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STRUCTURAL STABILITY CERTIFICATE

Project Name STILT + 03 FLOORS—PORUR, CHENNAI.

Location : PLAN SHOWING THE PROPOSED CONSTRUCTION OF STILT + 3 FLOORS
COMMERCIAL BUILDING WITH 3 DWELLING UNITS AT SURVEY NO.4/3A10,
PORUR VILLAGE, PLOT NO.7, SAPTHAGIRI NAGAR, PORUR, CHENNAI.

Type of structure: R.C.C Framed Structure

e Material Used:
For Concrete M40 and for steel Structure Fe 500
« Theloadingistaken as per the requirements of Code of practice I1S-875
e Wind forces as per the latest code 1S-875 part Il
e  Seismic Force as perthe latest code IS 1893
e Thedesign of the Structure is done as per the latest code 15-456.
Structure analysis & design:

The structure is analyzed as a Space frame structure in ETAB. Footings, Columns, Lift lobby slabs,

Staircase are designed as conventional beam and slab.
Accordingly, we hereby issue the Structure is “Sound and Safe”.

Accordingly, we hereby issue the ‘Structural Stability Certificate'

N.S. SENTHIL KUMARAN,
M.Tech (Structures)., A.M.LE., C.Eng(Ind)

CHENNAI Registered Structural Engineer

600 040 CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039
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REPORT ON THE PROPOSED CONSTRUCTION OF STILT +3 I"l,(?{)lI,S .
COMMERCIAL BUILDINGS AT SURVEY NO.4/3A10, PORUR VILLAGE, PLO’T
NO.7, SAPTHAGIRI NAGAR, PORUR.

AS BUILT SUBMITTED

N.S. SENTHIL KUMARAN

M.Tech (Structures)., AM.LE., C.Eng(Ind)
/ RAL DESIGNS LLP . .
g?\dA]\(‘(;)é.’ZXAI\IJVeS/T’\IJﬂcl} 'lJl?r)]lJBIock, 5th St, X Block, Tower Park, C':ﬂ%gAsfeSreEc; ggliﬂ;rglzﬁt;gg},ezegs
Anna Nagér, Chennai 600040

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.
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INTRODUCTION

It has been proposed commercial building at PORUR, CHENNAL The “Detailed Analysis
and Design work of'the building to RAAGAVAN STTRUCTURAL DESIGNS LLP This report
deals with the detailed analysis and design of commercial building at PORUR, CHIEENNAI

GLEOMETRY

This building is a R.C.C Structure. The building consists of Stilt +Three Floors only. The
usage of the building is for Commercial purpose.

MATERIAL

Reinforced cement concrete
Grade of concrete - M 40 (Nominal Mix)
Grade of steel - Fe500

LOADINGS
a. Dead load

Unit weight of concrete = 25 kN/m°>
Unit weight of brickwork =20 kN/m?>

2
Weathering course = 1.2 kN/m~

b. Live load

" Live load on Floor =5.00 kN/m?
Live load on Staircase & Passage = 3.00 kN/m?
Live load on toilet =2.00 kN/m2
Live load on balcony = 3.00 kN/mz2

(Clause 4.1, Table 2, IS 875 — Part 2)

All other dead & live loads are given as gravity loads. The detailing of reinforcement is Fione
as per IS 456-2000 and SP 16. The entire structure is analyzed for each loads and load combinations.

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., A.M.I.E., C.Eng(Ind)
Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.
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LOAD COMBINATIONS:

1.0 LODEAD LOAD+ 1.0 LIVE LOAD+ 1.0 ROOF LIVE LOAD
2.0 1.0 DEAD LOAD + 1.0 EQX

3.0 1.0 DEAD LOAD- 1.0 EQX

4.0 1.ODEAD LOAD + 1.0 EQZ

5.0 1.0 DEAD LOAD-1.0 EQZ

6.0 1.0 DEAD LOAD + 1.0 WX

7.0 1.0 DEAD LOAD- 1.0 WX

£
=
—

.0 DEAD LOAD + 1.0 WY

9.0 1.0 DEAD LOAD-1.0 WY

10.0 1.0 DEAD LOAD +0.8 LIVE LOAD + 0.8 ROOF LIVE LOAD+ 0.8 EQX
11.0 1.0 DEAD LOAD +0.8 LIVE LOAD + 0.8 ROOF LIVE LOAD- 0.8 EQX
12.0 1.0 DEAD LOAD + 0.8 LIVE LOAD +0.8ROOF LIVE LOAD+ 0.8 EQZ
13.0 1.0 DEAD LOAD + 0.8 LIVE LOAD +0.8ROOF LIVE LOAD- 0.8 EQZ
14.0 1.0 DEAD LOAD +0.8 LIVE LOAD + 0.8 ROOF LIVE LOAD+ 0.8 WX
iS.O 1.0 DEAD LOAD +0.8 LIVE LOAD + 0.8 ROOF LIVE LOAD- 0.8 WX
16.0 1.0DEAD LOAD + 0.8 LIVE LOAD +0.8ROOF LIVE LOAD+ 0.8 WY
17.0 1.0 DEAD LOAD + 0.8 LIVE LOAD +0.8ROOF LIVE LOAD- 0.8 WY
18.0 1.5 DEAD LOAD + 1.5 LIVE LOAD+1.5 ROOF LIVE LOAD

1.2 DEAD LOAD + 1.2 LIVE LOAD +1.2 ROOF LIVE LOAD+ 1.2 EQX

19.0

20.0 1.2 DEAD LOAD + 1.2 LIVE LOAD+1.2 ROOF LIVE LOAD -1.2 EQX

21.0 1.2 DEAD LOAD + 1.2 LIVE LOAD +1.2 ROOF LIVE LOAD + 1.2 EQZ

22.0 1.2 DEAD LOAD + 1.2 LIVE LOAD+1.2 ROOF LIVE LOAD - 1.2 EQZ
23.0 1.2 DEAD LOAD + 1.2 LIVE LOAD +1.2 ROOF LIVE LOAD+ 1.2 WX

N.S. SENTHIL KUMARAN, Q'/g“”““"“”
M.Tech (Structures)., A.M.LE., C.Eng(Ind)
= %’35"0%' Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vvasarpadi. Chennai - 600 039.




2.0
25.0
26.0
27.0
28.0
29.0
30.0
31.0
32.0
33.0
34.0
35.0
36.0
37.0
38.0
39.0
40.0
41.0

42.0

L2 DEAD LOAD + 1,2 1L1VE LOAD+1.2 ROOK LIVE LOAD - 1.2 WX

L2 DEAD LOAD + 1,2 LIVE LOAD 1.2 ROOF LIVE LOAD 4 1.2 WY

1.2 DEAD LOAD + 1.2 LIVE LOAD 1.2 ROOF LIVE LOAD ~ 1.2 WY

L5 DEAD LOAD + 1.5 EQX
LS DEAD LOAD -1.5 EOX
1.5 DEAD LOAD + 1.5 Q7
[.5 DEAD LOAD - 1.5 EQZ
1.5 DEAD LOAD + 1.5 WX
1.5 DEAD LOAD -1.5 WX
1.5 DEAD LOAD + 1.5 WZ,
1.5 DEAD LOAD - 1.5 WZ.
0.9 DEAD LOAD + 1.5 EQX
0.9 DEAD LOAD - 1.5 EQX
0.9 DEAD LOAD + 1.5 EQZ.
0.9 DEAD LOAD - 1.5 EQZ
0.9 DEAD LOAD + 1.5 WX
0.9 DEAD LLOAD - 1.5 WX
0.9 DEAD LOAD + 1.5 WZ

0.9 DEAD LOAD - 1.5 WZ

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., AM.LE., C.Eng(Ind)
Registered Structural Engineer

CMDA - SE/GR-1/2020/02/258

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru vi Ka Street,
Vyasarpadi, Chennai - 600 039.
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y’ﬂ,ﬁb kage program ETAB pC?(;ks frame
The entire analysis is carried out using finite element paz izlumns are mOde]eon SBC of
ey building as per approval drawing. The beams an ion is adopted based ed as per

Commercial bu I l;s are modeled as shell element. Raft f'oundgloand loads are corlsufiifload and

CIcm?S/lS 3n¢1(:111htchz Eéolumns are assumed to be fixed alsgh_erl)’:’;e;) a:d are applied as Lin

210kN/m2 ¢ ‘o idered as per IS 875 Part 2

IS 875 Part | and Live loads are cons

Area load.

age for

Yours sincerely,

Q-G

N.S. SENTHIL KUMARAN,

M.Tech (Slmctures)., AM.IE, C.

Eng(lnd)
Registereq Structura| Engineer
) A-SE/GR-I/2020/02/256
5 CHENNAI RAA

600 040
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FOOTING DESIGN CALCULATIONS

Project Name i ARCOT ROAD

Client Name O NMETHEMANTLH RA)

Engincer Name ¢ NSS

Design File f EANSANDHYA\ARCOT ROAD\ FOOTING
Analysis File b ENNSANDHYA\ARCOT ROAD\SAFE

Analysis Last Modified @ 15-04-2023 10:02:08

The raft footing is provided for 1000mm thickness. The maximum base pressure is 13T/sq.m which is less than
as 21T/sq.m. as per soil report (soil report- TJE/001168/2018).

N.S. SENTHIL KUMARAN,

M.Tech (Struct
CHENNAI : ures)., AM.LE., C.Enq(i
600 040 Registered Structyra Enginesie(;I !

DA - SE/GR-I/2020/02/256

No. 514 Thiru Vi Ka
’ Street,
Vyasarpadl, Chennai - 609 039.
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N.S. SENTHIL KUMARAN,

M.Tech (Structures)., AM.IE., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/G R-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP

No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennaij - 600 039,
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COLUMN DFSIGN CALCULATIONS

Project Name ' ARCOT ROAD

Client Name : MrHEMANTH RAJ

Engincer Name : NSS

Analysis File : ENSANDHYA\ ARCOT ROAD\ETAB\ MDB\ Arcol_road_R6_03.02.2%.mdh
Analysis Last Modified @ 03-Feb-23 10:01:44 AM

Definitions Of Terms:

All forces in units kN and m
All reinforcement details like area, spacing are mm

Grade Of steel for 6 mm dia. bars is Fe250. It is irrespective of the grade of steel defined by user in
column design.

Neutral axis angle for resultant design moment is with respect to local major axis.

Stiffness proportion factor at joint ( column stiffness/sum
projg J

1 g = . : P
l of stiffness of all members connected at joint)
> A Elastically computed first order lateral
2 Au = . ) .
deflection.(Relative deflections)
3 Strain at level considered, Calculated ignoring the
3 = = i :
stiffening of the concrele in tension zone
4 m = Average steel strain at level considered
- Distance from the point considered to the surface of the
o acdr = . 6
nearest longitudinal bar
6 Ag : = Gross area of the column cross section
7 Ak = Area of confined concrele core
8 Ash = Area of link cross section
9 b = Eifective Width of Column in mm
10 B = Width / Smaller Dimension of Column in mm
11 d Effective Depth of Column in mm

N. S SENTHIL KUMARAN, f.,GwMN”’
A M.Tech (Structures)., AM.|E., C.Eng(Ind) ey
CHENNAI Registered Structural Engineer
600 040 CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP
No. §1A, Thiru Vi Ka Street,
Vyasarpadi. Chennai - 600 039.




12 D _ Depth / Larger Dimension of Column OR Diameter of
Circular Column in mm

13 Dk = Diamelter Of core measured Lo the outside of circular link

14 Ec = Modulus of elasticity of concrete

15 Es =

= Modulus of elaslicity of steel

16 F(Perm = Permissible Stress in Concrele required in N/ (sqmm)

17 Fst = Stress in steel

18 FstPerm = Permissible Stress in Steel required in N/ (sgqmm)
19 Fek _ Characleristic compressive strength of concrete cube in
N/sqmm

20 Fy = Yield Stress Of Steel in N/sgqmm

21 h _ Longer dimension of rectangular link measured Lo its
oulter face

22 Hu = Total lateral force acting within the story(Story shear)
23 Hs = Height of the story (Floor height)
24 k = Reduction factor for slenderness moments
25 Max Additional moment due to slenderness about major axis
2 a =

(Along D)
N Additional moment due to slenderness aboul minor axis
26 May =

(Along B)

27 Mminx = Moment due to minimum eccentricity along D

28 NMminy = Moment due to minmmmum eccentricity along B

29 Muv _ Moment capacity of sweb portion of wall as per clause
9.4.2 and Annes A of 1S 13920

30 Mux = Factored moment Along, D

31 Muy = Factored moment Along B

32 MCap = Moment capacity of section for NA angle at design Pu
33 MRes = Resultant design moment at angle to local major axis
34 Pb = Axial capacity of column as defined in 39.7.1.1

35 Pu = Factored axial force

16 Pu_Total _ Sum of Axial loads on all column in the story (Gravity

Load)
N.S. SENTHIL KUMARAN, G
M.Tech (Structures)., AM.LE., C.Eng(Ind) g &V

Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP

No. §1A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.




Stability Index (factor for checking sway/ non sway

7 Q =
condition fora given story)

38 S e Link Spacing,

39 Shear Strength Enbancement Faclor - Multiplying factor for shear strength of concrote as per
40.2.2

40 Vur = Factored resultant shear force acting on the column

41 Vux = Factored shear force Along D

42 Vuy = Factored shear force Along B

43 Wer = Surface Crack Width

4+ WerPerm -

= Permissible Crack Width required in mun

15 p ILis a Neutral Axis angle corresponding to load angle Lo
find out MCap

Code References:

IS 456
ELEMENT
1 Max areca of reinforcement

Min arca of reinforcement

1S}

3 Min number of bars
4 Minimum Eccentricity Calc

Effective Length

6)]

6 Slenderness Moments

Design for axial loads

~

A d

Design for axial loads And uniaxial bending
) Design for axial loads And Biaxial bending
0 Design of horizonlal links

1 Design shear strength

2 Stiffness Proportion Factor, f3

3 Stability(Index, Q)

} Crack width calculation

CLAUSE / table
26.53.1-a&b
26.53.1-a&b
26.5.3.1-c

254 & 39.2

25.2

25.3 & 39.7

39.3

39.5

39.6

40.2
E-1
E-2

3.8

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., AM.LE,, C.Eng(Ind)

(=) R :
CHENNA| egistered Structural Engineer
600 040 CMDA - SE/GR-I/2020/32/256

Vyasarpadi, ¢

RAAGAVAN STTRUCTURAL
No. 51A, Thiry Vi KaDgfr’ggt? iR

hennai - Aann n~n
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NMuluplying factor o Beam Stiffness for
effective Tength calealation

ELENENT

Spadcing of spedial confining reinforcement
C/s avca of spedial conflining reinforcement
Applicability of boundary element
Muv-Moment Capacity of Web

Additional Compressive Force in BE
Check for BE in lension and compression

Shear include due to Beam

Sway Calculation (Stability Index)

For Global-X Direction

S 24 108y APPENDIX D

CLAUSE / table
9.5 and 7.4
7.4.7

9.4.1

Annex

9.4.2

9.4.3 and 9.4.4

7.3.4

Level Load Story Gravity Load Relative Story Shear | Stability S“’z.l.\.'
Name |Hcight (m) P (kN) Displacements (kN) Index Condition
(mm)
BxC/(AX
A B C D D)

Basc to STILT EQX 3 29815.655 0.918 1169.865 0.008 Non Sway

STILT to IST EQX 3.5 28500.823 2.607 1169.865 0.018 Non Sway

IST to 2ND EQX 3.3 21636.497 3.48 1135.271 0.02 Non Sway

2ND to 3RD EQX 3.1 [4729.841 3.521 1002.528 0.017 Non Sway

R R1g EQX 2.9 8456.925 3.107 728.648 0.012 Non Sway
TERRACE

TERRACE10 | £y 3 1855.691 4.021 269.452 0.009 Non Sway

OHT

OHT to EQX 1.9 642.217 2.297 92.177 0.008 Non Sway

OHTTOP

For Global-Y Direction

N.S. SENTHIL KUMARAN,

M.Tech (Structures

Registered Structural Engi
CMDA - SE/GR- 702/25

RAAGAVAN STTRUCTU
No. 51A. Thiry RAL DESIGNS LLP
Vyasarpadi,

) AM.LE., C.Eng(Ind)
1/2020/02/256

Vi Ka Street,
Chennai - 600 039,

C\GoavnnrZ
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Level Load Story  [Gravity Load Relative Story Shear | Stability Sway
Name  [Height (m) P (kN) Displacements (KN) Index Condition
(mm)
A B c D B~ (D/) (AN
Basc to STILT EQY 3 29815.655 0.279 1386.404 0.002 Non Sway
STILT to IST EQY 3.5 28500.823 0.81 1386.404 0.005 Non Sway
1ST 10 2ND EQY 3.3 21636.497 3.707 1345.407 0.018 Non Sway
2ND 10 3RD | EQY 3.1 14729.841 3.42 1188.093 0.014 Non Sway
A EQY 2.9 8456.925 2.756 863.518 0.009 Non Sway
TERRACE
TERSQEE ‘! Eqv 3 1855.691 2.398 319.328 0.005 Non Sway
o?qlgrgp EQY 1.9 642.217 1.226 109.239 0.004 Non Sway
General Data
Column No. C24
Level Base To STILT
Design Code = IS Code
Grade Of Concrele = MH0 N/sqmm
Grade Of Steel = Fe300 N/sqmm
Column B = 600 mm
Column D = 600 mm
Clear Floor Height @ B = 2250 mm
Clear Floor Height @ D = 2400 mm
No Of Floors = 1
No Of Columns In Group = 1
UnBraced

Column Type

Minimum cccentricity check

One Axis at a Time

N.S. SENTHIL KUMARAN,
M.Tech (Structures)., AM.LE., C.Eng(ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP

No. 51A

, Thiru Vi Ka Street,

Vyasarpadi, Chennai - 600 039.
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= Bodtom Joamt
‘E\n
= B2 AN
\ta . .
= = LGS KN\
hY S S o -
= 2285 KN\m
Vux = SRS KN\
Vay = 207 AN
Effective L Cakulation
Calculation Along \Major Axnis Of Calumn
Beam Sires Beam StifTness
Jeoint gm'm"i Baam 1 Baam 2 Beta
IR (Longth X Width {(Length x Width cam L Baam 2
X Depthy X Depthy
Nam mm mm Nm N
Bottom 1333 No Beam Neo Baam - - i
TIT3372x230x = <\ ‘
33 36 & - RN
Top 4355 600 No Baam RS Q.93
Sway Condition (as per Qability Index) = Non Sway
Effective Length Factor along Major x 12
Anis
Calculation Along Minor Axis Of Column
Joint Beam Sizes Beam Stiffness Beta

N.S. SENTHIL KUMARAN, Q- Segme=
M.Tech (Structures)., AM.LE., C.Eng(ind)

CHENNA; Registered Structural Engineer

600 04p CMDA-SE/GR-|/2020/O2/255

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. §1A, Thiru Vi Ka Street,

\Vfvacarnandi MAhacaa: ~An ac-




Gl Baeam l’ Beanm 2
SHThess thomputh s Widih{enputh x Widih Heam | Bemin 2
N Depihy) N Daepnhy
N/m nm mm MN/m N/m
Nottom J88 08 No Beam No Beam ~ . I
. 4680 § 210
Top 488 10K 780 No Bemm 219,957 - 0791

Sway Condition (as por Stability Index) = Non Sway

Eifective Lengith Factor along Minor axis = 1.2

Minimum Yccentricity Check
Stee Axial Foree is compressive, Min, Eccentric ity check to be performed
Most eritical case is with Min, Ee entricity check in X-direction

Minimum Eccentricity Along, D:

Minimum Eccentricity = Unsupported Length / 500 + D / 30 ’
= 24.8 mm
Minimum Eccentricity > 20 mm
Mminx = Pu x Minimum Eccentricity
= 66.53 kNm
Slenderness Check
Max Slenderness Ratio(L/B) = 3.75
< 60 (Hence Ok)
Column Is Unbraced Along, D
Slenderness Check Along, D:
Effective Length Factor = 1.2
Slenderness Ratio = Effective Length / D
= 4.8, Column not Slender Along D

M.Tech (Structures)., A.M.LE., C.Eng(Ind)
HENNAI Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP

No. 61A, Thiru Vi Ka Street,
l Vyasarpadi, Chennai - 600 039.

00 040
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Column Is Unbraced Along 3

l/'

Slenderness Check Along, B

Elffective | enpth Factor

Slenderness Ratio

Calculation of Design Moment

1,2

Effective Length / B

4.5, Column not Slender Along B

Direction Manalysis Mmin (Abs) Mdesign Msindx (Abs) | Mdesign-final
A B C E F
Major Axis - Mux 18.66 66.53 66.53 0 66.53
Minor Axis - Muy 222.85 --- 222.85 0 222.45
Where
A = Moments directly from analysis
B = Moments due Lo minimum eccentricily
C = Maximum of analysis moment and min. eccentricily = Max (A,B)
E = Moment due to slenderness effect
F = Final design Moment = Max(C- Top Bottom , D- Top Boltom) + E

Final Critical Design Forces

Pu
Mux

Muy

Z( CHENNAI

600 040

2682.76

66.53

222.85

kN
KNm

KNm

S"'W

N.S. SENTHIL KUMARAN,
M.Tech (Structures)., AM.LE., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.



1

R;‘slll_l-\nl"m\lomonl (Combined Action)

Moment Capacity Check

L Calculated = 0.89

Remforcemoent Provided = 16-T16

Load Angle = Tan'(Muy/Mux)

= 73.38 deg,
MRus = 232.57 kNm
MCap = 652.09 kNm
Capacily Ratio = MRes/ MCap
= 0.36 <=1
Design Of Shear f
Design for shear along D
Critical Analysis Load Combination 0.9 DL - 1.5 EQX
Critical Load Combination = [3] : 0.9 (Dead) +0.9 (Wall) -1.5 (EQX)
Design shear force, Vuy = -16.4203 kN
Pu = 1396.67
Deff = 552 mm
Design shear stress, Tvy = Vuy / (Bx Deff) N/sqmm
= 0.1402 N/sqmm
PL = 0.447 %
Design shear strenglh, T = 0.484 N/sqmm

Shear Strength Enhancement Factor = T+3xPu/(BxD x Fck)

= 1.291
Shear Strength Enhancement Factor - 15
(max) '
Shear Strength Enhancement Faclor = 1.291
N.S. SENTHIL KUMARAN,

S Mpf\
M-Tech (Structures)., AM.LE., G Eng(ing) < %y/

Registered Structural Engineer
CMDA - SEIGR-I/2020/02/2 56
RAA?\IAVAN STTRUCTURAL DESIGNS LLP

0. 51A, Thiru Vi Ka Street,
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mm

= 4

Criterion for spacing of normal links
Min. Longitudinal Bar dia X 16 = 256 mm
Min. dimension of column = 600 mm

Max. 300 mm = 300 mm

Least lateral edge dimension/2 = 300

Provided spacing = 250 mm

Table For Links

Required Provided
Normal Design Shear Design Ductile Design Normal Zone Ductile Zone
Link Dia. 8 s - 8 —
Spacing 250 - --- 250 -

General Data

Column No. C24

Level STILT To 1ST

Design Code = IS Code

Grade Of Concrele B MH0 N/sqmm
Grade Of Stecel = Fe300 N/sgqmm
Column B = 600 mm

Column D = 600 mm

Clear Floor Height « B = 2901) mm

Clear Floor Height @ D = 3050 mm

N.S. SENTHIL KUMARAN, Q-+ Semmare>

M:Tech (Structures)., AM.LE., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
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No Of Floors
No Of Columns In G
Column Type

Minimum eceentricity check

Load Data

roup

Analysis Reference No,

Critical Analysis Load Combination

Load Combinalion

Critical Localion

Pu
Mux
Muy
Vux

Vuy

Effective Length Calculation

Calculation Along Major Axis Of Column

UnBraced

One Axis al a Time

Cc24

1.5 DL + 1.5 EQY

[24] : 1.5 (Dead) +1.5 (Wall)
+1.5 (EQY) +1.5 (Terrace

Live)
Bollom Joint
2360.07

—+.72

kN

kNm

kNm

kN

kN

Beam Sizes Beam Stiffness
Joint Column Beam | Bcam 2 Beta
Stiffness (Length x Width [(Length x Width Beam | Beam 2
X Depth) X Depth)
N/m mm mm N/m N/m
55.72 x 230 X B _
Bottom 390.315 TSR 280 No Beam +44.546 - 0.95
600
. ) ) . .
Top 390315 | HTHAT2IN600X 19.061 - 0.943
450
|

Sway Condition (as per Stabilily Index) =

(<)
=( CHENNAI

600 040

Non Sway

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., AM.L.E., C.Eng(Ind)

Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
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Effective Length Factor along Major

AXIS

Calculation Along Minor Axis Of Column

/5

Beam Sizes Beam Stiffness
Joint ;?:;:::‘:: Beam | Beam 2 Beta
3 (Length x Width|(Length x Width Beam | Beam 2
X Depth) x Depth)
N/m mm mm N/m N/m
Bottom 390.315 Hi3 07': 330 N No Beam 219.957 - 0.793
Top 390315 4650 x 230 x No Beam 112.618 - 0.877
600
Sway Condilion (as per Stability Index) = Non Sway
Effective Length Faclor along Minor axis = 1.2
Minimum Eccentricity Check
Since Axial Force is compressive, Min. Eccentricily check Lo be performed
Mosl critical case is with Min. Eccentricity check in X-direction
Minimum Eccentricity Along D:
Minimum Eccentricily = . Unsupported Length / 500 + D / 30
= 26.1 mm
Minimum Eccentricily > 20 mm
Mminx . Pu x Minimum Eccentricily
= 61.6 kNm
Slenderness Check
Max Slenderness Ratio(L/B) = 4.83
< 60 (Hence OK)

Column Is Unbraced Along D

Slenderness Check Along D

CHENNAI

600 040

Q Stz

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., AM.LE., C.Eng(Ind)

Registered Structural Engi
gineer
CMDA - SE/G R-1/2020/02/256
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No. 51A, Thiru Vi Ka Street,

Vyasarpadi, Chennai - 600 039.



Elfective Length Factor

Slenderness Ratio

Column Is Unbraced Along B
Slenderness Check Along B:
Effective Length Factor

Slenderness Ratio

1.2

Elfective Length / D

6.1, Column not Slender Along D

1.2

Effective Length / B

5.8, Column not Slender Along, B

Calculation of Design Moment -
Direction Manalysis | Mmin (Abs) Mdesien | Msindx (Abs) M
A B C E F

Major Axis - Mux -4.72 61.6 -61.6 0 -61.6 B
Minor Axis - Muy 213.12 213.12 0 213.12
Where

A = Moments directly from analysis

B = Moments due Lo minimum eccentricily

C = Maximum of analysis moment and min. eccentricily = Max (A,B)

E = Moment due Lo slenderness effect

F = Final design Moment = Max(C- Top Boltom , D- Top Bottom) + E

Final Critical Design Forces

Pu = 2360.07 kN

Mux = -61.6 kNm

Mg = 213.12 KNm

Z
CHENNAI

600 040

N.S. SENTHIL KUMARAN,

M..Tech (Structures)., A.M.LE., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP
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Moment Capacity Check

pt Calculated

Reinforcement Provided

Load Angle

MRes
MCap

Capacity Ratio

Design Of Shear

Design for shear along D

Crilical Analysis Load Combination
Critical Load Combination

Design shear force, Vuy

Pu

Deff

Design shear stress, Tvy

Pt
Design shear strength, Tc

Shear Strength Enhancement Faclor

Shear Strength Enhancement Factor

(max)

Shear Strength Enhancement Factor
Enhanced shear strength, Te-e

Design shear check

Link for Shear Design along D are not required

CHENNAI

600 040

sultant Moment (Combined Action)

.89

16-T'16
Tan"'(Muy/Mux)
73.88

221.85

648.94

MRes/ MCap

0.34 <=1

0.9 DL - 1.5 EQX

[3] : 0.9 (Dead) +0.9 (Wall) -1.5 (EQX)
—44.746

1237.88

552

Vuy / (Bx Deff)

0.1351

0.447

0.484

1+3xPu/ (BxD xFck)

1.2579

1.5

1.2579
0.6089

Tvy < Tc x Enhancement factor

N.S. SENTHIL KUMARAN,

deg
kNm

kNm

kN

mm
N/sqmm

N/sgmm
o
/0

N/sqmm

N/sqmm

Q Semnt="

M.Tech (Structures)., A.M.I.E., C.Eng(Ind)

Registered Structural Engineer

CMDA - SE/GR-1/12020/02/256
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Vyasarpadi, Chennai - 600 039,



4

pesiger RX sheutatong B
ool Anatvas Lowd Combination DO DL+ 15 LY
Crtnal Load Combanation " L8] £ 0.9 (Doad) 40,0 (Wall) +1.5 (FOY)
ity Beas torve \V'un - 84,0082 kN
e - 103,03
Rk - 332 mm
D shour e, TN = Vux /(1D \ Belh) kN
- 02577 N/sqmm
® n 047
Doy shear strenethe To - 0484 N/ i
Sweer Keevgth Echancement Factor—— = L+ 3xPu/ (BADNFCK)
- 13117
Sheer ergth Enhancement Factor . 1.5
29 /% A3
Feur S[rength Enhancement Factor = L3117
_ 0.6340 N/sgmm

Entunced sheor Srength, Tee
vx < Te x Enhancement factor
Desarn sheer check Tvx <TeX ¢

[ &=k for Skear Design along B are not required

Desien Of Links

[ %< i the zone where spedial confining links are not required

Normzl Links
= 8 mm

ey

[mk

D=meter ©

> Max. longitudinal bar dia / 4

= 4 mm
Criterion for spacing of normal links
M. Longitudinal Bar dia X 16 = 256 mm
Min. dimension of column = 600 mm

N.S. SENTHIL KUMARAN Cmpa e
M:Tech (Structures)., AM.L.E., C.Eng(lnd), g /
Registered Structural Engineer
600 040 RC/:\XGDA-SE/GR—HZOKMOZ/ZSG
AVAN STTRUCTURAL DESIGN
No. 51A, Thiru Vi Ka Streets, s
Vyasarpadi, Chennai - 600 039.
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Column Type

Minimum cccentricity check

Load Data
Analysis Reference No.

Critical Analysis Load Combination

=( GHENNAI

600 040

N.

7 R
eze. ZH) ez
= A Tt
EHH “O7E CrmE s y.
= ¥
Prorvadsd smacsny
Y7 - - —— —
= T e
fatihe Forfinks
Renumired i Prussded
4
S ormal H Pe ) -
rormal Deviza Shezr Deviza | Duoctide Desiza | Normal Zone | Docude Zowme |
—— : | { | !
K EIi% f ‘,‘ — : — i g . £
| | l
| 4 1[.
7 f 25 e i — i 230 e §
§ | i R |
Cenerzl stz
Cofumn o, C24
fsver) 1ST To 2ND
Disipn Code = IS Code
Crade Of Concretss = A% &1 N/sgmm
Crade Of Sts] = Fe300 N/sgmm
Column = 600 mm
Column D = 00 mm
Clear Floor Height @ B = 2700 mm
Cloar Floor Hejght @ D = 28350 mm
No Of Floors = 1
No Of Columns In Group = 1
UnBraced

One Axis at a Time

C24

1.2DL+1.2LL-1.2 EQX
S. SENTHIL KUMARAN,

M.Tech (Structures)., AM.LE., C.Eng(Ind)

S +Qomrmezz

Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
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Vvasarpadi. Chennai - 60" 239,



Load Combination

[31]:1.2 (Dead) +1.2 (Wall)

- ‘!‘-I.;.’ (Live) =1.2 (FQX) +1.2
o (Terraco Live)
Critical Location
= Bollom Joint
Pu
= 1588.57 kN
Mux
b -200.62 kNm
Muy
= 87.3 kNm
Vux
= 49.68 kN
Vuy
i = -106.53 kN
Effective Length Calculation
Calculation Along Major Axis Of Column
Beam Sizes Beam Stiffness
Joint Sct(i):‘tl‘mm- Becam 1 Bcam 2 Beta
ey (Length x Width |(Length x Width Beam | Beam 2
x Depth). x Depth)
N/m mm mm N/m N/m
X 600 x
Bottom 413.971 : 1747'i io\ 600X No Beam 49.061 . 0.943
17.21 x 600 x
Top 413.971 LT iio\ 600N N6 Beam 49.061 £ 0.946
Sway Condition (as per Stability Index) = Non Sway
Effective Length Factor along Major 1.2
Axis -
Calculation Along Minor Axis Of Column
Beam Sizes Beam Stiftfness
Joint SCofI;xmn Beam 1 Beam 2 Beta
tittness (Length x Width (Length x Width Beam 1 Beam 2
x Depth) x Depth)
N/m mm mm N/m N/m

CHENNAI

600 040

N.S. SENTHIL KUMARAN,
M.Tech (Structures)., AM.LE., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP
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Bottom

Top

Sway Condition (

Effective Length Factor along

Minimum Eccontricig Check

Since Axial Force

Mosl critical case

Minimum Eccentricity Along D:

Minimum Eccentricity

Minimuim Eccentricity

Mminx

Slenderness Check

Max Slenderness Ratio(L/B)

Column Is Unbraced Along D
Slenderness Check Along D:
Effective Length Factlor

Slenderness Ratio

Column Is Unbraced Along B
Slenderness Check Along B:
Effective Length Factor

Slenderness Ratio

CHENNAI

600 040

as per Stability Index)

Minor axis

]

]

No Beam 112618

0.877

No Beam 112.618

0.884

Non Sway

1.2

compressive, Min, Eccentricity check Lo be performed

is with Min, Eccentricity check in X-direction

Unsupported Length / 500 + D / 30

25.7
20
Pu x Minimum Eccentricily

40.83

60

1.2

Effective Length / D

mm

mm

KkNm

(Hence Ok)

5.7, Column not Slender Along D

1.2

Effective Length / B

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., A.M.L.E., C.Eng(Ind)

Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256
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Vyasarpadi, Chennai - 600 039.
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22

= 5.0, Column not Stender Along, B

Calculation of DL’-S"QL‘M(L"B‘LL‘
Direction Manalysis Mmin (Abs) Mdesign Mslndx (Abs) [ Mdesign-final
A B C E F
Major Axis - Mux -200.62 40.83 2200.62 0 -200.62
Minor Axis - Muy 873 — 87.3 0 87.3
Where
A = Moments directly from analysis
B = Moments due Lo minimum eccentricity
C = Maximum of analysis moment and min. eccenlricity = Max (A,B)
E = Moment due to slenderness effect
F = Final design Moment = Max(C- Top Bottom, D- Top Bottom) + E
Final Critical Design Forces
Pu = 1588.57 kN
Mux = -200.62 kNm
Muy = 87.3 kNm
Resultant Moment (Combined Action)
Moment Capacity Check
Pt Calculated = 0.89
Reinforcement Provided = 16-T16
Load Angle = Tan-*(Muy/Mux)
deg

= 23.52

N.S. SENTHIL KUMARAN, ¢ W

M.Tech (Structures)., A.M.L.E., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 5§1A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.
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MRes
MCap

Capacily Ratio

Design for shear along D

Critical Analysis Load Combination
Critical Load Combination

Design shear force, Vuy

Pu

Deff

Design shear stress, Tvy

PL
Design shear strength, Te

Shear Strength Enhancement Faclor

Shear Strength Enhancement Faclor

(max)

Shear Strength Enhancement Faclor
Enhanced shear strength, Te-e

Design shear check

2188
580,88
MRes/ N C ap

0.37 <= |

0.9 DL - 1.5 EQX

[3] : 0.9 (Dead) +0.9 (Wall) -1.5 (EQX)

92,452
1004.9

352

Vuy / (Bx Delf)

0.2791

0.447

0.484
1+3xPu/(BxDxFck)

1.2094
1.5

1.2094
0.5854

Tvy < Tc x Enhancement factor

Link for Shear Design along D are not required

Design for shear along B

Critical Analysis Load Combination
Critical Load Combination
Design shear force, Vux

Pu

0.9 DL +1.5 EQY

KNm

KNm

kN

mm
N/sgqmm
N/sqmm
%

N/sqmm

N/sgmm

[18] : 0.9 (Dead) +0.9 (Wall) +1.5 (EQY)

106.611

1234.05

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., AM.LE., C.Eng(ind)

Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256
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No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.



Beff

Design shear stress, Tvx

Pt
Design shear strengith, Te

Shear Strength Enhancement Factor

Shear Strength Enhancement Factor
(max)

Shear Strength Enhancement Faclor
Enhanced shear strength, Te-e

Design shear check

52

Qv

Vux / (D x Beff)

03219

0.447

0,484
1+3xPu/(BxDx Fck)

1.2571

1.5

1.2571

0.6085

Tvx < T¢ x Enhancement factor

Link for Shear Design along B are not required

Design Of Links

Links in the zone where special confining links are not required

Normal Links

Diameter of link

Criterion for spacing of normal links

Min. Longitudinal Bar dia X 16
Min. dimension of column
Max. 300 mm

Least lateral edge dimension/2

Provided spacing

Table For Links

= 8

min
kN
N/sqgmm

N/sgqmm

N/sgmm

mm

> Max. longitudinal bar dia / 4

= 4

= 256

= 600

= 300

= 300

= 250

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., A.M.LE., C.Eng(Ind)

Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP

No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.
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Required

Provided

Normal Design

Shear Desipn Ductile Desipn Normal Zone Ductile Zone
Link Dia. 8 <sa o M Son
Spacing 250 S —as 250) s
General Data
Column No. C24
Level 2ND To 3RD
Desipn Code = IS Code
Grade Of Concrele = M40 N/sqmm
Grade Of Steol = Fe300 N/sqmm
Column B = 600 mm
Column D = 600 mm
Clear Floor Height @ B = 2500 mm
Clear Floor Height @ D = 2650 mm
No Of Floors = 1
No Of Columns In Group = 1
Column Type UnBraced

Minimum cccentricity check

Load Data
Analysis Reference No.

Critical Analysis Load Combination

Load Combination

Critical Location

Pu

One Axis at a Time

= C24

1.2DL+1.2LL-1.2 EQX

[31]: 1.2 (Dead) +1.2 (Wall)
= +1.2 (Live) -1.2 {(EQX) +1.2
(Terrace Live)

= 1189.75

N.S.

M.Tech (Structures
Registered Stru

= Boltom joinl

kN

SENTHIL KUMARAN,

)., AM.LE., C.Eng(Ind)
ctural Engineer

CMDA - SE/G R-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thi_ru Vi Ka Street,
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Mo = -164.42 kNm
Aoy = AN KNm
Vnx = 58.15 kN
Vay - -103.78 kN
Effective Length Calculation
Calculation Along Major Axis Of Column
Beam Sizes Beam Stiffness
Joimt ;:t:ll’::; Beam 1 Becam 2 Beta
: (Lengih x Widih |(Length x Width Beam 1 Beam 2
X Depth) x Depth)
N/'m mm mm N/m N/m
- 1174721 x600 x
Botom 410679 e 4:0‘ O~ (% Beam 19.061 - 0.946
; 1174721 x600x
Top 40679 FELYON No Beam 19.061 : 0.949
Sway Condition (as per Stability Index) = Non Sway
Effective Length Factor along Major 1.2
Axis -
Calculation Along Minor Axis Of Column
Beam Sizes Beam Stiffness
Joi C?lumn Beam 1 Beam 2 Beta
Stiffness | oo x Width|(Length x Width|  Beam 1 Beam 2
X Depth) X Depth)
N/m mm mm N/m N/m
30 x 230 x {
Bottom 440.679 e wo | NoBcam 112.618 : 0.884
50 x 230 x
Top 110.679 162 - ?X 1 NoBeam 112.618 - 0.89

Sway Condition (as per Stability Index) =

Non Sway

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., AAM.L.E., C.Eng(Ind)
Registered Structural Engineer
CMDA-SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.



clfeclive Lvnp_lh Fadlor lll()l]}’, Minur,,\.\ = |

1o

Minimum Eccentricity Check

: e : et 18 SPROPY x
since Axial Foree is compressive, Min, Eccentricity check to be performed

MosL critical case is with Min. Eu'vnlrivily check in X-direction
Minimum Eccentricity Along D:

Minimum Eccentric ity = Unsupported Length / 500 + D / 30

= 253 mm
Minimum Eccentricity > 20 mm
Mminx = Pu x Minimum Eccentricily
= 30.1 kNm
Slenderness Check
Max Slenderness Ratio(L/B) = 417
< 60 (Hence OK)
Column Is Unbraced Along D
Slenderness Check Along D
Effective Length Factor = 1.2
Slenderness Ratio = Effective Length / D

= 5.3, Column nol Slender Along D
Column Is Unbraced Along B
Slenderness Check Along B:
Effective Length Faclor = 1.2
Slenderness Ratio = Effective Length / B

= 5, Column not Slender Along B

N.S. SENTHIL KUMARAN S-leummonen
M-Tech (Structures)., AM.LE., C.Eng(ind) —
Registered Structural Engineer
600 040 CMDA-SE/GR—I/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street
Vyasarpadi, Chennai - 600 039,
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Calculation of Design Moment

Direction Nanalysis | My (Aby) Mdesipn | Malndy (Abs) | Mdesign-finag |
= A 3 T B E
Major ANis < Muw ~164.42 30,1 “164.42 0 16492 ]
Minor Axis - Muy 93.63 --- 93.63 0 93.63

Where

A = Moments dire Uy from
B = Moments due

C = Maximum of

E = Moment due

F =

Final Critical Desj n Forces
——<~="1lCal Design Forces

Pu
Mux

Muy

analysis moment and min, ¢

Final design Moment = M

analysis

Lo minimum eceentricity

Lo slenderness offoct

= 1189.75

= -164.42

= 93.63

Resultant Moment (Combined Action)

Moment Capacity Check
Pt Calculated

Reinforcement Provided

=( CHENNAI

600 040

= 0.89

= 16-Tl6

N.S. SENTHIL KUMARAN,
M.Tech (Structures)., AM.LE, C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP

ceentricity = Max (A, B)

ax(C- Top Boltom , D- Top Bottom) + E
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7 Load Angle -

MRos
MCap =
Capacity Ratio =
Design Of Shear

Design forsho.lr.\long D

Critical Analysis Load Combination
Critical Load Combination =
Design shear force, v uy =
Pu =
Deff =

Design shear stress, Tvy =

PL =
Design shear strength, Te

Shear Strength Enhancement Factor =

Shear Strength Enhancement Factor _

(max)

Shear Strength Enhancement Faclor
Enhanced shear strength, Te-e
Design shear check

Link for Shear Design along D are not required
Design for shear along B

Critical Analysis Load Combination

Critical Load Combination

N.S. SENTHIL KUMARAN,

Fan '(Mll\’/l\llu\)

29,60 dog
189,21 KkNm
340,94 KNm
MRes/ MCap

0.35 <= |

0.9 DL - 1.5 EQX

[3]: 0.9 (Dead) +0.9 (Wall) -1.5 (EQX)

-95.9661 kN

753.92

552 mm

Vuy / (Bx Deff) N/sqmm
0.2898 N/sqmm
0.447 %0

0.484 N/sqmm
1+3xPu/(BxD xFck)

1.1571

1.5

1.1571

0.5601 N/sqmm

Tvy <Tc x Enhancement faclor

1.5 DL +1.5 EQY

[24] : 1.5 (Dead) +1.5 (Wall) +1.5 (EQY)
+1.5 (Terrace Live)

M.Tech (Structures)., A.M.I.E., C.Eng(Ind)

Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP

No. 51A, Thiru Vi Ka Street,

Vyasarpadi, Chennai - 600 039,
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Laenipn wbeay steoss, Tya
M

Dosagn sthoeay strengrih, To

Shear 1 renyth Enhancement Fadtor

Shwer Srength Enhancement Faclor

famex)
Shear Strength Enhancement Factor
Enhenced shear strength, Te-e

Dosign shear check

133,525

15015

i
52

w

Vux / (D x Belf
0.4032
0.447

0.484

1+3xPu/(BxD x Fck)

1.3132

1.5

1.3132

0.6356

Tvx < Tc x Enhancement faclor

Jink for Shear Design along B are not required

Design Of L inks

Lanks in the zone where special confining links are not required

Normel Links

Dizameter of link

Criterion for spacing of normal links

Min. Longitudinal Bar dia X 16
Min. dimension of column
Max. 300 mm

Least lateral edge dimension/2

Provided spacing

CHENNA|

600 040

= 8

mm

kN
N/sgmm
%

N/sqmm

N/sqmm

mm

> Max. longitudinal bar dia / 4

= 4

mm

mm

mm

mm

mm

N.S. SENTHIL KUMARAN, O Jeum=™

M.Tech (Structures)., A.M.LE,, C.Eng(ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
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/' Table For Links

ey e,

Proyvided

Required
Normal Design [ Shenr Desipn Ductile Destgn | Novmal Zowe [ Doctile Zone

Link Dia. 8 f e

Spacing 250 . e 240 «
General Data
Column No. C24
Level 3RD To TERRACE
Design Code = IS Code
Grade Of Concrete = M40 N/sqgmm
Grade Of Steel = Fe300 N/sqmm
Column B = 600 mm
Column D = 600 mm
Clear Floor Height @ B = 2300 mm
Clear Floor Height @ D = 2450 mm
No Of Floors = 1
No Of Columns In Group = 1

UnBraced

Column Type

Minimum eccentricity check

Load Data
Analysis Reference No.

Critical Analysis Load Combination
Load Combination
Critical Location

Pu

CHENNAJ

600 040

N.S. SENTHIL KUMARAN,

One Axis at a Time

C24
1.5 DL-1.5 EQY

[1] : 1.5 (Dead) +1.5 (Wall) -
1.5 (EQY) +1.5 (Terrace Live)

Top Joint

789.21 KN

Q.W

M.Tech (Structures)., AM.LE., C.Eng(Ind)

Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP

No.

51A, Thiru V1 Ka Street,

Vyasarpadi, Chennai - 500 029
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!

’fl;lux
Muy
Vux

Vuy

Effective Length Cal culation

- 215,02 kNN
- “17.11 kNm
= 29,52 kN
- =160.04 kN

Calculation Along Major Axis Of Column

Beam Sizes Beam Stiffness
Joint ;': ?:.;:‘L‘:‘ Beam | Beam 2 Beta
g (Length x Widih (Length x Width Beam | Beam 2
X Depth) X Depth)
N/m mm mm N/m N/m
Bottom 471.07 ) 17473;(? 600 x No Beam 49.061 = 0.949
Top 471.07 ' ]747&;(; pLO's No Beam 49.061 - 0.95
Sway Condition (as per Stability Index) = Non Sway
Effective Length Faclor along Major e 12
Axis i
Calculation Along Minor Axis Of Column
Beam Sizes Beam Stiffness
Joint C?lumn Beam 1 Beam 2 - Beta
Stiffness (Length x Width|(Length x Width Beam 1 Beam 2
x Depth) X Depth)
N/m mm mm N/m N/m
4650 x 230 x
Bottom 471.07 6(\)() = No Beam 112.618 - 0.89
650 x 230 x
Top 171.07 # 6?)0 N No Bcam 112.618 . 0.892
Sway Condition (as per Stability Index) = Non Sway ‘g o~ OAEE
N.S. SENTHIL KUMARAN, Q
M.Tech (Structures)., AM.IE., C.Eng(Ind)
Registered Structural Engineer
CHENNA| CMDA-SE/GR-I/2020/02/256

600 040

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 01 1209
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"Effective Length Fac toralong Minor axis =

Minimum Eccentricity Check

Since Axial Force is compressive,
Most critical case is with Min, Eccontric ity

Minimum En‘vnlriril,\' Along B :

Minimum Eccentricily

Minimum Eccentricity

Mminy

Slenderness Check

Max Slenderness Ratio(L/B)

Column Is Unbraced Along D
Slenderness Check Along D:
Effective Length Factor

Slenderness Ratio

Column Is Unbraced Along B
Slenderness Check Along, B:

Effective Length Factor

Slenderness Ratio

Min. Eccentricity check to be performed

check in Y-direction

Unsupported Length / 500 + B / 30

24.6 mm
2(0) mm

Pu x Minimum Eccentricity

19.41 kNm

3.83

60 (Hence OK)
1.2

Effective Length / D

4.9, Column not Slender Along D

1.2
Effective Length / B

4.6, Column not Slender Along B

Qg
N.S. SENTHIL KUMARAN,
M.Tech (Structures)., A.M.I.E., C.Eng(Ind)
Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,

Vyasarpadi, Chennai - 700 039,



; : J Catewtatian of $esign Mowsens

[ inactien
B mnnlysis Y " . ' -
i frmin (ABs) | Mdesign | Madnds (Aba) | Mdesign-fina)
YT A e c E F
wd Aait - Bl -
208412
P‘{.,_, - e 21502 0 21502
Shinny Ands » Man
i L0 19.41 -19.41 0 -19 41
Wheye
A = bhomends diro ’1) from analysis
? = f 203 309
¢ Avments due 1o minimum occentricily
( o Sliag
Aarsmum of analysis mnoment and min. eccentricity = Max (A B)
f = Moment duce L0 slenderness offoct
f !
= Final d!*ﬂf’,n Momuert = Max(C- T(Jp Bottom , D- T‘;p Bottom) + E

Final Critical Design Forces

[i
o = 789.21 KN
!A .

N = 215.02 KNm
.\ ’
=Y - 1941 KNm

Resultant Moment (Combined Action)

Moment Capacity Check
Pt Calculated = 0.89

Reinforcement Provided

16-T16

ww"“w

N.S. SENTHIL KUMARAN, gg/”/

M.Tech (Structures)., A.M.LE., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.




7

f{md Angle -
= Fan (Muy/Mux)
= 5.16 deg
NG - 2159 kNm
NICap = 514.98 kNm
Capacdity Ratio - MRes/ MCap
> 042<=1
Design Of Shear
Design forsho.\r.\long D
Critical Analysis Load Combination : 1.5 DL -1.5 EQY
Critical Load Combination = [1]: 1.5 (Dead) +1.5 (Wall) -1.5 (EQY)
+1.5 (Terrace Live)
Design shear force, Vuy = -160.0405 kN
Pu = 789.21
Deff = 552 mm
Design shear stress, Tvy = Vuy / (Bx Deff) N/sqmm
= 0.4832 N/sgqmm
Pt = 0.447 Yo
Design shear strength, Tc = 0.484 N/sqmm
Shear Strength Enhancement Faclor = 1+3xPu/(BxDxFck)
= 1.1644
Shear Strength Enhancement Faclor _ 15
(max)
Shear Strength Enhancement Factor = 1.1644
= 0.5636 N/sqmm

Enhanced shear strength, Te-o

Design shear check = Tvy < Tc x Enhancement factor

Link for Shear Design along D are not required
o

\LS. SENTHIL KUMARAN, ~ §-Seam=toe

M.Tech (Structures)., A.Ml.lé., C:Enegélpd)
Registered Structural Engin
CMDgA- SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.
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‘Design forshearalong B3

Critical Analysis Load Combination 1.5 DL+ 1.5 EQY
. - el &

Critical Load Combination = [24] : 1.5 (Dead) +1.5 (Wall) +1.5 (EQY)
+1.5 (Terrace Live)
Design shear force, Vux

= 128.3484 kN
Pu = ;
. 1087.09
Belfl _ &
= 552 mm
Design shear stress, Ty = Vux / (D x Beff) kN
= 0.3875 N/sqmm
Pt = 0447
Design shear strenglh, Te = 0.484 N/sgmm
Shear Strength Enhancement Factor = 1+3xPu/(BxD x Fck)
= 1.2265
Shear Strength Enhancement Factor _ =
(max) B 1.5
Shear Strength Enhancement Faclor = 1.2265
Enhanced shear strength, Tc-e = 0.5936 N/sgqmm
Y 1
Design shear check = Tvx < Tc x Enhancement factor

Link for Shear Design along B are not required

Design Of Links

Links in the zone where special confining links are not required

Normal Links

Diameter of link = 8 mm
> Max. longitudinal bar dia / 4
= 4 mm
Criterion for spacing of normal links
Min. Longitudinal Bar dia X 16 = 256 mm
Min. dimension of column = 600 mm

N.S. SENTHIL KUMARAN, ggwmw
M.Tech (Structures)., AM.LE., C.Eng(Ind) /

CHENNA) Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A,_Thiru Vi Ka Street,

\fivmmmcn ~ ~— i cenn NNN

600 049




Max. 300 mm

300 mm
Least lateral edpe dimension/2
300
Provided Spacing,
= 250 mm
Table For Links
Required Provided
Normal Design Shear Design Ductile Design Normal Zone Ductile Zone
Link Dia, 8 - 5= 3 —
Spacing 250 . = 350 —

General Data

Column No. : C24

Loevel : TERRACE To OHT

Design Code = 1S Code

Grade Of Concrele = M40 N/sqmm
Grade Of Steel = Fe300 N/sqmm
Column B = 600 mm
Column D = 600 mm
Clear Floor Height @ B N 2400 mm
Clear Floor Height @ D = 3000 mm

No Of Floors = 1

No Of Columns In Group = 1

Column Type : UnBraced

Minimum eccentricity check : Once Axis at a Time

Q Gommezz=

N.S. SENTHIL
M.Tech (Structures
Registered Stry

KUMARAN,

) AM.LE., C.Eng(lnd)

) ctural En ineer
%E‘SNNA‘ CMDA - SE/G R—l/2020/82/256
040 RAAEAVAN STI'RUCTURAL DESIGNS LLp
" o. 51A,_Thiru Vi Ka Street
Yasarpadi, Chennai - 609 03'9
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o N/ nm
L_, mm N/m N/m
Bottom 4533068 1630\ 230 ~ |
000 No Beam 112 018 . 0.892
) S0\ 2
Top ARRIGH 46350 X 230 §
N 35,308 600 No Beam 112018 . 0.913

Sway Condition (as per Stability Tindey)

Eftective Length Factor along NMinor anis

Minimum Eccentricity Check

Non Sway

Stee Anial Force is compressive, Min. Eccentricity check to be performed

Most critical case is with Min, Eccentricity check in X-direction

Minimum Eccentricity Along D:

Minimum Eccentricity

Minimum Eccentricity

NMminx

Slenderness Check

Max Slenderness Ratio(L/B)

Column Is Unbraced Along D
Slenderness Check Along D
Effective Length Factor

Slenderness Ratio

Column Is Unbraced Along, B

Slenderness Check Along B:

Unsupported Length / 500+ D / 30

26
20
Pu X Minimum Eccentricity

12.72

60

1.2
Effective Length / D

6, Column not Slender Along D

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., A.M.I.E., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,

\/vasarnadi

Chennai - RA0ON NQ

mm

mm

kNm

(Hence OK)

o~

[,




Effective Length Factor

Slenderness Ratio

Calculation of Design Moment

1.2

Effective Length / B

4.8, Column not Slender Along, B

Direction

Manalysis Mmin (ADs) Mdesign MslIndx (Abs) | Mdesign-final
A B C E 3
Major Axis - Mux -199 12.72 -199 0 -199
Minor Axis - Muy 110.77 — 110.77 0 110.77

Where

3
I

jov]
I

N
[

m
I

-
I

Final Critical Design Forces

Pu
Mux

Muy

Moments directly from analysis

Moments due to minimum eccentricily

Moment due Lo slenderness effect

Resultant Moment (Combined Action)

CHENNA/

600 049

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., AM.LE., C.Eng(Ind)

489.4

-199

110.77

= Maximum of analysis moment and min. eccentricily = Max (A,B)

Final design Moment = Max(C- Top Bottom , D- Top Boltom) + E

Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP

No. 51A,.Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.
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kNm

KNm
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/
/

\foment Capacity Check
f)

» Calculated
Pt = 0.89
Reinforcement Provided =
= 16-T16
Load Angle =
= Tan'(Muy/Mux)
= 29,1
MRes
= 227.76
MC
MCap = 450.35
Capacily Ratio = MRes/ MCap
= 0.51 <=1
Design Of Shear

Design for shear along D

Critical Analysis Load Combination 0.9 DL + 1.5 EQX

Critical Load Combination = [21] : 0.9 (Dead) +0.9 (Wall) +1.5 (EQX)

Design shear force, Vuy = 101.7455
Pu = 399.94
Deff = 552

Design shear stress, Tvy = Vuy / (Bx Deff)

= 0.3072
PL = 0.447

Design shear strength, Tc = 0.484

Shear Strength Enhancement Faclor = 1+3xPu/(BxD xFck)

= 1.0833
Shear Strength Enhancement Faclor _ 15
(max) ’
Shear Strength Enhancement Factor = 1.0833
= 0.5244

Enhanced shear strength, Te-¢

N.S. SENTHIL KUMARAN,

ek M:Tech (Structures)., A.M.LE., C.Eng(Ind)

g0t O%l Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
’No. 51A:_lei_ru Vi Ka Street,

N

deg,
kNm

kNm

kN

mm
N/sqmm
N/sqmm
o/

/0

N/sqmm

N/sqmm

QM
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Pt esiisaratong B

CE AR Lot Chmbinaion : LADL ¢ 13 PO
it Eoad Cambiato - 124) 2 1.3 Moad) = 13 QAT =13 TSN
+1.3 (Tormaee Lave)
s shoae o, \'ay = RGN N
M . NIRS
ton = ) mm
oxigin sheae stnesy, 1Ty - v 7 (D Red) N
= ARt N/ <gmim
™ - \EEh B
Dosipn shear strength, 1 = 048 N =gmm
Shear Strength Enhancement Factor ” 1+3xPu / (BYDYRA)
= 1.1335

Shear Strength Enhancement Factor

= 1.3
(man)
Shear Strength Enhancement Factor = 1.1333
= 03480 N /|gmm

Fuhanced shear strength, Te-e =
Desipgn shear check = Ty < Te x Enhancement facor

Link for Shear Design along B are not required
Design Of Links

Links in the zone where special confining links are not required
Normal Links

Diameter of link = 8 mm

> Mav. longitudinal bar dia / 3

= 4 mm
N.S. SENTHIL KUMARAN, g
M.Tech (Structures)., AM.LE., C.Eng(Ind) _Q&y’

Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP

No. 5§1A, Thiru Vi Ka Street,

Vyasarpadi, Chennai - 6G0 038.




/

A
/
C';,(gnon for spacing of normal links
,4" . &
gitudinal Ba X -
/ ain. Long al Bar dia X 16 = 256 o—
/ vlin. dimension of column = 600 mm
/ Max. 300 mm = 300 Frae
Least lateral edge dimension/2 = 300
Provided spacing = 250 mm
\
Table For Links
Required Provided
: r . \ ile Zone
Normal Design Shear Design Ductile Design Normal Zone DUGHE
. 8 =
Link Dia. 8 -
- 250 —
Spacing 250 - B

General Data

5
Column No. C24
Level OHT To OHTTOP
oeve
Design Code . 1S Code
= 7 N/sqmm
Grade Of Concrete = M40
Grade Of Steel = Fe500 N/sqmum
n mm
Column B = 600
Column D = 600 mm
\
Clear Floor Height @ B = 1300 mn
= 1900 mm

Clear Floor Height @ D
= 1

No Of Floors - sg(x\/"‘”ﬁ
N.S. SENTHIL KUMARAN, 'Q/

M.Tech (Structures)., A.M.LE., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.




~tamns In Group
g Of ¢ olt I -

* colum? Type

Atinimum eceentricity check

Load Data
Analysis Reference No., =

Critical Analysis Load Combination

Load Combinalion =

Critical Location
Pu

Mux

Muy

Vux

Vuy

Effective Length Calculation

Calculation Along Major Axis Of Column

UnBraced

One Axis ata Time

C24
1.5 DL + 1.5 EQY

[24] : 1.5 (Dead) +1.5 (Wall)
+1.5 (EQY) +1.5 (Terrace
Live)

Boltom Joint

255.06 kN
52.85 kNm
194.6 kNm
249.66 kN
57.82 kN

Beam Sizes Beam Stiffness ‘

1

Joint Column Stiffness Beam | Beam 2 Beta i

(Length x Width (Length x Width Beam 1 Beam 2 l

x Depth) x Depth) ‘

N/m mm mm N/m N/m ‘

Bottom 719.002 No Beam No Beam - - I ;
Top 719.002 No Beam No Beam - - I

Sway Condition (as per Stability Index)

Effoctive Lenpgth Factor along Major

AXIs

-
CHENNAI

600 040

bl 2.
N.S. SENTHIL KUMARAN,
M.Tech (Structures)., AM.LE., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 038.

Non Sway

Do

F, ~T

VA



; I}kt‘“’“”" Along Minor Axis Of Column

. Beam Sizeg Beam Stiffness
P Column
Stiffness | il Beam 2 Bet
(Length x Widih (Length x Width Beam 1 Beam 2 ;
x Depth) X Depth)
1
N/m mimn mm N/m N/m
- 4650 x 230 x
oAom 719.002 o No Beam 112.618 - 0.913
Top 900y | HO0XZ0S ] N pem 112.618 - sy
600 '
Sway Condition (as per Stability Index) = Non Sway
Effective Length Factor along Minor axis = 1.2

Minimum Eccentricity Check

Since Axial Force is compressive, Min. Eccentricity check to be performed
Most critical case is with Min, Eccentricity check in X-direction

Minimum Eccentricity Along D:

Minimum Eccentricity = Unsupported Length / 500 + D / 30

= 23.8/ mm
Minimum Eccentricity > 20 mm
Mminx = Pu x Minimum Eccentricity

= 6.07 kNm
Slenderness Check
Max Slenderness Ratio(L/B) = 217

< 60 (Hence Ok)

Column Is Unbraced Along D

Slenderness Check Along D: N.S. SENTHIL KUMARAN! Q‘QM/VM
M.Tech (Structures)., A.M.L.E., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.




y

ffective Length Faclor

Slenderness Ratio

Column Is Unbraced Along B
Slenderness Check Along B;
Effective Length Faclor

Slenderness Ratio

Calculation of Design Moment

1]

]

1.2
Effoctive Length / D

3.8
8, Column noy Slendor Along D

1.2
Effective Length / B

2.6, Column not Slender Along B

Direction Manalysis | Mmin (Abs) Mdesign Msindx (Abs) | Mdesign-final
A B c E F
Major Axis - Mux 52.85 6.07 52.85 0 52.85
Minor Axis - Muy 194.6 — 194.6 0 194.6

= Max (A,B)

Where

A = Momenls directly from analysis

B = Moments due Lo minimum eccentricily

C = Maximum of analysis moment and min. eccenlricily
E = Moment due Lo slenderness effect

F =

Final Critical Design Forces

Pu
Mux

Muy

Final design Moment = Max(C- Top Boltom , D- Top Boltom) + E

194.6

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., AM.LE., C.Eng(Ind)
Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256

RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,

Vyasarpadi, Chennai -

600 N39

kN
kNm

kNm
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!
\foment Capacity Check
i

Pl Calculated

Reinforcement Provided
Load Angle

MRes

MCap

Cd pa fily Ralio

Design Of Shear

Design for shear along D

Critical Analysis Load Combinalion

Critical Load Combination

Design shear force, Vuy

Pu

Delf

Design shear stress, Tvy

PL
Design shear strength, Tc

Shear Strength Enhancement Factor

Shear Strength Enhancement Factor

(max)

Shear Strength Enhancement Factor

CHENNAI

600 040

,nt Moment COUIl)ill(‘(lA(lli(!!])

= 1.5

i

(.89

16-T16

= Tan-'(Muy/Mux)
= 74.81

= 201.65

= 411.65

= MRes/ MCap

= 049<=1

1.5 DL + 1.5 EQY

[24] : 1.5 (Dead) +1.5 (Wall) +1.5 (EQY)

= +1.5 (Terrace Live)

57.8153
237.51
552

Vuy / (Bx Deff)

= 0.1746
= 0.447

= 0.484

1+3xPu/(BxDxFck)

= 1.0495

-

. 1.0495

N.S. SENTHIL KUMARAN,

M'.Tech (Structures)., AM.LE., C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street
Vyasarpadi, Chennai - 600 039,

deg,
kNm

kNm

kN

mm
N/sqmm

N/sqmm
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/ Link for Ghear Design aAlong 1) are not requjreq
n&

y,

/ll

ﬁf;" e shear ebronpth, T, ..

Qslpn shear check,

Design for slwardlnng B

( 781 ™
LIl Analysis { L, Combination
Critical |ayad Combination

Design shear force, Yy
Pu
Boff

Design shear stroos, Tyx

”
Design shear strength, Te

Shear Strength Enhancement Factor

Shear Strength Enhancement Factor
(max)

Shear Strength Enhancement Factor
Enhanced shear strength, Toe

Design shear check

Links for shear design along B
Pt
Beff

Shear resisted by conarete along B=
VB

0.50%

= " N/sqmm
V}' <T: X Eﬂhdn( ement rd('l()r

1.5 DL + 1.5 EQY
- [23] : 1.5 (Dead) +1.5 (Wall) +1.5 (EQY)

+1.5 (Terrace Live)
i 249.6606 kN
-~ 23%7.51
3 552 mm
= Vux / (D x Beff) kN
o 0.7538 N/sgmm
= 0417 %o
= 0484 N/sgmm
= 1+3xPu/(BxDx Fck)
= 1.0495
= - 15
= 1.0495
= 0.508 N/sgmm
= Tvx > Tc x Enhancement factor
= U.-!—k’sS 90
= 552 mm
= (Tc-e) x (Beff x D)

kN

= 16824

N.S. SENTHIL KUMARAN,

M Tech (Structures)., AM.LE., C.Eng(Ind)

Registered Structural Engineer
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pefl

ghear resisted by conerege alonp B =
VeB |

Shear Lo be resisted by shear
reinforcement alonp B = V5B
) .

Area of shear reinforcoment required

Asv-B

Master Link Rebar
Number of legs provided
Spacing of links reqd
Spacing of links prvd, Sv

Asv Provided

Design Of Links

04468

= -

552
mm
b (Te-e) x (Boff x D)
- 168.24 KN
= Vuy - VeB
= 81.42 kN
To= (VusB x 1000)/ (Beff x 0.87 x Fy)
= 408.52 sqmm
= 8 mm
. 6
. 738 mm
e 250 mm
= 1206.37 sqmim

Links in the zone where special confining links are nol required

Normal Links

Diameter of link

Criterion for spacing of normal li
Min. Longitudinal Bar dia X 16
Min. dimension of column

Max. 300 mm

Least lateral edge dimension/2

=( CHENNAI

600 040

= 8

mm

> Manx. longitudinal bar dia / 4

= 4
nks

= 256

= 600

= 300

= 300

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., A.M.L.E., C.Eng(Ind)

Registered Structural Engineer

CMDA - SE/GR-1/2020/02/256
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vided spacing
7‘(’

mm
Table For Links
Provided
Required '
N Ductile Zonc
. . -mal Zonc
Normal Desion Shear Design Ductile Design Norm
€ D =~ —
8
Link Dia. S - — —
Spacing 250 --- --

N.S. SENTHIL KUMARAN,
M.Tech (Structures)., AM.LE,, C.Eng(Ind)
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
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No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.
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SLAB DESIGN CALCULATIONS

Project Name t ARCOT ROAD

Chent Name © MrHEMANTEH RA]

Engincer Name : NSS

Design File ¢ EA\SANDHYA\ ARCOT ROA D\SLAB
NOTES:

I. Slab is designed as per 1 M width of pancl.
2. Densily of concrete assumed as 40 kN/Cum,
3. Maximum spacing of Main steel is smaller of (3 x Deff and 300 mm)

4. Maximum spacing of Distribution steel is smaller of (5 x Deff and 450 m m)
Definitions Of Terms: :

L. a = Coecfficient of Thermal Expansion

2. acr = Distance from the point considered Lo the surface of the
nearest longitudinal bar

3. &m = Avcrage sleel strain al level considered

1 €l _ Strainat level considered, Calculated ignoring the stiffening of
the concrele in tension zone

5. paci = Percentage steel provided

6. pcril = Percentage sleel crilical as per code

7. BM = Bending moment in kNm

8. D = Overall depth of slab in mm

9. Deff = Effeclive depth of slab in mm

10. Ec = Modulus of elasticily of concrete

11. Es = Modulus of elasticity of sLeel

12. Fck = Characleristic compressive strength of concrete cube in
N/sqmm

13. Fsl = Slress in sleel

14. Fy = Yield Stress Of Steel in N/sgmm

15. Mu = Faclored Bending moment in kNm

16. Sp = Spacing Belween bars al ouler most layer

17. Tc = Permissible Shear stress in concrete in N/sgqmm

18. Templ = Peak Hydralion lemperalure

19. Temp2 = Scasonal Temperature Varialions

20. Tv = Shear stress due Lo Vu in N/sqmm

21. VvV = Shear force in kN

22. Vu = Factored shear force in kN

23, Wer = Surface Crack Width

Code References :

1S 456 N.S. SENTHIL KUMARAN, . ol
M.Tech (Structures)., A.M.L.E., C.Eng(Ind) S 9&/
Registered Structural Engineer
CMDA - SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP

No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.
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Shorl Span Positive Moment At Midspan -
NMoment Coeflicient

BM
Mu = 1.5 X BM

Arca OfF Remforcement

Required (Mu)

Reinforcement Provided

0.000
0.8068 IKN'm
1.300 KNm

150,000 sgmm/m

T @ 150 C/C
286,000 sqmm/m

Short Span Negative Moment At Continuous Support -

Moment Coeflicient

BN
Mu = 1.5 X BM

Arca Of Reinforcement

Required (Mu)

Reinforcement Provided

Long Span Positive Moment At Midspan -
Moment Coelficient

BM
Mu =1.5 X BM

Arca Of Reinforcement

Required (Mu)

Reinforcement Provided

]

0.088
(.868 KNm
1.303 KNm

150.000  sqmm/m

T10 @ 150 C/C
286.000  sqmm/m

0.034
0.709 IkNm
1.185 kNm

150.000  sqmm/m

T1I0@175C/C
286.000  sqmm/m

Long Span Negative Moment At Continuous Supporl -

Moment Coefficient

BM
Mu =1.5 X BM

Arca Of Reinforcement

Required (Mu)

Reinforcement Provided

Distribution Reinforcement @ 0.12% -

Arca Of Reinforcement

Required

Reinforcement Provided

Shear Check :
Along Shorl Span

Shear Coefficient(Lx), SF1
V =SF1 x TL x Lx

Vu=15XV
Shear Stress, Tv

Nominal Shear Stress, Tc

Modification Factor 'K'

Kx Tc

]

0.045
0.709 kNm
1.185 kNm

150.000 sqmm/m

T10 @175 C/C
286.000  sqgmm/m

180.000  sqmm/m

T1I0 @175 C/C
286.000  sqmm/m

0.576

8.057 kN
12.085 kN

0.127 N/sqmm
0.294 N/sgmm
1.300

N.S. SENTHL KUMARAN,
M.Tech (Structures)., A.M.LE., C.Eng(Ind)
Registered Structural Engineer
CMDA-SE/GR-1/2020/02/256
RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 039.



> ().l?.-' 5 S ) Sl
Along Long, S 7 Slab 1s Safe In Shea

Shear Coeffic ient(Ly), SF2 =

, : = 0.400

V' =SF2xTLx Lx = 5595 kN
Vu=15XV = 8.393 kN

Shea r. Stress, Tv = 0.099 N/sqmm
Nominal Shear Stress, T = 0.294 N/sqmm
Maoadification Factor 'K’ = 1.300

KX T¢ = 0.382

> 0.099 Slab 1s Safe In Shear
Deflection Check:

Basic Span To Depth Ratio = 1840

Span Correction Faclor = 1.000

Tensile Steel Factor = 2.569

Compression Steel Faclor = 1.000

Flange Correction Factlor = 1.000

Max Span To Depth Ratio = 18.40 x 1.00 x 2.57 x 1.00 x 1.00
= 47.288

Lx/d = 15.789

< 66.801 Slab Is Safe In Defleclion

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., A.M.LE., C.Eng(Ind)
P Registered Structural Engineer
%’ggNNA' CMDA - SE/GR-1/2020/02/256
040 RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street,
Vyasarpadi, Chennai - 600 038.
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Adr

AGtCale
AsLcomp
AotCrack
Aollry

Abv

A6y Regd
Asv Tota) Pry

Aev Torsion

Asy Torsion Pry
b
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Ceff

Cmin

d
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WEAM DUEBIGN CALCULAT IO

ARCC HOAD

MEHITMANT HiA]

N4S

ENOANDHYANARCCT i VRSP NUCNHT 2068 Meseor bcatn (17,8827, 4¢ b7
FENSANDIY AN AlCCH 1 IALVEMNG, Arc i _stad piersy iridb

OF< 11202 (248,73

2N

Definltions
Angle formed with bogizomtal by Giagsmal reinforcement

Sealn ot livel comsiderod, € ale ubatod sppiring, the shifferiing, of the
CONCrele i lension 2o

Averagy stool strain at level e onsiderod

Distance from the point consideged 1) the surfae of the neraziad
longitudinal bar

Arca of diagonal reinforcement in «ou pler bearn

Area of Tension reinforn ement roguired in sgmim

Aol al compreasion side

Arca of Seonion seinforcemen Sor Crack Widih rragusirvd b0 s
Arca of reinfuscement provided st given section in synTm

Area of shear reinforcemnt reguired per mssr kengin in sqrmrs

Min arca shwar reinfoscement as per davse 31,32

Total area of shwar seinforcemert providad, i buding that for Lorsiaos

Area Of SKirrups over the cormer bars Lo sesist shear and Lorsion 25
per dlause 31,33

Area of shear seinfoscssnerd resisting Lorsion (outes begs ondy)
Width of the Eeam in mm

Width of Web in mm

Effectsve Comer of Bxarm in mm

Clear copver

Efleatsve dopiy of Bezsn 3o vam

Clear Careng Yo wreopnl s sazaivsl 24 4 I PLABGROTE Sl

&Sz



= Depth of Beam in mm

D
Df 5 Distane (¢/¢) between top-moest and boltem-most bver
Ec = Thickness of Flange t mm
Es - Modulus of l‘L)S(h‘ll)‘ of congrete
FcPerm = MO\hflu.S SRELShicly o stiee)
Est : Permissible Stress in Concrete required in N/sgmm
28 Eetbe = Stress in stevl
h SstPerm = Permissible Stress in Qeel ired in N/
29 Lais _ , < Kee n\pfmf\ in N/sqgmm
10 o - t\_l'm\b(‘r of legs of the shear reinforvement
= I : El!t\ﬁ\x* Length of E:?q\mT n mm_ ‘
B s = Hoggmg Moment of Resistance in K\Nm
= = Sagging Moment of Resistance tn kKNm
33 My, = Converted Bending Moment due to Torsten at a section in kNm
3'_1 Mu = Factored Bending Moment in Limit State at a section in kKNm
35 Mud = Total Design Moment = Mu + M- in KNm
36 MuLim = Limiting Moment of Reststence of Singly Remnforved Sevtien
37 NA angle () = It is a neutral axis angle corresponding te lead angle to find out
NMCap
38 Pccle = Calculated penventage compression steel
39 Ptcle = Calculated perventage tension steel
40 Pumin = Minimum percentage steel as per code
41 PtPrv = provided percentage steel
12 R = Moment Ratio Mud /Bd-
3 Reinf = Rebar arrangement provided
H sp = Spacing Between bars at outer most laver
45 Spcl to Speo = Max Stirrup Criteria in mm
16 Stirrup Dia Diameter of shear stirrups in mm
47 SvCalc = Stirrup spacing calculated as per Asv in mm
48 SvPrv = Stirrup spacing provided in m
19 Te + Perm Lstsi.hlo S‘hmr slm:s\ In comrete at a given saction i N/sgmm
Calculated as per Tensile reinforcement
50 Tce = Earthquake inducted shear stress in N/sgmm
o . r. Permissible value of shear stress for checking of coupling action in
2 eER 3 N/sqmm ) i
52 Tu = Factored Torsional Moment in Limit State at a section in KNm
33 Tv = Shear stress due to Vud in N/sqmm
34 VO+L = Shear force 1.2x(Dead Load + Live Lead) in kKN
55 Ve = Shear capacity of concrete section due to Te in kN
56 Vu = Factored Shear Force in Limit State at a section in kN
57 Vu-Al = VO-LLeft - 1.4 x (MsLeft + NMhRight)/L in kN
58 Vu-A2 = VO-LLeft + 1.4 x (MhLeft + MsRight) /L in kKN
59 Vu-B1 = VE+LRight + 1.4 x (MsLeft + MhRight) /L in kN
60 Vu-B2 = VE-LRight - 1.4 x (MhLeft + NMsRight) /L in kN
61 Vud Design Shear Force (Max of Vus and Vu-sway) i KN

M e N.S: SENTHHEQUEARIRA N WN ~
M.Tech (Structures)., AM.LE.. C.En SN2 =
Registered Structural Engineig:d) g QL/
i CMDA - SE/GR—I/2020/02/256
606 04 RAAGAVAN STTRUCTURAL DESIGNS LLP
No. 51A, Thiru Vi Ka Street
Vyasarpadi. Chennai - 600 03'9.
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I\ craclkowidth calenlation YIS &

I cracking P lone 39,082

I 13920 - 1993

Se.No, Hem Claune /' Table
I 'timas N A

2. Ptovin 02

3 Astimin CO2NG 0200

I, Svih 0000
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Beam No B

Analvsis Reference (NMember)  2ND ;0 B26

Beam Longth 3000 mm
Breadth (14 L 200 mm

Depth (1) - o
T N.S. SENTHIL KUMARAN, 3.
Cal M.Toch (Slmclmos)../\.M.I.E..C.Enu(lnd) 9 .V
Rogistered Structural Enginoor

600 040 CMDA - SE/GR-1/2020/02/256

TTRUCTURAL DESIGNS LLP
RAA(ri\lILV.I\EI)\I_S\' Thiru Vi Ka Stroot,
Nbmmean 41 ~honnal - 600 039.
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£

Vs

gifective Depth (d)

Desipn Code to45 mm
Beam Type + 1S 456
Grade Of Concrote (Fck) : Regular Beam
Grade Of Steo) 2 M4 N/sqmm
Clear C(‘\'('l’ (Cnlill) . F(lD()() N/Sqmm
Es 125 mm
:2x1015 N/sqmm
Flexure Design
Beam Bottom Beam Top
Left Mid Right Left Mid Right
5 1.2DL+ |15DL+ | 1.5DL- [1.5DL-1.5/1.2DL+ | 1.2DL +
Critical L/C - Analysis 1.2LL+ | 1.5EQY | 1.5EQX [ EQY | 1.2LL- | 1.2LL+
1.2 EQY 1.2 EQY | 1.2 EQX
Crilical L/C - RCDC 16 24 38 1 27 13
Mu (kNm) 26.244 29.988 3.68 0.518 8.336 59.125
Tu (kNm) 0.657 0.25 8.4 17.546 10.403 7.76
Mru (KNm) 1.39 0.53 17.84 37.25 22.08 16.47
Mud (kNm) 27.64 30.52 21.52 37.76 3042 75.6
MuLim (kNm) 364 364 364 364 364 364
R 0.405 0447 0.315 0.553 0.445 1.107
Ptmin (%) 0.3 0.3 0.3 0.3 0.3 0.3
Piclc (%) 0.3 0.3 0.3 0.3 0.3 0.3
Pcclc (%) 0 0 0.048 0.126 0.047 0
PLPrv (%) 0.321 0.321 0.321 0.321 0.321 0.321
AstCalc (sqgmm) 376.05 | 376.05 | 376.05 376.05 376.05 376.05
AsLPrv (sqgmm) 30212 | 40212 | 40212 | 40212 | 402.12 102.12
sq
Reinforcement 2-T16 2-T16 2-T16 2-T16 2-T16 2-T16
Shear Design
Left Mid Right
Critical L/C - Analysis 1.5DL-15|15DL-15[1.5DL+1.5
EQX EQX LL
Critical L/C - RCDC 38 38 2 N.S. SENTHIL KUMARAN,
PLPrv (%) 0.321 0.321 0321 = egi;i;hr ésc‘;"s"tt”rres’t" e i)
" - = uctura ngineer
1\Y% N
o) 19856 .13 Fo% 69317 | CMDA - SE/GR-1/2020/02/256
u (kNm) 8.522 6222 12518 | RAAGAVAN STTRUCTURAL DESIGNS LLP
Vi (kN) 59.28 59.28 87.08 No. 51A, Thiru Vi Ka Street,
Vut (kN) 79.14 Vyasarpadi, Chennai - 600 039.
Tv (N/symm) 0.63

CHENNA
600 040

§ Yome”



Te (N/sgqmm) ] 03
Ve (KN) \‘_‘;é ..... - ”'? (.12
Vus=Vul-V¢ (kN) \‘27:-\ ; 2 )')__ 92.5
Leps 7 § 14.37 103,93
Stirrup Rebar ; : 2
o T ) : 8 8
Asv Torsion (sqmm) 310.699 285257 579771
Asv Torsion Prv (sqmm) 574.51 57_; 5] 3_74 5/1
v Re ) : : 574.
Asv Reqd (sqmm) 254.812 254.812 528.162
SvCalc (mm) 175 175 ‘1%"
SvPrv (mm) 175 1 7? 1 73
— 5 5
Asv Tolal Prv (sqmm) 574.51 57451 574,51
Maximum Spacing Criteria
Basic
Spc1 =0.75d = 409 mm
Spe2 =300 mm
For Torsion
(X1 =190, Y1 = 360)
Spc3 = X1 =190 mm
Spcd=(X1+Y1)/4 =175 mm
SER Design
Beam Widlh =230 mm
Beam Depth = 600 mm
Torsion =1252>0 kNm

SFR Provided
ASFR Provided

Spacing Crileria

Provided Spacing
1.<=beam Widlh
2. Nol Grealer Than

Beam Depth >750 Or Torsion > 0,
Hence SFR Provided

=138 sqmm
= 2-T8EF

= 201.08 sqmm
=172.67 mm
=230 mm
=300 mm

Sl

N.S. SENTHIL KUMARAN,

M.Tech (Structures)., AM.LE., C:Eng(lnd)
Registered Structural Engineer
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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.

Verified ¢ RealEstate”
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