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CHENNAI METROPOLITAN DEVELOPMENT AUTHORITY
: ‘ThalamuthuNatarajan Building’, No.1, Gandhi Irwin Road,
| Egmore, Chennai-600 008.

PROFESSIONAL REGISTRATION CERTIFICATE

This is to certify that the Thiru. N. KANAGAVEL has cnrolled aq
Registered Structural Engineer Grade-I (SE) with Chennai Metropolitan
Development Authority (CMDA) who has the qualification of M.E.,(Structural

Engg.) and experience in the relevant field for 11 years.

He has been given the Registration No.SE/GR-1/2019/03/049 Renewed on
26.03.2024. He shall be required to comply with the duties and responsibilities

prescribed by the Government of Tamil Nadu in Part-V, “Registration of
Professionals”, Tamil Nadu Combined Development and Building Rules, 2019

approved vide G.0.(Ms) No.18 MAWS (MA1) Dept. dated 04.02.2019.

This Registration is valid upto 25.03.2029.

Superintendent

(A. MEGANATHAN)




N. KANAGAVEL M.E., M.B.A., MIE., FIV

Chartered Engineer, Structural Consultant and Approved Valuer
CA- 12, Tarangini Complex
Ambattur Industrial Estate, Chennai — 600 058

Mobile : 94440 61295
e — mail: kanagavelchennai@gmail.com

30.04.2025

STABILITY CERTIFICATE

1. The detailed engineering and structure design of the proposed building comprising of stilt
+ five floors “NEST ETERNIA” at Ottiyambakkam Main Road, Ottiyambakkam, Tambaram,
Chengalpet — 600 130, S.No:259/2A1B, 259/2B1B, 259/2C1B, 259/2D1, 261/1B & 262/1B3
has been done by me/us based on the report of geotechnical investigation (soil test) done
by Nagadi Consultants (P) Ltd., Report No. G(C)10013 Dated 27.01.2024 and considering the
functional requirement of the building.

2. It is certified that among other factors, the proposed building has been designed to resist
earthquake. I/We have checked various parameters and found that the proposed building
would be safe.

3. I/We further certify that:
(i) The minimum grade of concrete is M30

(ii) The design and analysis has been done using the code of practice for plain
and reinforced concrete as per IS 456:2000, design loads as per IS Codes
No.IS 875-1987 and design of earthquake resistant structure as per IS Code
No. IS 1893(part 1):2016

4.The buiiding will be safe and sound when used for the purpose for which it is designed.

N. l(.fbl{m EL M.E, M.B.A, MIE,, FIV
Registered Structural Engineer Grade-I
CMDA Reg.No. SE/GR-1/19/03/049
GCC Reg.No.RSE100022019
CA-12, Tarangani Complex,
Ambattur Industrial Estate
Mogappair West, Chennai-600 D58

Stamp and Signature

Encl.: Structural Design Calculation



Desion Specifications:

The proposed structure are to be designed for stilt + five floors and to be of framed
structure to resist the seismic effect of zone III as per IS 1893 — 2016. The usage of the
building is for residential purpose.

Soil:

As per Nagadi Consultants (P) Ltd.,, geo technical report G(C) 10013 dated

27.01.2025, the foundation recommendations are:

(1) type of foundation = Isolated / combined
(i1 ) Depth of foundation = 330m
(ii) SBC @ 3.50 m depth = 120kn/m?

Floor Heights Considered:

Foundation depth = 3.50m

Car parking level = 0.60m

Stilt and typical floors height = 3.00m
Analysis and Design:

An'alysis part is done using ETAB software and the designing part by manual
calculations in accordance with IS 456 — 2000, IS 1893 -2016 and SP — 16.

Materials:
The following recommendations of materials are to be used
(1) Grade of concrete : M30 grade for all RCC members
(ii ) Grade of steel : Fe 550 for all diameter
(111 ) Potable quality of water to be used for all construction

activities including curing.
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1 Structure Data
This chapter provides model geometry information, including items such as story levels,
point coordinates, and element connectivity.

1.1 Story Data

Table 1.1 - Story Definitions

Vi

2 Properties

This chapter provides property information for materials, frame sections, shell sections, and
links.

2.1 Materials

Table 2.1 - Material Properties - General

I

HYSDS550 Rebar

2.2 Frame Sections

B230x125 | 9884.3 43.5 126

B230x450 ) 124072.6  174656.3

B230x600 184679.1 414000 | 60835

Bzauxo 3 = [ 245451.7 8085938 ] 76043.8 ; = ' ! 21562.5

C230x450 | | . 124072.6 14653 45626.

Co30x600 MO TBiGS1 | 414000 | 60835

C300x600 130 . 37075. 540000 35000 '

C300x750 - 10546.5= 68750 ' 137 1875 28125
Concte Rectangular | neen 4?4572. 390625 19?26.' 15625 | 15625 | 15625

o

M30 Concrete Rectangular . Magenta . 529 39410.9 233201 | 23320.1 440.8 440.8 2027.8

ETABS v19.0.2 Page 4 of 36
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2.3 Shell Sections

Table 2.3 - Area Section Property Definitions - Summary

Wall1 Wall Shell-Thin M30 | 230

; :  Shell-Thin M30 R

Wali3 Wall Shell-Thin M30 230
: T S } i

Shell-Thin

Shell-Thin M30 230

3 Loads

This chapter provides loading information as applied to the model.
3.1 Load Patterns

Table 3.1 - Load Pattern Definitions

Floor finish No Super Dead 0

roof live | No Reducible Live 0

1S

kLA

sesmic-Y | ; S 1893:2016

illings N o AC i
wall load No Super Dead 0

3.2 Auto Seismic Loading

IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
sesmic - X according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity
Direction = X
Structural Period

Period Calculation Method = User Specified
User Period T = 0.19 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=0.16

ETABS v19.0.2 Page 5 of 36



Importance Factor, I [IS Table 8] I=
Seismic Response
Spectral Acceleration Coefficient, SaS_a —95c %
/g [IS 6.4.2] g ' g
Equivalent Lateral Forces
AL
Seismic Coefficient, An [IS 6.4.2]  , _
h — —
2R
Calculated Base Shear
N Period Used | w A
Direction (sec) (kN) (kN)
TR 019 | 1613521191 | 7744.9017
Applied Story Forces
Lateral Load to Stories - X
L]
! i
head room - J
% lZS‘E?%SSSBkN
roof - . %
story5 2305.6547kN
story4 __( 1511:.1327“
story3 & B73.1473N | |
dorit 7885kN
st mﬁl.gﬁk}i
plinth beam .
foundation
[ [

0.000.400.80 1.20 1.60 2.002.40 2.80 43
Force, kN

ETABS v19.0.2

1.2

= 2.5

16-Apr-25
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Story Elevation X-Dir Y-Dir
m ' kN kN
S eTLTer s e
roof 18.6 2517.9866 | 0
story5 156 | 2305.6547 | 0
story4 12.6 1504.1327 0
story3 96 | 873.1473 0
story? 6.6 | 4127885 | 0
story1 36 131.1918 0
plinth beam 0 0 0
foundation -35 | 0 0

IS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern
sesmic - Y according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity

Direction=7Y

Structural Period
Period Calculation Method = User Specified
User Period T = 0.23 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=0.16
R=5
=12

Seismic Response

Spectral Acceleration Coefficient, Saia_ 95 .S_a =25
/g [1S 6.4.2] g - g -
Equivalent Lateral Forces
715
Seismic Coefficient, An [IS 6.4.2] A, =
B~ OR
Calculated Base Shear
Blsation | Period Used w Vb
’ (sec) (kN) (kN)
Y | 023 1613521191  7744.9017

ETABS v19.0.2 Page 7 of 36
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Applied Story Forces
Lateral Load to Stories - Y
head room
ook - ; 2517,9866KN
storyS <& TS ES4TIN
S & TS031327kN
S003 T
Ston2 a&rrass
stoyd e
plinth beam
foundation
b
0.00 0.40 0.80 1.20 1.60 2.002.40 2.80 E+3
Force, kN
Story Elevation = X-Dir Y-Dir
m i kN kN
_headroom | 211 0 | 0
roof 186 | 0 | 2517.9866
. ... 0 8 ) 23056547
story4 126 | 0 | 1504.1327
soryd | e T T 9 | 8731473
stoy2 | 66 0 | 4127885
syt | 88 | o . | 1311918
plinth beam 0 0 0
foundation | -3.5 0 0

ETABS v19.0.2 Page 8 of 36
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3.3 Functions
3.3.1 Response Spectrum Functions

Table 3.4 - Functions - Response Spectrum - 1IS1893 2016

0.026112 |

4 RS [ 1.4 0.018651
i B

RS | 1.8 0.014507 i

RS = 25 0.010445

RS 65  0.006528

RS 75  0.006528

RS 85 . 0.006528

0.006528

3.4 Load Combinations

Table 3.5 - Load Combination Definitions

05011 SRSX Linear Add

.9-1 .R 5 unken Ilg
09DL-1.6RSX '
0.9DL-15RSY ; - " Floor finish

LINKen

- I
0.9DL-1.5RSY wall load
[ 1.5 :
0.9DL+1.5RSX Linear Add
0.9DL+1.5RSX sunken filling

0.9DL+1.5RSX

0.9DL+1.5RSY ' Floor finish

0.9DL+15RSY wall load



1.2(DL+LL+EQX) LinearAdd = No Dead 1.2

1.2(DL+LL+EQX) | Floor finish 1.2

1.2(DL+LL+EQX) . wall load 1.2

1.2(DL+LL+EQX)
1.2(DL+LL+EQY)
1.2(DL+LLYEQY)
.2(+LL+Y)

1.2(DL+LL+RSX) Linear Add

1.2(DL+LL+RSX)

1.2(DL+LL+RSX)

i=]

1.2(DL+LL+RSX)
1.2(DL+LL+RSY) _ Live 12, |

Floor finish

1.2(DL+LL+RSY)

sunken filling 1.2 |

.2DLLL+SY)
12(DL+LL-EQX)  Linear Add
1.2(DL+LL-EQX)

1.2{DL+LEQX]

1.2(DL+LL-EQX)

1.2(DL+LL-EQY)

1.2{DL+LEQY)

.Z{DLL-EQY}

12(DL+LL-RSX)  LinearAdd = No
1.2(DL+LL-RSX)

1.2(DL+LL-RSX)

2(DL+LL-RSX)

~1.2(DL+LL-RSY)

1.2(DL+LL-RSY)

10
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1.2(DL+LL-RSY)

‘1.5(DL+E) LinearAdd = No . Dead 1.
1.5(DL+EQX) .
1.5(DL+EQX)

1.5(DL+EQY)

1.5(DL+EQY)

| 150DLSLL)  Linear Add

1.5(DL+LL) ' | Floor finish

5

10108

15(DL+LL)

1.5(DL+RSX) Linear Add

b sunken fling v |
1.5(DL+RSX) i Tl

1.5(DL+RSY) Floor finish 15 |

1 5(DL+RSY) | Cwallosd 15
1.5(DL-EQX) Linear Add . .
1.5(DL-EQX)
1.5(DL-EQX)
1.5(DL-EQY)
1 .5(DL-EQY)
5(DL-RSX) Linear Add
5(DL-RSX)
1.5(DL-RSX)
1.5(DL-RSY)
1.5(DL-RSY)
09DL-1.5 E Linear Add
09DL-1.5EQX
09DL-15EQX

09DL-1.5EQY Floor finish 0.9

11
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1Y

09DL-1.5EQ
08DL+1.5EQX Linear Add No Dead 0.9

0

09DL+1.5EQX

QDL+1 BEQX [ sesmic - X 15
09DL+1.5EQY Floor finish 0.9
09DL+1.5EQY | wall load 0.9

(DL+LL) Linear Add

(DL+L | FIo Ish
L+ LL-{JEQX Linear Add No i ; Dea 3 1
L+0.8LL-0.BEQX | sunken filling

DL+0.8LL-0.8EQX

DL+0.8LL-0.8EQX | roof live 0.8

DL+0.8LL-0.8EQY 1

DL+0.8LL-0.8EQY

DL+0.8LL-0.8EQY
otna ooy Linser s
|.+0.L-0.3Rsx
DL+0.8LL-0.8RSX
DL+0.8LL-0.8RSX
L+U.8LL.8Y
DL+0.8LL-0.8RSY
T
DL+0.8LL+0.8EQX  Linear Add
" DL+0.8LL+0.8EQX.

DL+0.8LL+0.8EQX

DL+0.8LL+0.8EQX roof live

12
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4k S oad Name L
DL+0.8LL+0.8EQY | ~ Floor finish 1 |
DL+0.8LL+0.8EQY

L)

DL+0.8LL+0.8EQY

wallload "

DL+0.8LL+0.8RSX  Linear Add

DL+0.8LL+0.8RSX

DL+0.8LL+0.8RSX
DL- 3RS "
DL+0.8LL+0.8RSX

DL
DL

DL+0.8LL+0.8RSY

DO GLLE. sunken filling
DL+0.8LL+0.8RSY | wall load i | |
.BLL+0.8RSY

~ DL*0

Linear Add No

Silsli=tn

sunken IIing

DLYEGX ' sesiic- X 1

DL+EQY

DL+EQY
Linear Add

unen I

DL+RSX

Linear Add
3 Floordinish
sunken filling

0

in]

DL-EQY wall load

DL-RSX Linear Add

sunken filling

" DL-RSX RSX ER

13
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. Floor finish 1

DL-RSY

DL-RSY '  wallload 1|

seisi weight Linear Add No | Dead 1

Imic |h ' Floor fiish
sunken |
1.2(0LLL-EGX)
.2(DL+LL—SX)
1 .2{DL+LL-EQY)
.2{DL+LL-SY}
.smusci
1.5(DL+RSY)
1.5(DL-EQY)
1.5(DL-RSY)
0+1 .5QX
.D+1.53X

09DL+1.5EQY

ultimate envelope 0.9DL+1.5RSY

4 Analysis Results

This chapter provides analysis results.
4.1 Story Results
Table 4.1 - Story Drifts

head room LinStatic

head room . LinStatic
} oom Sh (

head room sunken filling

head room wallload  LinStatic

Q1 W o ; | [

head room sesmic - X LinStatic . 0.000472 13

14



16-Apr-25

head room

' head room

U TOOT]]
head room

head ro
head room
head room
head room
had om

head room

head room

" head room

head room

. head room
head ro
head room
had nm
hea rom

head room

head room

roof live
=

(DL+LL)

09DL+1.5EQX
0.9DL+1.5RSX
0.9DL+12 A
0.9DL-1.5RSX
09DL-1.5EQY
09DL+1.5EQY

0.9DL+1.5RSY

0.9DL-1.5R8Y

0.9DL-1.5RSY
1 .2(DL+LL+E}
2(DL+LL+RSX)
1.2(DL+LL+RSX)
1 2(DLHLLREX)
1.2(DL+LL+EQY)
1.2 nh
1.2(DL+LL-EQY)
2(DL+LL+RSY)
1 .2(DL+L+Y)
1.2(DL+LL-RSY)
1.5(DL+EQX) '
1.5(DL+EQY) |
1.5(DL+RSX)
ints

5(DL+RSY)

1.5(DL+RSY)

1.5(DL-EQY)

LinStatic

Lin: C

Combination

pination

Combination

Jugisils g

Combination

Combination
Combination

Combination

Combination

Combination
Combintin
Comnatlo
Cub]natlo
Combination
Com|

Combination
Com!naﬁo
mbfnaﬁo

Combination

Combinaticm

Combination
inalﬂon
Comblﬂo
Combination

J!

Combination

15

0.000645

0.000185 |

9.6E-05

0.000266

0.000598

0.000598

0.000296

0.000902 |

0.000412

0.000882
0.000228
0.000388
0.00086

0.000241

0.000987 |

0.000188

0.000945
AARE

0.000774 |

0.00054

0.000578

0.000877

0.000174

0.000926

(10

0.000385

626

21.1
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Outpu

head room 1.5(DL-RSX)

Combination ~ Max X 0.000571 185 = 27.51 14.17 211

ne m

head room

1.5(DL-RSX) Combination 0.000801

1.5(DL-RSY) Combination 0.000501
head room DL+0.8LL+0.8EQX Combination | X 0.000253 | g
ead room ) * Combination’ 0.000 : 214
head room Combination ' X 0.000156 21.1

head room Combination 0.000156

he geleleph DL+ Cambination \ERY)
head room DL+0.8LL-0.8EQX Combination X 0.000619

DI {
DL+0.8LL-0.8EQY
) al Y3

nead room

head room

= 1aton:
Combination

e )1 Dl -:‘.Z'.-'_'l.u | i !
head room  DL+0.8LL-0.8RSX  Combination 0.000183 | i
DL+0.8LL+0.8RSY  Combination 0.000108

BILH

Combination =
DL+0.8LL+0.8RSY  Combination '
DL+0.8LL-0.8RSY  Combination 0.000108

DL+0.8LL-0.8RSY umanatian . i 0.00039

Y

Combination : 0.000386
DL+EQY Combination = 0.000585

DL+RSX  Combination i 0.000116
( bination 0.00086
DL+RSY . Combination | 0.000703 |
M 1l

DL+RSY ' Combination 3 © 0.000618

DL-EQY | Combination | 0.000256

o

Combination
head room Cmbinatio
head mrn Combination
head room Combination
head room . mbtnaﬂon
had room | miaﬂun
hea rm : ¢ cmbinatio

Dl in

LinStatic

16



Floor finish

Floor fi

(DL-PLL
09DL-1 5EQX
0SDL+1.RSK.
0.9DL-1 5RSX
09DL+1.5EQY
0.9DL+1.5RSY
0.9L+1 .S

0.9DL-1.6RSY

1.2(DL+LL-EQX)
1.2(DL+LL+RSX)
1.2(DL+LL-RSX)

1.2(DL+LL-EQY)

1.2(DL+LL+R8Y)

1.2(DL+LL+RSY)

2(DL+LL-RSY)

1.2(DL+LL-RSY)
1.5(DL+EQY)

LA
1.5(DL+RSX)

* LinStatic

LinStatic

|

L et
LinStatic
L

ntatic

LinStatic

LinRespSpec

LinRespSpec

InSml
Combination
ombinatio
Combintio

Combination

1T 1

Combination

Coml
Combination

C

r

17

0.001066

0.000974

0.000667

0.000823

)

0.000118

0.001501
0.00104

0.00104

0.001347

0.001283

0.001201

0.001283

0.001201

0.001255
0.000886

0.000886

"~ 0.001065

0.001035

0.001065

0.001035

0.00129

AE
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Combinaion =~ Max Y 0001315 44 | 7947 = 1253

-
@ N
| o

roof 1.5(DL*RSY)
1.5(DL+RSY) Combination
15(-EQY) mbInon !
1.5(DL-RSX) I o 0.001068 |
1.5(DL-RSY) . ' o AT
1.5(DL-RSY) - I

DL+0.8LL+0.8BEQY
| 0.8LL+0.BRSX mi 1
DL+0.8LL-0.8EQX . Combination
L { [ Combination
L+0.8LL-0.8RSX Combination
Bi e T T

DL+0.8LL+0.8RSY

'Z.?f-‘.t : : -_';"'-i._*{,l n Y 44 O 12.53 18.6
roof DL+0.8LL+0.8RSY ~ Combination Min X - 105 | 1642 = 5502 = 186
DL+0.8LL-0.8RSY  Combination

DL+0.8LL-0.8BRSY i 0.000347
0.001011

0.000701

0.000364

DL+RSY . Combination X 0.000395 o I 55.02
. h .001 018 . -
0.000701
0.0003
0.000395
0.000107
0.001516

0.001528

Combination

LinStatic

LinStatic

18
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LinRespSpec X 0.001078 |

-
[=]
(1]
-
'OJ "
S
3]
Ny on B
e
of
ra
e
| 0 (O
D o O

0.001161 |

ITT

L

roof live | | i 8E-06
(DL+LL) Combination 0.000106 |

09DL-1.5EQX Combination | 0.002376

0.9DL+1.5RSX Combination
~ Combination 0.001652

09DL+1.5EQY Combination | 0.001973

Combin

sto 0.9DL+1.5RSY Combination Max Y 0.001775 44 7917 = 1253 156

story5 0.9DL+1.5RSY  Combination Min Y 0001708 44 7947 1253 166
0.9DL-1.5RSY Combination ' 0.001775
L= ation X 780,
0.9DL-1.5RSY Combination i 0.001708
4 q - 5

.2[DL+LLEQX mbinatio ; 0.001947 |
1.2(DL+LL+RSX)  Combination | i - 0.001368 |
1.2(DL+LL-RSX) ombinaﬁon | 0.001368 |
.2(DL+LL-EQY} Combination . 0.001 76?

1.2(DL+LL+RSY)  Combination | ' 0.001447

1.2(DL+LL+RSY)  Combination i 0.001405

1.2(DL+LL-RSY) mbinaﬁo ’ ' 0.001447

.(D+LY] oaﬁcn n .00140
.5(£)L+EQY} omblntron 0.001922 |
1.5(DL+RSX) g Coination i 0.001675

1.5(DL+RSY)  Combination ©0.001797

19



1.5(DL+RSY)
1.5(DL-EQY)
1.5(DL-RSX)

L~
1.5(DL-RSY)
1.5(DL-RSY)

DL+0.8LL+0.8EQY
DL+0.8LL-0.8EQX

DL+0.8LL-0.8RSX

" DL+0.8LL+0.8RSY

DL+0.8LL+.8RSY
DL+0.8LL-0.8RSY
DL+0.8LL-0.8RSY
" DLYEOX
DL+SX
L+S

DL+RSY

1.5(DL+LL)
ult!mae envelpe
ultimate envelope

seismic welight

Floor finish

Combination

Combination

Combination

Combination

Combination

mnﬁ

obm!n

cmlatio

mbinatl

mination

Gnrnbinaﬁa
mb!

Combination

Combination

Combination

Cobinaﬁon
Combination

Combination

LinStatic

20

0.001726 |

0.002179

0.001675

0.001797

0.000992

(-0

0.000395

"~ 0.000395

0.000458

0.001593

0.001101

0.000538
0.001599
0.001101

0.000487

0.001726

0.001306

. 0.000887
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sunken filling LinStatic

wallload LinStatic

ssemic=X LinStatic ©0.002033

sto4 RSX LinRespSpec Max X 0.001461 106 @ 16.42 5502 @ 126

. LinRespSpec Y 0.001503 44 7947 | 1253 126

roof live LinStatic

Combination

(DL+LL)

09DL-1.5EQX Combination 0.003077

g 1 u £ 120
0.9DL+1.5RSX Combination 0.002219 | 12.6

story4 0.9DL-1.5RSX Combination =~ Min X 0.002219 105 16.42 5502 @ 126
09DL+1.5EQY 0.002549

© 0.9DL+1.5RSY 0.00228

0.0

0.9DL+1.5RSY i ' 0.002229

0.9DL-1 5RSY Y 000228
0.9DL-1 5RSY © Min 0002229
1.2(DL+LL-EQX)
1.2(DLALLHRSX) ' ' s

1.2(DL+LL-RSX) | | 0.001813
: LL Com| Y, :
1.2(DL+LL-EQY) = Combination | 0.002213
. § FbiRaton R
1.2(DL+LL+RSY) ' | 0.001844

1.2(DL+LL+RSY) i | 0.001801

1.2(DL+LL-RSY) | \ | 0.001844

1.2(DL+LL-RSY) 0.001801

0.002502

1.5(DL+RSX) ; 0.002238

15(DL+RSY) _ ' 0.002297
it \ 0

1.5(DL+RSY) Combination | 0.002223 _
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1.5(DL-EQY)  Combination : 0.002739

story4 1.5(DL-RSX) Combination Min X 0002238 106 16.42 5502 126

1.5(DL-RSY) Combination _ 0.002297
1.5(DL-RSY) | Combination . 0.002223
DL+0.8LL+0.8E Combinati e 0.00166

DL+0.8LL+0.8EQY  Combination f 0.001304 |
DL+0.8LL-0.8EQX i 0.001673

DL*0.8LL-0.8RSX 0.00119 |

DL+0.8LL+0.8RSY ' 0.000504

story4 DL+0.8LL+0.8RSY Combinatio Min | X 0.000569 105 . 16.42 55.02 @ 128
4 “rrm y Combination T AT

DL+0.8LL-0.8RSY 0.000504

DL+0.8LL-0.8RSY Combination i 0.000569

fion

DL+EQX " Combination 0.002068
DL+RSX | - 0.001479

DL+RSY ' 0.000623

0.002084
0.001479

0.000623

0.000684 |

LinStatic

wall load . LinStatic
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0.002357

0.001805

0.001798

09DL+1.5EQX . 0.003565
0.9DL+1.5RSX 0.002704

0.9DL-15RSX ©0.002704 |
0.9D ‘Combination

09DL-1.5EQY Combination

090L+ Comb Y

0.9DL+1.5RSY  Combination | 0.001161 |
o= i i ;1["' pra Wax i 0.0

0.9DL+1.5RSY  Combination | | 0.001201

story3 09DL-15RSY  Combination  Max 0.001161 105 1642 = 6502 96
story3 0.9DL-1.5RSY Combination Min X 0001201 105  16.42 56.02 96
story3 12(DL+LL+EQX)  Combination X 0.00287 87 | 2751 0 | 96

story3 12(DL+LL+RSX)  Combination X 0.002181 2751

Cobition o ) .0281
brnho = .0009

1.2{D+LL+RSY) | Combinat‘m

.2{DL+LL+R,SY} - Combination i ' 0.00099

.2{DL+LL  Combination : I

1.2(DL+LL-RSY)  Combination : 0.00099

1.(D+EQX} Combinaﬁo

1.5(DL+RSX) Combination

1.5(DL+RSY) Combination 0.001148

1.SD+RS} . Combination _ [ . 0.001214
1.5(DL-EQX) Combination 0.003568
1.5(DL-RSX) ~ Combination I 0.00273

1.5(DL-RSY) Combination 0.001148
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DLY0.0LLAEGY
DL+0.8LL+0.8RSX
DL+0.8LL-0.8EQY
DL+0.8LL-0.8RSX

DL+0.8LL+0.8RSY

|

DL+0.8LL+0.8RSY
al |

DL+0.8LL-0.8RSY

DL+0.8LL-0.8RSY
DL+EQY
L+RSX
L+RSY

DL+RSY

Combination

Combination

I bin o

Combination

Combination

bination:

Combination

Combination
Col lion
Combination
Combination
{ ination
Combination

Combination

o) n
Combination

2

Combination

Combination

[T L

Combination

Combination |

Cob!non

Combination i

Min

24

]

0.001214
0.001922

0.001525

0.001697
0.001478 |
0.001461

0.001451

0.001461

0.001451

3

0.001827

0.001819

0.001779

0.002086

0.001827 |

0.001818

0.001779 |

0.003568 |

0.002241

0.000853

0.001941 |
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(DL+LL) Combination

09DL+1 .SEQ 0.004061

0.9DL+1.5RSX j 0.003358

0.9DL-1.5RSX ! 0.003358
i .]:‘ B ' 0 1)

09DL-1.5EQY tion

0.9DL+1.5RSY f : 0.001415

0.9DL+1.5RSY M 0001442

0.9DL-1.6RSY 0.001415

story2 9DL-1. Combinan Min 0.001442 I ' 16.4 5.02 .

sto 1.2(DL+LL+EQX) Cumbinaﬁo 0.003277 : 27.5 : 0 .' j "

ory2 .2DL+LL+RS) Combination Max 0002714 | 2751 0 - .
.{DL+L-X] i Combnation | ; .00271 | ' e

QI

1.2(DLALLHEQY) T Gambination _ - _ 0.002572
1.2(DL+LL+RSY) Combination | » 0.0011 2
1.2(DL+LL+RSY) Combination i ' 0.00117 !
12(DL+LL-RSY)  Combinaon  Max 0.001112
.2{DL+LL-RSY] Combination 0.001174

1.5(DL+EQX) . Combination

15(DL+RSX)  Combination | ! 0.003389
1.5(DL+RSY)  Combination ‘ 0.001406

.5(n|_+sv) " Gombirstion | - 0.001451
.5{L—EQX) ; oblnati | O 00%05E
15(DL-RSX) Cortbingtien. | _ 0.003389
“I5OLRSY)  Combinaton o0otacs
_ :

1.5(DL-RSY) Combination 0.001451

f 55
DL+0.8LL+0.8EQX Combination
: i 3 7 ~ oo

DL+0.8LL+0.8RSX Combination . 0.001698

T

25



16-Apr-25

DL+0.8LL-0.8EQY Combination

DL+0.8LL-0.8RSX C Min 0.001821 |

DLYOSLLIOGRSY | Combir | 0.001733 |
- 0.001733
0.001733
0.001733

—
0.002261

mobinanon !
Combinatio 0.002161
DL+RSY 0.002129

DL-EQY ' - 0.002321

story2 DL-RSX | Combination - 0.002261 : . 2404 1 . 66
0.002161 _
o 002129
150LHLL) ' ' 0.00147 |
Itimate envelcp . | .
ltimata envelope | | Y 0.00348

seismic weight

lnStaﬁC
Lfntatl
LinStatic
0.003656

0.003287

0.002494

5

roof live

(DL+LL) Combination 5 0.000159 14
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story1 09DL-1.5EQX Combination X 0.005434 14 . 869 | 4241 36

story1 0.9DL+1.5RSX

Combination Min X 0.004917 14 869 | 4241 | 36

story 0.9DL-15RSX  Combinaion ~ Min X 0004917 =~ 14 869 4241 36

09DL+1.5EQY Combination g : 0.003537

0.90L+1.5RSY ' Combinaﬁu ' 0.003769

O.QDL+1.5RSY CombInatio i M 0.003716

0.DL-1Y Cmbinattnn | 7 03?69 |

OOLTGREY | Combaton | N B 0003716

1.2{DL+LL-EGX} ; obination | ' .0434;
ory1 1.2(LL+RSX " Combination Mi ' 0.005 .53 | 3 | .
story1 .2(DL+L-RSX} rnblnaﬁcm _ Mi . .003953_ .-: i ' I I .

1.2(DL+LL-EQY) 0.002953
1.2(DL+LL+RSY) : : 0.003035

story1 1.2(DL+LL+RSY)  Combinaion ~ Min Y 0003041 39 7479 = 2473 36

soryl | 1.2(LHLLRSY) .03035_ " 707

. 2(DL+LLRSY) j | N T

1.5(DL+EQY) : 0.003511
1.5(DL+RSX)

1 S{DLRSY) _ ; Mox 0003788

1.5(DL+RSY) _ ' 0.003771

-] )

5(DL-EQY) Cobinah’on . 0.00367
.5{DLRSX) Cominaﬂon | | _ 004923
5(DL-RSY) Combination i 0.003788
1.5(DL-RSY) Combination ' 0.003771
DL+0.8LL+0.8EQY cmbintion | | 0.001855 |

DL+0.8LL-0.8EQX  Combination 0.002915

DL+0.8LL-0.8RSX  Combination | 0.00249_
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plinth bearn
plinth beam
plinth beam

Bl 1
plinth beam
ﬁi" & _l.

plinth beam

plinth beam

plinth beam
plinth beam
1

plinth beam

8

DL+0.8LL+0.8RSY

DL+0.8LL+0.8RSY

DL+EQX

D ¢
D
1)

DLERSX
DL+RSY

+RSX

| +R

(DL+LL)

09DL-1.5EQX

Combination

Combination

N

omblnation
ornbinatio
Combtnaﬁo
Combination
Cmbiatin

Combination

LinStatic

LinStatic
LinStatic
"

LinStatic

LinStatic

LinStatic

LinRespSpec

- LinRespSpec

LinStatic

Combination
i

5 H 1
Combination

Max
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0.000805

0.000905 |

0.000914

0.003761

0.003392

0.001106 |

.03625
.003392
.UO‘{ 1
.(}01 129

0.000184

0.001129

0.005641

0.005438

2.1E-05

0.002461

0.000147

0.003678

0.002277
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o
o
o
34
o =
i
—

> e
n
s

plinth beam 0.9DL+1.5RSX Combinaton =~ Min X 0.003402

0.9DL-1.5RSX - Combination 0.003402

]

09DL+15EQY  Combination 0.002086

0.9DL+1.5RSY

Combination ~ Max 0.00258

Comb

Combin

plinth beam 0.9DL+1.5RSY ation 0.002567

inth LS VUU DO
plinth beam 0.9DL-1.5RSY Combination 0.00258
plintt Sy - Com 1 Min 0. 162
plinth beam 0.9DL-1.5RSY Combination =~ Min 0.002567

0.002932
Max : A 0.0

0.002712

plinthbeam ~ 1.2(DL+LL-EQX)
TR P e

plinth beam

Combination

1.2(DL+LL+RSX) Combination

aff

plinth beam 1.2(DL+LL-RSX) Combination Min X 0.002712

il n
plinth beam Combination
ol .
plinth beam
pli N

Iinth beam

1.2(DL+LL-EQY) 0.001742

12(DL+LL+RSY)  Combination ' 9.029: 5 |
1.2(DL+LL+RSY Cumbinatio Min | .02062' | 79? | 2.53
pinthbeam | 1.2(DL*LLRSY) v : | T .
1.2(DL+LL-RSY) ' 5 0.002062
1.5(DL+EQY) : ' 0.002007
1.5(DL+RSX) _ 0.003393
1.5(0L+RSY) : v 000z |
1.5(D +RSY) Combination I - .002574

plinth beam 1.5(DL-EQY) Combination 0.002167

DI

plinth beam 1.5(DL-RSX) Combination 0.003393

1)

1.5(DL-RSY) ~ Combination | 0.002585

15(DL-RSY)  Combinaion  Min 0.002574
j-:

DL+0.8LL+0.8EQY  Combination 0.001142
DL+0.8LL-0.8EQX  Combination ' 0.001959

DL+0.8LL-0.8RSX Combination . . . 8107 | 1654
n 131 tion | . 0

plinth beam  DL+0.8LL+0.8RSY Combination 0.000627 27.32 | 54.86
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plinth beam  DL+0.8LL+0.8RSY

plinth beam  DL+0.8LL-0.8RSY

DL+0.8LL-0.8RSY

Combination ? 0.002477

Combination | 0.002293
mbinaﬁon
plinth beam n

int g bination:
plinth beam Combination

plinth beam
plinth |

plinth beam
plinth beam
plinth beam
plinth beam

Ilnth am

plinth beam

Drift, Unil

ift, Unitlesas :
Drift in X-direction
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Maximum Story Drifts

Drift in Y-direction

4.2 Modal Results

Table 4.2 - Modal Participating Mass Ratios (Part 1 of 2)

3.863E-05 8.437E-06  0.082 0.0001

Modal o 3.779E-08 0.5423 0.91 0.8955 4.714- .3569
Yl ; 7 0 i (i ] Wk 041
0.0234

6.28E-07 .0042

1.583E-05 2.274E-05

8.437E-06 0.082

0.1114 0.082 0.9033

0.3781 0.8755

0.8528 0.8989
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0.8977 0.8989 0.9817

odai - Acceleration uz . 0 0 '

DESIGN OF ISOLATED SQUARE FOOTING: (C92)

Load in kn (P) 3820 Breadth of pedestal 380
SBC in kn/m"2 120 Length of pedestal 750
Size of the footing required (B) 5.642104 Free end thickness 230
Net upward pressure (q) 119.6648 Size provided inm 5.65°
Maximum bending moment @ face of the column

(Mu) 3520.768 Size in feet 18.53
Depth required (d) 1290.311 Depth provided (d) 1200
K 4.613166

Pt 1.118

Ast in mm#2 7110.48

Spacing of 10mm dia 62.40802

Spacing of 12mm dia 89.86946

Spacing of 16mm dia 159.7626

Check for one way shear:

Shear force (V) 1455.319

Eff. Depth (d') 773.7305

Top width 2930

Tv 0.641949 Tc from table-19 0.68
Safe in

Pt 0.9 SHEAR

Ast in mm~2 20403.27

Spacing of 10mm dia 21.74901

Spacing of 12mm dia 31.31924

Spacing of 16mm dia 55.6768

Check for two way shear:

Punching shear (Vp) 5176.969
Perimeter of the critical section 7060
Eff. Depth (d') 1001.074
Tv 0.732495

32



Tc

1.369306 Punching Ratio

Check for transfer of load @ the column base:

Permissible bearing stress
Actual bearing stress

27
13.40351

Design of short column with bi axial bending: C92

Description
Axial load in Kn
Moment in Knm (Mux)
Moment in Knm (Muy)

Assumed length of column in mm (D)
Assumed breadth of column in mm (B)

Assumed % of steel

Grade of concrete

p/fck

d'/D

d'/B

Pu/(fck*B*D)

Referring to chart in SP-16
Value from chart

Mux1 in Knm

Referring to chart in SP-16
Value from chart

Muy1 in Knm

Referring to chart-63 of SP-16
Puz/ Ag

Puz in Kn

Pu/Puz

Mux/Mux1

Muy/Muy1

Referring to chart-64 of SP-16
Permissible Muy/Muy1

Check
Ast required
Provide steel

Dia of lateral ties:

Dia of main rod provided
6mm

1/4 times Dia of main rod
Dia of lateral ties choosen

Spacing of lateral ties:
16 times the dia of main rod

Least lateral dimension of column
Provide 8mm dia 2 legged lateral ties

@

GF
4638
365
93

750
380
2.1

30
0.07
0.0666
0.1315
0.5424
chart-48
0.07
448.875
chart-49
0.06
194.94

21.5
6127.5
0.7569
0.8131
0.4770

0.55
safe and assumed % of steel is
correct
5985
12nos25mm dia

25
6mm
6.25
8mm
400
380
175 mm clc

33
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Design of Floor Slab:

Assume the slab thickness as 150 mm

Dead load of slab ( 0.15 x 25) = 3.75 kn/m?

Live load = 2.00 kn/m?

Partition wall load = 1.00 kn/m?

Floor finish load = 1.00 kn/m?
7.75 kn/m?

Sayw=8.0kny/m?
Long span Ly = 499m
Short span Ly = 419m
O = 1.19<2.0

To design as two way slab with two short edges as continuous & slab

thickness as 140mm

Positive moment @ mid span = 0.051x1.5x8x4.19?
= 10.74knm
Negative moment @ edges = 0.045x1.5x8x4.19?
= 9.48knm

Referring to the table — 37 of SP — 16 and assuming the slab thickness as 140mm
Provide 8mm dia @ 130mm c/c along shorter span and 8mm dia @ 150mm c/c

along the longer span with alternate rods cranked @ 0.2 times of respective span

Check for deflection:
Permissible span / depth = 26 x 1.3 (referring to chart 22 )
= 33.80
Actual deflection = 4190/125
= 33.52<33.80

Hence safe

34



16-Apr-25

Design of critical floor beam:

Critical Bending Moment Diagram

753

Critical Shear Force Diagram

Assume beam size as 230mm x 750mm

Max factored B.M @ top of support = 602knm
K = 4098, Pt= 1.377, Pc =0.259
Ag = 2297 mm? Ag = 432 mm?

35



Therefore provide 4-25+1-20mm dia@ top of support
Max factored moment @ bottom = 328knm

K = 272, Pt = 0.719

As = 1199 mm?
Therefore provide 3-20+2-16mm dia @ bottom

16-Apr-25

Factored shear force @ support = 389kn
Vus = 389000 — (0.72x230x 725)
Vaus/d = 3.71lkn/cm

Refening to Table — 62 of SP-16, provide 8mm dia stirrups @ 90mm c/c

end of report

N. KAM

M.E, M.B.A,, MIE,, FIV

Registered Structural Engineer Grade-l
CMDA Reg.No. SE/GR-1/19/03/049
GCC Reg.No.RSE100022019
CA-12, Tarangani Complex,
Ambattur Industrial Estate
Mogappair West, Chennai-600 058
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v/ our services doesn't just end there
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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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v/, empowering your real estate decisions
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Property Valuation & Cost Estimation

“ Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Ownership, Compliance & Legal Verification

V Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Zoning & Land Use Analysis

V Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
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Vastu & Property Management Tools
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