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CHENNAI METROPOLITAN DEVELOPMENT AUTHORITY
Thalamuthu Natarajan Building, No.'1, Gandhi Inrvin Road, Egmore,

Chennai - 600 008

Phone : 28414855 Fax: 91-A44-28548416

E-mail: mscmda@tn.gov.in

Web site: www.cmdachennai.gov.in.

PROFESSIONAL REGISTRATION CERTI FICATE

This is to certlfu that the Thiru / Tmt. / M/s. M.SHANKAR has enrolled as Registered Structural Engineer Grade-l(SE)
with Chennai Metropolitan Development Authority (CMDA) who has the qualification of M.E Structures and experience in the
relevant field for 7 years.

He/She has been given the Registration No. $Et1120241410037 on 12.Apr-2024 He/She shall be reguired to comply with
the duties and responsibilities prescribed by the Govemment of Tamil Nadu in Part V,'Registration of Professionals', Tamil Nadu

Combined Developmentand Building Rules, 2019 approved vide G.O.(ms) No.1B MAWS (MA1) Dept. Dated. 04.02.2019.

This Registration is valid upto 11-Apr-2029. Sionature validr

ffi,!;-'rr.M'r$;g,,,

A Meganathan

Superintendent

^1+r-'-
Er,M, SHANKAR, M,Tech(Struct),[flE, MISSE, FfltACCg

CMDA Regd. Structural Engineer GR-I (SE.I)
Reg No. SEIIJ2SZ.I/4/SS37

SB CGi1J$ULTA}.ITS
N0.11, Theradi Street Pallikaran*!, Che**ai.600 100.

Cell: 9282102586, 935?050643
Email : structshanka*7@yahoo.com
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR NO.1 5112,5TH
MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING SOCIETY
NANGANALLUR , CHENNAI.GOOO6I COMPRISED T.S NO.3 BLOCK NO.19 OF
NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT OF GREATER
CHENNAI CORPORATION

Desion Data Report :

Footing Data:

Soil Parameters:
SBC of soil :260.00 kN/m'z

SBC hicretrent Factor for Seismic Load : 1.500

SBC Increrrent Factor for Wind Load : 1.500

Angle of friction,(phi)

Cohesion

Permissible factor of safty

Depth From Ground
Material Properties :

fck

fy

Footing Parameters :

Minimum steel Percentage

Minimurn spacing between bars

Maximum spacing between bars

Diameters of selected bars

Bottom Cover

End Cover

Minimurn Footirig Depth

Top Offset

Bottom PCCOffset

Bottom PCCDepth

Pedestal Offset

Pedestal Depth

Size RoundingFactor

Depth RoundingFactor

Number of Steps

Minimum Step Depth

:30.00 degrees
:60.00
: 1.400
:2000 mm

:30.00 N/mm2

: 500.00 N/mm2

:0.12
: 100 mm
:200 mrl
: l0 mm " 12 rrm .

:50 mm
:50 mm
: 150 mm
:50 mm
: 150 mm
: 150 mm
: 150 mm
: 150 mrn
:25 mm
:25 mm
:1
: 150 mm

i. :rt, ,'.i1. f.i:il.':ti,::;,.'j -i:l i'

'''il:i.::,i:-.:;:,:Iii;
iic.11,'; . , i.: ,:,.;; f';ii;ikil:l;i,,:i, i:l.:iiillii.$ri$ ,1C0,

: i, i : : j'r ,;::;Ifi / Fl;i;ril jiLlrr,:i
i;,.. :.. : : .. -j,.;.. l: i;: I kg f i?fi y;ll 0 r, i -,) ;:l

(.

F -r' ,. I
f.i., ; : ;,,; ":i:l, il,ili:r,::),'.::::.:i,:..i1:. i:1i;,.j1,, F.,.iliilf I

i; i : l. ;.,1. ::. :i,:,,:i'l'"ii:l ili:: i;i:tl,.,r ;. C :,i,, {l; Il-i j
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR NO.15/12,5 TH
MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILD!NG SOCIETY
NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK NO.19 OF
NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT OF GREATER
CHENNAI CORPORATION

Column Data:

Material Properties:
fck

fy

$, - Stinups

Column Parameters :

Effective Lerigth Factor (X - Axis) : 1.00

Effective Length Factor (Y - Axis) : 1.00

Minimum Eccentricity @ X-Axis :20 mm

Minimum Eccetrtricity @ Y-Axis :20 mm

Clear Cover :40 mm
Design Considerations I

Design is done as per IS 456.

Detailing is dorie as per IS 13920.

Confi nement reinforcement is provided.

Live Load reduction is considered.

Minimum steelpercentage is based on provided section.

Reinforcement Details :

Steel Ratio(AstX/AstY)

ReinForcernent Placing (on tr.l,o sides or on four
sides)

Minimum steel Percentage

Maxirnum steel Percentage

Minimum spacing between main bars

Maximum spacing between main bars

Minimurn spacirig between Stirrups

Diameters of selected bars

: 1.00

-1*L

:0.80
:4.00
:25 mm
:300 mm
: 150 mm
: 12 nrm. 16 mm ,20 mm ,25 mm,32
mm.

:25.00 N/mm?

: 500.00 N/mm'

: 500.00 N/mmz

Slab Data: Use Bent-up bars for steel detailing.

Material Properties I

RCC Grade : M20

.. I;B CONSULTAT{TS
N0.11, Theradi Street, pallikaranai, Ghennai{00 100.

_cell: e282r0zs86 r sgseos06i:i-- 
'--'

Email: structshankaB7@yahil;;



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR NO.15/12,5 TH
MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING SOCIETY
NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK NO.19 OF
NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT OF GREATER
CHENNAI CORPORATION

Main Steel Grade

Distributiori Steel Grade

Slab Parameters :

Effective Cover

Minirnum spacing between Main bars

Maximum spacing between Main bars

Minimurn spacing betrveen Dist.bars

Maximum spacing betrveen Dist.bars

Maximum Main/Dist. bar Diameter

Minirnum Main bar Diameter

Minimum Dist.bar Diameter

Maxitnum Dimension to be used for Trapizoidal Slab : Average of two parellel sides

Maximum Dimension to be used for General Slab : Maximum of two parellel sides

: Fe550
: Fe550

:25 mrn
:75 mm
:200 mm
:75 mm
:300 mm
:32 mm
:8mm
: 8 ntnt
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Beam Data:

Shear Design Data :

Minimun Stirrup Dia :8 rnnr

Stirrup Legs - 2

Minirnutr Stirrups Spacing : 100 mm

Stirrups Steel Grade Name : Fe500

Effect of Concrete in shear considered

Beam Covers r

Tension Cover :33 mrn

Compression Cover : 33 mm

Side Cover :25 mm

Beam sections are designed as Doubly Reinforced Section

Main Bars Detailing Straight + Curtailed

Detailing provision As per IS 13920 is followed
End Moments are calcultaed at c/c distance of the beam span for
design

Torsion Moments are considered in beam design

Anchor bar Dia

Main Steel Grade

No. of division of the beam

:8 mm
: Fe500:ro lp--.-- _

Er. M. SHANKA R, tilIecilStruc0,MlE, MISSE, FIJIACCE

CMDA Regd. Structural Enginee r GR'I (SE'I)

Reg No. SE I/2024141SC37

SB CONSULTA!{TS
N0.11, Theradi Street Pallikaranai, Chennai$00 100'

Cell: 9282102586, 99S2050643

Email: stncBlur*ar97@Yahoo.com
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( STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR NO.15/12,5 TH

(. MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING SOCIETY
, NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK NO.19 OF( ruANGANALLUR vILLAGE ALANDUR TALUK WITH IN THE LIMIT OF GREATER
, QHENNAI CORPORATIONt 
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Er. M, S HA N KA R, ttil.teln1strruc$,MlE, MISSE, F!iACC g
CMDA Regd. Structura! Enginae r GR.I (SE.r)

Reg Na SE/I/2AZfl4!0$7
SBCOi.ISUL'TANTS

ilo.ll, Iherafi SEe{ Paltiharanai, Chennal{00 100.
Cell: 9282102986 , 9952050643
&d: stetsIrnkargT@yahoo.com
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR NO.15/12,5 TH
MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILD!NG SOCIETY
NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK NO.19 OF
NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT OF GREATER

, CHENNAI CORPORATION

i

Annexure - XfV

[See rule 51 (3)]

Form 1

Structural Design Basis Report

(1) This report to accompany the application for Building Developments

"__"_"**J

,iCCI
CMDA Regd. Structunl Engineer GR.r(SE.I)

Reg No. SEf/2AZ4Htht3t
SB CONSULTANTS

No. I 1, Theradi Street, pallikaranai, 
Ctre nnai.600 1i.0.

Call: 9282102586 , 99S20S0643
Emall: skuctshankargT@uahoo-eo*.

Partl General Data
S.No. Description Infotmation Notes

1. Site Address

2 Name of Owner
J Name of Registered Developer along with the

Registration Number
4 Name of Registered Architect/Engineer along

with the Registration Number
5 Name of Registered Structural engineer along

with the Registration Number
sE/-
t2024t4too3
7

6 Use of the building RESIDENTIAI
7 Number of stories above ground level

(including storeys to be added later, if any)
STILT+5FLO
OS

8 Number of basements below ground level NIL
9 Type of structure

Load bearing walls
R.C.C. frame
R.C.C. frame and Shear Walls
Steel frame

iRC FRAME

10 Soil data
Tlpe of soil
Design safe bearing capacity !

:rNDrvrDuAL
:ISOLATED
:FOOTING
Ii,I,ITH SBG

i260KN/SQ.M

'-*'*---**"*-"r-':
/

lir, i1.4. :l |.i1i ii 14,:i i1, n

IS:1893 C1.6.3.5.2
IS: 1904
IS: 1892
IS:2131
IS: 2720

,rtr,MF}E, FIlfr

t

I
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR NO.15/12,5 TH
MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING SOCIETY
NANGANALLUR, CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK NO.19 OF
NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT OF GREATER
CHENNAI CORPORATION

11 i Dead loads (unit weight adopted)
i . Earth: {8KN/GUM
i . Water: {OKN/CUM

Brick masonry: { 9.2KN/CUM
Plain cement concrete 24KN/GUM j

Reinforced cement concrete:2S KN/GUM :

o Floor finish SOKG/SOM
o Other fill materia-ls

Y Enclose detailed drawings drawn to scale for each floor
a In case terrace garden is provided, indicate additionai fill load and iive ioad
along with the detailed drawings drawn to scale

Part 2 Load bearing masonry buildings
sr:N; Description Information

N/A IS:4326 C1.7
Read with IS:1893Building category

(.i

13
Cyclone/Wind

' Speed
r Design pressure intensity

N/A
IS: 875 Part 3

t4 Seismic zone lil IS: 1893 (2OO2)

15 Importance factor 1 IS:1893(2002)
Table 6

16 Seismic zone factor (Z) o.16 IS:1893 Table 2

t7 Response reduction factor IS: lB93 Table 7

18 Fundamental natural period - approx. o.29SEC IS:1893 CL.7.6

19 Design horizontal acceleration spectrum value
(An)

IS: 1893 CT.6.4.2

20 v Expansion/ Separation Joints N/A
21 Building is regular/ irregular REGULAR rs 1893

Ordinarv

IVV

(

I

I

I

t,

(.

I

I

CM0.n ii:'g4. Structural i :-i;:' j':-l ri

i:'.; : il*' i L:':'l'i2ii"J''j':ittf i7

SB CONSULTANTS

N0.11, Thendi Sheet, Pallikaranal, Chennai600 100'
' 

Cell: 9282102586 
' 

9952050643

Email: strucbhankar9T@Yahoo'eom

IS:875 Part 1

t2 Imposed (live) loads TKN/SQM
IS: 875 Part 2

Floor loads
Roof loads

Notes

1

Zone
Bldg.

BCDE

Er, l,{. S H,ANKAR, lit.tech{Sl

e Mn I ii -nc.!- Siructufal {sE I)
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR NO.15112,5TH
MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING SOCIETY
NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK NO.19 OF
NANGANALLUR VILLAGE ALANDUR TALUK WITH tN THE LIMIT OF GREATER
CHENNAI CORPORATION

(

(.

Er. M, SHANKAR, l$.Tech(struct),mlE, lJllSSE, FI',IACCE
- 

CnOn nngU. Structural Engineer-GR'I (SEg)

neg No. SElil2024'410037

ss co$,lsul-'IAhirs
N0,11, Theradi Street, Pallikaranai, Channai'600 100'

Cell: 9282102586, 9952050643

Email: strucbhankargT@Yahoo'com

(

(

(

Number of floors including
Ground Floor (all floors including
stepped floors in hill slopes)

Type and mix of Mortar IS: 4326 C1.8.1.2
Re: size and position of openings
(See note No.[i])

o Minimum distance (b5)
r Ratio (b1+b2+6.171, ot

(bo+bt) I lz
. Minimum pier width

betu,een consequent opening
(bo)

r Vertical distance (fu)
r Ratio of wa1l height to

thickness 4
Ratio of wall length between
cross wa1l to thickness

IS: 4326 Table 4, Fig.7

Horizontal seismic band
r at plinth level N/A
r at window si1llevel N/A
. at lintel level N/A
. at ceiling level N/A

NA

I

I

I

I

I

I

I

I

(see note No.2)
15:4326 C1 8.4.6
IS: 4326 C1 8.3
IS: 4326 Cl8.4.2
IS: 4326 C1 8.4.3
IS: 4326 C1 8.4.3

r at eave level of sloping
roof N/A

r at top of gable walls N/A
. at top of ridge n alls N/A

rtiltrtrt
IS: 4326 C1 8.4.3
IS: 4326 Cl8.4.4

8 Vertical reinforcing bar N/A
at corners and T junction of r,r.alls
at jambs of doors and window
openings N/A

I

I

tl
lt

IS: 4326 C1 8.4.8.
IS: 4326 Cl8.4.9
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( STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR NO.15/12,5 TH( MAIN RoAD, NANGANALLUR co-opERATtvE BUILD|NG soctETy

, NANGANALLUR, CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK NO.19 OF( 
NANGANALLUR VILLAGE ALANDUR TALUK wITH IN THE LIMIT oF GREATER

( oHENNAT CORPORATTON

9 Integration of prefab
roofing/ flooring elements
through reinforced concrete
screed. N/A

ttt 13:4326 CL 9.1.4

10 Horizontal bracings in pitched
truss in horizontal plane at the
level of ties in the slopes of
pitched roofs N/A

I I I

Notes: (i) Information in Item 6 should be given on separate ,{4 sheets for all
walls with large number of openings

(ii) IP indicated "Information Provided"

IP indicates "Information to be

provided" NA indicates "Not

Applicable"

Tick mark one box

FfitACCE

CMD,A Regd. StructuralEngineerGR'I (SE I)
Reg No. SEIIr2024,4/0037

SB CONSULTA}ITS ,
No.1l, Theradi Stre4 Pallikaranai, Chentai400 100.

Cell: 9282.102586, 9952050643
Email: structshankar9T@yahoo.com
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Part 3 Reinforced concrete framed buildings
Sl. No. Description Information Notes
1 Type of building

. Regular frames
r Regular frames with Shear Wa-lls
. Irregular frames
. Irregular frames rn ith Shear Walls
. Soft storey

REGULAR
FRAMES IS: 1893 Cl 7.1

2 Number of basements NIL
3 Number of floors including ground floor S+5 TH

FLOOR
4 Horizontal floor system

o Beams and slabs
e Waffles
r Ribbed floor
r Flat slab rn ith drops
r Flat plate without drops

BEAM AND
SLAB

ii:;'.;:i. i::i,1ij M.Teeh{Struct),frllE, MIS S E,



I

{

(

i

(

:,

I

i

I

1

i

i

1

(

STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR NO.1 5112,5TH
MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING SOCIETY
NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK NO.19 OF
NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT OF GREATER
CHENNA! CORPORATION

'tt,stttHl*l:*.W:ts;ffil'vrrrY^ .v 5!' :o' 
sgluzozaAloosz

i-s coHSULTANTS

ru u, **iioi11,;1;115rui!!iiHHil"'-

er.ii ttt .shankargT@Yahoo'com

5 Soil data

' TVPe of soil
r Recommended type of foundation

-Independent footings
-Raft
-Piles

r Recommended bearing capacity of soil

MEDIUM
SOIL WITH
ISOLATED
FOOTING

IS: 1498

r Recommended type, length, diameter
and load capacity of piles

r Depth of water table
r Chemical analysis of ground water
r Chemical ana-lvsis of soil

6 Foundations
Depth below ground level
Type

Independent
Interconnected
Raft
Piles

INDIV!DUAL
ISOLATED
FOOTING

7 System of interconnecting foundations
Plinth beams
Foundation beams

PLINTH
BEAM

IS: 1893 Cl 7.I2.1

B Grades if concrete used in different parts of
building

M25 FOR
GOLUMNS&
M3O FOR
REST

9 Method of analysis used FEM
10 Computer software used STAAD PRO.

vSsst 6
11 Torsion included TNGLUDED / \: t6t3 c1 7.e

'nihd
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR NO.15/1 2,5TH
MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING SOCIETY
NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK NO.19 OF
NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT OF GREATER
CHENNAI CORPORATION

t2 Base shear
a. Based on approximate fundamental

period
b. Based on dvnamic analysis
c. Ratio of a/b

BASED ON
APPROXIMATE
FUNDAMENTAL
PERIOD

IS: 1893 Cl. 7.5.3

13 Distribution of seismic forces along the
height of the hruilding.

REFER SESIMIG
JUSTIFICATION

IS:1893 C1.7.7

(Provide sketch)
l4 The Column of soft ground storey specially

designed.
YES IS: 1893 Cl.7.10

15 Clear minimum cover provided in
r Footing SOMM

r Golumn 4OMM
r Beams 25MM
r Slabs 2OMM
r Walls

IS: 456 Cl.26.4

16 Ductile detailing of RC frame
. Type of reinforcement used Fe SOOD

. Minimum dimension of beams 23OMM
r Minimum dimension of columns

23OMM
r Minimum percentage of reinforcement

of beams at any cross section O.2O"h
r Maximum percentage of

reinforcement at any section of beam
4V"

. Spacing of transverse reinforcement
in 2-d length of beams near the ends
{OOMM

o Ratio of capacity of beams in shear to
capacity of beams in flexure (1

r Maximum percentage of
reinforcement in column
4%

IS: 456 C1. 5.6
IS: i3920 C1.6.1
IS: 13920 C1.7.1.2
IS: 456 C1.26.5.1(a)
IS: 13920 CL6.2.1
IS: 456
c1.26.s.1.1(b)
IS: 13920 CL6.2.2
IS: 13920 C1.6.3.5
IS: 456 Cl.26.5.3.1
IS: 13920 Cl. 7.4
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR NO.15/12,5 TH
MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING SOCIETY
NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK NO.19 OF
NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT OF GREATER
CHENNAI CORPORATION

Foundation

i. In case raft foundation has been adopted, indicate K value used for
analysis ofthe raft.

ii. Incase pile foundations have been used, give full particulars of the piles,
type, dia, length, capacity

iii. In case of high water table, indicate system of countering water
pressure, and indicate the existing water table, and that assumed to
design foundations.

Idealization for Earthquake analysis

i. In case of composite system of shear walls and rigid frames, give
distribution of base shear in the two systems on the basis of analysis, and that
used for design of each system

ii. Indicate the idealization of frames and shear wa1ls adopted in the
analysis with the help of sketches.

iii. Submit framing plans of each floor

iv. In case of basements, indicate the system used to contain earth pressures.

. Confining stirrups near ends of
columns and in beam-columnjoints

Diameter
8mm
Spacing

lOOMM
. Ratio of shear capacity of columns to

maximum seismic shear in the
storey. ({

t7 Does the features require clearance by SDRP
Example: High rise building

Prefab building
Building inhazard prone al-eas

N/A

Buildings in structural steel

o Simple
o Semi-rigid
o Rigid

IS:800 Cl3.+.4
IS:800^C1.3.4.5
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR NO.15/12,5 TH
MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING SOCIETY
NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK NO.19 OF
NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT OF GREATER
CHENNAI CORPORATION

l.
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Il, s r.,":.
i;iih! i.':i

1,, ii +r i 1:":r'':,. ij.T.rtiiiitiit+1j,ti;: : ' ': t;r'n'"

c::i:-,rr ]..'"' i. :i':l':li:i*l"l - : ,, . , :

2 Design based on o Elastic analysis
Plastic analysiso

IS: 800 Section-9
SP;6 (6)

o Floor construction o Composite
o Non composite
o Boarded

4 Roof construction o Composite
o Non composite
o Metal
o Any other

5 Horizontal force
resisting system
adopted

Fra-mes

Braced frames
Frames & shear u,alls

Note: Seismic force As
per IS:1893 Would
depend on system

6 Slenderness ratios
maintained

Members defined in Table
3.1, IS:800

IS 800; CL3.7

7 Member deflection Beams, Rafters IS:800 Cl.3.13

limited to Crane Girders, Purlins
Top of columns

8 Structural members o Encased in concrete
Not encased

IS: 800 Section-10

9 Proposed materia-I o General weld-able
o High strength
o Cold formed
o Tubular

IS: 2062
IS: 8500
IS: 801,811
IS: 806

10. Minimum metal
thickness Specified for
corrosion protection

o Hot rolled sections
Cold formed sections
Tubes

o
o

IS: 800, C1.3.8

Ci.3.8.1 to C1.3.8.4
cl.3.8.5

11 Structural
connections

o Rivets
o CT Bolts
o SHFGBolts
o Black Bolts
o Welding field

Shop (Specify welding type
proposed) Composite

IS: 800, Section-8
IS: 1929, 2155, ll49
IS 6639, 1367
IS 3757, 4000
IS: 1363, 1367
IS: 816, 814,1395,
7280, 3613, 6419,
6560,813,9595

J
:rl:i.lii:.'
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A STILT
+5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR NO.15/12,5TH
MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING SOCIETY
NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK NO.19 OF
NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT OF GREATER
CHENNAI CORPORATION

STRUCTURAL DNGINEER

iir,i i. ; I, i' i I ;{'' ;i' i K": ];',1,' t' :1',:lf ; ; ;:I'u',i i, l; i i l't i'. ;i'; i-..l 
"''' ;..;::.'.,",'., 1r,,., ;:: i ii'i -i (li :-ii.\irr-.i r-\.-. :.'.:' !;ti.f]i.i ....

| ,1 .: :'.

t2
Minimum Fire rating
proposed, with
method

o Rating.............. hour
s

o Method proposed.
-ln tumescent painting
-Spraying
-Quilting
-Fire retardant boarding

IS: 1641, 1642,1643

9
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

FOOTING DESIGN CALCULATIONS:

Definitions:

0,

e1

Coefficient of Thermal Expansion

Strain at level considered, Calculated ignoring the stiffening of the concrete

Average steel strain at level considered

Percentage steel provided

Percentage steel critical as per code

Plan area of footing base

Distance from the point considered to the surface of the nearest longitudinal

Area of tensile reinforcement provided

Area of tensile reinforcement required

Area of shear reinforcement required

Area of shear reinforcement provided

Bearing area of footing at slope of 1:2

C/s Area of column

Width of footing base

Effective width of footing

Footing offset along B below column in plan

Footing offset along B above column in plan

Width of sloped footing at top

Column offset in sloped footing

Depth of footing

Effective Depth of footing

Depth of founding layer

Ground water level

Modulus of elasticity of concrete

in tension zone

3.

4.

5.

6.

7.

bar

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

tm

pact

pcrit

A

Acr

AstPrv

Astrqd

Asv

AsvPrv

A1

A2

B

Beff

BoffB

BoffT

B1

ColOff

D

Deff

Df

Dw

Ec
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STABILITY CALCULATTONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MA!N ROAD, NANGANALLUR CO.OPERATIVE BU!LDING
SOC!ETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
25. Es =

26. Foss =

77. Fosu =

28. Fst =

Modulus of elasticity of steel

Safety factor against sliding

Safety factor against uplift

Stress in steel

29, L - Length offooting base

30. Leff =

31. LoffL =

32. LoffR =

33. L1 =

34. Mx =

35. Mx' =

36. Mex =

37. Mxx =

38. My =

39. My' =

40. Mey =

41. Myy =

42. Muy =

43. Muy' =

44. Mux =

45. Mux' =

46. Netdown

47. OB =

48. OL =

49. OR =

50. OT =

51,P=

Effective length of footing

Footing offset along L on left side of column

Footing offset along L on right side of column

Length of sloped footing at top

Bending Moment along column D

Bending Moment along column D due to odd shaped column

Eccentricity moment along column D

Total Bending Moment along column D (Mx + Mx' + Mex)

Bending Moment along column B

Bending Moment along column B due to odd shaped column

Eccentricity moment along column B

Total Bending Moment along column B (My + My'+ Mey)

Factored moment along column B

Factored Moment along column B due to odd shaped column

Factored moment along column D

Factored Moment along column D due to odd shaped column

= Net downward load

Maximum permissible offset on bottom side of column in plan

Maximum permissible offset on left side of column in plan

Maximum permissible offset on right side of column in plan

Maximum permissible offset on top side of column in plan

Axial load for footing sizing

Soil pressure at corner l-

Soil pressure at corner 2

52. PL

53. P2

Er.M,SHANKAR,16.-lech(siruct},ffi E,nssr,nmccE- 
Cf',fOl nugd. St*.tutttAngineer Gil'I (SE-l)

ieg No. SE Ii2024'4'0037

sB consulreurs
N0.11. TheradiStreet, Pallikaranai, ChennaiS00 100'

' 
Cell: 9282102586 

' 
9952050643

Email: structshankar9T@Yahoo'com
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STAB!LITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MA!N ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

Soil pressure at corner 3

Soil pressure at corner 4

Column Load to be transferred by reinforcement

Ca lculated percentage tensile reinforcement

Factored axial load

Surcharge Load

Spacing Between bars at outer most layer

Upward Soil Pressure

Upward Soil Pressure from left

Upward Soil Pressure from right

Upward Soil Pressure from bottom

Upward Soil Pressure from top

Design shear strength of concrete

Pea k Hydration tem peratu re

Seasona I Temperatu re Va riations

Nominal shear stress

Design shear force

Strength of shear reinforcement

Shear along major axis

Shear along minor axis

= Upward water pressure

= Upward force due to water

Surface Crack Width

Add. Wt. due to difference in concrete and soil density

Weight of footing and column with concrete density

Weight of soil covering footing area

Section modulus of footing base along L

Section modulus of footing base along B

54. P3

55. P4

55. Pdelta

57. Pt

58. Pu

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71,.

72.

73.

74,

75^

16.

77.

78.

79.

q-
sp=
SPU =

SPUL =

SPUR =

SPUB =

SPUT =

Tc=
Templ =

Temp2 =

Tv=
Vu=
Vus =

Vx=
Vy=
Waterpr

Waterup

Wcr =

WFoot =

WFootc =

WSoil =

Zx=
zy=

80.

81.
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOC!ETY NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Code References:

ts 456

Parameter Reference

cl. 26.5.2.1

c-26.5.2.1_

cl. 38

c|.40.2.1.

cl. 40.2^3

cl.40.4

Min Shear Reinf : Cl, 25.5.1.6

Max Stirrup Spacing : Cl. 26,5.1,5

Punching Shear design : Cl. 31.6.3

Load transfer : C,.34.4

Ptnominal : Cl. 34.5.2

Crack width calculation : Annex-F

Cracking : Cl. 35,3.2

Ptmax

Ptmin

Pt

Tc

Tcmax

Asv

Design Code

Footing No

Column No

Analysis No

Concrete Grade

Steel Grade

(

(

(

(

BS 8007 (For Early / Initial Thermal Cracking)

1. Surface Zone for suspended slab : Figure A.l"

2. Surface Zone for ground slab : Figure A.2

3. Factors for the calculation of minimum reinforcement : Table A.1

lS 456 : 2000 + lS 13920 : 2015

FC1

C1 (230 mm X 600 mm)

33

M25 N/sqmm

Fe550 N/sqmm

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13,

(

(
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STIUT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-I7, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH tN THE LIMIT
OF GREATER CHENNAI CORPORATION
Clear Cover : 40 mm

Df : 4M

Dw : lM

Density of Soil - 18 kN/cum

Soil Bearing Capacity = 260

Permissible SBC lncrease for EQ =

Permissible SBC lncrease for Wind

Live Load Reduction = 50

kN/sqm

25

=

o//o

[3] : (LOAD 5: DL)+(LOAD 6: LL)+(LOAD 2: EQ-X)

%

75%

Design cross section by : Average pressure

Footing Type : Sloped

Footing Size (Lx B x D) : 2150mm X 1800mm X 625mm, d =300mm

Column Offset : 50 mm

Without considering Effect of Water Table

Footing Self Wt., F1 = 42.69 kN

SoilWeight, 5L = 0.00 kN

TotalWeight, Wl = Fl+ 51

= 42.69 kN

Offset Along L (Loff) = 775 mm

Offset Along B (Boff) = 785 mm

Check For Maximum Soil Pressure:

Crifical Load Combination =

Pcomb =

D-

875.21 kN

Pcomb + Wl"
E r. M, S HA N KA R, M.rechlStrucq,ME, MISSE, FfilACCE

CfvlDA Regd. Structural Engineer GR-I (SE-I)

Ii*r;,\*. sEfiJ30?4l4lu+37

s3 fcFi*quiliAl{T-$
N0.11, ThsradiSircet, Pal!ikarerrri, e hei:rai"E$. 100.

Cell: $282is258S, 935:050S43
Ernail: structshanka8T@yahoo.com



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15/,12,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
P - 917.90 kN

Mx = -17.87 kNm

(

(

(

Mx/Zx = -12.88 kN/sqm

MV/ZV = 2.31 kN/sqm

Maximum Soil Pressure = 252.38 kN/sqm

Allowable Soil Pressure = 1,.25x26A kN/sqm

= 325 kN/sqm

Check For Minimum Soil Pressure:

Critical Load Combination =

My=
P/A =

Pcomb =

D-

D-t-

Mx:
My=
P/A =

MxfZx =

2.69 kNm

237.18 kN/sqm

875.21 kN

Pcomb + Wl-

917.9 kN

-17.87 kNm

2.69 kNm

237.L8 kN/sqm

-12.88 kN/sqm

MVIZV = 2.31 kN/sqm

Minimum Soil Pressure = 221.99

>0

Design For Bending:

Bottom Reinforcement Along L:

Critical Load Combination =

Pu = 1322.46 kN

Mux = -14.03 kNm

Muy = 3.9 kNm

[3] : (LOAD 5: DL)+(LOAD 6: LL)+(LOAD 2: EQ-X)

kN/sqm

[10] : 1.5 (LOAD 5: DL)+1.5 (LOAD 6: LL)

t

l.

(

t'il',,.Ii-,,.,,:'' i ::., .,1,X L+-/
r.,i..;. . r r ..,..,' 1.,,,,r. rl,l,..,,,1rJ.::

--i- j':r.'rt
' ".' r' 

,.._._; 
'1::1i:"ij

wo. r r, nr,, oii?,*i) 
ii s uL' #', i'jil;

re r r : s ;8i ibiffilg!rr};,,r:*{00 100.

ennail; etrucishantarST@ya;;;;;;
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOGK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
PIA = 34172 kN/sqm

Mx/Zx = -LO.12 kN/sqm

MV/ZV = 3.36 kN/sqm

Deff =

Beff =

SPU =

Mu=

577 mm

513.75 mm

351.84 kN/sqm

SPUXBXLoffXLoff/2

= 190.19 kNm

Pt = 0.246 %

Ast Rqd (BM) = 728 sqmm

Ast Prv (Distributed Across Total Width) =

= 785 sqmm

Top Reinforcement AIong L:

l_0-T10@200

9 - T10 @ 300 c/c

[10] : 1.5 (LOAD 5: DL)+1.5 (LOAD 6: L!

(D+dmin)/2

<=

Ast =

= 0.06%X463 X 1800

= 500 sqmm

Ast Prv (Distributed Across Total Width) =

= 550 sqmm

Bottom Reinforcement Along B:

Critical Load Combination =

Pu = 1322.46 kN

Mux = -74.03 kNm

MuY = 3.9 kNm

P/A = 34L,72 kN/sqm

= 462,50 mm

1000 mm, Hence

Min Pt for Top Reinforcement X [(D+dmin)/2] X B

E r. M, S F! A ti lf{ R, iU.fctrlSruct),irlE. lJi lS S E, FMACCE

Cl:"il:\ : i I' i i':. .:,.: ;;il ll-li'ili,-l : l: :;r,- i:l ii-I ili il:" :i
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT No.c.17, DooR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Mx/Zx = -LI.LZ kN/sqm

MV/ZV = 3.36 kN/sqm

561

881.25

345.08

Mu = SPuXLXBoffXBoff/2

mm

mm

kN/sqm

Deff =

Leff =

SPu =

= 228.6 kNm

Pt = 0.179 %

Ast Rqd (BM) = 887 sqmm

Ast Prv (Distributed Across Total Length)=

= 942 sqmm

t2 -T10 @ 200

Top Reinforcement Along B:

(D+dmin)/2 = 463 mm

<= 1000 mm, Hence

Ast = Min Pt for Top Reinforcement X [(D+dmin)/2] X L

= 0.06%X 463 X 2150

= 597 sqmm

Ast Prv (Distributed Across Total Length)=

Design For Shear:

One Way Shear Along L:

Critical Section @ d from Column Face

= 577 mm

Critical Load Combination =

10 - T10 @ 300 c/c

I l, Li1, i l i,i i: :'i,:, i:, i l- r'r i' 1,1 r :'r' : i::,; .: ; ": ", r :,, iii lr]ili:
CijilA :ttrirrj. i: .:'i ;;:iill:, i;1.'r'r. 1 :'"; 1' 1,lt i (S['i)

707 sqmm



l

I

(

(

I

t

t,

{

I

(

(

(

1.

I

STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Bottom 20.278 No Beam No Beam 1

Top 20.278 No Beam No Beam 1

Sway Condition (as per Stability lndex) = Non Sway

Effective Length Factor along Minor axis = 1

Minimum Eccentricity Check

Since Axial Force is compressive, Min. Eccentricity check to be performed

Most critical case is with Min. Eccentricity check in Y-direction

Minimum Eccentricity Along B :

Minimum Eccentricity = Unsupported Length/500+ B/30

MminY =

= 13.57 mm

Pu x Minimum Eccentricity

= 9.08 kNm

Slenderness Check

Max Slenderness Ratio(L/B) = 13.04

< 60 (Hence Ok)

Column Is Unbraced Along D

Slenderness Check Along D:

Effecfive Length Factor = 0.74

Effective Length / D

= 2,96, Column not Slender Along D

Column ls Unbraced Along B

Slenderness Check Along B:

Slenderness Ratio =

Effective Length Factor =

Slenderness Ratio =

1

Effective Length / B

= 13.04, Column Slender Along B

Slenderness moment along B = (Pu B/ 2000) (Ley/B)^2

= 8.88 kNm

Design slenderness moment along B

ll r. i, i . i: ii :',,,,,,, i, .,,,.., -.. ; V' t :,i:.. 
f -r jm'

ili';i:.:' 'r.i "'''. .' .. , .. ..;;,',,;i,4',ir'.-rr, i,.',:i ri-iit;r,1. j :: /:'
..,. ,..'\.-,.,..i)!

tir -i i, . -i.i -t* :i1\:": :l ! ?: ; :i 
:;'i' t : )'i "t 
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT No.c.17, DooR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Puz = 1756.08 kN

Pb= 591.35 kN

Reduction factor 'k'for slenderness moment =

= L.tZ > = 1, Hence k=L

MslndY= lqx8.8B

= 8.88 kNm

(Puz-Pu) /(Puz- Pb)<=1

Calculation of Design Moment

Direction Manalysis

ABCE

Major Axis - Mux 36.19

Minor Axis - Muy -1.83

Mdesign Mslndx(Abs) Mdesign-finalMmin (Abs)

F

36.19

9.08 -9.08

0

8.88

36.19

-17.96

Where

A

B

c

E

F

Final Critical Design Forces w
i:t,.it.i. :1. ,;'.,,:: ,.:. ; '1 ":; ;:::. ii,;,,;':' iiii'lCi:

,"i:,,,i!1.-i. .-,,,,":,. ., 
.,:-:,,1.i,t,.,1 !'.i i,ili':,li ii'i",i tSi't'ii

i,"". '::''::' i ;": '""':i

ili.it,', i",.' .. I ' ' ' ' I '''' :' i'l: 
':tj'-i 'iriu'

i) .i ii : - l= :'r' i' -i" ji I 
"l':'j 

ij 
""i 

;j ;i ir';'ri

Ii.r;.,: :,:'ll'':;i - " 
:'''j;;;.''::'').)'i:i::j

Moments directly from analysis

Moments due to minimum eccentricity

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

Moment due to slenderness effect

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

Pu=
Mux =

Muy =

4s3.93 kN

36.19 kNm

-17.96 kNm

Resultant Moment (Combined Action)



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Moment Capacity Check

Pt Calculated = 0.49

Rei nforcement Provided= 6-Tt2

1

(

(

Load Angle = Tan-1(Muy/Mux)

= 26.39 deg

MRes = 40.4L kNm

MCaP = !22.83 kNm

Capacity Ratio =

= 0.33 <= l-

MRes/ MCap

Shear Calculation Along DAlong B

Critical Load Combination [12] :1.5 (LOAD 5: DL)-L.5 (LOAD 1: EQ+X) l22l:0.9 (LOAD 5:

DL)+1.5 (LOAD 3: EQ+Z)

Design shear force, Vu (kN) -22,051,2 -0.5545

Pu (kN) 369.46 221.29

Deff, Beff (mm)544 t74

Aeff (sqmm) 12s120 104400

Design shear stress, Tv Vu / (B x Deff) Vu / (D x Beff)

Tv (N/sqmm) 0.1762 0,0053

Pt (%) 0.246 0.246

Design shear strength, Tc (N/sqmm) 0.3621 0.3621

Shear Strength Enhancement Factor (Compressive Force) l"+3xPu/(BxDxFck)

(

(

I

(

1.3543 L.2544

Shear Strength Enhancement Factor (Tensile Force)

Shear Strength Enhancement Factor (max) 1.5

Shear Strength Enhancement Factor 1.3543 1.2544

Enhanced shear strength, Tc-e (N/sqmm) 0.4904

Design shear check Tv < Tc x Enhancement factor

Shear Links Design Shear Links Not Required

1.5

I

I.

I

(

F, l'. "'' n "' '.i i
r,.,r.:: rli,!lj'l'i

,' ,r. L li ri;. ' -

0.4542

Tv<Tcx

Shear Links Not Required
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOOGI COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Design Of Links

Links in the zone where special confining links are not required

Normal Links

Diameter of link= 8 mm

> Max. longitudinalbar dia / 4

Criterion for spacing of normal

Min. Longitudinal Bar dia X 16

Min. dimension of column

Max. 300 mm = 300

Provided spacing =

mm

mm

mm

17s

Ductile Design NormalZone Ductile Zone

8 ---

t75

M25 N/sqmm

Fe415 N/sqmm

Fe415 N/sqmm

links

= 1,92

230

i

(

I

(

Table For Links

Required

Normal Design

Link Dia.

Spacing L75

Provided

Shear Design

I ---

General Data

Column No. : C1

Level : 18mTo21m

Frame Type = Non-Ductile

Response Reduction Factor = l

Design Code = lS 456 : 2000 + lS 13920 :20L6

Grade Of Concrete =

Grade Of Steel (Main) =

Grade Of Steel (Shear) =
I

I

i

(.
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Grade Of Steel - Flexural Design = Fe4L5 N/sqmm

Grade Of Steel - Shear Design = Fe415 N/sqmm

D/B Ratio : 2.61- <= 4 Hence, Design as Column

Flexural Design (Analysis Forces)

Analysis Reference No. =

Column g : 230

Column D = 600

Clear Cover = 50

Clear Floor Height @ B =

Clear Floor Height @ D =

No Of Floors - 1

No Of Columns ln Group

Column Type : UnBraced

Minimum eccentricity check :

Code defined D/B ratio : 4

mm

mm

mm

3000 mm

2400 mm

One Axis at a Time

273

[1] : 1.5 (LOAD 5: DL)+1,5 (LOAD 6: LL)Load Combination

Critical Location =

Pu = 197.54

Mux =

MuY =

Vux =

VuY =

35.39

3.4

1.65

-20.68

Top Joint

KN

kNm

kNm

KN

KN

Effective Length Ca lculation

Calculafion Along Major Axis Of Column

Joint Column Stiffness Beam Sizes
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOC!ETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Beam 1

(Length x Width x Depth) Beam 2

(Length x Width x Depth) Beam l" Beam 2

N-m x 10^6 mm mm N-m x 10^6 N-m x 10^6

Bottom 138 73t0x230x600 3170x230x600 56.635 130.599

Top 138 73tO x 230 x 600 31"70 x 230 x 600 56.635 130.599

Sway Condition (as per Stability lndex) = Non Sway

Effective Length Factor along Major Axis = 0.69

Calculation Along.Minor Axis Of Column

Joint Column Stiffness

Beam Sizes

Beam Stiffness

Beta

Beam 1

(Length x Width x Depth) Beam 2

(Length x Width x Depth) Beam 1 Beam 2

N-m x 10^6 mm mm N-m x 10^5 N-m x 10^6

Bottom 20.278 No Beam No Beam

Top 20.278 No Beam No Beam

Sway Condition (as per Stability lndex) - Non Sway

Effective Length Factor along Minor axis = L

Minimum Eccentricity Check

Since Axial Force is compressive, Min. Eccentricity check to be performed

0.596

0.424

Nl\ t -JJ-
MostcriticalcaseiswithMin,EccentricitycheckinY-direction ::......:.,,.,i ,, ,", lyi.,.r', - .. .. :..:i--,t
Minimum Eccentricity Along B : i-:...,r'.' ',
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
MminY = Pu x Minimum Eccentricity

(

(

(

(

= 3,95 kNm

Slenderness Check

Max Slenderness Ratio(L/B) =

< 60 (Hence Ok)

Column ls Unbraced Along D

Slenderness Check Along D:

Effective Length Factor =

13.04

0,69

Effective Length / D

1

Effective Length / B

Slenderness Ratio =

= 2.76, Column not Slender Along D

Column ls Unbraced Along B

Slenderness Check Along B:

Effective Length Factor =

Slenderness Ratio =

Calculation of Design Moment

Direction Manalysis

= 1"3,04, Column Slender Along B

Slenderness moment along B = (Pu B/ 2000) (Ley/B)^2

= 3.86 kNm

Design slenderness moment along B

Puz = 1756.08 kN

Pb = 591.36 kN

Reduction factor 'k' for slenderness moment :

= !.34 > = 1, HenCe k=L

Mslndy- kx3.86

= 3.86 kNm

(Puz-Pu) lPuz-Pb)<=1

Mmin (Abs) Mdesign

F(

(,

(

(r

- ., ^!rr!!!/lDtl.i{i.:l,t'.'"'-'"'

i,- j,' _.,-ill

i: --..ii. '': 'i:'. .-: : .- ' 
I ' : i: ';i- 'i!'i-iI--

Mslndx (Abs)' " Mdesign-final
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH tN THE LIMIT
OF GREATER CHENNAI CORPORATION
Major Axis - Mux 35.39 35.39 0 35.39

Minor Axis - Muy 3.4 3.95 3.95 3.86 7.82

1

i

(

i

1

(

I

(.

(

i

I

(

(

(

(

I

i

Where

A=
$=

C=
L-

L-

Final Critical Design Forces

Pu

Mux

Muy

197.54 kN

35.39 kNm

7.82 kNm

Resultant Moment (Combined Action)

Moment Capacity Check

Pt Calculated = 0.49

Reinforcement Provided= 6-772

Load Angle = Tan-1(Muy/Mux)

= L2.45 deg

MRes = 36.24 kNm

MCaP = LO4.29 kNm

Capacity Ratio = MRes/ MCap

= 0^35 <= 1

Shear Calculafion

Moments directly from analysis

Moments due to minimum eccentricity

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

Moment due to slenderness effect

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

Along DAlong B



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Critical Load Combination [1] : 1.5 (LOAD 5: DL)+1.5 (LOAD 6: LL) [2a] : 0.9 (LOAD 5: DL)-1.5
(LOAD 3: EQ +Z)

Design shear force, Vu (kN) -20.5805

Pu (kN) t97.54 93.32

Deff, Beff (mm)544 174

Aeff(sqmmlr 125120104400

Design shear stress, Tv Vu / (B x Deff) Vu / (D x Beff)

Tv (N/sqmm) 0.1653 0.0061

Pt (%) 0.246 0.246

Design shear strength, Tc (N/sqmm) 0.3521 0.3621,

Shear Strength Enhancement Factor (Compressive Force) L+3xPu/(BxDxFck)

1.1895 1.L073

Shear Strength Enhancement Factor (Tensile Force)

Shear Strength Enhancement Factor (max) 1.5 1.5

Shear Strength Enhancement Factor 1.1895 7.1073

Enhanced shear strength, Tc-e (N/sqmm) 0,4307 0.401

Design shear check Tv < Tc x Enhancement factor Tv < Tc x Enhancement factor

Shear Links Design Shear Links Not Required Shear Links 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

=Jmm

0.6408

(

(

Criterion for spacing of normal links

Min, Longitudinal Bar dia X 16 =

Min. dimension of column =

Max,300 mm = 300 mm

192

230 1,!.,,1,i

i

l

I

I
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.1 5112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION.
Beam Width = 230 mm

Beam Depth = 600 mm

Torsion = 1.82>0kNm

Beam Depth >750 Or Torsion > 0,

Hence SFR Provided

Asr = l-38 sqmm

5FR Provided =

ASFR Provided =

Spacing Criteria

Provided Spacing

1.<= beam Width

2. Not Greater Than

2-TBEF

201.08 sqmm

142.1. mm

230 mm

mm

l.:," V v:Y1
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

SIAB DESIGN CALCUTATIONS:

NOTES:

1.. Slab is designed as per 1 M width of panel.

2. Density of concrete assumed as 25 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 mm)

5. All 6 mm diameter bars assumed of Fe250 grade with Fy=250 N/sq.mm

Definitions Of Terms:

1.(l=

2. acr =

bar

3.em=

4.eL=
in tension zone

5. Pact =

6. pcrit =

7. BM =

B.D=

9. Deff =

10. Ec

1,1,. Es

12. Fck

13. Fst

14. Fy

15. Mu

16. Sp

17. Tc

Coefficient of Thermal Expansion

Distance from the point considered to the surface of the nearest longitudinal

Average steel strain at level considered

Strain at level considered, Calculated ignoring the stiffening of the concrete

Percentage stee I provided

Percentage steel critical as per code

Bending moment in kNm

Overall depth of slab in mm

Effective depth of slab in mm

Modulus of elasticity of concrete

Modulus of elasticity of steel

= Characteristic compressive strength of concrete cube in

= Stress in steel

Yield Stress Of Steel in N/sqmm

Factored Bending moment in kNm

Spacing Between bars at outer most layer 1ii:"':' I . . . ., . .', . .- i.,.,.'

,-.r. j: .r : . .. -,...--ii..,.1,.:. ;, :J.i'.ri' ri1\'';':l!)

Permissible Shear stress in concrete in N/sqmm
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

I

i

(

(

(

(

1. Surface Zone for suspended slab

2. Surface Zone for ground slab :

: Figure A.1

Figure A.2

3. Factors for the calculation of minimum reinforcement : Table A.1

(

I

Slab No. :

Level =

S2

6m

Design Code =

Grade Of Concrete

Grade 0f Steel =

Clear Cover =

Long Span, Ly =

Short Span, Lx =

lmposed Load =

Live Load =

Dead Load,DL =

Slab Thickness =

Self Weight =

Total Load, TL :

Span = L-Way

End Conditions =

Load Combination

Effective Depth Along LX, Deffx =

lS 455 : 2000 + lS 13920 : 2016

= M25

Fe500

20.000 mm

10.480 m

3,140 m

5.120 kN/sqm

2.000 kN/sqm

8.245 kN/sqm

125.000 mm

100.000

3.125 kN/sqm

1,0.245 kN/sqm

Span Next to End Span

= 1.5 DL + 1.5 LL

(

(

(

(,

I

I

Design Moments:

Short Span Posifive Moment at Mid Span -

Moment Coefficient(DL), M1 =

Moment Coefficient(LL), M2 =

0.063

0,083

BM = M1 x DLx Lxx Lx+ M2 x LLx Lxx Lx

i

(

Mu=1.5XBM = 10.086 kNm

J:r;,4 {;:,!.i i;;.i 1;:
'_,,i.i..._ 

.,.;. i.ra;

mm
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STAB!LITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Area Of Reinforcement Required (Mu) = 243.812

Reinforcement Provided= T8 @ 205 C/C

sqmm/m

= 245.000 sqmm/m

Long Span Positive Reinforcement -

Area Of Reinforcement Required = 150.000

Reinforcement Provided= T8 @ 300 C/C

= L68,000 sqmm/m

Short Span Negative Moment at Continuous Support -

sqmm/m

Moment Coefficient(DL), M3 =

Moment Coefficient(LL), M4 =

= 168.000

Shear Check :

sqmm/m

0.100

0.111

0.600

0.600

19.302 kN

BM=M3xDLxLxxLx+M4xLLxLxxLx = 1-0.320

Mu = 1".5 X BM = 15.480 kNm

Area Of Reinforcement Required (Mu) = 385.786

Additional Area Of Reinforcement Required =

Reinforcement Provided= T8 @ 190 C/C

kNm

sqmm/m

263.880 sqmm/m

= 265.000 sqmm/m

All Other Sections provide Minimum Steel @ 0.12% -

Area Of Reinforcement Required = 120.000

Reinforcement Provided= T8 @ 300 C/C

sqmm/m

i: r. iiil . ri i-; i, ii i.ir i-l' :rl ;:. lkC' il iii J' ; :'i ii- 
i lllti !.iii.iii:r:'':rl'rri r;;' jr-ri\. ' .., ' . rili:l r.:'i

t..t.: ! . - : ' :' '""I

Shear Coefficient(Dl), SF1 =

Shear Coefficient(Ll), SF2 =

V= SFI- x DLx Lx+SF2 x LLx Lx =

Vu=L.5XV = 28.952 kN

Shear Stress, Tv = 0.290 N/sqmm

Nominal Shear Stress, Tc = 0.439 N/sqmm

Modification Factor'K' = 1.300

KxTc = 0.571
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

> 0.290 Slab ls Safe ln Shear

t

(

(

(

(

(

(

(

(

(

(

(

(

('

(

(

(

(

(

(

(

(

\

(

(

(

Deflection Check:

Basic Span To Depth Ratio =

Span Correction Factor =

Tensile Steel Factor =

26.000

1.000

1.,295

= 1,000

= 26.00 x 1.00 x L.30 x 1".00 x 1-.00

Compression Steel Factor = 1,000

Flange Correction Factor

Max Span To Depth Ratio

= 33.680

Lxld = 31.400

< 33.680 Slab ls Safe ln Deflection

r 'Jri:
.i.. .: :i r:ju'
rir..:'. l,

,<,

(
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Provided spacing = 175 mm

Table For Links

Required Provided

Normal Design Shear Design

Link Dia. 8 ---

Spacing 175

Ductile Design Normal Zone Ductile Zone

I ---

17s
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15/,12,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.GOOOGI COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION.

BEAM DESIGN CATCULATION

Sr.No. Symbol

10.=

2e1-:
in tension zone

3em=

4Acr=
bar

5Adr:

6 AstCalc =

7 Ast comp

8 AstCrack

9 AstPrv =

10 Asv =

11, Asv Reqd

LZ AsvTotal Prv

13 Asv Torsion
per clause 41.4.3

1,4 Asv Torsion Prv

15[=

L6bw=

L7 Ceff =

18 Cmin =

19 Cside =

20d-

2"! d' =

22D=

23D',=

Definitions

Angle formed with horizontal by diagonal reinforcement

Strain at level considered, Calculated ignoring the stiffening of the concrete

Average steel strain at level considered

Distance from the point considered to the surface of the nearest longitudinal

Area of diagonal reinforcement in coupler beam

Area of Tension reinforcement required in sqmm

= Ast at compression side

= Area of Tension reinforcement for Crack Width required in sqmm

Area of reinforcement provided at given section in sqmm

Area of shear reinforcement required per meter length in sqmm

= Min area shear reinforcement as per clause 4L.4.3

= Total area of shear reinforcement provided, including that for torsion

= Area of Stirrups over the corner bars to resist shear and torsion as

= Area of shear reinforcement resisting torsion (outer legs only)

Width of the Beam in mm

Width of Web in mm

Effective Cover of Beam in mm

Clear cover to top and bottom reinforcement in mm

Clear cover to side reinforcement in mm

Effective depth of Beam in mm

Clear cover to reinforcement at compression side.

Depth of Beam in mm

Thickness of Flange in mm

l{1t.,i.1, T,:ir::.lr :,r;.,: .. : , '. . ' . .::; irlL; ':ijfl'

t,:i:i1: ii'-:,.", i:-:i-' .i : :::r'i'-l'::";i'":lr;
I f i ;i I : t, :-:-'f ii;'i;' I 1 i;':' I ! ; (.; :" r " t'"i' o (' i l'1

24 Df
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION.
25 Ec = Modulus of elasticity of concrete

26 Es = Modulus of elasticity of steel

27 FcPerm = Permissible Stress in Concrete required in N/sqmm

28 Fst =

29 FstPerm

30 Legs =

31" lo =

32Mh=
33Ms=
34 MTu =

35Mu=
36 Mud =

37 MuLim =

Pcclc =

Ptclc =

Ptmin =

PtPrv =

ft=

Reinf =

38 NA angle ($) = lt is a neutral axis angle corresponding to load angle to find out
MCap

39

40

4t

42

43

44

45

46 Spcl to Spc6 = Max Stirrup Criteria in mm

Stress in steel

= Permissible Stress in Steel required in N/sqmm

Number of legs of the shear reinforcement

Effecfive Length of Beam in mm

Hogging Moment of Resistance in kNm

Sagging Moment of Resistance in kNm

Converted Bending Moment due to Torsion at a section in kNm

Factored Bending Moment in Limit State at a section in kNm

Total Design Moment = Mu + MTU in kNm

Limiting Moment of Resistence of Singly Reinforced Section

Calculated percentage compression steel

Calculated percentage tension steel

Minimum percentage steel as per code

provided percentage steel

Moment Ratio Mud/Bd2

Rebar arrangement provided

sp = Spacing Between bars at outer most layer

47 Stirrup Dia

48 SvCalc =

49 SvPrv =

50 Tc

as per Tensile reinforcement

51 Tce =

52 TceP =

Diameter of shear stirrups in mm

Stirrup spacing provided in m

Permissible Shear stress in concrete at a given sec'
-' ::i-ii'i:'' _

ejction in N/sqmm Calculated .; "'

Earthquake inducted shear stress in N/sqmm

Permissible value of shear stress for checking of coupling action in N/sqmm
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION.

= Factored Torsional Moment in Limit State at a section in kNm

= Shear stress due to Vud in N/sqmm

= Shear force 1.2x(Dead Load + Live Load) in kN

= Shear capacity of concrete section due to Tc in kN

= Factored Shear Force in Limit State at a section in kN

I

58 Vu-A1 =

59 Vu-A2 =

60 Vu-B1 =

61 Vu-82 =

62 Vud =

63 Vue =

64 Vu-sway

65 Vus =

65 Vut =

67Wu=
68 Wcr =

69 WcrPerm

70X1=
7tY1=

54 Tv

55 VD+L

56 Vc

57 Vu

Code References

ts 456

Sr.No. ltem

1. Ptmax :

2. Ptmin :

3. MTu :

VD+LLeft - 1-.4x (Msleft + MhRight)/L in kN

VD+LLeft + 1.4 x (Mhleft + MsRight)/L in kN

VD+LRight + 1.4 x (MsLeft + MhRight)/L in kN

vD+LRight - 1..4 x (MhLeft + MsRight)/L in kN

Design Shear Force (Max of Vus and Vu-sway) in kN

Earthquake inducted shear in kN

= Max of (Vu-Al and Vu-A2) & (Vu-Bl and Vu-82) in kN

Vud - Vc Design Shear Force for reinforcement, in kN

Total Shear Force = Vu + VTu in kN

Converted Shear Force due to Torsion at a section in kN

Surface Crack Width

= Permissible Crack Width required in mm

Smaller c/c dimension of outermost Stirrups

Larger c/c dimension of outermost Stirrups

Clause / Table

26.5.1.1

26.s.1.1

47.4.2

All 6mm diameter bars are assumed 250 grade with fy = 250 N/sqmm

All Forces are in 'kN', 'kNm', Stress in 'N/sqmm' & Dimension are in 'mm'.

(

(

I

(

I

{

(

(



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STIUT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MA!N ROAD, NANGANALLUR CO.OPERATIVE BUILD!NG
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION.
4. VTU

5, Ptclc

6, Tc

7. Tcmax

8. Asv

rs 13920 - 2016

Sr.No. Item

t. Ptmax

2, Ptmin

3. Astmin

4. Svclc

5. Shear Capacity :

6. Coupling Beams:

Group

Beam No

4L.3.1,

38

40.2^t

40.2.3

40.4

CIause / Table

6.2.2

6.2.7

6.2.3 &6.2.4

6.3.s

6.3.4

10,5

G1

:81

3170

230

600

ts 456

9, Min Shear Reinf : 26.5.1.6

10. Max Stirrup Spacing : 26.5.1.5

1,1. Shear Reinf - Torsion : 26.5.1,.7

12. Side Face Reinforcement : 26.5.1.3

13. crack width calculation : Annex-F

14. cracking : Clause 35,3.2

I

\

(

I

(

(

(,

(

Ana lysis Reference (Mem ber)

Beam Length

Breadth (B)

Depth (D)

Effective Depth (d)

Design Code

Beam Type

:

mm

mm

mm

545

8e (6 m)

Regular Beam

I

I

n- 1I "'"""" 
i_:

I
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILD!NG AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION.
Grade Of Concrete (Fck)

Grade Of Steel (Main)

Grade Of Steel (Shear)

Top/Bottom Clear Cover (Cmin)

Side Clear Cover

Es:

Ptnominal (%) (Bn)

2x10^5 N/sqmm

: 0.2

M25 N/sqmm

Fe41-5 N/sqmm

Fe415 N/sqmm

Right

22
- 4L71,

0.84 0.48

1,.77 1.01

L77 42.72

236 235

0.625 1.49

0.2 0.205

0.2 0.205

0.007 0

0.321 0.321

250.7 256.74

402.12 402.12

3-T1"2 2-T16

:25mm
25 mm

Flexure Design

Beam Bottom Beam Top

Left Mid Risht Left Mid

Critical L/C - RCDC L 1.

Mu (kNm) L7.48 1s.09

Tu (kNm) 0.65 0.65 0.84

MTU (kNm) 1.39 1,39 L77

Mud (kNm) 18.87 16.48 1".77

Mulim (kNm) 236 236 236

R 0,276 0.24L 0.026 0.026

Ptmin (%) (A) 0.20s 0.20s 0.2

Ptclc (%) (B') 0.205 0.20s 0.2

Pcclc (%) (C) 0 0 0.007

PtPrv (%) 0.277 0.271, A.271,

AstCalc (sqmm) 256.74 256.74 250.7

AstPrv (sqmm) 339.3 339,3 339.3

Reinforcement Provided3-TL2 3-T1,2

2-116

(,

10

L00.42

0.65

1.39

1"01,81

236

1.104

558.99

1383,86

2-116 2-125

0.205

4.446

0
(

(

(

Er.M, Sli

CMDI

N0.11,
Note: Calculation of Ast



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI GORPORATION.
AstCalc = Max{B',C}x BXd (for Mu >0 )

AstCalc = Bn x BXd (forMu =0)

Where,

A = Ptmin = Min% area of flexuralreinforcement

B' = Ptclc = Maximum of % reinforcement required for Bending Moment and

Min% area of flexural reinforcement (A)

Bn = Ptnominal = Nominal Yo area of reinforcement

f = Pcclc - % area of compression reinforcement required

D = AstCrack = Area of reinforcement required for Crackwidth

Shear Design

Left Mid Right

Critical L/C - RCDC 10

PtPrv (%) 0.27t 0.321

Vu (kN) 12.22 sz 92.48

Tu (kNm) 0.48 0,6s

VTu (kN) 3,31 4.54

Vut (kN) 1s.s3 s6.ss

Tv (N/sqmm) 0,12 0.45

Tc (N/sqmm) 0.38 0.41

Vc (kN) a7.32 s0.91 83.4

Vus=Vut-Vc (kN)0 5.64

Legs222
Stirrup Rebar B B

Asv Torsion (sqmm) 40.398

Asv Torsion Prv (sqmm) 335.13

Asv Reqd (sqmm/m) 254.81

SvCalc (mm) 300 185

SvPrv (mm) 300 185

11"
L.104

0.65

4.54

97.A2

0.77

0.67

13.62

B

L28.544 217.382

543.46 543.46

254.81 254.8L

185

185 ;'-i"" , i I

!,-;..

I

(

(

(
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNA!.600061 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION.
AsvTotal Prv (sqmm) 335.13 543.46 543.46

Maximum Spacing Criteria

Basic

Spcl =0.75d = 409 mm

Spc2 = 300 mm

For Torsion

(X1 = 190, Y1 = 560)

Spc3 = X1 = 190 mm

Spc4=(X1+Y1)/4 = 185 mm

SFR Design

Beam Width

Beam Depth

Torsion =

= 600 mm

0.65 > OkNm

Beam Depth >750 Or Torsion > 0,

Hence SFR Provided

Asr = 138

SFR Provided =

ASFR Provided =

Spacing Criteria

Provided Spacing =

l-.<= beam Width =

2. Not Greater Than =

sqmm

2-T8EF

20L,08 sqmm

154.3

230

300

mm

mm

mm

-lL-*-/
i:r,I''',''1, "':: 

l:ililLllfii,i'^.''i
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNA!.600061 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION.

Group :

Beam No

Analysis Reference (Member)

G1

:82

(

Beam Length

Breadth (B)

Depth (D)

Effective Depth (d)

Design Code

Beam Type

Grade Of Concrete (Fck)

Grade Of Steel (Main)

Grade Of Steel (Shear)

Top/Bottom Clear Cover (Cmin)

Side Clear Cover

Es:
Ptnominal (%) (gn)

2x1"0^5 N/sqmm

: 0.2

:

73LO mm

23O mm

500 mm

: 545

rs 456

Regular Beam

M25

Fe415

Fe415

e0 (6 m)

mm

N/sqmm

N/sqmm

N/sqmm

25 mm

mm

l

t

:

(

25

Flexure Design

Beam Bottom BeamTop

Left Mid Right Lefr Mid

Critical L/C - RCDC 1 1

Mu (kNm) - 145.06 82.05

Tu (kNm) L.82 7.82 L.82

MTu (kNm) 3.87 3.87 3.87

Mud (kNm) 3.87 148.93 85.92

Right

1L
202.36 -

1.82 1.82

3.87 3.87

206.23 3.87

1

18.13

7.75

3.72

21.84

10

No.1'1, Theraili$trc*t, Pailiharenai, e hennai.600 100.
Coil: 5182102586, 9953050643

Email: strucbhankargT@yahoo.ccm
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION.
Mulim (kNm) 236 236 236 236 236 236

R 0.057 2.18 1,258 3,019 0,057 0.32

Ptmin (%) (A) 0.2 0.20s 0.20s 0.20s 0.2 0,20s

Ptclc (%) (B') 0.2 0.681 0.371 1.004 0.2 0,20s

Pcclc (%) (C) 0.016 0 0 0 0.016 0

PtPrv (%) 0.321. 0.752 0.481 1.104 0.321. 0.321

AstCalc (sqmm) 250.7 853.91 465.49 1259.01 250.7 256.74

AstPrv (sqmm) 402.12 942.48 603.1"8 1383.86 402.12 402.12

Reinforcement Provided2-TL6 3-T16

3-T12 3-T16 2-T25

2-T16 2-T16 2-T16

Note: Calculation of Ast

(

(

(

{

Bn

c

D
(

i

AstCalc =

AstCalc =

Where,

A= Ptmin = Min Yo area of flexural reinforcement

B' = Ptclc = Maximum of % reinforcement required for Bending Moment and

Min % area of flexural reinforcement (A)

Ptnominal = Nominal % area of reinforcement

Pcclc - % area of compression reinforcement required

AstCrack = Area of reinforcement required for Crackwidth

Max {B',C}x B X d (for Mu > 0 )

BnxBXd(forMu=0)

Shear Design

Left Mid Risht

Critical L/C - RCDC

PtPrv (%) 1.104

Vu (kN) 163.17 69,83

tt
o.7s2 0.32L

93.38

(t

(.

(

(

(

\;.;.$. !;t;1, ;:'.?,,:!,,'..:, l:,
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION.
Tu (kNm) 1..82 1..82 L.82

VTu (kN) 12.67 12.67 t2.67

Vut (kN) 175.84 82.s 106.05

Tv (N/sqmm\ 1.4 0.66 0.85

Tc (N/sqmm) 0.67 0.58 0.4I

Vc (kN) 83.a 72.12 s0.91

Vus=Vut-Vc (kN)92.44 10.38 55.14

Legs222
StirrupRebar 8 8 I
Asv Torsion (sqmm) 406321 202.48t 251.348

AsvTorsion Prv (sqmm) 543.46 543.46 543.46

Asv Reqd (sqmm/m) 469.78 254.81 280.27

SvCalc (mm) 185 185 185

SvPrv (mm) 185 185 L85

Asv Total Prv (sqmm) 543.46 543.46 543.46

Maximum Spacing Criteria

Basic

Spcl =0.75d

SPc2 =

= 409 mm

300 mm

For Torsion

(X1 = 190, YL = 560)

SPc3 = X1 =

Spc4=(X1+Y1)/4

190 mm

L85 mm

SFR Design

(

(.

(

(

(

(

i

^-10-
Er,M, S!-IANKAR, nl.lecti$tfuct),aiE,



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MA!N ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Mux = -14.03 kNmI

( MuY =

P/A =

Mx/Zx =

My/Zy =

Deff

Beff

SPu

Vu

One Way Shear Along B:

Critical Section @ d from Column Face

= 561- mm

Critical Load Combination

3.9 kNm

34L.72 kN/sqm

-lO.tZ kNlsqm

3.36 kN/sqm

341, mm

1398.54 mm

351,84 kN/sqm

SPuX(Loff-d)XB

12s.39 kN

Vu / (BeffX Deff)

0.26 N/sqmm

0.36 N/sqmm

Tc

1322,46

-14.03 kNm

3.9 kNm

34t.72 kN/sqm

-10.12 kN/sqm

3.36 kN/sqm

[10] : 1.5 (LOAD 5: DL)+1.5 (LOAD 6: LL)

(

Tc

Tv

(

(

(

=

KNPu

Mux

Muy

P/A

Mx/Zx

Mv/zy Er.M, SHANKAR, tu.tecnlSrucg,lrE, ilFSE, FI,IACCE

CMDA Regd. Structural Engineer GR-I (SE.I)
Reg No.5F1ll202fl410037

SB CONSULTANTS
No.1l, Thenadi Street, Pallikaranai, Chennai{O0 100.

Cell: 9282t02580 , 9952050613
Email: strucBharla$I@ahoo.com

33s mm
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Leff = 1708.1 mm

SPU = 345.08 kN/sqm

Vu = SPUX(Boff-d)XL

= 166.19 kN

Tv = Vu/(LetrXDeff)

= 0.29 N/sqmm

Tc = 0.32 N/sqmm

Tv<Tc

Design For Punching Shear:

CriticalSection @ d/2 from Column Face

Critical Load Combination = [10] : 1,s (LOAD 5: DL)+1.5 (LoAD 6: LL)

284

Pu

Mux

Muy

P/A

Mx/Zx

Mvlzv

= 1322.46 kN

= -14,03 kNm

= 3.9 kNm

= 34!.72 kN/sqm

= -L0.12 kN/sqm

= 3.36 kN/sqm

Deff = 465 mm

Leff = 1169 mm

Beff = 799 mm

Punching Perimeter = 3936 mm

Punching Area = 1831450.16 sqmm

SPU = Average Pressure

= 94L72 kN/sqm

ErM. SHANKAR, H.Teclr(Sh&t},UlE, litSSE, ilACCE
CMDA Regd. Structural EngineerGR-I (SE-I)

Reg No. SE U2024,4I0037

SB CONSULTANTS
N0.11, Theradi Steet, Pallikaranai, Chennai-600 100.

Cell: 9282102586, 9952050643
Em ail : strucbhankar9T@yahoo.com

Vu SPu x ((L X B)-(Leff x Beff))
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

= 1003.28 kN

Tv = Vu / Punching Area

= 0.548 N/sqmm

Tc = 1.104 N/sqmm

Load Transfer Check For Load Transfer From Column To Footing

Critical Load Combination = [10] : 1.5 (LOAD 5: DL)+1.5 (LOAD 6: LL)

KN1322.46

0.1,4 sqm

8.46 sqm

= 3.87

A1 > Base Area

Thus, Al" = 3.87

Modification Factor =

SquareRoot(A1/A2l =

Thus, Modification Factor

Concrete Bearing Capacity

= 31"05 kN

Concrete Bearing Capacity

SquareRoot(AL/A?) <=2

5.2576

=)

= 0.45 X Fck X Modification Factor X Column Area

) Pu, Hence Safe.

Pu

A2

A1 =

Base Area

Tc

sqm
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT No.c-17, DooR
NO.15/,12,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.GOOOG1 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

COTUMN DESIGN CATCUTATIONS

Definitions Of Terms:

Allforces in units kN and m

All reinforcement details like area, spacing are mm

Grade Of steel for 6 mm dia. bars is Fe250. lt 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.

P = Stiffness proportion factor at joint ( column stiffness/sum of stiffness of all
members connected at joint)

Au = Elastically computed first order lateral deflection.(Relative deflections)

el- = Strain at level considered, Calculated ignoring the sfiffening of the concrete
in tension zone

4rm = Average steel strain at level considered

= Distance from the point considered to the surface of the nearest longitudinal

2

3

Ag=
Aeff =

Ak=
Ash =

$=
beff =

$=

d=
i

deffr =

D=
Dk=
Ec=
Es=
FcPerm =

Gross area of the column cross section

Effective area of column / wall considered for shear check in sqmm

Area of confined concrete core

Area of link cross section

Effective Width of Column in mm

Effective Width of Column in mm

Width / Smaller Dimension of Column in mm

Effective Depth of Column in mm

Effective Depth of Column in mm

Depth / Larger Dimension of Column OR Diameter of Circular Column in mm

Diameter Of core measured to the outside of circular link

ffiffiModulus of elasticity of steel CfJlUA. F.*,id. Structural !

;::':r l{ o' S LrlJ2014I4if 337

Permissible Stress in Concrete required in N/ (sqmml iii *ll\1St:Lfnl'iT3
rr^'a i''iir "l ' 

r ;:-:r'i' l:a:iikaranli' Chennai'600 100'

'="' ' " 
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

Stress in steel

= Permissible Stress in Steel required in N/ (sqmm)

Characteristic compressive strength of concrete cube in N/sqmm

Yield Stress Of Steel in N/sqmm

Longer dimension of rectangular link measured to its outer face

Total lateral force acting within the story(Story shear)

Height of the story (Floor height)

Reduction factor for slenderness moments

Additional moment due to slenderness about major axis (Along D)

Addifional moment due to slenderness about minor axis (Along B)

Moment due to minimum eccentricity along D

Moment due to minimum eccentricity along B

Moment capacity of web portion of wall as per clause 9,4,2 and Annes A of

Factored moment Along D (Momemt About Major Axis)

Factored moment Along B (Momemt About Minor Axis)

Moment capacity of section for NA angle at design Pu

Resultant design moment at angle to local major axis

Axial capacity of column along B as defined in 39.7.1.1

Axial capacity of column along D as defined in 39.7.1.1

Factored axial force

Axial load on column as defined in 39.6

= Sum of Axial loads on all column in the story (Gravity Load)

Stability lndex (factor for checking sway/ non sway condition for a given

Link Spacing

Shear Strength Enhancement Factor = Multiplying factor for shear strength of
concrete as per 40.2.2

45 Vur =

20 Fst =

2t FstPerm

22 Fck =

23Fy=
24[=
25Hu=
26Hs=
27[=
28 Max =

29 May =

30 Mminx =

31 Mminy =

32 Muv =

ts 13920 - 2076

33 Mux =

34 Muy =

35 MCap =

36 MRes =

37Pb=
38Pd=
39Pu=
40 Puz =

4t Pu_Total

424=
story)

43$=

-1 D----
Fa cto red res u rta nt s h ea r ro rce a cti n g o n t h e .gly113h1uqry.fl]?:1ffi;l8:i 

Epli,
Factored shear force Along B CMDA Regd'Stru.tlffitoriio^_0,

sEi cot'lsu lrnuliennai+oo 
r oo.

N0.11. Theradi Street, P;
""''" U;ii, 

'9-2-Szrbzsgg 
I 9952050543-

Eirrif , .ttutchankarg7@yahoo'co 
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUGTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOC!ETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
47 Vuy = Factored shear force Along D

48 Wcr =

49 WcrPerm

Surface Crack Width

= Permissible Crack Width required in mm

50 P = lt is a Neutral Axis angle corresponding to load angle to find out MCap

Code References:

ts 456

ELEMENT CLAUSE / table

1

2

3

4

5

6

7

8

9

10

Max area of reinforcement

Min area of reinforcement

Min number of bars :

Minimum Eccentricity Calc

Effective Length : 25.2

Slenderness Moments :

Design for axial loads :

Design of horizontal links

Design shear strength :

Stiffness Proportion Factor, p

Stability(lndex, Q) :

Crack width calculation :

Design for axial loads And uniaxial bending

Design for axial loads And Biaxial bending

: 26.5.3.1-a & b

: 26.5.3.1-a & b

26.5.3.1.-c

: 25.4 & 39.2

2s.3 & 39.7

39.3

: 26.5.3.2

40.2

: E-L

E-2

3.8

39.s

39.6

1,1,

1.2

13

14

15 Multiplying factor to Beam Stiffness for effective length calculation :

[:', U, r, l i r iiiiIiii |{, ir{. hdiill li;ii,iilH, liii$$ii, rflll!*
tl;'i:rl i',. :, 1, i,:1, :: ::i::1 ;l i:';'1'lirsri il;ii'l (li-S:'i)
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNA!.600061 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
ts 13920 - 2016

ELEMENT CLAUSE / table

1 Spacing of special confining reinforcement : 10.4 and 7.6

7.6.1

10.4.1"

4 Muv-Moment Capacity of Web : Annex

5 Additional Compressive Force in BE : 10.4.2

6 Check for BE in tension and compression : 1.0.4.2.7 and L0,4.3

7 Shear include due to Beam : 7.5

2 C/s area of special confining reinforcement

3 Applicability of boundary element :

8 Minimum Flexural Strength of Column : 7.2

9 Shear Check at Column Joint : 9.1-

10 Length of wall to thickness ratio : 10.1.3

11 Type of wall & Minimum reinforcement : 10.1,.4

12 Largest diameter of longitudinal steel bar : 1"0.L.8

13 Shear reinforcement in RC wall : 10.2,3

t4 Special confinement reinforcement in Boundary Element : 10.4.4

15 Minimum vertical reinforcement across horizontal construction joint : 14.7

Sway Calculafion (Stability lndex)

For Global-X Direction

Level Load Name Storey Heieht (m) Gravity Load P (kN) Relative Displacements
(mm) Storey Shear (kN) Stability tndex Sway Condition

A B C D BxC/(AxD)

0 m to 3 m LOAD 1: EQ+X 3 1,4048.485

3 m to 6 m LOAD 1: EQ+X 3 14048.485

6 m to 9 m LOAD 1: EQ+X 3 11621..294

9 m to 12 m LOAD 1: EQ+X 3 9507.095

L2 m to l-5 m LOAD 1: EQ+X 3 7A79.903

L5 m to LB m LOAD 1: EQ+X 3 4652.712

L8 m to 21m LOAD 1: EQ+X 3 2225.52

'il?ri€$!,0;03:6 ii

0.29

0.441

0.456

0.438

0.39

0.312

0.203

21..099

21,.099

20.s1s

19.467

17.133

0.064 Sway

0.098 Sway

0.086 Sway

0.071 Sway

8.23j 0;018.r: Non Sway,,.'l-i
i,,-i..' 

:'"i--;t':;--l

hlo.11,'ih::,;,:.:: :''''' " -:'"';'"i'':i:''""r'i';';'i0$'' -' 
Ltrll, :l '.1.,': r.':;;' 

j i ;;i':lir;u'i3
Erri aii : i:.trl:ti:';i,r=;;ii:; it?i.i3'':ai':i':,''c;'iil
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
21 m to 24 m LOAD 1: EQ+X 3 180.037 0.438 1.084 0.024 Non Sway

For Global-Y Direcfion

Level Load Name Storey Height (m) Gravity Load P (kN)

(mm) Storey Shear (kN) Stability lndex Sway Condition

Relative Displacements

BxC/(AxD)

0mto3m LOAD3: EQ+Z 3

3mto6m LOAD3: EQ+Z 3

6mto9m LOAD3: EQ+Z 3

9 m to 12 m LOAD 3: EQ+Z 3

l-2 m to 15 m LOAD 3: EQ+Z 3

15 m to 1"8 m LOAD 3: EQ +Z 3

18mto21m LOAD3: EQ+Z 3

21-mlo24m LOAD 3: EQ+Z 3

General Data

Column No. : C1

14048.485

14048.485

1.L621,.294

9507.095

7079.903

4652.712

2225.52

180.037

Fe415 N/sqmm

Fe415 N/sqmm

0.125 21,099 0.028 Non Sway

0.2 2L099 0.044 Sway

0.209 20.515 0.039 Non Sway

0.201 19.467 0.033 Non Sway

0.18 17.133 0.025 Non Sway

A.M4 13.485 0.017 Non Sway

0.095 8.233 0.009 Non Sway

0.132 0.635 0.012 Non Sway

Level :

Frame Type

0mTo3m

= Non-Ductile

Response Reduction Factor = J

Design Code = lS 456 : 2000 + lS 13920 :2OtG

Grade Of Concrete =

Grade Of Steel (Main) =

Grade Of Steel (Shear) =

M25 N/sqmm

Fe415 N/sqmm

Fe415 N/sqmm

Grade Of Steel - Flexural Design =

Grade Of Steel - Shear Design =

ColumnB - 230 mm
fiil li -'r. 

ggi!; 2024t 4!C137

ss e0risut_IAFiTs
H0.11, Theradi Siree! Paliikaranai, Chennai-600 f00.

Cslt: 9282102586 , 99520506.13
Email: structs hanha*7 @ aho o.com

(,;',::,:.,... , ' '.: ,;;.i.i:,t.,, :..-;,1r',..1,,;,i,i,i .i ii;ii,.i)



(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(.

(

(

(

(

(

(

(

i,

(

(

(

(

(

(

(

(

(

(

STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Column D : 500 mm

Clear Cover = 50

Clear Floor Height @ B =

Clear Floor Height @ D =

No 0f Floors = t

No Of Columns ln Group

Column Type : UnBraced

Minimum eccentricity check :

Code defined D/B ratio : 4

One Axis at a Time

1322.46 kN

13.15 kNm

-1.13 kNm

-1.58 kN

-9.06 kN

mm

3000 mm

2400 mm

Beam 2

Beam 1 Beam 2

D/B Ratio : 2.61-<= 4 Hence, Design as Column

Flexural Design (Analysis Forces)

Analysis Reference No. = 33

Load Combination = [1] : 1.5 (LOAD 5: DL)+1,5 (LOAD 6: LL)

Critical Location= Top Joint

Pu:
Mux =

MuY =

Vux =

Vuy =

Effective Length Ca lculation

Calculation Along Major Axis Of Column

Joint Column Stiffness

Beam l"

(LengthxWidthxDepth)

(LengthxWidthxDepth)

tr, En eu A h!{ r p u rann[96,Jll.t]liE. ffilrsE,
Beam Sizes Beam StiffnessLBeta !

virrv^rt-5-'---" - -.-^^-
leta" :: '' l, - ' ,.:r..ri.:i:.,i
vrr.v^ .!Ylr!' -: - ___.^^-:,rt^Ai'

o' sEtllzozlBtoogr'E"riCousuLrANTs

N0.11, ThendiJt r.t, ptUif'onai' Chennai600 100'
"-"" 

Crii' sasztbrsto 
' 

e9520s0643
g*At .futehanka0T@Yahoo'com
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MminY =

= 26.45 kNm

Slenderness Check

STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNA!.600061 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
N-m x L0^6 mm mm N-m x 10^6 N-m x 10^5

Bottom 138 No Beam No Beam 1

Top 138 731"0 x 230 x 600 3170 x 230 x 600 56.635 130.599

Sway Condition (as per Stability lndex) - Sway

Effective Length Factor along Major Axis = 2.75

Calculation Along Minor Axis Of Column

Joint Column Stiffness

Beam Sizes

Beam Stiffness

Beta

Beam 1

(Length x Width x Depth) Beam 2

(Length x Width x Depth) Beam 1 Beam 2

N-m x L0^6 mm mm N-m x 10^6 N-m x 10^6

Bottom 20.278 No Beam No Beam 1

Top 20.278 No Beam No Beam 1

Sway Condition (as per Stability lndex) = Non Sway

Effective Length Factor along Minor axis = 1

Minimum Eccentricity Check

Since Axial Force is compressive, Min. Eccentricity check to be performed

Most critical case is with Min. Eccentricity check in Y-direction

Minimum Eccentricity Along B :

Minimum Eccentricity = Unsupported Length/SOO+ B/30

= 13,67 mm

Pu x Minimum Eccentricity

0.596

Er,l,{,lii.,{tlF-tR,l|'Tg:ht*-fn,.}'$IlH'iilLlEi:,Slf 
E

ti*ii t l., t -.,, i t.i :.Y ; :\{i' i {el i': ;fr c 
"; 

c rr1



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH !N THE LIMIT
OF GREATER CHENNAI CORPORATION
Max Slenderness Ratio(L/B) =

< 60 (Hence Ok)

Column ls Unbraced Along D

Slenderness Check Along D:

Effective Length Factor =

Slenderness Ratio =

' 17, Column not Slender Along D

Column ls Unbraced Along B

Slenderness Check Along B:

Effecfive Length Factor =

Slenderness Rafio =

= 1"3.04, Column Slender Along B

Slenderness moment along B =

= 25.87 kNm

Design slenderness moment along B

13.04

2.75

Effective Length / D

1,

Effective Length / B

(Pu B/ 2000) (Ley/B)^2

Puz =

Pb=

Direction

AB

1756.08

591.36 kN

Manalysis

CE

KN

Mmin (Abs)

F

13.15

26.45 -26.45

(

(

Reduction factor 'k' for slenderness moment =

= 0.37 ( = 1, Hence k=0.37

Mslndy - k x25.87

= 9.63 kNm

Calculation of Design Moment

(Puz-Pu) /(Puz- Pb)<=1

Mdesign Mslndx (Abs)

Major Axis - Mux 13.15 0

9.63

13.15

-36.08

Er, M. SHA Nf"$ R, i'l'Tec
. iYl. J fl rl i5i'.rl I \, ""''-",-.--;ginesr GR_I (sE.l)
CMDA Retd. $trucHrat r 

r 4:,,i:,,..
iltg it- rilri-lf :: :l::i' 
i?j cousuumur3ennaisoo 

I oo.
*' 

"' T:lil!',[T]J,lttiiiil i t to s ar

e*-jii *ttutshankarg7@yaho 0'i:0m

Minor Axis - Muy -1.13



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BU!LDING
SOCIETY NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Where

A=
D-

r_
L-

r-L-

tr-
l-

Final Critical Design Forces

Moments directly from analysis

Moments due to minimum eccentricity

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

Moment due to slenderness effect

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

1322.46

13.15 kNm

-36,08 kNm

Pu

Mux

Muy

Resultant Moment (Combined Action)

Moment Capacity Check

Pt Calculated = 0.49

Rei nforcement Provided= 6-T12

Load Angle = Tan-1(Muy/Mux)

= 69.97 deg

MRes = 38.4 kNm

MCaP = 42.61 kNm

Capacity Ratio =

= 0.9<=1

MRes/ MCap

Shear Calculation Along DAlong B

Critical Load Combination [12] : 1.5

DL)+1.5 (LOAD 6: LL)

Design shear force, Vu (kN) -t3.4196

Pu (kN) 1109.06 1.322.46

KN

(LOAD 5: DL)-1.5 (LOAD 1:

-t.6783

[1] : 1.s (LOAD 5:EQ+X)

I

(

(

(

(
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Deff, Beff (mm)544 174

Aeff (sqmm) L25t2O 104400

Design shear stress, Tv Vu / (B x Deff) Vu / (D x Beff)

Tv (N/sqmm) 0.1073 0.0161

Pt (%) 0.246 0.246

Deslgn shear strength, Tc (N/sqmm) 0.3621 0.3621

Shear Strength Enhancement Factor (Compressive Force) l-+3xPu/(BxDxFck)

7.0637 2.s201,

Shear Strength Enhancement Factor (Tensile Force)

Shear Strength Enhancement Factor (max) 1.5 1.5

Shear Strength Enhancement Factor 1.5 1.5

Enhanced shear strength, Tc-e (N/sqmm) 0.5432 05432

Design shear check Tv < Tc x Enhancement factor Tv < Tc x Enhancement factor

Shear Links Design Shear Links Not Required Shear Links 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

-3mm
Criterion for spacing of normal links

\

(

I

Min^ Longitudinal Bar dia X 16 =

Min. dimension of column =

Max.300 mm =

Provided spacing

300 mm

= 175 mm

192 mm

230 mm

4

Table For Links(

,.

(

(
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.GOOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Required Provided

Normal Design Shear Design Ductile Design Normal Zone Ductile Zone

Link Dia. 8 --- 8 *-

SpacinglT5 L75

(

i

General Data

Column No. : C1

lS 456 : 2000 + lS 13920 : 2016

M25 N/sqmm

Fe415 N/sqmm

Fe415 N/sqmm

= Fe415 N/sqmm

= Fe415 N/sqmm

mm

mm

mm

3000 mm

2400 mm

(

(

(

(

(

Level : 5mTo9m

Frame Type = Non-Ductile

Response Reduction Factor

Design Code =

Grade Of Concrete

Grade Of Steel (Main) =

Grade Of Steel (Shear) =

Grade Of Steel - Flexural Design

Grade Of Steel - Shear Design

Column $ : 230

Column D = 600

Clear Cover = 50

Clear Floor Height @ B =

Clear Floor Height @ D =

No Of Floors = f

No Of Columns ln Group

Column Type : UnBraced

Minimum eccentricity check :

Code defined D/B ratio :

(

D/B Ratio : 2.6L<= 4 Hence, Design as Column

one Axis at a TimeEt'Ifl' SHANKAR't*''-.11f;
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

Flexural Design (Analysis Forces)

Analysis Reference No. = 113

lU : 1.s (LOAD 5: DL)+1.5 (LOAD 6: LL)Load Combination

Critical Location=

Pu=
Mux =

MuY =

Vux =

Vuy =

t071,.4

1.6.92

-0.3s

-0.47

-20,34

Top Joint

KN

kNm

kNm

KN

KN

(

I

i

(

Effective Length Ca lculation

Calculation Along Major Axis Of Column

Joint Column Stiffness Beam Sizes Beam Stiffness Beta

Beam L

(Length x Width x Depth) Beam 2

(Length x Width x Depth) Beam L Beam 2

N-m x L0^6 mm mm N-m x 10^6 N-m x 10^6

Bottom 1"38 731,0 x 230 x 600 3170 x 230 x 600

Top 138 7310 x 230 x 600 3170 x 230 x 600

Sway Condition (as per Stability lndex) - Sway

Effective Length Factor along Major Axis = 1.66

56.635 130.599

s6.63s 130.s99

Reg No, SE U2024,4,0037

SB CONSULTANTS
No.ll, Theradi Street Pallikaranal, Chennai600 

,l00.

Cell: 9282102586, 9952050643

Email: stnrctshanka0T@Yahoo.com

0.s96

0.596

Calculation Along Minor Axis Of Column

Joint Column Stiffness

Beam Sizes

Beam Stiffness

Beta

E r, M. $ HA N KA R, tl.Tecil(sttct),trlllE, ltrissE, FMAccE

CMDA Regd. Structural Engineer GR'I (SE'I)

I
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH tN THE LIMIT
OF GREATER CHENNAI CORPORATION
Beam l"

(LengthxWidthxDepth)

(LengthxWidthxDepth)

N-m x 10^6 mm mm N-m x L0^6 N-m x l-0^6

Bottom 20.278 No Beam

Top 20.278 No Beam

Beam 2

Beam l" Beam 2

No Beam

No Beam

1

1,

Non Sway

1
(

Sway Condition (as per Stability lndex) =

Effective Length Factor along Minor axis =

Slenderness Ratio =

= 6.64, Column not Slender Along D

Column ls Unbraced Along B

Slenderness Check Along B:

Effective Length Factor =

Slenderness Ratio =

Minimum Eccentricity Check

Since Axial Force is compressive, Min. Eccentricity check to be performed

Most critical case is with Min. Eccentricity check in Y-direction

Minimum Eccentricity Along B :

Minimum Eccentricity = Unsupported Lensth / 5O0 + B I 30

MminY =

= 13.67 mm

Pu x Minimum Eccentricity

= 21-.43 kNm

Slenderness Check

Max Slenderness Ratio(L/B) =

< 60 (Hence Ok)

Column ls Unbraced Along D

Slenderness Check Along D:

Effective Length Factor =

13.04

I

1.56

Effective Length / D

1

Effective Length / B



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT No.c.17, DooR
NO.15/12,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
= 13.04, Column Slender Along B

Slenderness moment along B = (Pu B/Z0O0l (Ley/B)^2

= 20.96 kNm

Design slenderness moment along B

(

I

Puz =

Pb=

Direction

AB

1756.08

591.36 kN

Manalysis

CE

KN

Mmin (Abs)

F

Reduction factor'k'for slenderness moment =

= 0.59 < = 1, Hence k=0.59

Mslndy - k x20,96

= 12.32 kNm

Calculation of Design Moment

(Puz-Pu) /(Puz- Pb)<=1

I

Major Axis - Mux

Minor Axis - Muy

Where

A

B

c

E

F

Final Critical Design Forces

Pu = L07L.4 kN

Mdesign Mslndx(Abs) Mdesign-final

16.92 L6.92 0 16.92

-0.35 21,.43 -21..43 12.32 -33.7s

Moments directly from analysis

Moments due to minimum eccentricity

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

Moment due to slenderness effect

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

ir.,.,1

I

,I

(

(

1
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Mux =

Muy =

L6.92 kNm

-33.75 kNm

(

Resultant Moment (Combined Action)

Moment Capacity Check

Pt Calculated = 0.49

Reinforcement Provided= 6-T12

Load Angle = Tan-1(Muy/Mux)

= 53.38 deg

MRes = 37.75 kNm

MCaP = 54.37 kNm

Capacity Ratio = MRes/ MCap

= 0.59 <= 1

Shear Calculation Along DAlong B

Critical Load Combination [12] : 1,5 (LOAD 5: DL)-1.5 (LOAD 1: EQ+X) [20] : 0.9 (LOAD 5:

DL)-1,5 (LOAD 1: EQ+X)

Design shear force, Vu (kN) -22.9706

Pu (kN) 901..7s s38.79

Deff, Beff (mm)544 174

Aeff (sqmm) 125120 104400

{

(

(

I

(

-0.4639

Design shear stress, Tv Vu / (B x Deff) Vu / (D x Beff)

Tv (N/sqmm) 0.1835 0.0044

Pt (%) 0.246 0.246

Design shear strength, Tc (N/sqmm) 0.3621 0.3627

Shear Strength Enhancement Factor (Compressive Force)

1.8649 1".6193

Shear Strength Enhancement Factor (Tensile Force)

Shear Strength Enhancement Factor (max) L.5 1.5

Shear Strength Enhancement Factor 1.5 1.5

fftssE, FtdACcE

CMDA Regd. Structunt EngineerGR-I (SE-I)
Reg No. SEIU2024/410037

SB CONSULTANTS
N0,11, Theradi Street Pallikaranai, Chennai-600 .l00.

Cell: 9282102586 , 9952050643
Email : etructshanka0T@yahoo.com
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l
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILD!NG
SOCIETY NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Enhanced shear strength, Tc-e (N/sqmm) 0.5432 0.5432

Design shear check Tv < Tc x Enhancement factor Tv < Tc x Enhancement factor

shear Links Design shear Links Not Required shear Links Not Required

Design Of Links

Links in the zone where special confining links are not required

(
Normal Links

Diameter of link= 8mm
> Max. longitudinalbar dia / 4

-3mm
Criterion for spacing of normal links

Min. Longitudinal Bar dia X 16

Min. dimension of column

Max.300 mm = 300

Provided spacing =

=

mm

t75

I92 mm

230 mm

Ductile Design NormalZone Ductile Zone

8 ---

775

Table For Links

Required

Normal Design

Link Dia.

Spacing L75

General Data

Column No.

Level :

Frame Type

Provided

Shear Design

I ---

mTol"2m

Non-Ductile

C1 CIilDA RegC. Structurat EngineerGR-I (SE-t)
Reg No. SEIr,2024/4r003r

SB CONSULTANTS
No.l1, Theradi Stree[ pallikaranal, Ctrennai{00 100.

Cell: 92B2i02586, 9952050643
Email: strucbhanhag7@yahoo.comResponse Reduction Factor

I
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(

i

I

I

i

i

I



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT No.c-17, DooR
NO.15112,5 TH MA!N ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNA!.600061 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Design Code = lS 456 : 2000 + lS 13920 : 20L6

(

i

!

t

(

(

(

i

!

(

(

(.

I

I

I

(

Grade Of Concrete =

Grade Of Steel (Main) =

Grade Of Steel (Shear) =

Grade Of Steel- Flexural Design =

Grade 0f Steel - Shear Design =

Column B - 230

Column D = 600

Fe41"5 N/sqmm

Fe415 N/sqmm

M25 N/sqmm

Fe4L5 N/sqmm

Fe415 N/sqmm

mm

mm
(

(

(

Clear Cover = 50 mm

Clear Floor Height @ B = 3000 mm

Clear Floor Height @ D = 2400 mm

No Of Floors = 1

No Of Columns ln Group =

Column Type : UnBraced

Minimum eccentricity check : One Axis at a Time

Code defined D/B ratio : 4

D/B Ratio : 2.61<= 4 Hence, Design as Column

Flexural Design (Analysis Forces)

Analysis Reference No. = 153

Load Combination = [1] : 1.5 (LOAD 5: DL)+1.5 (LOAD 6: LL)

Critical Location= Boilom Joint

Pu=
Mux =

MuY =

Vux =

Vuy =

963.2 kN

-9.4 kNm

2.49 kNm

-1.26 kN

-20.25 kN

1
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.GOOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

Effective Length Calculation

Calculation Along Major Axis Of Column

Joint Column Stiffness Beam Sizes Beam Stiffness Beta

Beam L

(Length x Width x Depth) Beam 2

(Length x Width x Depth) Beam 1 Beam 2

N-m x L0^6 mm mm N-m x 1"0^6 N-m x 1"0^6

Bottom 138 73IOx 230 x 600 3170 x 230 x 600 56.635 130.599

Top 138 7310x 230 x 600 3170 x 230 x 600 56.635 L30.599

Sway Condition (as per Stability lndex) = Sway

Effective Length Factor along Major Axis = 1.66

0.596

0.596

Calculation Along Minor Axis Of Column

Joint Column Stiffness

Beam Sizes

Beam Stiffness

Beta

Beam 1

(Lensth x Width x Depth) Beam 2

(Length x Width x Depth) Beam 1 Beam 2

N-m x 10^6 mm mm N-m x 10^6 N-m x 10^5

Bottom 20.278 No Beam No Beam 1

Top 20.278 No Beaft No Beam 1

Sway Condition (as per Stability lndex) = Non Sway
..\ :.i !'l-

Er.M. SHAI'IKAR, ts'Tt
Effective Length Factor along Minor axis = 1 Etfl;il?llT';*;ilfiigdirre*r GR.I (sE:I]

. ,!i. ..:.. 
.

1i;1,::-..i: 
:

;r,-,.,,. , ..i.r...,\

Minimum EccentricityCheck hit,li,'i?;ir':lt.:l'.t-.-1,.;,.,,"'i'l:'i 
1''.':iiri;'iii'"ii'i iiir'

I ;,^fl :t:':1:f :;;'.i..,,*, ,,,, ' 
o,:'

Since Axial Force is compressive, Min. Eccentricity check to be performEfriiirs-i: -'''': ':' '
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNA!.600061 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Most critical case is with Min. Eccentricity check in Y-direction

Minimum Eccentricity Along B :

Minimum Eccentricity = Unsupported Length / 500+B / 30

MminY =

= 13.67 mm

Pu x Minimum Eccentricity(

(

!

(

('

I

= L9.26 kNm

Slenderness Check

Max Slenderness Ratio(L/B) =

< 60 (Hence Ok)

Column Is Unbraced Along D

Slenderness Check Along D:

Effective Length Factor =

13.04

1,66

Effective Length / D

t
Effecfive Length I B

Slenderness Ratio =

= 6.64, Column not Slender Along D

Column ls Unbraced Along B

Slenderness Check Along B:

Effective Length Factor =

Slenderness Ratio =

= 13.04, Column Slender Along B

Slenderness moment along B = (Pu B/ 2000) (Ley/B)^2

= 18.85 kNm

Design slenderness moment along B

Puz =

Pb=
1756.08

s91.36 kN

KN

Reduction factor'k'for slenderness moment =

= 0.68 ( = 1, Hence k=0.58

MslndY= ftx18.85

= 12.83 kNm

(Puz-Pu) /(Puz- Pb)<=1

{

(

(

(

1:r.iri. i,ii.liiii*li''ii..i.:,:i,.i1lt..,l1i:..i::'l:'y]li.:1]-
,,t"a,i;." ',': ''"'-: ':,'l: ': '-;'' l :-;''': i'*\I;"ri

lit.1i, ji i':lr;i' j'iizt' t:-.''',( t: "' r;l ; :;;, :] ;i* 
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't,l'' 
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etuui1., ti ii:r;I:::iiJ:1:?':l:it::i ir': i-'i-'i] r"
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,6 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.GOOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

Calculation of Design Moment

Direction Manalysis Mmin (Abs)

F

Mdesign Mslndx(Abs) Mdesign-final

ABC
Major Axis - Mux

Minor Axis - Muy

E

-9.4

2.49

963.2 kN

-9.4 kNm

32.09 kNm

-9.4 0 -9.4

19.26 19.26 12.83 32.09

Where

A

B

c

E

F

Final Critical Design Forces

Moments directly from analysis

Moments due to minimum eccentricity

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

Moment due to slenderness effect

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

(

(,'

(

(

I

Pu

Mux

Muy

(

(

i

Resultant Moment (Combined Action)

Moment Capacity Check

Pt Calculated = 0.49

Reinforcement Provided= 6-Tt2

Load Angle = Tan-1(Muy/Mux)

= 71.68 deg

MRes = 33.44 kNm

MCaP = 55.2 kNm

it^.1.:

i
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(

(

i

(
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(
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Capacity Ratio = MRes/ MCap

= 0^61<= 1

Shear Calculation Along DAlong B

Critical Load Combination [12] : 1.5 (LOAD 5: DL)-1.5 (LOAD 1: EQ+X) [20] : 0.9 (LOAD 5:

DL)-1.5 (LOAD 1: EQ+X)

Design shear force, Vu (kN) -22.635 -0.8217

Pu (kN) 794.77 47s.37

Deff , Beff (mm)5aa 174

Aeff(sqmm) 1,25L20104400

Design shear stress, Tv Vu / (B x Deff) Vu / (D x Beff)

Tv (N/sqmm) 0.1809 0.0079

Pt (%) 0.246 0.246

Design shear strength, Tc (N/sqmm) 0.3621 0,3621

Shear Strength Enhancement Factor (Compressive Force) l"+3xPu/(BxDxFck)

1.7622 1.5464

Shear Strength Enhancement Factor (Tensile Force)

Shear Strength Enhancement Factor (max) 1.5 1.5

Shear Strength Enhancement Factor 1.5 1.5

Enhanced shear strength, Tc-e (N/sqmm) 0.5432 0.5432

Design shear check Tv < Tc x Enhancement factor Tv < Tc x Enhancement factor

Shear Links Design Shear Links Not Required Shear Links 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

=Jmm
Criterion for spacing of normal links



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH tN THE LIMIT
OF GREATER CHENNAI CORPORATION
Min. Longitudinal Bar dia X 16 = !92 mm

Min. dimension of column = 230 mm

Max.300 mm = 300 mm

Provided spacing = L75 mm

Table For Links

Required

Normal Design

Link Dia.

Spacing L75

Provided

Shear Design

8 ---

Grade Of Concrete =

Grade Of Steel (Main) =

Ductile Design Normal Zone Ductile Zone

8 ---

L75

M25 N/sqmm

Fe415 N/sqmm

General Data

Column No. : C1

Level : 12 m To 15 m

Frame Type = Non-Ductile

Response Reduction Factor = J

Design Code = lS 456 : 2000 + lS 13920 : 2015

Grade Of Steel (Shear) = Fe415 N/sqmm

Grade Of Steel- Flexural Design = Fe4L5 N/sqmm

Grade Of Steel - Shear Design =

Column$ = 230 mm

ColumnD = 600 mm

Clear Cover = 50 mm

ClearFloorHeight@B = 3000

ClearFloorHeight@D = 2400

Fe415 N/sqmm

mm

mm

\
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(
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
No Of Floors - 1

No Of Columns ln Group = l
Column Type : U nBraced

(

{

D/B Ratio : 2.6L <= 4 Hence, Design as Column

Flexural Design (Analysis Forces)

Analysis Reference No. =

Minimum eccentricity check :

Code defined D/B ratio : 4

Load Combination

Critical Location=

One Axis at a Time

193

[1] : 1.5 (LOAD 5: DL)+1.5 (LOAD 6: LL)

Beam Sizes Beam Stiffness

Pu=
Mux =

MuY =

Vux =

VuY =

708.87

40.15

-1.29

-0.67

-24.1,6

Top Joint

KN

kNm

kNm

KN

KN

(

I.

(

(

(

Effective Length Ca lcu lation

Calculation Along Major Axis Of Column

Joint Column Stiffness

Beam L

(LengthxWidthxDepth)

(LengthxWidthxDepth)

N-m x l-0^6 mm mm N-m x 10^6 N-m x 1"0^6

Beam 2

Beam 1 Beam 2

T

No.11, fherao
Celt:

Email: r

56.63s 130.s99

56.635 L30.599

(

(

(

(

(

(

Bottom 138 73tOx 230 x 600

Top 138 7310 x 230 x 600

3170x230x600

3170x230x600

0.596

0.596

Sway Condition (as per Stability Index) - Sway
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Effective Length Factor along Major Axis = 1.66

Calculation Along Minor Axis Of Column

Joint Column Stiffness

Beam Sizes

Beam Stiffness

Beta

Beam 1

(Length x Width x Depth) Beam 2

(Length x Width x Depth) Beam 1 Beam 2

N-m x 10^6 mm mm N-m x L0^6 N-m x L0^6

Bottom 20.278 No Beam No Beam 1,

Top 20.278 No Beam No Beam 1

Sway Condition (as per Stability Index) - Non Sway

Effective Length Factor along Minor axis = 1

Minimum Eccentricity Check

Since Axial Force is compressive, Min. Eccentricity check to be performed

Most crifical case is with Min. Eccentricity check in Y-direction

Minimum Eccentricity Along B :

Minimum Eccentricity = Unsupported Length/500 + B/30

= 13.67 mm

MminY = Pu x Minimum Eccentricity

= L4.L8 kNm

Slenderness Check

Max Slenderness Ratio(L/B) = 13.04

< 60 (Hence Ok)

Column ls Unbraced Along D

Slenderness Check Along D:



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STIUT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

Effective Length Factor =

Slenderness Ratio =

= 6.64, Column not Slender Along D

Column ls Unbraced Along B

Slenderness Check Along B:

Effective Length Factor =

Slenderness Ratio =

1.66

Effective Length / D

1.

Effective Length / B

= l-3.04, Column Slender Along B

Slenderness moment along B = (Pu B/ 2000) (Ley/B)^2

= 13.87 kNm

Design slenderness moment along B

Puz =

Pb=
1756.08

591.36 kN

KN

Reduction factor 'k' for slenderness moment =

= 0.9 < = 1, HenCe k=0.9

Mslndy - k x13.87

= t2.47 kNm

(Puz-Pu) lPuz- Pb)<=1

Calculation of Design Moment

Direction Manalysis Mmin (Abs) Mdesign

ABCEF

Major Axis - Mux 40.15 40.15 0 40,1-5

Minor Axis - Muy -1.29 14.18 -I4.LB 72.47 -25.65

Mslndx(Abs) Mdesign-final

Moments directly from analysis

Moments due to minimum eccentricity

Where

A

B

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

l

(

L

i

1

{

i

I

t.

: .. ..
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,6 TH MAIN ROAD, NANGANALLUR CO.OPERATTVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
E - Moment due to slenderness effect

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

Final Critical Design Forces

Pu = 708.87 kN

Mux = 40.!5 kNm

MUY = -26.65 kNm

Resultant Moment (Combined Action)

Moment Capacity Check

Pt Calculated = 0.49

Reinforcement Provided= 6-T12

Load Angle = Tan-1(Muy/Mux)

= 33.58 deg

MRes = 48.18 kNm

MCaP = 1"22.74 kNm

Capacity Ratio = MRes/ MCap

= 0.39 <= l-

Shear Calculation Along DAlong B

critical Load combination [20] : 0.9 (LOAD 5: DL)-1,5 (LOAD 1: Ee+X) [20] : 0.9 (L6AD 5:
DL)-1.s (LOAD 1: EQ+X)

Design shear force, Vu (kN) -16.5198 -0.5606

Pu (kN) 348.68 348.68

Deff , Beff (mm)544 t74

Aeff(sqmm) r25J20104400

Design shear stress, Tv Vu / (B x Deff) Vu / (D x Beff)

Tv (N/sqmm) 0.132 0.0054

(

(

i

(

I

(

I

(

._/

aw
Er. M. $ H AN I({ R, lr.Tsch(}tnic$,[llE, Mls E] ry[g.cE-'6rrrol 

C.go. dtruetunl Engineer GR'I (SE I)
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$b CONSULTANTS
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15/12,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO61 COMPRISED T.S NO.3 BLOCK

] NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Pt (%) 0.246 0.246

/ Design shear strength, Tc (N/sqmm) 0,3621 0.3621,

, ShearStrength Enhancement Factor(Compressive Force) 1+3x Pu/(Bx Dx Fck)

, 1.3344 1,.4008

Shear Strength Enhancement Factor (Tensile Force)

Shear Strength Enhancement Factor (max) 1.5 1.5

Shear Strength Enhancement Factor 1,.3344 1.4008

Enhanced shear strength, Tc-e (N/sqmm) 0.4832 0.5072
I

, ,esign shear check Tv < Tc x Enhancement factor Tv < Tc x Enhancement factor

hear Links Design Shear Links Not Required Shear Links 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

,=3mm

Criterion for spacing of normal links

, Min. Longitudinal Bar dia X 16 = 192 mm

Min. dimension of column = 230 mm

Max.300 mm = 300 mm

rovided spacing = 175 mm

,,,,', ',,,,,.,k:.... , - ;
Table For Links

Required Provided li.i. r,, ,, . : , ,, :, : .1, i,i;i',,ii31,
'..-,i:.. -. : j.

Normal Design Shear Design Ductile Design Normal Zone Ductile Zb.n*d: :.:i::*'::riil.i:::i-,r.','ia,, r , r , : r:rt'r

Link Dia. I --- 8 ---

' Spacing 175 175
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STILT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C-17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO.OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI.6OOO6I COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION

General Data

Column No. : C1

Level : 15 m To L8 m

Frame Type = Non-Ductile

Response Reduction Factor

1

I

I

Design Code =

Grade Of Concrete

Grade Of Steel (Main)

Grade Of Steel (Shear)

Grade Of Steel - Flexural Design

Grade Of Steel - Shear Design

Column B - 230

Column D = 600

Clear Cover = 50

Clear Floor Height @ B =

Clear Floor Height @ D =

No Of Floors - 1

No Of Columns ln Group =

Column Type : UnBraced

Minimum eccentricity check :

Flexural Design (Analysis Forces)

Analysis Reference No. =

Load Combination =

lS 456 :2000 + lS 13920 :ZOTG

M25 N/sqmm

Fe415 N/sqmm

Fe415 N/sqmm

= Fe415 N/sqmm

= Fe415 N/sqmm

mm

mm

mm

3000 mm

24OO mm

One Axis at a Time

233

[1] : 1.5 (LOAD 5: DL)+1.5 (LOAD 6: LL)

Code defined D/B ratio :

D/B Ratio : 2.6L <= 4 Hence, Design as Column
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF A
STIUT +5 FLOORS RESIDENTIAL BUILDING AT PLOT NO.C.17, DOOR
NO.15112,5 TH MAIN ROAD, NANGANALLUR CO-OPERATIVE BUILDING
SOCIETY NANGANALLUR , CHENNAI-6OOO61 COMPRISED T.S NO.3 BLOCK
NO.19 OF NANGANALLUR VILLAGE ALANDUR TALUK WITH IN THE LIMIT
OF GREATER CHENNAI CORPORATION
Critical Location= Top Joint

Pu=
Mux =

MuY =

Vux =

Vuy =

4s3.93 kN

36.19 kNm

-1,83 kNm

-0,68 kN

-22.37 kN

(

(

Effective Length Calculation

Calculation Along Major Axis Of Column

Joint Column Stiffness

Beam 1

(LengthxWidthxDepth)

(LengthxWidthxDepth)

Beam Sizes Beam Stiffness Beta

N-m x 10^6 mm mm N-m x l-0^6 N-m x L0^6

Beam 2

Beam 1 Beam 2

Beam 2

Beam L Beam

N-m x 10^6

3170x230x600

3170x230x600

Non Sway

0.74

s6.63s 130.s99

56.635 130^599

Bottom 138 73L0 x 230 x 600

Top 138 7310x 230 x 600

Sway Condition (as per Stability lndex) =

Effective Length Factor along Major Axis =

Calculation Along Minor Axis Of Column

Joint Column Sfiffness

Beam Sizes

Beam Stiffness

0.596

0.596

Beta

Beam L

(LengthxWidthxDepth)

(LengthxWidthxDepth)

N-m x L0^6 mm mm
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