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

Chartered Engineer, Registered Structural Engineer Grade-I

CA-12, Tarangini Complex, Ambattur Industrial Estate,
(Mugappair West,) Chennai - 600 058.
Mobile : 94440 - 61295
E-mail : kanagavelchennai(@ gmail.com

©000000000¢0000000000000000200 00000

10.04.2024

STABILITY CERTIFICATE

For the proposed construction of residential apartments of stilt + three floors @
Plot No: A-43, Hindu Colony, 5™ Cross Street, Nanganallur, Chennai — 603 061, the
structural design is done. | am enclosing the analysis and design calculations for critical

members for reference.

The modeling and analysis is done using ETABS software and the designing part by
manual calculations. The member loads are taken as per IS 875 and IS 1893 — 2016 and the

designing is done based on IS 456 and SP-16.

Based on the analysis and design | certify that the structural design is SAFE and

SOUND if the recommendations are followed during construction.

N. KAMXGM.B.A., MIE., FIV

Registered Structural Engineer Grade-1
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




00 90O0OCCOOOE OO OCOCSOEOEDPIESEOSGIGSOIOS®SIOIONOINOSGLOSIESEOPOSEOS® OSSP

Design Specifications:

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

Soil Investigation:

As per AYYAN Associates geo technical report No: AY/JAN/2024/4, the foundation
recommendations are:

Isolated / combined

(i) type of foundation

2.50m

(ii) Depth of foundation

200kn/m?

(i) SBC @ 2.50 m depth

Floor Heights Considered:

Foundation depth = 2.50m
Car parking level = 0.60m
Stilt and typical floors height = 3.05m

Analysis and Design:

Analysis part is done using ETABS 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
(i) Grade of concrete : M25 grade for all RCC members
(ii ) Grade of steel : Fe 500 for all diameter

(iii ) Potable quality of water to be used for all construction

activities including curing.
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User Report

A-43, Hindu Colony, Nanganallur, Chennai
Model File: stilt+3 floors, Revision 0
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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

T head room ' i No None No Yellow

2 Properties

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

2.1 Materials

Table 2.1 - Material Properties - General

HYSD550 Rebar

2.2 Frame Sections

Table 2.2 - Frame Section Property Definitions - Summary (Part 1 of 3)

51 ?500000 304175000

645952940

B230x300 Concrete Rectangular Cyan 69000

B230x450 Concrete Rectangular Magenta 103500

etk ? st
B230x600 M25 Concrete Rectangular ~ Green 138000 1846791340 4140000000 608350000 115000 1 1 5000

21506600546 5894t
P T AR
B230x750 M25 Concrete Rectangular Red 172500 245451702? 4 808593?500 760437500 143750 143?50

C230x380 Concrete Rectangular '
S AREEBAGG

A L

532306250

C300x525  M25 Concrete Rectangular 16744448 157500 30391 137026 3617578125 1181250000 131250 131 250

5062623800 187500

sasazeradTS 27500,

D230x230  M25  Concrete Rectangular  Red 52900 3941004083 233200833.3 2332008333 440833 440833

1687500000

C300x750 10546875000

ETABS v18.0.2 Page 4 of 28
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Table 2.2 - Frame Section Property Definitions - Summary (Part 2 of 3)

3450000 2645000 2645000 5175000 3967500

5851250

7762500 7762500 3967500 3967500 11643750
13800000 52 20700000 7935000

21562500 661

5535333.3 5535333.3 3350333.3 3350333.3 8303000 5025 109.7 66.4 ] 0 0 0

10585625 ) 10565625 4628750 4628750 15848437.5 6943125

13781250 13781250 7875000 7875000 20671875 11812500

128125000 28125000 11250000 11250000 42187500 16875000 216.5 86.6 0 0 0 0

2027833.3 2027833.3 2027833.3 2027833.3 3041750 3041750 66.4 66.4 0 0 0 0

2.3 Shell Sections

Table 2.3 - Area Section Property Definitions - Summary

Deck Membrane 4000Ps : 162.5 AS92Fy50

Wall Shell-Thin M25

 wal Wall  Shell-Thin M25 230

2.4 Reinforcement Sizes

ETABS v19.0.2 Page 5 of 28
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3 Loads

This chapter provides loading information as applied to the model.

3.1 Load Patterns
Table 3.1 - Load Pattern Definitions

~LLRF Yes Other 0

Floor finish

roof live

uperDead

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 = 0.32 sec

Factors and Coefficients

Seismic Zone Factor, Z [IS Table 3] Z=10.16
R=5
1=

Seismic Response

Spectral Acceleration Coefficient, Saﬁ —9c % —75
/g [IS 6.4.2] g g

Equivalent Lateral Forces
ETABS v19.0.2 Page 6 of 28
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7128
Seismic Coefficient, An [IS6.4.2] , _ _ 8
BT 2R
Calculated Base Shear
: > Period Used w Vb
Direction (sec) (N) (kN)
X 0.32 21963157.18  878526.29
Applied Story Forces
Lateral Load to Stories - X
head room -
43.59kN
roof & 3
] i 332.21kN
story3 <&
' 156.14kN
$101y2
45 59kN
story1
plinth beam -
foundation , , | | ; ,
0 50 100 150 200 250 300 350
Force, kN
Story Elevation X-Dir Y-Dir
m kN kN
head room 15.25 0 0
roof 12,75 343.59 0
story3 9.7 332.21 0
story2 6.65 156.14 0
story1 36 46.59 0
plinth beam 0 0 0
foundation -2 0 0

ETABS v19.0.2

10-Apr-24

Page 7 of 28
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IS 1893:2016 Auto Seismic Load Calculation

10-Apr-24

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=Y
Structural Period

Period Calculation Method = User Specified

User Period T = 0.2 sec
Factors and Coefficients
Seismic Zone Factor, Z [IS Table 3] Z=0.16
R =
I =
Seismic Response
Spectral Acceleration Coefficient, Sa§3 —25 S_a — 25
/g [1S 6.4.2] g g =
Equivalent Lateral Forces
713
Seismic Coefficient, Ay [IS 6.4.2] A, =58
"7 2R
Calculated Base Shear
. ) Period Used W Vb
Direction (sec) (N) (kN)
Y 0.2 21963157.18  878526.29
Applied Story Forces
8
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Lateral Load to Stories - Y
head room -'
i 343.59KN
b 353.21kN
2 e t—TrE il

oV~ onn

plinth beam -

foundation~— ¢ ¢
0 50 100 150 200 250 300 350
Force, kN

Story Elevation

m
head room 15.25
roof 1275
story3 9.7
story2 6.65
story1 36
plinth beam 0
foundation -2

X-Dir
kN

(= I = S o B o S o B o B o ]

Y-Dir
kN

343.59

332.21

156.14
46.59

3.3 Load Cases

Table 3.4 - Load Case Definitions - Summary

Dead

Llner Static

Modal

sunken filling

sesmic - X

Modal - Eigen

a‘r‘

10-Apr-24
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Linear Static

4 Analysis Results

This chapter provides analysis results.

4.1 Story Results

Table 4.1 - Story Drifts

head room Dead LinStatic 0.000161
headroom LinStatic
head room

head room

head room wallioad LinStatic X 0.000286 10 1.45 17.14 15.25

head room .
head room : LinRespSpec . 0.000795

" head room LinRespSpec 0.000519

head room

headroom  09DL+1.5EQX  Combination 0.000486

0.9DL+1.5RSX Combination Max X 0.000818 1 462 17.14 15.25

0.9DL+1.5RSX  Combination © 0.001632

0.9DL-1.5RSX Combinatio 0.000234

Combination X 44 0 12.69 15.25

head room 09DL-1.5EQY

" 09DL+15EQY  Combination :
head room 0.9DL+1.5RSY Combination Max X 0.000269 23 333 13.98
fRspese Lk 4 2 k}?ﬁg@fﬁéﬁgmr B

=

12,69 15.25

Combination

head room 0.9DL+1.5RSY

head rm 0.9L—1 .5Y Combination

head room 0.9DL-1.5RSY . Combination M 0.000632

headroom  1.2(DL+LL+EQX)  Combination

‘headroom  1.2(DL+LL-EQX)  Combination g 0001455 12 1.45 12.69

LELLERS

headroom  1.2(DL+LL+RSX)  Combinaton  Max Y 0000315 44 0 12.69 15.25
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hearnom 1ZDLL-RSX) > mnation

: head room 1‘D+LL-X] Combinat:o i SR 0.001812
e 12(DL+LL+EQY)  Combination 0.000425
ross oom _120L+LLEQY) _ Combiaton

Theadroom  1.2(DL+LL+RSY)  Combination ' 0.000834

head room  1.2(DL+LL+RSY)

1.2(DL+LL

headroom  12(DL+LL-RSY) 0.00055
: head room 1.5(D+EQX) Combination 0.000198
head 15(DL+EQY)  Combinaon 0.000442
oy 1.5(DL+RSX) Combination § 0.000304
: head room 1 .5(DL+RSY) . Combination = _. 0.000542

head room . 15(DL+RSY)  Combination 0000925

ead room .S(DE} R Corannahon _ ) : 0.001478

head room ; 1.5(DL-EQ) . Combination .

" head room 1.5(-)( _ ; ombinatio

head room ~ 15(DL-RSY) e Conbiaton

ead rm : 1.5[DL-RSY} . Cobination

' DL+0.8LL+0.8EQX  Combination

- NEx L LA

head room  DL+0.8LL+0.8EQY Combination

ha roo DL+0.8LL+0.8RSX . Comination

headroom  DL+0.8LL-0.8EQX 0.001068

head room DL+0.8LL-0.8EQY Combination 0.000247

" headroom  DL+0.8LL-0.8RSX  Combination

0.000568

head room  DL+0.8LL+0.8RSY
~ head room

head ro

§ery

om DL+0.8LL+0.8RSY Combination . Min X 0.000773 44 0 12.69 15.25

head room DL+0.8LL-0.8RSY Combination Max X 0‘0068 12 1.45 12.69

11
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head room DL+0.8LL-0.8RSY Combination . 0.000773

head room 0.000196

head room DL+EQY Combination 0.000451

DL+RSX Combination Max X 0.000417 "

head room 17.14 15.25

head room DL+RSX  Combination

DL+RSY Combination ) 0.000635

- hed room DL+RSY Combination i 0.000465

head room DLEQY X 0.000527 44 0 . 15.25

" head room DL-RSX Combination  Max X 0.000417 11 462 1714 1525

 head room DL-RSX Combination

" head room " DL-RSY ‘Max y 0000635 44 12.69 1525

headroom  DL-RSY  Combination i 0.000465
ultimate envelope . Combination 0.000818
ultimate envelope Ccmbint!n . 0.001925

. seismic weight Combination - 0.00049

LinStatic i 5.2E-05

1275
1275

Floor finish 13.21 31.91 1275

 sunken filling

wall load

roof sesmic - Y LinStatic Y 0.000968 8 0 2753 12.75

inRespSpe 1275
LinRespSpec

Lintatic

(DL+LL) Combination

09DL+1.5EQX  Combination

0.9DL+1.5RSX Combination : 0.001577

0.9DL+1.5RSX Combination Min Y 0.000235 24 13.21 31.91 12.75

12
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0.9DL-1.5R8X Combination i 0.001771

"~ 09DL-1.5EQY Combination

0.9DL+1.5RSY 0.000635

0.9DL+1.5RSY Combination

0.9DL-1.5RS ~ Combination

© 0.9DL-1.5RSY " Mn X 0.000907
1.2(DL+LL+EQX Combination _ 0.001077
| 12(DL+LL+RSX)  Combination 0001551

1.2(DL+LL-RSX) Combination 0.001223

1.2(DL+LL-RSX)  Combination i 0.000267
1.2(DL+LL*EQY) ~ Combination i 0.001109
.2(DL+LLEQY} oy - 0.001223
12(DL4LL+RSY)  Combinaton  Max Y 0001009
12(DLALL*RSY) Combination YT 0.001113
1.2(DL+RSY) . mination _ 0.001009
1.2{DL+L-Y] Combination Y 0001113
15DL+EQY)  Combination _ ‘_ 0.000523

1.5(DL+RSX) Combination

15(DL+RSX)  C R 0.000299

1.5(DL+RSY) Combination 0.001273

1.5(DL+RSY) Combination
1.5(DL-EQY) Combination
1.5(DL-RSX) Combination 0.001536

1.5(DL-RSX) © 0.000299

1.5(DL-RSY) ) 0001273

C

Combination Min y 0.001378 6 0 3099 1275

roof 1.5(DL-RSY)

13
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DL+0.8LL+0.8EQX

DL+0.8LL+0.8EQY
DL+0.8LL+0.8RSX
DL+0.8LL-0.8EQY

DL+0.8LL-0.8RSX

DL+0.8LL-0.8RSX

© DL+0.8LL+0.8RSY

DL+0.8LL+0.8RSY

DL+0.8LL-0.8RSY

DL+0.8LL-0.8RSY

DL+EQY
L+RSX
DL+RSX

" DL+RSY

L+RSY

DL-EQY ;

Live

sunken filling

~ Combination

. Combinon -

Combination "

Combination
Comaii
Combination

Combination

Combination

Combination

Cobinaﬁon

Combination

Combination

Combination

bintlcn

Combination

Combination

' mbination

Combination

LinStatic
LinStatic

LinStatic

mbination '

14

©0.000733

0.000733

0.000802

0.000199

0.000749

0.000666

0.000349

0001024

0.000849

0.000919

0.001024

0.000199

© 0.000849

0.000919
0.000196
0.001
" 0.00151

0.00011

1.9E-05

7E-06

0.000199

5

10-Apr-24

31.91

12.75

SIS

BT

1275

12.75
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v

wall load

(DL*LL)

09DL+1.5EQX

9DL+1.5RSX

0.9DL-1.56RSX

09DL-1.5EQY

0.9DL+1.5RSY

0.9DL+1.5RSY

0.9DL-1.5RSY

9DL-1.5RSY

1.2(DL+LL+EQX)

1.2(DL+LL+RSX)

1.2(DL4LL+RSX)
 1.2(DL+LL-RSX)
1.2(DL+LL+EQY)

© 1.2(DL+LL-EQY)

1.2(DL+LL+RSY)

1.2(DL+LL-RSY)

1.5(DL+EQX)

1.5(DL+RSX)

1.5(DL+RSX)

1.5(DL+RSY)

1.2(DL+LL+RSY)

LinStatic

. in RespSpec

LinRespSpec

Combination

‘Combination

Combination

Combination

Combiauon

Combination

Combination

Combination

Combination

Cuminﬂ o

; Combination
umbintton
Combination
Combination
Cmbiah’o
Comhlnatlon

Combination

Cinat‘tun

Combination

Combination

Max

Max

15

0.002403

0.00285

0.002533

0.001533

0.001223
0.001533
0.001874

0.002231

0002442

0.000593

0.002318

36

24

17

24

17

24

: s

24
35
24

24

24

14

10-Apr-24




story3

1.5(DL+RSY)
150DL-EQY)

1.5(DL-RSX)

.(DL-SY)
: DL+O.8LLG.BEQ
DL+0.8LL+08EQY
"~ DL+0.8LL*0BRSX
" DL+0.8LL-0.8EQY
~ DL+0.8LL-08RSX

DL+0.8LL-0.8RSX

DL+0.8LL+0.8RSY

DL+0.8LL+0.8RSY

DL+0.8LL-0.8RSY

DL+0.8LL-0.8RSY

 DL+EQY

DL+RSY

DL-RSX

_(DL+) L

ultimate envelope

ultimate anva!ope

' Com{ntion

T Combination

Combination

Combination
crnbinaﬂon
mbanation
Combination

Combination

; Combination

Combination
1Dl
Combination

Combination

Combination

Combination

Combinuon

Combination

* Combination

Combination

* Combination

Combination

um ination

: Combination

Min

16

0.002423

' 0.002554

0.001176

0.001233

0.001294

0.001294

0.000283

0.001472

0.000263

0.001225

0.001305

0001225

0.001305

0.001633

0.002027

0.000784

0.001746

0.001868

0.001546

0.001615

0.000167

0.00247

0.002554

10-Apr-24
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1.2(DL+LL+

seismic weight

sunken filling

* wall load

" (DL*LL)

: 09DL+1.5EQX

0.9DL+1.5RSX
0.9DL-1.5RSX

09DL-1.5EQY

0.9DL+1.5RSY

"~ 0.9DL+1.5RSY

0.9DL-1.5RSY

1.2(DL+LL+EQX)

" 1.2(DL+LL+RSX)

1.2(DL+LL-RSX)

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

1.2(DL+LL-RSY)

1.2(DL+LL-RSY)

1.5(DL+EQX)

Combination

LinStatic

LinStatic
LinStatic

 LinStatic

LinRespSpec

LinRespSpec

Comhnation

Combination

Combination
Combination

Combination

Combination

Combination

Combination

Combinatlon

Combination

Combin'o '

Combination

obmaﬁon '
i Cnminaﬂon

Combination

i Gombiatlon

17

0.002083

0.002687

0.000233

0.003858

0.003277

0.002089

0.00177

0.002402

0.003125

0.003009

10-Apr-24
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1.5(DL+RSX) Combination o 0.003912
1.5(DL+RSY) " Combination  Ma 0.001721
' 1.50 hination )

15(DL-EQX) ~ Combination

15(DL-RSX)

1.5(DL-RSY) 0.001721

1.5(DL-RSY) Combination

’ L+El.8LL+0‘aEQX . Combination 0.001586
DL+0.8LL+0.8EQY  Combination 0.001692
DL+0 BLL+0.8RSX  Combination 0.001692
: +0.8.8EQ Cobitin |
DL+0.8LL0.BRSX .
DL+0BLL+OBRSY  Combination  Max

" DL+0.8LL*0.8RSY _ TR 0001244

" DL+0.8LL-0BRSY  Combination 0000887
DL+0.8LL-0.8RSY Cornbiio i 0.001244

= Combination | i 0.002006
 Combination - 0002608

Combination 0.001147

DL+RSY  Combination i 0 6.65

Combination 0.001147
Combination 0.001473

1.5(DL+LL) Combination

Combination 0.003959 30.99 6.65

ultimate envelope

story2 ultimate envelope Combination 0.004153

18
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seismic weight

: Floor ﬁis .

_ sunken filling
wall load

sesmlc . .

(DL+LL)

09DL+1.5EQX

0.9DL+1.5RSX

0.9DL-1.5RSX

09DL-1.5EQY

0.9DL+1.5RSY

0.9DL+1.5RSY

0.9DL-1.5RSY

0.9DL-1.5RSY

1.2(DL+LL+EQX)
" 1.2(DL+LL*RSX)
1.2(DL+LL-RSX) )
¥ .2[DL+LL+EQY) j
1 2(DL+LL*RSY)

1.2(DL+LL+RS8Y)

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

1.5(DL+EQX)

Combination

~ LinStatic

LinStatic
LinStatic

LinStatic

LinStatic

LinStatic

Combination

Combination

: Combination

Combination

Combination

Combination

Combinaton

Combination

Combination

Combination

Combination

Combination

‘Combination

19

0.003208

0.004657

0.004657

0.003601

0.002141

0.002455

0.003653

0.003653

0.00284

0.002076

0.003126

24

13.21

10-Apr-24
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story1 .

1.5(DL+RSX)
1.5(DL+RSY)

1.5(DL+RSY)

~1.5(DL-EQX)

1.5(DL-RSX)

~ 1.5(DL-RSY)

1.5(DL-RSY)

DL+0.8LL-0.8EQY
DL+0.8LL-0.8RSX

DL+0.8LL+0.8RSY

DL+0.8LL+0.8RSY

DL+0.8LL-0.8R8Y

DL+0.8LL-0.8RSY

DL+EQY

DL+RSY

DL+RSY

DL-EQY

1.5(DL+LL)
ultimate envelope

ultimate envelope

seismic weight

Combination

Combination

" DL+0.8LL*0.8RSX  Cc

Combination
Combination
Combination

101

Combination

Combination
Combination
mbinaon

mbinatin i

Combination

Combination

' Combination

Combination

Combination

. Combination

20

0.002059

0.002568

0.003538

0.004574

5

0.002059
0.002568

0.001635

' 0.002691
0.002181

0.002227

0.002181

0.002227

0.002371

0.003324

0.002734

0.002409

0.002734

0.002774

0.00411

0.004161

5E-056
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plinth beam

plinth beam . Floor finish

P

plinth beam .

plinth beam 0.000848

plinth beam 0.001247

plinth e _ T - 0.001049
plinth beam . roof live

plinth bem ©(DL+LL) ~ Combination
09DL16EQX Combination 0.001354
plinthbeam  0.9DL+1.5RSX _Combination

plinth bea 0.90-1 .5X mian i

plinth beam e L T
p|| ea ‘90L+.5RSY ot : 0.001618 i

plinth beam 0.9DL+1.5RSY _ Combination "~ 0.001542

plinth beam | u.su .5Rs e 0.001618

plinth beam  09DL-15RSY  Combination - 0.001542

plinth am ‘2(0L+LL-EOX] Combination . : | _ 0.001145

pinth beam . .2{D++X] Combination i i 0.001604

plith ba 1.2(L+L) - binauon © Min

*plinth beam 1,2(DL+LL-EQY) ~ Combination i

plinthbeam  1.2(DL+LL+RSY)  Comi

1.2(DL+LL+RSY)

0.001228

plinth beam  1.2(DL+LL-RSY) 0.001331

plinthbeam  1.2(DL+LL-RSY) i 0.001228

plinth beam 1.5(DL+EQY) Combination

plinth beam 1.5(DL+RSX) Combination Min X 0.001987 6 0 30.99 0

plinth beam 1.5(DL+RS8Y) Combination Max Y 0.001648 40 1.45 23.65 0
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pinthbeam  1.5(DL+RSY)  Combination
plinth beam 1.5(DL-EQY) Combination
plinthbeam  1.5(DL-RSX) Combination

plinth beam 1.5(DL-RSY) ' 0.001648

plinth beam 1.5(DL-RSY) Combination i 0.001537
7 : RHE ;

plinth beam DL+0‘8LL+0.BEOY Combination : 0.000191
plinth am DL+D.3LL+0.8RSX Combination 0.000191
plinth beam i DL+0.8LL-0.8EQX  Combination 0.000783
plinth beam DL+0.8LL-0 so ¥ '_ Combination 0.000761

plinthbeam  DL+0.8LL-0.8RSX  Combination

plinthbeam  DL+0.8LL+0.8RSY  Combination N X 0000402

plinth beam ' DL+.8L+{18R5Y Ccmbination i _ o T 0.004 .
plinth beam  DL+0.8LL-0.8RSY - e 0.000402
plinth beam  DL+0.8LL-0.8RSY Combination e .I 0.000574
plinth beam : DL+EQX - . Combination - 0.000773
ptinth beam e . omhination gt . 0.001171
plinth beam ' T T . 0000521
. plint am . . embination i 0.000687

i s bir

plinth beam Combination

' plinth beam Combination
plinth beam G ' 0.000521

plinth beam

Combination 0.000887

plinth beam 1.5(DL+LL) ' Combination 0.000188
plinth beam uﬂimate envelop Combination 0.001802
plinth beam ultimate envelope Combination i 0.001987

§

plinth beam : seismic weight Combination . 0.000125
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4.2 Modal Results

Modal

6.471E-

Table 4.3 - Modal Periods And Frequencies

3 1.085 0.922 5.7901

28.8137

00116

06  0.0027

0.0033  0.001

33.5251

277.7232

830.2308

1254.0491

0.6636 0.7331 0.8821

0.7588 0.7395 0.9367
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Acceleration

Modal Acceleration

DESIGN OF ISOLATED SQUARE FOOTING: (C12)

Load in kn (P)

SBC in kn/m”2

Size of the footing required (B)

Net upward pressure (Po)
Maximum bending moment @ face of the column

(Mu)

Depth required (d)

K

Pt

Ast in mm”2

Spacing of 10mm dia
Spacing of 12mm dia
Spacing of 16mm dia

Check for one way shear:

Shear force (V)

Eff. Depth (d')

Top width

Tv

Pt

Ast in mm~2
Spacing of 10mm dia
Spacing of 12mm dia
Spacing of 16mm dia

Check for two way shear:

Punching shear (F)
Eff. Depth (d')

Tv

Tc

Check for transfer of load @ the column base:
Permissible bearing stress

Actual bearing stress

1250

200
2.5

200
421.35

633.833
2.624
0.885

2187.67

89.752

129.246

229.764

307.5
392.452
1680
0.466

0.5
3296.603
59.561
85.770
152.475

1037.82
521.226
0.724
0.968

13.5
8.656

Table 4.5 - Modal Load Participation Ratios

Size of pedestal
Free end
thickness

Size provided

Size in feet

Depth provided
(d)

10-Apr-24

380

230
2.5

8.2

650
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Design of short column with bi axial bending: C12

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
Bmm

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

@

Stilt
1310
14
142
525
300
2.4
25
0.096
0.095
0.166
0.333
chart-48
0.15
310.078
chart-50
0.13
153.563

20
3150
0.415
0.229
0.924

0.93
safe and assumed % of steel is
correct
4095

20
6mm
05mm
8mm

320
300

175 mm clc

25
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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?

Say w = 8.0 kn/m?
Long span Ly = 942m
Short span L = 347m
Ly / L« = 272> 20

To design as one way slab and slab thickness as 125mm

(1.5x8x3.47%)/8

Positive moment @ mid span

18.06knm

Referring to the table — 37 of SP — 16 and assuming the slab thickness as 125mm

Provide 10mm 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 22 x 1.3 (referring to chart 23 )

28.60

26



Actual deflection 3470/ 125

27.76 < 29.90

Hence safe

Design of critical floor beam:

Critical Bending Moment Diagram

Critical Shear Force Diagram

Assume beam size as 230mm x 600mm
Max factored B.M @ top of support = 319knm
K = 4.58, Pt= 1.253, Pc =0.325

As = 1585 mm? Asc = 412 mm?

27
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Therefore provide 3-20+2-20mm dia@ top of support
Max factored moment @ bottom = 199%nm
K = 2.86, Pt = 0.794
A = 1005 mm?
Therefore provide 3-20+2-12mm dia @ bottom

242kn

Factored shear force @ support

Vus 242000 - (0.69 x 230x 550 )

2.82kn/cm

Vus/d

Referring to Table — 62 of SP-16, provide 8mm dia stirrups @ 125mm c/c

end of report W
N. KANAGAVEL M.E, M.BA, 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-600 058
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