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1.0 INTRODUCTION

It is Proposed Construction of Residential Building With 10 Dwelling Units (Stilt Floor Parking+5
Upper Floors) at Door No0.52/46, as per Document Door No.48/52, Taylors Road, Kilpauk, Chennai
- 600 010 . Comprised In T.S. No. 140/7, Block No.10 , of Egmore Village, Egmore Taluk, Greater
Corporation of Chennai . The proposed construction shall have RC frames along with lateral loading
resisting elements. Based on the soil report furnished, the type of foundation to be adopted is
finalized. The complete analysis is carried out for extreme loading conditions subsequently the
design is carried out as per IS standards. The detailed analysis is carried out using ETABS software.

The summary of the analysis and design is furnished in the subsequent sections.

2.0 MODELLING OF BUILDING USING ETABS SOFTWARE

Fig. 1 3D Model of the Proposéd Building (From ETABs software)



N N
Fig.2 Bending moment and Shear force Diagrams (From ETABs software)
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Fig. 3. Stilt Floor Roof beam layouts
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3.0 DATA FOR ANALYSIS

Table 1 Loads and Material Properties

LOADING STANDARDS

IS: 875-1987-Part-3: IS: 456-2000 and IS 1893-2016(Part-I)

15 codes: 1S-13920-2016.
Types of Loads Dead load, Live load and Earthquake loads.
Unit weight of concrete — 25 kN/m?; Unit weight of'brick
work — 20 kN/m?; Floor finish — 1.50kN/m?; All Toilets
Dead Loads sunken portions — 4kN/m?. Unit weight of light weight
blocks — 10 kN/m?
As per IS code all Floor areas 2.5 kN/m?, Corridors,
Live Loads Staircases and Balcony 3.5 kN/m?, Toilet portions
3.5 kN/m?
Earthquake Load As per 1S:1893-2016 Part -1.

Load Combinations
[ELx- Earthquake load in x
direction; Ely- Earthquake
load in y direction]

Ultimate Conditions
1.5(Dead Load + Live Load)
1.2(Dead Load + Live Load+ELx+0.3ELy)
1.2(Dead Load + Live Load+ELy+0.3ELx)
1.5(Dead Load +ELx+0.3ELy)
1.5(Dead Load +ELy+0.3ELx)
0.9 Dead Load +1.5 (ELx+0.3ELy)
0.9 Dead Load +1.5 (ELy+0.3ELx)
Serviceability Conditions
1.0(Dead Load + Live Load)
1.0(Dead Load + Live Load+ELx+0.3ELy)
1.0(Dead Load + Live Load+ELy+0.3ELx)
1.0(Dead Load +ELx+0.3ELy)
1.0(Dead Load +ELy+0.3ELx)

sl ol <Fafad L B

AR B =

Wind Load

As per 1S:875-1987 Part -3.

Number and Height of Floors

S +5 Floors; Total height 18.30 m

Method of Analysis

Linear Elastic dynamic analysis.

Type of software used

ETABS V 18.2

Response spectrum used for
seismic analysis

Using 1S:1893-2016-Part-1

Type of soil conditions

As per soil report (medium)

Design Methodology

Limit state method using Design aids SP:16-1986

Reinforcements detailing

IS: 456-2000 and IS: 1893-2016(Part-I); IS-13920-2016

4.0.



4.0 ANALYSIS AND DESIGNS RESULTS
COLUMNS:

Table. 2 Column Reinforcements based on axial forces and moments.

_ : Axial Moment % A
Column Grid and its | force P, M, st W
Sizes (kN) (kNm) Required -
01 (0.23/0.30 x0.60) | 958 37 30 | 1.49 6Y20+4-Y16
Q2(0.23/0.30 x0.60) | 853 65 |30 | 14 10-Y16
J3(0.23/0.30 x0.60) | 645 % 30| 14 6Y2044-Y 16
L3 (0.23/0.30 x0.60) | 916 23 30 | 146 6Y20+4-Y 16
C4(0.23/0.30 x0.60) | 1281 41 30 | 2.46 AVI66Y12
G4(0.23/0.30 x0.60) | 1227 35 30 | 149 6Y20+4-Y16
J5(0.23/0.30 x0.60) | 1630 26 30 | 276 4Y25+6-Y20
05 (0.23/0.30 x0.60) | 1924 70 30 | 22 10-Y16
R5 (0.23/0.30 x0.60) | 1791 79 30 2 10-Y16
A6 (0.23%0.60) 1065 10 30 | 198 10-Y16
D6(0.23%0.60) 845 24 30 | 198 10-Y16
H6(0.23%0.60) 1431 51 30 2 10-Y16
B7(0.23x0.60) 649 10 30 | 17 6Y20+4-Y16
F8(0.23%0.60) 584 15 30 | 99 10-Y16
H8(0.23x0.60) 595 11 30 | 0% 10-Y16
B9(0.23x0.60) 1182 11 30 | 16 14-Y16
F9(0.23%0.60) 1440 79 30 | 16 14-Y16
H9(0.23x0.60) 1203 32 30 | 16 14-Y16
39 (0.23/0.30 x0.60) | 2402 102 30 23 6-Y25+8-Y20
P9 (0.23/0.30 x0.60) | 1291 30 30 | 323 10-Y25+4-Y20
B10 (0.23/0.30 x0.60) | 1637 16 30 | 231 14-Y20
F10 (0.23/0.30 x0.60) | 1842 34 30 3 6-Y25+8-Y20
J10 (0.23/0.30 x0.60) | 2280 24 305 | A=) 14-Y20
010 (0.23/0.30 x0.60) | 1650 39 30 | 236 14-Y20




— T 173 | 6Y20+4-Y16
B11 (0.23x0.60) 825 94 30
D11 (0.23x0.60) 585 10 3 | 28 deNiloFosde
G11 (0.23x0.60) 725 17 30 2.3 10-¥25
712 (0.23/0.30 x0.60 | 573 26 30 | 20 14-Y20
N12(0.23/0.30 x0.60 | 1788 w4 |30 | 2O 4-Y16+6-Y12
D13 (0.23x0.60) 765 13 30 2.6 4-Y16+6-Y12
G13 (0.23x0.60) 790 52 30 2.43 4-Y16+6-Y12
A14(0.23x0.60) 818 s || 10-Y25
E15(0.23%0.60) 542 no || M H0F
N16(0.23/0.30 x0.60 | 1984 83 |30 | 2° 10-Y25
B17(0.23x0.60) 787 1s |30 | 17 6Y20+4-Y16
E17(0.23%0.60) 842 20 |30| 1° 6Y20+4-Y16
B18 (0.23/0.30 x0.60 | 845 33 30 | 2 10-Y20
G18(0.23/0.30 x0.60 | 1880 35 30 29 10-Y25
K19 (0.23/0.30 x0.60 | 1515 70 30 | 29 10-Y25
A20(0.23/0.30 x0.60 | 790 14 30 | 29 10-Y25
F21(0.23/0.30 x0.60 | 828 17 30 | 120 10-Y16
K21 (0.23/0.30 x0.60 | 933 18 30, | 298 4-Y25+6-Y20

Note:
a) Column sizes provided are safe against shear based on the analysis (considering uni-axial and bi-

axial bending)
b) The area of the reinforcements provided are well within the limits prescribed by the code.

¢) Columns are designed for additional amplified moments due to eccentric positions of beams
All designed are carried out using Design Aids

BEAMS: -
All beams are modeled and interconnected with column members. The beam-column connections
are rigid which are capable of resisting moments and shear forces induced from gravity and lateral

seismic loads. At the junction between primary and secondary beams, the moments are relieved.

Considering all possible load combinations, moments obtained from analysis are utilized for flexure



and shear designs as per IS standards. Also, serviceability check is carried. Typical beams from

selected grids are considered and shown in Table. 3.

Table. 3 Ground Floor to Terrace Floor Roof Beam Design Check

Moment Check for Shear
B D from % Pt Pt % Check for

(mm) | (mm) a(lll:;\?;:;s Required | Provided ?3::: c:’}})l::i;y Deflection

(kN) | (kN)

Grid

Less than
R1 230 450 24 0.24 0.58 48 158 permissible
Hence safe
Less than
R2 230 | 450,600 22 0.27 0.68 45 158 permissible
Hence safe
Less than
R3 230 450 6 0.3 0.58 15 158 permissible
Hence safe
Less than
R4 230 | 450,600 41 0.42 0.68 75 158 permissible
Hence safe
Less than
R5 230 600 102 0.75 0.97 124 211 permissible
Hence safe
Less than
R5a 230 450 16 0.22 0.58 26 158 permissible
Hence safe
Less than
R6 230 450 55 0.54 0.58 79 158 permissible
Hence safe
Less than
R7 230 600 185 0.43 0.68 138 211 permissible
Hence safe
Less than
RS8 230 600 23 0.22 0.68 47 211 permissible
Hence safe
Less than
permissible
Hence safe
Less than
R10 230 | 600 198 0.72 1.3 182 | 211 ] oermissible
Hence safe
Less than
permissible
Hence safe
_ Less than
R12 230 | 450 22 0:28 0.56 30 I58 | permissible
Hence safe
Less than
permissible
Hence safe
Less than

permissible
Hence safe

R9 230 | 600 11 0.22 0.68 23 211

R11 230 | 600 107 0.86 1.3 126 | 211

R13 230 | 450600 | 25 0.44 068 | 4 158

R14 230 | 450600| 51 0.68 1.3 64 158




R15

230

450,600

24

0.22

0.68

50

158

Less than W
permissible
Hence safe |

R16

230

600

41

0.31

0.68

57

211

Less than
permissible
Hence safe

R17

230

450

143

1.09

151

228

158

Less than
permissible
Hence safe

R18

230

450,600

45

0.56

0.68

54

158

Less than
permissible
Hence safe

R19

115

600

55

0.65

0.68

130

211

Less than
permissible
Hence safe

R20

230

450

38

0.29

0.56

40

158

Less than
permissible
Hence safe

R20a

230

450

129

0.24

0.56

150

158

Less than
permissible
Hence safe

230

600

129

0.6

0.68

150

211

Less than
permissible
Hence safe

230

450

53

0.44

0.56

67

158

Less than
permissible
Hence safe

230

450

57

0.40

0.56

67

158

Less than
permissible
Hence safe

230

450

68

0.56

0.97

88

158

Less than
permissible
Hence safe

R25

230

450

46

0.35

0.58

68

158

Less than
permissible
Hence safe

R26

230

450

30

0.22

0.58

40

158

Less than
permissible
Hence safe

R26a

230

450

18

0.22

0.58

38

158

Less than
permissible
Hence safe

R27

230

600

16

0.28

0.68

32

211

Less than
permissible
Hence safe

R28

230

600

27

0.22

0.68

25

211

Less than
permissible
Hence safe

R29

230

450

15

0.26

0.56

22

158

Less than
permissible
Hence safe

R30

230

600

48

0.31

0.68

54

211

Less than
permissible
Hence safe

10




230 | 450,600

o |

1.04

0.97

0.26

T o [ Testan]

— ]

211

p—

211

Hence safe
| rence safe |

158

0.27

230

R37

230

R38

230

24

158

permissible
Hence safe
Less than
permissible
Hence safe
Less than
permissible

Less than
permissible
Hence safe

Less than
permissible
Hence safe

0.33

47

0.47

158

52

0.22

158

Hence safe
| 11CNCE sare |

Less than
permissible

Less than
permissible
Hence safe

158

Less than
permissible
Hence safe

R39

230

31

0.22

158

Less than
permissible
Hence safe

R40

230

69

0.4

211

Less than
permissible
Hence safe

R41

230

87

0.8

158

Less than |
permissible
Hence safe

R42

230

46

0.32

211

Less than
permissible
Hence safe

R43

230

32

0.35

158

Less than
permissible
Hence safe

R44

230

33

0.35

211

Less than
permissible
Hence safe

R45

230

82

0.34

211

Less thaﬂ
permissible
Hence safe

R45a

230

21

0.28

211

Less than
permissible
Hence safe

R46

230

70

0.34

211

Less than
permissible
Hence safe

R47

230

227

0.24

211

Less than
permissible
Hence safe

11




11 Less tﬁm
0.24 0.68 87 permissible
R48 230 600 81 Hence safe
o1l Less than
0.42 152 permissible
R49 230 600 179.45 0.8 Hence safe
158 Less than
0.76 65 permissible
R50 230 450 51 15 Hence safe

SLABS:-

Slabs are modeled as membrane elements with appropriate in-plane and out of plane bending. The
loading on all slabs are taken as load per unit pressure. For lateral load analysis, all slabs are assumed
to act as a diaphragm. The seismic loads are assumed to act at the centre of mass locations. They
centre of mass and stiffness locations are determined from the loading and stiffness considerations.

Table. 4 shows the typical slab moments obtained from analysis from selected grids are considered

for design.
Table. 4 Design Check for Slabs
Moment
Slab obtained Thickness 10 mm
Panel from mm) Spacing Deflection Remarks
Floor wise analysis (mm (mm)
M (kNm)
Stilt Floor-SF | 28 150 2125 | Withinpermissible ||
c/c limit
First Floor-FF | 48 150 U225 | Willin penmissible || e
c/c limit
Second Floor- 28 150 Y12-125 | Within Peqnlss1ble e
SF c/c limit
Third Floor- 27 150 Y12-125 | Within pemxssxble safe
SF clc limit
Fourth Floor- Y12-125 | Within permissible
FOF 28 150 ol limit safe
Terrace Floor- Y12-125 | Within permissible
TEF 20 150 ol Timit safe

12
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PILE FOUNDATION DESIGN: -
Based on the soil investigation report, the pile foundation is adopted at a depth of 6.54m from NGL.

Table. 5 Area of Footing required and area of footing provided.

Number of
Column Grid and “I\L:'::e;i(::d piles Remarks
01 (0.23/0.30 x0.60) <2 2 SAFE
Q2 (0.23/0.30 x0.60) < 2 SAFE
J3 (0.23/0.30 x0.60) < 2 a2
L3 (0.23/0.30 x0.60) <2 2 SOFE
C4 (0.23/0.30 x0.60) 3 3 SABE
G4 (0.23/0.30 x0.60) < 2 SAEE
J5 (0.23/0.30 x0.60) <2 2 SAFE
05 (0.23/0.30 x0.60) <3 3 SAFE
RS (0.23/0.30 x0.60) < 2 SAFE
A6 (0.23%0.60) <2 2 SAFE
D6(0.23x0.60) < 2 SAFE
H6(0.23x0.60) < 2 BARE
B7(0.23x0.60) < 2 BARE
B9(0.23x0.60) <2 2 SAFE
F8(0.23x0.60)
H8(0.23x0.60)
<9 9 SAFE
F9(0.23x0.60)
H9(0.23x0.60)
SAFE
19/(0.23/0.30 x0.60) <4 4
SAFE
P9 (0.23/0.30 x0.60) <3 3
SAFE
B10 (0.23/0.30 x0.60) <3 3
SAFE
F10 (0.23/0.30 x0.60) <3 3
SAFE
710 (0.23/0.30 x0.60) <4 4
SAFE
010 (0.23/0.30 x0.60) <3 3

13



SAFE

B11 (0.23%0.60) <2

D11 (0.23%0.60)

G11 (0.23%0.60)

D13 (0.23%0.60) < SATE

G13 (0.23x0.60)
J12 (0.23/0.30 x0.60 <3 SAFE
N12 (0.23/0.30 x0.60 < SAFE

A14(0.23x0.60) < SAFE

E15(0.23x0.60) <2 SAFE
N16 (0.23/0.30 x0.60 <3 SAFE

B17(0.23x0.60) < SAFE

E17(0.23x0.60) < SAFE
B18 (0.23/0.30 x0.60 < SAFE
G18 (0.23/0.30 x0.60 <3 SAFE
K19 (0.23/0.30 x0.60 <3 SAFE
A20 (0.23/0.30 x0.60 < SAFE
F21 (0.23/0.30 x0.60 <3 SAFE
K21 (0.23/0.30 x0.60 <2 SAFE

14
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Project

MMARY OF ANALYSIS & DESIGN

Table 6.0 Design summary

Proposed Construction of Residential

Dwe Building With 10

lling Units (Stilt Floor Parking+5 Upper Floors) a
Poor No0.52/46, as per Documfnt Dggr N0.48/)52t,
Taylors Road, Kilpauk, Chennai- 600 010. Comprised
In T.S. No. 140/7, Block No.10, of Egmore Village,
Egmore Taluk, Greater Corporation of Chennai

Design Methodology

Limit state method using Design aids SP:16-1986

Reinforcements  detailin {

. g for . 3

Footing, columns, beams and 15: 436-2000 and IS: 1893-2016(Part-1).
slab [S-13920-2016.

FR

AME ANALYSIS RESULTS

STOREY Drifts from analysis

The lateral drift values obtained from the analysis are well
within the limits prescribed by the code.

Frame analysis resultants from
software

Storey shears, drifts and axial forces the ends of the supports
are lesser than the capacity.

Axial forces and moments in
basement storey columns.

The axial forces and moments obtained from analysis are then
compared with the capacity of the slab, beams and column
sections. Based the analysis, it is found that the capacities
provided are sufficient against extreme load combinations.

FRAME & FOUNDATION DESIGN

Column sizes

230%600, 300%x600,230x750,300x750

Grade of concrete and steel for
column

M30 & Fe 500.

Column reinforcements

It ranges from 1% to 2.5% of steel.

Floor Beam sizes concrete

230x450, 230x530, 230600, with 0.3,0.6, 0.8% of steel.

Floor and Roof slab Grade and
thickness

M30 and 125, 150 mm THK.

Staircase waist slab grade of
concrete and thickness

M25; 150 mm thick.

Type of Foundation

Pile foundation is recommended at a depth of 15.5m to
sustain the service load of the structure

safe in all respects

Conclusion: Structure is analyzed and designed as per Indian stands and it is found structurally

Report checked and approved by

h "7 ?/VLJ

Er.G. KUMARAN e (Stuctwes) 0 (SvctrasH T nsmq
SPAANCKECK ENGG STRUCTURAL COHSULT*TDTCP
feg Structurst Engenoeer m Chennai Corporation, CMOA ?9107:02?
CEOA-BE JGr- 11805119, RSE 100032019, CGLRGMS&!GL_\IN
No A.30. MGR ROAD, R K APARTMENT, lind nooﬂl, .
STATE BANK COLONY, NANGANALLUR, CHENNAI -

s anchock@gmail.com
BTt o) 051"‘::\:‘ P . + 91 9607 56612
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

“ Property Buying Assistance, Property Selling Support, Market
Price Analysis, Owner Outreach and Negotiation.

Legal & Documentation Services

“ Certified EC, Patta, legal opinions, property verification, due
diligence, litigation solutions, and legal heir certificates.

Property Development & Approvals

V Building plan approvals, construction, layout and sub-division
approvals, zone conversion, and occupancy certification.

NRI & Investment Services

\/ Escrow Services, Rentals, Litigation Solutions, Property
Valuation and Property Management

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.
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