Provided
pt, provided

Moment Capacity Along x Direction

(Pu/fek b D)

p/fck

d'/D

From interaction chart, SP16 [chart 48]

Mux1/fck b D
Mux]

Moment Capacity Along y Direction

(Pu/fck b D)

p/fek
b'/D

From interaction chart, SP16 [chart 50]

Muyl/fck b D’
Muyl

Check for Moment Capcity

(Mux/Mux1)™ +« (Muy/Muyl)™ < 1

Puz
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4.7 %
4.7/100x 900xS00
38070 mm
48 Nos
38584 mm’
4763 %

(25300000/40 x 900 x 900)
0.78

4.763/40
0.12

40/900
0.04

0.1

0.1 x 900x900x900x40
2916 KN.m

(25300000/40 x 900 x 900)
0.78

4763/40
0.1191

40/900
0.04

0.09

0.09 x 900x900x500x40
2624.4 KN.m

(0.45 fck.Ac) +( 0.75 fy -0.45fck)Asc

P
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Ac = 810000 mm*
Puzr = 28354 488 KN For
Pu/Puz = 0.892 an v
an = 2
(Mux/Mux1)™ + (Muy/Muyl )™ = 0.196
0.196< 1
0.K
Calculation of Lateral Reinforcement
Spacing of ties
1. Least Lateral Dimensions of column = 800 mm
2. Sixteen times the least dia of Longi bar = 512 mm
3. 300mm = 300 mm
Adopt Spacing 300 mm
Details
Y8@300mm c/c
0 I
A
-
B a8 Mo of bars = 32mm 48 Nos
———
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SLAB DETAILS

Design of Two way Slab

1 The values are Dnsplayed

n Blue color are 1he Input values

References

[

Design Datas

Supporting beam

1. Eff. Shorter span between ¢/c supporT, Lx =
2. Eff Longer span between c/c support, Ly

3, Compressive strength of Concrete fok

4. Yield Strength of steel Fy =
5 Diameter of Remforcement, (Shoter span) =

6 Diameter of Remforcement (Longer span)

7. Fire resistance in hours
2|Assume trial depth of slab
Span/depth, ratio I/d (Basic value)

Assume modification factor, M F
depth of slab

Overall depth required, D

£ff. Depth d

w

Load Caleulations

Ut w-(‘u_jln of Concrete
Dead load of Slab
Floor fimshes

Partitions

Live Load

B

Caleulation of Bending Moment

Edge condition of Slab

Ly/Lx, ratw

8 Nominal cover to the remforcement, C

............................ -+
slab Lx
e
- - - —
Ly ' (Eff. Span As per
69 m 15456.2000, clause
7.1 m 22.2 (b))
25 N/mm
500 N/ mm®
12 mm
Yomm
hrs (Nommal cover, As per
= 20 mm 15456:2000, Table 16A,
clauses 214 and 26.4.3
and Fa 1l
2 26 (Span/depth ratio As per

Extra foads due to filling, surke  etc., if any

Total Load
Design Load

. 1.t [5:456: 2000, Clause
= (Span/B.V x M.F) 2321
= (69x1000 )/(26x15)
17692 mm
(decce1/2 dua of bars)
= 17692+ 20+ 12 /2
= 202.92 mm
= 230 mm

= 204 mm

25 KN/m

75 KN/m'

g 1.5 KN/m”
0 KN/m*

= 0 KN/m*
=z 5 KN/m®
2 ¥ .05 KN/m?
18.375 KN/m

) 9 Four Edges discontingous Edge conditions As per
15456:2000, D-1.1and

Z4.41
71/69

1.029
= The slab is Two way Slab
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Design of Two way Slab 11' ¢ values are Displayed n Blue ¢ roars Input values References
1|Design Datas
Supporting beam
¢ [_f i *
S5.No Direction &| Moment Co- Moment
Sign efficients KEN.m
1 X - Negative [#] 0 (alpha x ™ wu =1x") (B.M co-eff frommAnnex
2 X - Positive 0.058 50.74 (alpha x ™ wu "lx") i clause [3.1.1
3 Y- Negative 0 ) (alpha y ™ wu "I1x") 15:456: 2000)
4 Y- Positive [FRFLET, 4R.99 Ipha y * wu *lx”
M, max = 50.74 KN/n
5|Effective depTh required
Mudim = (036 x Fek x (xu.max/d) x (1- (1 5:456:2000,
04 2(xumax/d)) x bd Annex & clause
= (.46 G.1.1c)
- i.34 bd’
= (Mulm/Qb) ©
= (BO740000 7 ( 3.34 x 1LXXN) )
123.25 mm
123.25 « 204
O.K
6|Reinforcement Calculations
e Wi Mu/bd® B fn pt, min| pt provided sy
N | Sign SP16 T pt 100AsT/bd | (Mimimum renforcement
1 X -ve 8] 0 012 0.12 2448 AsT (pt7100)xbd | ¢ ciab shall be pravide
2| x-ve 1.22 0298 012 (1.298 607.92
3| y-we 0 0 012 012 244 R a5 per 1.5456:2000,
4| yeve 1.18 (3.287 0lz 0,287 585.48 clause 26.5.2.1)
7|8pacing of reinforcement
Spacing, mm Spacing Ast provided, max distance of
Actual Maximun| provided, mm mm® Spacing = (ast x 1000)/Ast tension
46170 300 & /530 remforcement bars
185 9% 300 7534 where 3d or 300mm which
46176 300 150 76346 ast= C/s area of bar ever 15 less
19307 300 150 530 Ast=Areo of remforcenent As per
provided 15:456 2000, Clause
26.33 b
8|Check for deflection close
close
Ix/d. Artual = 3382
u V x M.F
pt 1 AsT/bd
= 03694
fs = 058x fyx{Ast requred/Ast prowded)
fa = 23394 N/mm©
todi fication Factor - 1.41 From Fug 4. 15456:2000
1/d. Max = 141X 26
16.66
36 6653382
oK
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Design of Two way Sleb The values are Displayed i Blue color are the Input values References

1{Design Datas
SupporTing beam
T e i
9|Torsional Reinforcement As per 15456:2000,
ANNEX D, clause D-1.8
| x ly

Size of torsinal reinforcement mesh : 1380 x 1420 mm

{Ix/% and ly/5)

Ast required 1o resist the torsion = 3/4 tumes of mid-span Ast

= 45594 mm*

dia of torsional remforcement = 4 mm

Spacing required 110 mm

Spacing Provided L

No of layers 1 Nos (Farh 2 Top and botrom)

NOTE:
1. Torsion renforcement shall be provided at any corner where the slat

15 simply supprted on both edges meetmg ot that corner

2. Torsion reinforcement equal To half that described above shall be provided o

at corner contained by edges over only one of which the slab 1s continuous

3. Torsion reinforcements need not be provided at any corner contamned by edges

over both of which the slab s contiuous

9 |Reinforcement Details
Direction Remntorcement
X Yiz2 ©€150mm ¢c/c
b 4 Yi2 @150mm c/c
1420 1420 1420
Lo e L
T e -
INSEES &
Lo} i 3
w3 P .. ¥ e P >
¥
YL |
i [
v
- _— >
£l m
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