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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,.BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR
VILLAGE ,VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Design Of Slabs : Default Level

Design Method : Limit State Method
Design Code : IS 456:2000

Design Of Slab

Slab Name : S1

Slab Type : TwoWay Slab

Grade of Concrete :M20

Grade of Steel : Fe415

Dimensions : Lx =3.960 m ,Ly = 3.340 m ,Thickness= 105 mm
Span Ratio : Longer/Shorter = 1.186

Boundary Condition : One short and one long edge continuous

Loading on Slab :(Table 1)
Total DL = (1) + (2) + (3)

Self | Floor | Sunk |Total DL|Live Load Total LL| Total Desié?i_
Welght| Finish | Load Load

(1) (2) (3) (4) (5) (6) [1.5x[(4)+(6)]
kN/m2 |KN/m2(kN/m?2| kN/m2 | kN/m2 | kN/m? kN/m2

2.625 [1.000 |0.000 [3.625 [2.000 ‘2‘000 8.438

Deflection Check :(Table 2)
As per clause 23.2.1 of IS 456:2000:

[(Span/ Depth) Ratio]Modification Factor|Basic Facto?[ Permissible Ratio §t;tLE



(a) (b) (axb)
[31.810 [1.000 32.000 [32.000 0K

Moment And Steel Calculations :
Coefficients ( ,and ,) are computed as per clause D-1.1 of IS 456:2000:
M= xWxL,xL;:
M= ,xWxL,xL,:
where
M, M, = moments on strips of unit width spanning L, and L, respectively,

W = Total Design Load = 8.438 kN/m?
L, = Shorter span = 3.340 m

F Position Moment |[Moment| A, . Steel Detail Ao Remark
Coeff. ,or ,| kN-m |per metre|dia @ spc mm c/c|per metre
mm?2 mm?2

MidShort [0.044  4.168 [150.149 [#8 @200  [251.327 |Main
MidLong [0.035  [3.294 [117.646 [#8 @200  [251.327 [Other

SuppDown |0.000 0.000 [0.000 |- 0.000  |Extra at Top
SuppTop (0.059 5.553 [202.927 |-- ~[0.000  |[Extra at Top
SuppLeft [0.000 0.000 [0.000 |- 0.000  |Extra at Top
SuppRight [0.047 4.424 |159.783 |-- 0.000 [Extra at Top

Minimum Steel Check :
As per clause 26.5.2.1 of IS 456:2000:

Minimum area of steel For Main Steel = 0.12 x C/S Area
= 126.000 mm?

Notes :

Extra steel at Top support is computed considering
the bent-ups,if any,coming from the adjoining span.
It is the maximum of the extra steel required

for each slab at that common support.




STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A,T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE,VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Design Data Report :

Footing Data:

Soil Parameters :
SBC of soil = Bored pile foundation 15.M depth

SBC Increment Factor for Seismic Load = 1.500
SBC Increment Factor for Wind Load =1.500

Angle of friction,(phi) =30.00 degrees
Cohesion =60.00
Permissible factor of safty =1.400

Depth From Ground =2000 mm
Material Properties :

fck = 25.00 N/mm?
fy = 500.00 N/mm?

Footing Parameters :

Minimum stcel Percentage =0.12
Minimum spacing between bars =100 mm
Maximum spacing between bars =200 mm

Diameters of selected bars =10mm, 12 mm.



Bottom Cover =50 mm

End Cover =50 mm
Minimum Footing Depth =150 mm
Top Offset =50 mm
Bottom PCCOffset =150 mm
Bottom PCCDepth =150 mm
Pedestal Offset =150 mm
Pedestal Depth =150 mm
Size RoundingFactor =25 mm
Depth RoundingFactor =25 mm
Number of Steps =
Minimum Step Depth =150 mm

Column Data:

Material Properties :

fck = 25.00 N/mm?
fy = 500.00 N/mm?
fy - Stirrups = 500.00 N/mm?

Column Parameters :

Effective Length Factor (X - Axis) = 1.00

Effective Length Factor (Y - Axis) = 1.00

Minimum Eccentricity @ X-Axis =20 mm

Minimum Eccentricity @ Y-Axis =20 mm

Clear Cover =40 mm

Design Considerations :

Design is done as per IS 456.

Detailing is done as per IS 13920.

Confinement reinforcement is provided.

Live Load reduction is considered.

Minimum steel percentage is based on provided section.
Reinforcement Details :

Steel Ratio(AstX/AstY) =1.00

ReinForcement Placing (on two sides or on four )
sides)



Minimum steel Percentage

Maximum steel Percentage

Minimum spacing between main bars
Maximum spacing between main bars
Minimum spacing between Stirrups

Diameters of selected bars

=0.80
=4.00
=25 mm
=300 mm
=100 mm

=12mm, 16 mm , 20 mm , 25 mm, 32
mm .

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

Material Properties :
RCC Grade

Main Steel Grade

Distribution Steel Grade

Slab Parameters :

Effective Cover

Minimum spacing between Main bars
Maximum spacing between Main bars
Minimum spacing between Dist.bars
Maximum spacing between Dist.bars
Maximum Main/Dist. bar Diameter
Minimum Main bar Diameter
Minimum Dist.bar Diameter

=M25

=Fe500
=Fe500

=25 mm
=75 mm
=200 mm
=75 mm
=300 mm
=32 mm
=8 mm

=8 mm

Maximum 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

Beam Data:

Shear Design Data :

Minimun Stirrup Dia =8 mm
Stirrup Legs =2
Minimum Stirtups Spacing =100 mm
Stirrups Steel Grade Name =Fe500

Effect of Concrete in shear considered
Beam Covers :

Tension Cover =33 mm



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 =8 mm
Main Steel Grade =Fe500
No. of division of the beam =10

Max. Aggregate size =20
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20821,CANAL

ROAD.KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE,VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Size of col./ped, (I x b) =0.230 x 0.450 m

f.  =20000.00 KN/m?
f,  =500000.00 kN/m?
« =5000.00 kN/m?

e = 71000.00 kN/m?
« =230000.00 kKN/m?
Soil Parameters :

Pile Parameters :

Minimum diameter =045m
Maximum diameter =045m
Minimum Length =15.00m
Maximum Length =15.00 m
Spacing =1.13m

Max. No of Pile(s) per group = 25
Load combination = [.50DL + 1.50EQL Y+

Loads On Footing :

Factored Load



Axial load ,(Pu) = 746.15 kN (From analysis results)

BMu @ x-x,(M,) =77.47 kN-m

BMu @ y-y,(M,) =4.09 kN-m

Horizontal Force, HFu, =2.79 kN

Horizontal Force,HFu, =41.32 kN

Working Load

Axial load ,(P) =497.43 kN (From analysis results)

BM @ x-x,(M,) =51.65 kKN-m

BM @ y-y,(M,) =2.72 kN-m

Horizontal Force,HF, =1.86 kN

Horizontal Force,HF, =27.55kN

i QLG = 10.00 % of P = 49.74 kKN

Total load,(P) =547.18 kN

Uplift =0.00 kN

Moment due to Shear Force in _ SF, x Pile Cap Depth (from Reynolds minimum depth

X-direction equation, Ref. Reynolds Handbook)
=1.86 x 1.000
= 1.86 kN-m

I;I/I-c()ir.nlr:zlttigge to Shear Force in _ SF, x Pile Cap Depth
=27.55x1.000
=27.55 kN-m

Total BM @ x-x,(M,) =53.50 kN-m

Total BM @ y-y,(M,) =30.27 kN-m

Provide 3 - 0.450 m dia. piles of length 15.000 m.
Provide 12 dia. 6 nos. in each pile.

Calculation Of Axial Load On A Pile :

Axial load on a pile = Direct axial load + additional loads due to moments
+ self weight of pile

Direct axial load,(F) = P/(no.of piles)
=547.18/3=182.39 kN

For X-axis :

Additional load due to moments, (FaX) = km x M,



Calculation of factor km :

Reference point = center of first pile row,
a = distance of a pile row from reference point,
x = distance of a pile row from CG of pile group,
n = no. of piles in a pile row from reference point.

Pile row}a (m) [nfan ()l (m) o

1 0.000(2(0.000 |-0.450/0.405

2 [1.350[1]1.350 [0.900 0.810

! 13]1.350 1.215

Distance of CG from reference point,(xBar) = (a.n)/(no.of piles)=1.350/3=0.450 m

I = (nx?)=1215

Maximum distance from CG of any pile —0.900 m

row,(xMax)

km =xMax /1=0.900/1.215=0.741
Additional load due to moments, 1((1;\?X) =kmx M, =0.741 x 53.50 = 39.63

For Y-axis :

Additional load due to moments, (FaY) =km x M,

Calculation of factor km :

Reference point = center of first pile row,
a = distance of a pile row from reference point,
x = distance of a pile row from CG of pile group,
n = no. of piles in a pile row from reference point.

Pile rowa (i) [nfa.n (i) x (m) nx*

n
1 0.000(1(0.000 -1.3501.822
2 [1.350[1]1.350 'io'.doo"oﬁoo_
3 2.700(112.700 [1.350 [1.822
3/4.050 13.645
Distance of CG from reference point,(xBar) = (a.n)/(no.of piles)=4.050/3=1.350 m
I = (n.x?)=13.645
Maximum distance from CG of any pile =1350m

row,(xMax)



km =xMax /1=1.350/3.645=0.370

Additional load due to moments, g\? HYSIRETREVES .87 08% 80,27 =411.21

Self weight of pile,(Fsw) = /4 x (PileDia)’ x pile length x density
(Fsw) /4 x 0.4507 x 15.000 x 25.000
Self weight of pile,(Fsw) = 59.64 kN

Axial load on a pile,(Fa) =F + FaX + FaY + Fsw = 182.39 +39.63 + 11.21+ 59.64 =
292.88 kN

Calculation of a Pile Capacity

User Defined Pile Capacity = 550.00 kN

Factor of Safety = 1.50
Safe Pile Capacity(Q,) = 550.00 / 1.50 = 366.67 kN > 292.88 kN. Hence SAFE

Calculation Of Pile Spacing

Min Pile Spacing as per IS:2911 = 1.350 m
Pile Spacing Provided =1.350m

Design Of Pile Cap :

Calculation Of Pile Cap Size :

Pile cap overhang = 0.150 m

Length = 0.150 + 1.800 + 0.150 = 2.100 m
Width =0.150 + 3.150 + 0.150 = 3.450 m
Provide pile cap of size 2.100 x 3.450 x 0.750 m

Bending Moment Calculations :
As per IS 456: 2000 /Clause 33.2.3.2,critical section for checking bending

moment
in the design of an isolated concrete footing which supports a column shall be

a section located at the face of the column or pedestal.

As per IS 2911: (Part 1I1)1980 /Clause 5.4.2,the reaction of any pile whose

centre is
located D/2 or more outside the section shall be assumed as producing shear on the

section;



the reaction of any pile whose centre is located D/2 or more inside the section shall be
assumed as producing no shear on the section.
Column face considered : Left face

For X-axis :
x-dist and y-dist are the distances of pile centres from column centres.

Pile:o_. x-dist y-dist [Distance from|Location w.r.t. ﬁé_rééd}on:ﬁ il BM
(m) | (m) |column face,acritical section (kN) (kN-m)
_(m) P _ —| :
Outside 0.785 x 343.34
2 !0.90010.000 0.78_5“  |@>=0.225) 343.34 =269.52
Total269.52

For Y-axis :
x-dist and y-dist are the distances of pile centres from column centres.

Pile no.| x-dist ’y-dlst Distance from|Location w.r.t.|Pile reaction,R BM
| (m) [ (m) colunzn ;ace, a|critical sectlon| (kN) (kN-m)
m i =
Outside 1.125 x 343.34
:_’) -}—0.450.‘1.350’{125 ) ( = 0. 225) 343.34 — 386.26 )
Total|386.26

Column face considered : Right face

For X-axis :
x-dist and y-dist are the distances of pile centres from column centres.

For Y-axis :
x-dist and y-dist are the distances of pile centres from column centres.

x-dist |

(m)

liPil-e- no. {
|
|

‘1

y-dust
(m)

0. 450 L. 350‘1 125

column face,a

|stance from|

(m)

Location w.r.t.

critical section {kN)
Outside

(a>=0.225) I1343 34

[Pile reaction,Ri

'Pile no.| x-dist y-dist |Distance from Location w.r.t. 'Pile reaction,R BM
(m) (m) |column face,a|¢ritical section (kN) {kN-m)

| ~ _ fm) — | | ——
Qutside 0.335x 343.34

1. _ 0.450 1_.350 Q._335 @ 0.225)“3_43.34 — 115.02
Outside 0.335 x 343 34

3 .0.45(.)[-1.350 0.33? - _(a_>=_0_.22_5) 343.34 ~115.02

Total230.04

BM
(kN-m)

11.125 x 343.34
=386.26



[ ~ Total386.26
Depth Calculations :
Depth required for punching shear:
As per IS : 456 - 2000 - Clause 31.6.3.1,the calculated shear stress at the
critical section shall not exceed ks x TauC

where,

ks=0.5+ ., but not greater than 1, . being the ratio of

short side to the long side of column, and

TauC =0.25x (fck )in Limit state method of design.

Depth required for punching shear is calculated by equating the actual stress
to permissible stress and by solving the resulting equation.

Minimum depth calculation :
(Ref.Reynolds Handbook.)

Minimum depth = (2.00 x pile size.) + 0.100 = (2.00 x 0.450) + 0.100
=1.000 m

ng)rt lil’eﬁned minimum pile cap ~0.600 m

Depth assumed,(D) =0.625m

Bottom cover =0.075m

Effective depth,(d.ax) =0.544 m

Effective depth,(d.qv) =0.532m

Effective depth,(d.«) =0.544 m

Resisting area(A)) =dwrx2x(b+dw/2+1+dw)/2=0.544 x 2 x (0.230 +
0.450)
=1.332 m?

Shear force,(V) =746.15 kN

Actual shear stress =V /A =746.15/1.332 = 560.29 kN/m?

Maximum permissible shear stress  =0.25x (fck) x ks

ks =05+ ,

. = short column side/ long column side

=0.230/0450=0.511

ks =05+0.511=1.011>1,ks=1

Maximum permissible shear stress = 0.25 x 4.4721 x 1.000



=1.118 N/mm? = 1118.03 kN/m?

Actual shear stress < Maximum permissible shear stress.

Hence,Safe in punching
shear.

Calculation Of Moment Of Resistence :
Column face considered : Left face

Total depth,(D) = 0.625 m For (Fe500),k = 0.456

R =0.36xfckxkx(1-0.42xk)
=0.36 x 20000.000 x 0.456 x (1 - 0.42 x 0.456)
=2654.804

Moment of resistanceX =R x width X d.ax X desx

=2654.804 x 2.630 x 0.544 x 0.544
=2066.26 kN-m> 269.52 kN-m

Moment of resistanceY =R x width X duwv X degy
=2654.804 x 2.100 x 0.532 x 0.532
=1577.88 kN-m> 386.26 kN-m

Column face considered : Right face

Moment of resistanceX = R x width x d.ex X desex
=2654.804 x 2.170 x 0.544 x 0.544
=1704.86 kKN-m> 230.04 kN-m

Moment of resistanceY = R x width x deav X derey
=2654.804 x 2.100 x 0.532 x 0.532
=1577.88 kN-m> 386.26 kN-m

Steel Calculations :
Column face considered : Left face

For M, :
Cross sectional area,(csArea) = width at NA x d.gx =2.630 x 0.544 =1.431 m?
val =1 -[(4.6 x MuX)/(fck x B x deffX?)]



Required steel area,(AstX) = [0.5(fck/fy) x (1 - sqrt(val))] x csArea

= 1163 mm?
Required steel pt. =0.08130 % < minimum steel pt.(min-pt = 0.120 %)
Required steel area,(AstX) = min-pt x csArea/100 =0.120 x 1.431/100
= 1717 mm?
For M,, :
Cross sectional area,(csArea) = width at NA x d.y =2.100 x 0.532=1.117 m?
val =1-[(4.6 x MuY)/(fck x B x deffY?)]
Required steel area,(AstY) =[0.5 (fck/fy) x (1 - sqrt(val))] x csArea
= 1737 mm?
Required steel pt. =0.15552 %

Column face considered : Right face

For M, :
Cross sectional area,(csArea) = width at NA x d.x = 2.170 x 0.544 = 1.180 m?
val =1-[(4.6 x MuX)/(fck x B x deffX?)]
Required steel area,(AstX) = [0.5(fck/fy) x (1 - sqrt(val))] x csArea
=993 mm?
Required steel pt. =0.08416 % < minimum steel pt.(min-pt = 0.120 %)
Required steel area,(AstX) = min-pt x csArea/100 = 0.120 x 1.180/100
= 1417 mm?

Provide 12 Tor 34 nos.(3845 mm?)
(considering flexural and shear check requirements)

Spacing = (B - dia. - (2 x end cover))/(no - 1) = (3.450 - 0.012 - (2 x 0.050))/(34 - 1)
= 0.101 m < maximum spacing(0.200 m)

ForM,, :
Cross sectional area,(csArea) = width at NA X d.qy =2.100 x 0.532=1.117 m?
val =1-[(4.6 x MuY)/(fck x B x deffY?)]
Required steel area,(AstY) = [0.5 (fck/fy) x (1 - sqrt(val))] x csArea
= 1737 mm?
Required steel pt. =0.15552 %

Provide 12 Tor 19 nos.(2149 mm?)



T m>=0225)]

Total343.34
Shear force,(Vy) =343.34kN

Resisting area,(A,) = dyy x L = 0.532 x 1.937 = 1.031 m?

Actual shear stress = Vy / A, =343.34 /1.031
=333.10 kN/m?

Column face considered : Right face

For X-axis :
Projection-X,(proj) = (L - 1)/2 - (dund/2) = (2.100 - 0.230)/2 - (0.544/2) = 0.663 m
x-dist and y-dist are the distances of pile centres from column centres.

Distance of critical section from the face of column =0.313 m

Pile no.| x-dist y-dist Distance from Distance from |Location w.r.t. SF
(m) (m) column face |critical section,a|critical section, (kN)
. = J _(m) (m) i
Outside
e i |( s
Outside J
3 ) -0._450 1.350 ]‘03_35 0.022 (a<0.225) “;188.84
Total377.68
Shear force,(Vx) =377.68 kN
Resisting area,(A,) = d.x x B =0.544 x 1.545 = 0.840 m?
Actual shear stress = Vx / A, =377.68 / 0.840
=449.36 kN/m? < permissible shear stress(461.41 kN/m?)

For Y-axis :
Projection-Y,(proj) = (B - b)/2 - (d./2) = (3.450 - 0.450)/2 - (0.532/2)=1.234 m

x-dist and y-dist are the distances of pile centres from column centres.

Distance of critical section from the face of column =0.313 m

[Pile no.| x-dist | y-dist [Distance from| Distance from |Location w.r.t.| SF
(m) (m) column face |critical section,acritical section! (kN)
| (m) (m)




(considering flexural and shear check requirements)

Spacing = (L - dia. - (2 x end cover))/(no - 1) =(2.100 - 0.012 - (2 x 0.050))/(19 - 1)
= 0.110 m < maximum spacing(0.200 m)

Check For One Way Shear :
As per IS:2911(Part II1)-1980 /Clause 5.4.2,the critical section for this

condition shall be assumed as a vertical section located at a distance equal to the half

the
depth of pile cap from the face of the column or pedestal.
Column face considered : Left face

For X-axis :
Projection-X,(proj) = (L - 1)/2 - (dex/2) = (2.100 - 0.230)/2 - (0.544/2) = 0.663 m

x-dist and y-dist are the distances of pile centres from column centres.

Distance of critical section from the face of column =0.313 m

Pile no.| x-dist | y-dist [Distance from| Distance from |Location w.r.t.| SF

(m) | (m) | column face |critical section,a|critical section| (kN)
1 o m | (m ! 0

Outside
P poponpres P (a>=0225) P44
Total343.34
Shear force,(Vx) =343.34kN
Resisting area,(A,) = dux x B=0.544 x 3.255=1.771 m?
Actual shear stress = Vx/ A, =343.34/1.771
=193.90 kN/m? < permissible shear stress(461.41 kN/m?)

For Y-axis :
Projection-Y,(proj) = (B - b2 - (dux/2) = (3.450 - 0.450)/2 - (0.532/2) = 1.234 m
x-dist and y-dist are the distances of pile centres from column centres.

Distance of critical section from the face of column =0.313 m

pile no'.' x-dist y-disi Distance from| Distance from ‘L'oéa'tion \'r-v._r._t_.  SF
{m) (m) | column face |critical section,a|critical section| (kN)
m [ m |

; 1-0.450 1 .350""1 125 ’0.812 lom'side I EYEEY!



T Taacal i 2cali 1o beis |outside | 45 24
L fospssozs sz [ e
Total[343.34

Shear force,(Vy) =343.34 kN

Resisting area,(A;) = duw x L=0.532x 1.937 = 1.031 m?
Actual shear stress = Vy / A, =343.34 / 1.031

Provide 2 - 0.450 m dia. piles

of length 15.000 m.

Provide 16 dia. 8 nos. in each pile.

Provide pile cap of size (Lx Bl x B2xD):
2.100x 3.450x 0.9 x 0.68 m

Provide 12 dia. 34 nos along L

Provide 12 dia. 19 nos along B1.

Pile Capacity Table
S.No.| Length | Dia |Capacity
(m) | (m) | (kg)

l
15.000/0.450(55000

L
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PLAN SHOWING THE PROPOSED CONSTRUCTION OF STILT +4 FLOORS#5 TH FLOOR (PART{18.0 M
(HEXGHT) RESIDENTIAL BULDING WITH 14 DWELLING UNITS AT DOOR NO. 192,PLOT NO. 20821
CANAL ROAD KAMARAJ NAGAR, THIRUIVARMIYUR, CHENNAI-500041 COMPRISED IN OLD SNOITHAIA
IT.S.N0 842 BLOCK NO.11, WARD- 1OF THIRUVANMIYUR VILLAGE VELACHERY TALUX WITH IN THE LIMIT
(OF TAMBARAM NUNICIPAL CORPORATION ZONE: 13 DIVISION:180
NOTES:

1. ALL DIMENSIONS ARE IN FEETAINCHES UNLESS
OTHER WISE SPECIFED
2 M20 GRADE OF CONCRETE AND FE 500 GRADE
SHALL BE USED

|03.CLEAR COVER TO MAN STEEL SHALL BE
1" FOR BEAMS

15 FORCOLING.
2TOR FOOTINGS,
STFOR SLABSASUNSHADES
4 FOUNDATION IS DESIGNED FOR STILT#5 FLOOR ONLY.
15.58C CONSDEREDAT 15 M EELOW EX6.6LIS BORED PLE FOUNBIATION AS PER SOL REPORYT,
6 BULDING 5 DESIGHED FOR 1, 5LL.+1.5 0.L OMLY +SERSHIKS OBLY.
7Y DENOTES TOR 40 STEEL CONFRUNG TO IS 1706-1665
8. R DENOTES MLD STEEL CONFIRMING TD1.5402-1082
9FORM WORK TO BE REMOVED FOR SPANS
U0 OM—3M TDAYS
W43 14DAYS
AR 21DAYS
1DAVOID CLAY SO FILUING IN BASEMENT.
11.USE 1;1,2 NBX FOR STARTERS
12USE OPC FOR ALL CONCATE WORKS
13LAP LENGTH SHALL BE 47 TWES THE DIA OF BAR,
14ALL COLUMN RODS TO BE STAGGERED
1540 DIVENSION SHOULD 85 SCALED  0FF FROM THE D96
OMLYWRITTEN DMENSION SHOULD BE FOLLOWED.
16USE CHAR RODS FOR TOP REINFORCEMENT
17 CANTLEVER PROPS SHOULD NOT BE RELEASED UNTLL
ROOF IS CONGRETED.
1AL FOOTING RODS BENT 4P,
19ALL BEAM TOP RODS SHALL BE PROPERLY ANCHORED

IN COLUMNS
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REPRODUCED, COPIED , HANDED OVER TO A THIRD PERSON / PARTY
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GENERAL NOTES ON PLES.

1.MINMUM CEMENT CONTENT FOR PLES
SHALL BE 400KGAY WITH M30 GRADE

2WATERCEMENT RATIO SHALL NOT EXCEED 0.55
3.COVER BLOCK OF HOLLOW CIRCULAR

SHAPE IN 1:1C:M SHALL BE USED

4.TOP SLURRY CONCRETE N PALES IS TO BE
DISMANTLED FOR A LENGTH OF 3-3°
BEFORE CASTING PILECAP

5 PILES INSERT IN A PILE CAP SHOULD BE A

MINHUM OF Z20F GOOD QUALITY CONCRETE
6.THE LONGITUDINAL BARS OF COLUMN SHALL

BE ANCHORED INTO THE PILE CAP
PREFERABLY TAKEN UPTO THE BOTTOM OF PILE
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 WARD-1 OF THIRUVANMIYUR

VILLAGE,VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Beam Detail Report

F FLOOR - Default Level

Load Combinations used in beam design :

Load
Combi
_No

Load Combination

1.50 DL + 1.50 LL

EQL Y-

[1.50 DL + 1.50 EQL X-_

1.50 DL + 1.50 EQL Y-

WL X-

11.20 DL + 1.20 LL + 1.20

WL Y- -
1.50 DL + 1.50 WL X-
1.50 DL + 1.50 WL Y~
0.90 DL + 1.50 EQL X-
0.90 DL + 1.50 EQL Y-

|1.20 DL + 1.20 LL + 1.20 |
_ |EQL X- -
1.20 DL + 1.20 LL + 1.20

l1.20 DL + 1.20 LL + 1.20 |

/16

|18
20_
22

®

Load
Combi
No_

2

10
12

14

EQL Y+

WL Y+

Load Combination

BQLX+
1.20 DL + 1.20 LL + 1.20

1.50 DL + 1.50 EQL X+

1.50 DL + 1.50 EQL Y+ _
1.20DL + 1.20 LL + 1.20
wixe
1.20DL + 1.20 LL + 1.20

1.50 DL + 1.50 WL X+

|L.50 DL + 1.50 WL Y+

0.90 DL + 1.50 EQL X+

0.90 DL + 1.50 EQL Y+

0.90 DL + 1.50 WL X+



’23 ~ Jo.soDL+ 150 WLX- [[24
25 0.90 DL + 1.50 WL Y-

Design of Beam Group : BG1
Beam : B1l
Material Properties :

fck = 20.000 N/mm?2
fy = 500.000 N/mm?2
1.Design Data :

1.1)Dimensions:

Beam Type = 'Rectangular Beam
Width (b) = 230 mm

Total depth (D) = 600 mm

Effective Tension Cover = 33mm

Effective Compression Cover = 33mm

Clear side Cover = 25mm

Effective depth (d) = 567mm

Span = 3.960m

Clear Span (L) = 3.960m

1.2)Loading on the Beam :
1.2.1)Self wt. of beam : -3.450 kN/m
1.2.2)Slab Load
Dead Load :

Trapezoidal Load in kN/m

St.Pt 1.670 m L = 3.960 m Max. Value = -5.845 kN/m
LiveLoad

Trapezoidal Load in kN/m

St.Pt 1.670 m L = 3.960 m Max. Value = -3.340 kN/m
1.2.3)Wall Load

UDL in kN/m

St.Pt 0.000 m L = 3.960 m Max. Value = -10.488 kN/m
2.Computation of Area of steel :
2.1) Flexural Steel at Top and Bottom
2.1.1)Computation of theoretical steel
lAt '0.000'0.100 ,0.200’0.300 10.400 (o.soo’o.soolo.m 0.80 ‘0.900
length L L L L L L L o oo I

|

~ [0.90DL + 1.50 WL Y+

1.000
L


















STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20821,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A,T. S. NO.89/2,.BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE.VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure — X1V
[See rule 51 (3)]
Form 1
Structural Design Basis Report

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

| Part1 | General Data

Annexure — XIV
[See rule 51 (3)]
Form 1
Structural Design Basis Report

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

Part1 General Data
S.No. Description Information Notes
1. Site Address
2 Name of Owner
3 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  |SE/GR-
| the Registration Number B 11/19/3/021
6 Use of the building RESIDENTIAL 5 |
7 Number of stories above ground level }STILT+4FLO




STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20821,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 WARD-1 OF THIRUVANMIYUR

VILLAGE.VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure — XIV
[See rule 51 (3)]

Form 1

Structural Design Basis Report

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

Part1 G
(including storeys to be added later, if any) ORS+5
IFLOOR
(PART)
8 Number of basements below ground level (NIL
9 Type of structure Load |RC FRAME
bearing walls
R.C.C. frame
R.C.C. frame and Shear Walls Steel
frame
10 Soil data 1S:1893 C1.6.3.5.21S:
Type of soil 1904
Design safe bearing capacity BORED PILE| |5: g9
FOUNDATIO IS: 2131
N 150 IS: 2720
DEPTH AS :
PER SOIL
REPORT
1 Dead loads (unit weight adopted)
Earth: 18KN/CUM IS: 875 Part 1

Water: 10KN/CUM

Brick masonry:19.2KN/CUM

Plain cement concrete 24 KN/CUM
Reinforced cement concrete:25 KN/CUM
Floor finish 50KG/SQM

Other fill materials




STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A,T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE,VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure — X1V
[See rule 51 (3)]
Form 1
Structural Design Basis Report

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

Part1 General Nata
12 Imposed (live) loads 4KN/SQM
1.5KN/SQM | |S: 875 Part 2
Floor loads
Roof loads
Cyclone/Wind N/A
13 e Speed [S: 875 Part 3
» Design pressure intensity
14 Seismic zone m IS: 1893 (2002)
15 Importance factor 1 1S:1893(2002)
Table 6
16 Seismic zone factor (Z) 0.16 IS:1893 Table 2
17 Response reduction factor IS:1893 Table 7
18 Fundamental natural period — approx. 0.298EC | 1S:1893 C1.7.6
19 Design horizontal acceleration spectrum value (A:) 1S: 1893 C1.6.4.2
20 v Expansion/Separation Joints : N/A
21 Building is regular/irregular REGULAR | IS 1893

¥ Enclose detailed drawings drawn to scale for each floor
+ In case terrace garden is provided, indicate additional fill load and live load along with

the detailed drawings drawn to scale

| Part 2 Load bearing masonry buildings




STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20821,CANAL

ROAD.KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE.VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure - XIV

[See rule 51 (3)]

Form 1

Structural Design Basis Report

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

| Part1 | General Data
SI.No. Description Information Notes
N/A IS: 4326 C1.7
1 Building category Read with 1S:1893
[ Zome [ W IV V
Bldg. |
Ordinary |B C D E
“Important _i_C D E E
2 Basement Provided N/A
3 Number of floors including Ground N/A
Floor (all floors including stepped
floors in hill slopes)
4 Type of wall masonry N/A
5 Type and mix of Mortar N/A IS: 4326 C1.8.1.2
6 Re: size and position of openings N/A IS: 4326 Table 4, Fig.7
(See note No.[i])

° Minimum distance (b5)
. Ratio (b,+b.+b,)/1, or
(be+br)/1.

¢ Minimum pier width between
consequent opening (b,)

o Vertical distance (h,)

* Ratio of wall height to
thickness 4




STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE,VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure — XIV
[See rule 51 (3)]
Form 1
Structural Design Basis Report

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

[

_Part1 | General Data

Ratio of wall length between
cross wall to thickness

7 Horizontal seismic band P IP NA | (seenote No.2)
¢ at plinth level NJTA 1S:4326 C1 8.4.6
e at window sill level NJA 1S: 4326 C1 8.3
e atlintel level NJA IS: 4326 C18.4.2

IS: 4326 C18.4.3

o at ceiling level NJA
IS: 4326 C1 8.4.3

o at eave level of sloping roof IS: 4326 C1 8.4.3
N/A IS: 4326 C1 8.4.4

¢ at top of gable walls N/A
o at top of ridge walls N/A

8 Vertical reinforcing bar N/A
at corners and T junction of walls at IS: 4326 C1 8.4.8.
jambs of doors and window openings I1S: 4326 C1 8.4.9
N/A

9 Integration of prefab
roofing/flooring elements 1S:4326 C19.1.4
through reinforced concrete
screed. N/A

10 Horizontal bracings in pitched truss
in horizontal plane at the level of




STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 .WARD-1 OF THIRUVANMIYUR

VILLAGE .VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure - XIV
[See rule 51 (3)]
Form 1
Structural Design Basis Report

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

ties in the slopes of pitched roofs

[ rt1 General Data
‘-Eﬂ N/A

Notes: (i) Information in ltem 6 should be given on separate A4 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

Part 3 Reinforced concrete framed buildings
SI. No. Description | Information Notes
1 Type of building REGULAR
o Regular frames FRAMES IS: 1893 C1 7.1
e Regular frames with Shear Walls
e lrregular frames
¢ Irregular frames with Shear Walls
o Soft storey
2 Number of basements NIL
3 Number of floors including ground fioor ;s+4+5 TH
FLOOR
|




STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED iN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure — X1V
[See rule 51 (3)]
Form 1
Structural Design Basis Report

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

I

_Part1 |
kPART)
4 Horizontal floor system [BEAM AND
e Beams and slabs SLAB
o  Waffles
¢ Ribbed floor
e Flat slab with drops
¢ Flat plate without drops
5 Soil data CLAYELY
e Type of soil OIL WITH IS: 1498
. BORED PILE
e Recommended type of foundation FOUNDATIO
-Independent footings N
-Raft
-Piles
e Recommended bearing capacity of soil




STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD.KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE.VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure — X1V
[See rule 51 (3)]

Form 1

Structural Design Basis Report

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

| _Part1 | G
¢ Recommended type, length, diameter and
load capacity of piles
e Depth of water table
e Chemical analysis of ground water
o Chemical analysis of soil
6 Foundations BORED PILE
Depth below ground level FOUNDATIO
Type N
Independent
Interconnected
Raft
Piles
7 System of interconnecting foundations PLINTH 1S: 1893 C1 7.12.1
Plinth beams BEAM
Foundation beams
8 Grades if concrete used in different parts of M25 FOR
building COLUMNSS
M20 FOR
REST
9 Method of analysis used [FEm
10 Computer software used [STRUDS V12
11 Torsion included ':N\CLUDED 1S:1893C17.9
12 Base shear = BASEDON | -
APPROXIMATE




STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE,VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure — XIV
[See rule 51 (3)]

Form 1

Structural Design Basis Report

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

| Part1

I

a. Based on approximate fundamgﬁMLDTl’LgNDAMENTAL IS: 1893 CI. 7.5.3
period PERIOD
b. Based on dynamic analysis
¢. Ratio of a/b
13 Distribution of seismic height forces along the |[REFER SESIMIC| |5:1893 CI.7.7
of the building. JUSTIFICATION | orovide sketch)
14 The Column of soft ground sterey specially YES I1S: 1893 €1.7.10
designed.
15 Clear minimum cover provided in IS: 456 Cl. 26.4
o Footing 50MM
o Column 40MM
¢ Beams 25MM
o Slabs 20MM
e Walls
16 Ductile detailing of RC frame
o Type of reinforcement used Fe 500D IS: 456 CI. 5.6
1S: 13920 CL.6.1

Minimum dimension of beams 230MM
Minimum dimension of columns 230MM

Minimum percentage of reinforcement of
beams at any cross section 0.20%
Maximum percentage of reinforcement
at any section ofbeam 4%

Spacing of transverse reinforcement in 2-
d length of beams near the ends 100MM

IS: 13920 Cl.7.1.2

IS: 456 Cl.26.5.1(a)
IS: 13920 Cl.6.2.1

IS: 456
Cl.26.5.1.1(b)

1S: 13920 CI.6.2.2

IS: 13920 CI1.6.3.5

9




STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20821,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE.VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13.DIVISION-18

Annexure — X1V
[See rule 51 (3))
Form 1

Structural Design Basis Report

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

| _Part1 | General Data

* Ratio of capacity of beams in shear to
capacity of beams in flexure <1

e Maximum percentage of
reinforcement in column
4%

IS: 456 CI.26.5.3.1
1S: 13920 CI. 7.4

¢ Confining stirrups near ends of columns
and in beam-column joints
Diameter
8mm
Spacing
100MM
e Ratio of shear capacity of columns to
maximum seismic shear in the storey. <1

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

Prefab building

Building in hazard prone areas

N/A

Foundation

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

the raft.

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

dia, length, capacity
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A,T. S. NO.89/2,BLOCK NO.11 WARD-1 OF THIRUVANMIYUR

VILLAGE,VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure -~ XIV
[See rule 51 (3)]
Form 1
Structural Design Basis Report

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

I Part1 | General Data
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 walls adopted in the analysis with
the help of sketches.

jil. Submit framing plans of each floor

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

Part 4 | Buildings in structural steel
1 Adopted method  of o Simple 1S:800 Cl 3.4.4 i
design o Semi-rigid IS:800 CL3.4.5

o Rigid 1S:800 CI.3.5.6

2 Design based on o Elastic analysis IS: 800 Section-9
o Plastic analysis SP;6 (6)

3 Floor construction o Compc;site .
o Non composite

L o Boarded

11



STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD . KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE.VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure — XIV

[See rule 51 (3)]

Form 1

Structural Design Basis Report

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

[

_Part1 ! __General Data
4 Roof construction o Composite
o Non ecomposite
o Metal
o Any other
5 Horizontal force Frames Braced Note: Seismic force As
resisting system frames per 1S:1893 Would
adopted Frames & shear walls depend on system
6 Slenderness ratios Members defined in Table IS 800; CI.3.7
maintained 3.1, 1S:800
7 Member deflection Beams, Rafters 1S:800 CI.3.13
limited to Crane Girders, Purlins
Top of columns
8 Structural members o Encased in concrete IS: 800 Section-10
Not encased
9 Proposed material o General weld-able IS: 2062
o High strength I1S: 8500
o Cold formed IS: 801, 811
o  Tubular IS: 806
10. Minimum metal o Hot rolled sections IS: 800, Cl.3.8
thickness Specified for o Cold formed sections Cl.3.8.1t0 Cl.3.8.4
corrosion protection o Tubes CL3.85
11 Structural o Rivets IS: 800, Section-8
connections
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD.KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE ,VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure — XIV
[See rule 51 (3)]
Form 1
Structural Design Basis Report

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

_Part1 | General Data
o CT Bolts IS: 1929, 21565, 1149
o S HF GBolts IS 6639, 1367
o Black Bolts IS 3757, 4000
o Welding field Shop IS: 1363, 1367
(Specify welding type IS: 816,  814,1395,
proposed) Composite 7280, 3613, 6419,
6560, 813, 9595
Minimum  Fire rating |o Rating... hour | IS: 1641, 1642, 1643
12 proposed, with ]
method o Method proposed.
-in tumescent painting
-Spraying
-Quilting
-Fire retardant boarding
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD.KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD $.NO.37/1A1A.T. S. NO.89/2,BLOCK NO.11 WARD-1 OF THIRUVANMIYUR

VILLAGE VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

Annexure - XIV
[See rule 51 (3)]
Form 1
Structural Design Basis Report

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

[ Part1 | General Data

STRUCTURAL ENGINEER
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STABILITY CALCULATIONS FOR THE PROPOSED CONSTRUCTION OF STILT

+4 FLOORS+5 TH FLOOR (PART)(18.M HEIGHT) RESIDENTIAL BUILDING WITH

14 DWELLING UNITS AT DOOR NO.19/2,PLOT NO. 20&21,CANAL

ROAD,KAMARAJ NAGAR,THIRUVANMIYUR,CHENNAI-600041 COMPRISED IN

OLD S.NO.37/1A1A,T. S. NO.89/2,BLOCK NO.11 ,WARD-1 OF THIRUVANMIYUR

VILLAGE,VELACHERY TALUK WITHIN THE LIMIT OF TAMBARAM MUNICIPAL

CORPORATION,ZONE-13,DIVISION-18

1

As per IS 13920:1993 Clause 7.1.2,

The minimum dimension of column shall not be less than 200 mm.
For the columns with unsupported length exceeding 4 m ,

the shortest dimension of the column shall not be less than 300 mm.
As per IS 13920:1993 Clause 7.1.3 of IS 13920:1993,

The ratio of the sohrtest cross sectional dimensions to the
perpendicular dimension shall preferably not be less than 0.4.

Terms Used In Calculation :

In biaxial column design,

Pu = Puc + Pus(TotaI)

where,

P. = external axial compressive load,

Puc = axial compressive resistance offered by concrete,
Pty = total axial compressive resistance offered by steel

at different levels in the section.
Mu - Muc + Mus(Total)

where,

M. = external moment about centroidal axis,

M _ moment of resistance offered by concrete in
uc

~ compression,
Muoy = total moment of resistance offered by steel
at different levels in the section.
i = serial no. of row of reinforcement,
A, = cross-sectional area of reinforcement in the i th row,



£ = stress in the reinforcement in the i th row (compression + ve, tension -
Si VE),

f. = compressive stress in concrete at the level of i th row of reinforcement,

_ strain at the i th row of reinforcement from the stress-strain curve of
steel and concrete,
X; = distance of the bars in the i th row from the centroid of the section

Values of stress in steel :
Design strength in bending compression (f,.) = 0.87 f,
(a) Fe 250,
Fore >=f4/ E, fi = fq
Fore <fs/E, fi=ex/fyq
(b) Fe 415,
Fore >= 0.8 x £,y / E;, £, = value obtained from stress-strain

€

curve
Fore < 0.8 xr foa/ Es, o = € X Fg -

Stress ?I\tl;eni;ﬁ;/ el Strain ]

0.800 .4 |288.7 10.00144

0.850 £, [306.7 0.00163

0.900 £.. |324.8 0.00192

0.950 £ [342.8 10.00241

0.9751,4|351.8 0.00276

1.000 £, |360.9 0.00380

Values of stress in concrete :

For e, >= 0.002, f, = 0.446 f,

For e < 0.002, £, = (446.e x (1 - 250.€)) X £
Values of strain :

Values of strain at different levels are obtained by taking
maximum strain

as 0.0035 as the reference value at the highly compressed edge.
Transverse Reinforcement:
As per IS 13920 : 1993,the design shear force for columns
shall be the maximum of

i)calculated factored shear force as per analysis, and

ii)a factored shear force given by

Vu = 1.4 x (MubL,lim + MubR, lim)/storey height
where MubL,lim,MubR,lim are moments of resistance,of oppsite sign framing
into
: the column from oppsite faces (to be calculated as per IS 456 :
1978)




Design of CG1 :

General Design Parameters :
Below FIF FLOOR - Default Level at 21.000 m

Column size, (B x  _ 450 x 230 Column _ 2400
D) mm height, (L) mm
From analysis results,loads on column

Axial load,(P) =67.31 kN

MomentX,(M,) = 16.34 kN-m

MomentY,(M,) = 30.04 kN-m

fe = 25.00 N/mmB

f, =500.00 N/mmB

Load combination = 1.50 DL + 1.50 LL
Column Name|Orientation Angle
ct  Jooo

Check For Slenderness :

Slenderness RatioX = ( L, x Effective Length FactorX ) / Depth
= (2400 x 1.000 ) / 230 = 10.43 <= 12.00,

column is not slender in this direction.

Slenderness RatioY = ( L, x Effective Length FactorY ) / Width
= ( 2400 x 1.000 ) / 450 = 5.33 <= 12.00,

column is not slender in this direction.

M Mingecen = 1.346 kN.m
My_MlnEccen = 1.346 KN.m
M. = Max(Mg My minwen) + Mz = 16.344 kN.m
MY = max(Mva_MlnEccen) + MuaddY = 30.045 kN.m

Calculation Of Eccentricities :

As per IS 456: 2000 Clause 25.4,all columns shall be designed for
minimum eccentricity
equal to the unsupported length of the column/500 plus lateral
dimension/30, subject to a minimum of 20 mm.




Actual ecceny = Mx / P = 16.34/67.31 = 243 mm
Actual eccen, =M, / P = 30.04/67.31 = 446 mm

€CCeNywmin = (L/500) + (D/30) = (2400/500) + (230/30) = 12 mm
eccenNymin = max(12,20)= 20 mm

eccenymi = (L/500) + (B/30) = (2400/500) + (450/30) = 20 mm
eccenNywin = max(20,20) = 20 mm

ecceny = max(Actual ecceny,eccenym.) = max(243,20) = 243 mm
ecceny = max(Actual eccen,,ecceny,) = max(446,20) = 446 mm

As per IS 456: 2000 Clause 39.3,
when the minimum eccentricity does not exceed 0.05 times the lateral
dimension,
the column will be designed as an axially loaded column.
eccenX(243 mm) > 0.05 x 450(23 mm)
and eccenY(446 mm) > 0.05 x 230(12 mm)
Hence the column will be designed as a column with biaxial
moments.
Provided steel :
Provide #12 - 8 nos. (905 mmB)
Biaxial Check Calculations :

For X axis :

EO_VV—AN | €; fa - Fci T (fsi -_f:ii 1 _Pusi X; M..
No. ((mmB) (N/mmB)|(N/mmB)|(N/mmB)| (kN) |(mm)|(kN-
(i) o I I DR m)

! 452  |0.00081(162.06 7.20 154.86  |70.06 |69 4.83

i_ 452 0.00726 -434.80 [0.00 -434.80 1196.70 -69 13.57

Tota1126.64 18.41

Xux = 60 mm Puc = C1-f¢k-B-D

C: =0.36 k, =0.36 x 60/230 = 0.094
P.. =0.094 x 25.00 x 450 x 230
= 242.43 kN
Put =P, + Pus(Total)
=242.43 + (-126.64)
= 115.78 kN > P ,hence O.K.
Mu =P..(0.5.D - C,.D)
C. =0.416k, = 0.416 x 60/230



MUC

=0.108

=242.43 x (0.5 x 230 - 0.108 x 230) = 21.84 kKN-m
Muxl = Muc + Mus(TotaI)
= 21.84 + (18.41)

=40.25 kKN-m

For Y axis :
'Row| A, e |
No. |(mmB)|

(i) | |
1 226 10.00228
2 226 |5 00090
3 s 0.00407
4 1226 lo.00724
|

Xy = 132 mm

G

pUC

(N/:;imB) (N/r'::imB).
392.01  |11.15
-179.32  |0.00
43376 000
-434.80  (0.00

P. = C..fa.B.D

= 0.36 k, = 0.36 x 132/450 = 0.105
= 0.105 x 25.00 x 230 x 450

= 272.45

kN

Puyl b Puc + Pus(Total)
=272.45 + (-150.88)

= 121.57 kN > P ,hence O.K.
= P..(0.5.B - C,.B)

= 0.416 k, = 0.416 x 132/450

MLIC
G

MUC

PU/PIJZ
For P/P.. <=0.2,
For P,/P., >= 0.8,

=0.122

(fa - £4)
(N/mmB)

380.86
-179.32

-433.76

-434.80

Total

| Pu
[ (kN)

_[86.15
-40.56

-98.11

-98.35

150.88

=272.45 x (0.5 x 450 - 0.122 x 450) = 46.38 KN-m
Muyl =M, + Mus(TotaI)
= 46.38 + (36.46)
= 82.84 kN-m

0.045

dn, =
a, =

1.0
2.0

179

X;
(mm)

60

60

-179

Musi
(kN-

15.42
-2.42

5.85

17.60

36.46



For P/P, = 0.045, a, = 1.000

((Mux / Muxl)an) + ((Muy/Muyl)an)
= ((16.34/40.25)) + ((30.04/82.84)!°®)
= 0.863 < 1.0,hence O.K.

Ties Details :
Load combination for ties design = 1.20 DL + 1.20 LL + 1.20 EQL X+
Calculation of diameter of ties :

As per IS 456: 2000 Clause 26.5.3.2 (¢),the diameter of the
polygonal links or
lateral ties shall be not less than the following

i)one-fourth the diameter of the largest longitudinal bar = 12/4 =

3 mm
ii)in no case less than = 6 mm
Required diameter = maximum of (3, 6) = 6 mm
Provide 8 mm diameter for ties.
(considering the requirement for shear)
Calculation of spacing of ties :
Calculation of t... (as per IS 456: 2000 Clause 40.2.2)
t.. = 0.610 MPa for 0.87% steel
D =1 + (3.P/A,.fi.) but not exceeding 1.5 = 1.06

tauc=
t.we X D = 0.647 MPa
For X - axis :
As per IS 456: 2000 , the pitch of transverse reinforcement shall
be

not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

ii) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16 x 12 = 192 mm

iii) 300 mm
Required spacing = minimum of (230, 192, 300) = 192 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm
Required spacing = minimum of (192, 115)= 115 mm

Design shear force,(V..) = 0.00 kN(from analysis)
" = 0.00 kN
Capacity of concrete,(V..) = tauc x Area = 66.99 kN

Vs = Vi - Vie = -66.99 kN



Stirrup legs assumed =2
Vumin = 0.87 X fys X Asv X d /Svmin
0.87 x 500 x 101 x 406 /115 = 154389.34

154.39 kN
Vus < Vusmin

Spacing from min.shear R/F  _ ; _
requirement (0.87 x f,s x a.,)/(0.4 x width)

= ((0.87 x 500.000 x 100.531)/(0.4 x
230.000))x (415.0/500.0f)

= 395 mm
Required spacing = min(395,115) = 115 mm

For Y - axis :

As per IS 456: 2000 , the pitch of transverse reinforcement shall
be
not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

ii) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16 x 12 = 192 mm

iii) 300 mm
Required spacing = minimum of (230, 192, 300) = 192 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm
Required spacing = minimum of (192, 115)= 115 mm

Design shear force, (V) = 0.00 kN(from analysis)

Vi = 0.00 kN

Capacity of concrete,(V..) = tauc x Area = 66.99 kN

Vus = Vud - Vuc = '66.99 kN

Stirrup legs assumed = 4

Vumin e 0-87 X fys X Asv X d /svmin
= 0.87 x 500 x 201 x 186 /115 = 141460.19
N
= 141.46 kN

Vus < Vusmin



Spacing from min.shear R/F ,
requirement = (0.87 x f,s x a,,)/(0.4 x width)

= ((0.87 x 500.000 x 201.062)/(0.4 x
450.000))x (415.0/500.0f)

=403 mm
Required spacing = min(403,115) = 115 mm

Axial Stess Check :

Actual Axial Stress = 0.514 N/mm?2

Allowable Axial Stress = 0.1 x fck = 2.500 N/mm?2

Actual Axial Stress is less than Allowable Axial Stress,

Hence, No need to provide Ductile detailing as per 7.1.1 clause,IS 13920

Provide ties #8 @ 110 mm c¢/c

SUMMARY :

CG1 : FIF FLOOR - Default Level at 21.000 m
Provide rectangular section : 450 x 230 mm
Provide #12 - 8 nos. (905 mmB)

Provide ties #8 @ 110 mm c/c

Provide 2 legged ties along width and

4 legged ties along depth.

General Design Parameters :
Below FO.FLOOR - Default Level at 18.000 m

Column size, (B x _ 450 x 230 Column _ 2400
D) mm height, (L) mm
From analysis results,loads on column

Axial load,(P) = 180.03 kN

MomentX,(M,) = 25.55 kN-m

MomentY,(M,) = 19.08 kN-m

fx = 25.00 N/mmB

f, =500.00 N/\mmB

Load combination = 1.50 DL + 1.50 EQL Y-

(Column Name Orientation Angle
Ic1 0.00

Check For Slenderness :




Slenderness RatioX = ( L, x Effective Length FactorX ) / Depth
= (2400 x 1.000 ) / 230 = 10.43 <= 12.00,

column is not slender in this direction.

Slenderness RatioY = ( L, x Effective Length FactorY ) / Width
= ( 2400 x 1.000 ) / 450 = 5.33 <= 12.00,

column is not slender in this direction.

M, Mingccen = 3.601 kN.m
M, mingccen = 3.601 kN.m
M, = Max(My My mneceen) + Musaax = 25.549 kN.m
M, = max(M,,M,_wineccen) + Muadav = 19.077 kN.m

Calculation Of Eccentricities :

As per IS 456: 2000 Clause 25.4,all columns shall be designed for
minimum eccentricity
equal to the unsupported length of the column/500 plus lateral
dimension/30, subject to a minimum of 20 mm.

Actual ecceny = Mx / P = 25.55/180.03 = 142 mm
Actual eccen, =M, /P = 19.08/180.03 = 106 mm

€CCeNywin = (L/500) + (D/30) = (2400/500) + (230/30) = 12 mm
eCcCenymin = max(12,20)= 20 mm

eccenywn = (L/500) + (B/30) = (2400/500) + (450/30) = 20 mm
eccenyuin = max(20,20) = 20 mm

ecceny = max(Actual ecceny,eccenyw,) = max(142,20) = 142 mm
ecceny = max(Actual ecceny,ecceny,) = max(106,20) = 106 mm

As per IS 456: 2000 Clause 39.3,
when the minimum eccentricity does not exceed 0.05 times the lateral
dimension,
the column will be designed as an axially loaded column.
eccenX(142 mm) > 0.05 x 450(23 mm)
and eccenY (106 mm) > 0.05 x 230(12 mm)
Hence the column will be designed as a column with biaxial

moments.



Provided steel :
Provide #12 - 8 nos. (905 mmB)
Biaxial Check Calculations :

For X axis :

Row Asl e; fsl fd (fsi - ci) Pusi X; Musi
No. ((mmB) (N/mmB)|(N/mmB)|(N/mmB)| (kN) |(mm)| (kN-
(1) o o | m)

1 452  10.00143/285.66 10.24 275.43  [124.60/69 8.60

2 %% lo.ooa7s[*3480 [0.00 43480 |56 569 [13.57

Total-72.10 22.17
Xix =78 mm P.. = C..f..B.D

C; =0.36 k, = 0.36 x 78/230 = 0.122
P.. =0.122 x 25.00 x 450 x 230
= 314.75 kN
Puxl . Puc + Pus(Total)
= 314.75 + (-72.10)
= 242.65 kN > P ,hence O.K.
Me = Py.(0.5.D - C,.D)
C. =0.416k, = 0.416 x 78/230
=0.141
M. =314.75x (0.5 x 230 - 0.141 x 230) = 26.02 kN-m
Mua = M, + Mus(Total)
=26.02 + (22.17)

=48.19 kN-m
For Y axis :
Row A, e f:. f (fsi = ci) T Pusi — X; T _Musi |
No. |(mmB) (N/mmB)/(N/mmB) (N/mmB)| (kN) [((mm)| (kN-
) ] o o | m)
1 226 0.00254 403.25 11.15 392.10  188.69|179 [15.88
2 226 0.00005(10.58 0.58 10.00 2.26 |60 0.13
3 226 0-00244;3??.75_ 0.00 -398_.?5_ ) _“9_0:2_0__-30._ _.?.38 |
4 226 0.00492 -434.80 0.00 -434.80 98.35_'179 17.60




Total

97_59‘ ‘39.00

Xy =168 mm P.. = C..f4.B.D
C. =036k, =0.36 x 168/450 = 0.134
P. =0.134 x 25.00 x 230 x 450
= 347.49 kN
Puyl =P, + Pus(TotaI)
= 347.49 + (-97.59)
= 249,90 kN > P ,hence O.K.
Mu =Pu..(0.5.B - C,.B)
C. =0.416 k, = 0.416 x 168/450
= 0.155
M. =347.49 x (0.5 x 450 - 0.155 x 450) = 53.92 kN-m
Muyl =M, + Mus(TotaI)
= 53.92 + (39.00)
=92.92 kN-m
P./P.. = 0.121
For P,/P.. <=0.2, a,=1.0
For P/P. >=0.8, a,=2.0
For P/P, = 0.121,a, = 1.000
((Mu / Mua)? + ((My/Muys)?)
= ((25.55/48.19)%°) + ((19.08/92.92)"°)
= 0.825 < 1.0,hence 0O.K.

Ties Details :
Load combination for ties design = 1.50 DL + 1.50 EQL X-
Calculation of diameter of ties :
As per IS 456: 2000 Clause 26.5.3.2 (c),the diameter of the
polygonal links or
lateral ties shall be not less than the following
i)one-fourth the diameter of the largest longitudinal bar = 12/4 =

3 mm
ii)in no case less than = 6 mm
Required diameter = maximum of (3, 6) = 6 mm
Provide 8 mm diameter for ties.
(considering the requirement for shear)
Calculation of spacing of ties :
Calculation of t... (as per IS 456: 2000 Clause 40.2.2)
t... = 0.610 MPa for 0.87% steel




D =1 + (3.P/A,.f..) but not exceeding 1.5 = 1.21

tauc=
tawe X D = 0.737 MPa
For X - axis :
As per IS 456: 2000 , the pitch of transverse reinforcement shall
be

not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

ii) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16 x12 =192 mm

iii) 300 mm
Required spacing = minimum of (230, 192, 300) = 192 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm
Required spacing = minimum of (192, 115)= 115 mm

Design shear force,(V.i) = 0.00 kN(from analysis)

Vs = 0.00 kN

Capacity of concrete, (V..) = tauc x Area = 76.25 kN

Vus = Vud - Vuc = '76.25 kN

Stirrup legs assumed =2

Vimin = 0.87 x f,s Xx Ay X d /Sumin
= 0.87 x 500 x 101 x 406 /115 = 154389.34
N
= 154.39 kN

VUS < Vusmin
Spacing from min.shear R/F _ _
requirement (0.87 x f,s X a.,)/(0.4 x width)
= ((0.87 x 500.000 x 100.531)/(0.4 x
230.000))x (415.0/500.0f)
= 395 mm

Required spacing = min(395,115) = 115 mm

For Y - axis :

As per IS 456: 2000 , the pitch of transverse reinforcement shall
be
not more than the least of the following distances:



i) the least lateral dimension of the compression member = 230
mm

ii) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16 x 12 = 192 mm

iii) 300 mm
Required spacing = minimum of (230, 192, 300) = 192 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm
Required spacing = minimum of (192, 115)= 115 mm

Design shear force,(V.) = 0.00 kN(from analysis)

Vi = 0.00 kN

Capacity of concrete,(V..) = tauc x Area = 76.25 kN

Vs = Vi - Vie = -76.25 kN

Stirrup legs assumed =4

Vumin = 0-87 X fys X Asv X d /svmin
= 0.87 x 500 x 201 x 186 /115 = 141460.19
N
= 141.46 kN

Vus < Vusmin

Spacing from min.shear R/F  _ . _
requirement = (0.87 x f,, x a.,)/(0.4 x width)
= ((0.87 x 500.000 x 201.062)/(0.4 x
450.000))x (415.0/500.0f)

= 403 mm
Required spacing = min(403,115) = 115 mm

Axial Stess Check :

Actual Axial Stress = 1.735 N/mm?2

Allowable Axial Stress = 0.1 x fck = 2.500 N/mm2

Actual Axial Stress is less than Allowable Axial Stress,

Hence, No need to provide Ductile detailing as per 7.1.1 clause,IS 13920

Provide ties #8 @ 110 mm ¢/c

SUMMARY :

————

|CGi : FO.FLOOR - Default Level at 18.000 m




Provide rectangular section : 450 x 230 mm
Provide #12 - 8 nos. (905 mmB)

Provide ties #8 @ 110 mm c¢/c

Provide 2 legged ties along width and

4 legged ties along depth.

General Design Parameters :
Below TH FLOOR - Default Level at 15.000 m

Column size, (B x _ 450 x 230 Column
D) mm height, (L)

From analysis results,loads on column

Axial load,(P) =312.21 kN

MomentX,(M,) = 32.49 kN-m

MomentY,(M,) = 15.90 kN-m

fo = 25.00 N/mmB
f, =500.00 N/mmB
Load combination = 1.509L + 1.50 EQL Y-

Q_cﬂuilg Name Orientation Angle

C1 0.00

Check For Slenderness :

Slenderness RatioX = ( L, x Effective Length FactorX ) / Depth
= (2400 x 1.000 ) / 230 = 10.43 <= 12.00,

column is not slender in this direction.

Slenderness RatioY = ( L, x Effective Length FactorY ) / Width
= (2400 x 1.000 ) / 450 = 5.33 <= 12.00,

column is not slender in this direction.

M, _mineccen = 6.244 KN.m
M, _mMineccen = 6.244 KN.m
M, = max(M,,Mx_Mi,,Em) + Muadox = 32.489 kKN.m
M, = max(M,,M, ureccen) + Muacay = 15.901 KN.m

_ 2400
T mm



Calculation Of Eccentricities :

As per IS 456: 2000 Clause 25.4,all columns shall be designed for
minimum eccentricity
equal to the unsupported length of the column/500 plus lateral
dimension/30, subject to a minimum of 20 mm.

Actual ecceny = Mx / P = 32.49/312.21 = 104 mm
Actual ecceny =M, /P = 15.90/312.21 = 51 mm

= (L/500) + (D/30) = (2400/500) + (230/30) = 12 mm
= max(12,20)= 20 mm
= (L/500) + (B/30) = (2400/500) + (450/30) = 20 mm
= max(20,20) = 20 mm
= max(Actual ecceny,eccenywn) = max(104,20) = 104 mm
= max(Actual ecceny,eccenwir) = max(51,20) = 51 mm

eCCEeNywmin
€CCENxmin
eccenywmin
eCccenvymin
ecceny
ecceny

As per IS 456: 2000 Clause 39.3,
when the minimum eccentricity does not exceed 0.05 times the lateral

dimension,

the column will be designed as an axially loaded column.

eccenX(104 mm) > 0.05 x 450(23 mm)

and eccenY(51 mm) > 0.05 x 230(12 mm)
Hence the column will be designed as a column with biaxial

moments.

Provided steel :
Provide #12 - 8 nos. (905 mmB)
Biaxial Check Calculations :

PUC

= 420.27 kN
Puxl = Puc + Pus(Total)

= 0.162 x 25.00 x 450 x 230

For X axis :

Eb;-‘ _A“s_i R u_ei fsi fcl (fsi = fcir)_”m_P_usi xi Musi
No. ((mmB) (N/mmB)|/(N/mmB)/(N/mmB)| (kN) ((mm)| (kN-
a, B __ m)

1 452  |0.00195(369.44 11.14 358.30  |162.09|69 11.18

%_ 452 0.00271 -410.28 |0.00 -4_10.28 185.61 -69 12.81

Totall-23.51 23.99

Xx = 104 mm P.. = C..f..B.D

C. =0.36k,=0.36x104/230 = 0.162



=420.27 + (-23.51)
= 396.75 kN > P ,hence O.K.

Muc = Puc.(O.S.D = Cz.D)

C
=0.188

=0.416 k, = 0.416 x 104/230

M. =420.27 x (0.5 x 230 - 0.188 x 230) = 30.19 kKN-m
Muxl = Muc + Mus(TotaI)
= 30.19 + (23.99)

=431.18 kN
Puyl =P, + Pus(Total)

=431.18 + (-32.68)

= 398.51 kN > P ,hence O.K.

Muc
G,
=0.193

= P...(0.5.B - C,.B)
=0.416 k., = 0.416 x 208/450

= 54,18 kN-m

For Y axis :

Row ] Asi ei ‘ fsi I f.t:i (fs.i -

No. ((mmB) (N/mmB)/(N/mmB)/(N/mmB)| (kN) (mm)
11 1226 10.00273411.17  [11.15 400.02 90.48(179
2  [226  |0.00072(144.39 ~ 16.60 137.80 31.17160
3 “226“ 0.00128 -25_6_.(_53_ .0.00 ) -256.65 |58.05 .-6_0__
* P?®  lo.00329[422:65 000 [-425.65 gq »g 179

TotaI32.68

Xy =208 mm Puw. = C;.fu.B.D
C:

P.. =0.167 x 25.00 x 230 x 450

= 0.36 k, = 0.36 x 208/450 = 0.167

M. =431.18 x (0.5 x 450 - 0.193 x 450) = 59.65 kN-m

Muyl = Muc + Mus(Total)
=59.65 + (38.75)
= 98.41 kN-m

Pusi |

X;

| Musi
(kN-

[16.20

1.86
3.46

17.23

38.75



Pu/Py: = 0.209

For P/P. <=0.2, a,=1.0

For P/P., >=0.8, a,=2.0

For P/P.. = 0.209, a, =1.079

((Mux / Mua)® + ((Myy/Muyy1)?)

= ((32.49/54.18)"°) + ((15.90/98.41)'7)
= 0.814 < 1.0,hence O.K.

Ties Details :
Load combination for ties design = 1.50 DL + 1.50 EQL Y-
Calculation of diameter of ties :
As per IS 456: 2000 Clause 26.5.3.2 (c),the diameter of the
polygonal links or
lateral ties shall be not less than the following
iYone-fourth the diameter of the largest longitudinal bar = 12/4 =

3 mm
ii)in no case less than = 6 mm
Required diameter = maximum of (3, 6) = 6 mm

Provide 8 mm diameter for ties.
(considering the requirement for shear)
Calculation of spacing of ties :

V. = 1.4 X (Muwim + Muwrim) / Storey height
Calculation of t... (as per IS 456: 2000 Clause 40.2.2)
tac = 0.610 MPa for 0.87% steel
D =1+ (3.P/A,.fa-) but not exceeding 1.5 = 1.36

tauc=
t.w. X D = 0.830 MPa
For X - axis : .
As per IS 456: 2000 , the pitch of transverse reinforcement shall
be

not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

ii) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16x 12 = 192 mm

iii) 300 mm
Required spacing = minimum of (230, 192, 300) = 192 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm
Required spacing = minimum of (192, 115)= 115 mm
V, for columns in the group :



Column.No| Muuim(KN-m) | Museum(KN-m) [V.(KN)

C1 1245.24 0.00 114,45
V., = 114.45 kN
Design shear force,(V.) = 0.00 kN(from analysis)
Vi = max(Vu,V.) = 114.45 kN
Capacity of concrete,(V..) = tauc x Area = 85.95 kN
Vs =V - Ve = 28.50 kN
Stirrup legs assumed =2
Vumin = 0.87 x f,s X Asw X d /Svmin
= 0.87 x 500 x 101 x 406 /115 = 154389.34
N
= 154.39 kN
Vis < Viemin

Spacing from min.shear R/F = (0.87 X f,x X 8.,)/(0.4 x width)

requirement
= ((0.87 x 500.000 x 100.531)/(0.4 x
230.000))x (415.0/500.0f)

= 395 mm
Required spacing = min(395,115) = 115 mm

For Y - axis :

As per IS 456: 2000 , the pitch of transverse reinforcement shall
be
not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

ii) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16 x12 = 192 mm

i) 300 mm
Required spacing = minimum of (230, 192, 300) = 192 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm
Required spacing = minimum of (192, 115)= 115 mm
V, for columns in the group :

(COlUMN.NG| Mun.in(kN-m) | Musnun(kN-m) [V.(kN)

c1 245.24 10.00 1114.45




V. = 114.45 kN

Design shear force,(V.4) = 0.00 kN(from analysis)

Vi = max(V.,V.) = 114.45 kN

Capacity of concrete,(V..) = tauc x Area = 85.95 kN

Vus = Vud - Vuc = 28.50 kN

Stirrup legs assumed =4

Vumin . 0.87 X fys X Asv X d /svmin
= 0.87 x 500 x 201 x 186 /115 = 141460.19
N
= 141.46 kN

Vus < Vusmin

Spaqmg from min.shear R/F = (0.87 X £, X 2.,)/(0.4 x width)
requirement

= ((0.87 x 500.000 x 201.062)/(0.4 x
450.000))x (415.0/500.0f)

= 403 mm
Required spacing = min(403,115) = 115 mm

Axial Stess Check :

Actual Axial Stress = 3.016 N/mm2

Allowable Axial Stress = 0.1 x fck = 2.500 N/mm2

Actual Axial Stress is greater than Allowable Axial Stress,
Hence, Provide Ductile detailing as per 7.1.1 clause, IS 13920

Provide ties #8 @ 110 mm c/c

Confinement reinforcement :

Area of concrete core,(A.)

Size of concrete core,(B-core = (B - 2 x cover + 2 x dia.of Ties) x (D - 2 x
x D-core) cover + 2 x dia.of Ties)

=(450-2x40+2x12)x(230-2x40 + 2
x 12)

=394 x 174
= 68556 mmB
Maximum hoop length,(h) = 197 mm

As per IS 13920 : 1993, the spacing shall not exceed the smaller of
i) 1/4 th of the minimum member dimension = 230/4 = 58 mm



i) 100 mm
Spacing need not be less than 75 mm

Required Spacing,(S) =75mm ~ 75 mm

Gross Area, (A;) = 103500 mmB

C/S area of hoop bar,(As:) = 0.18 x S x h x fo/f,s X ((AJ/AJ) - 1)
= 68 mmB

As per IS 13920 : 1993, the length for confining reinforcement shall not be
less than
i) larger lateral dimension of the member at the section
where yielding occurs = 450 mm
ii) 1/6 th of the clear span of the member = 400 mm
iii) 450 mm
Length = 450 ~ 450 mm
Provide confinement reinforcement for 450 mm at both the junctions.

SUMMARY :

CG1 : TH FLOOR - Default Level at 15.000 m
Provide rectangular section : 450 x 230 mm
Provide #12 - 8 nos. (905 mmB)

Provide confinement reinforcement

#12 @ 75mm c/c for a length

450mm on both ends of column.

Provide ties #8 @ 110 mm ¢/c

for remaining length of the column

Provide 2 legged ties along width and

4 legged ties along depth.

General Design Parameters :

Below S FLOOR - Default Level at 12.000 m

Column size, (B x _ 450 x 230 Column _ 2400
D) mm height, (L) mm
From analysis results,loads on column

Axial load,(P) =450.68 kN

MomentX,(M,) = 37.59 kN-m

MomentY,(M,) = 12.84 kN-m

fae = 25.00 N/mmB

f, =500.00 N/mmB




Load combination = 1.50 DL + 1.50 EQL Y-
Column Name|Orientation Angle
C1 0.00

Check For Slenderness :

Slenderness RatioX = ( L, x Effective Length FactorX ) / Depth
= (2400 x 1.000 ) / 230 = 10.43 <= 12.00,

column is not slender in this direction.

Slenderness RatioY = ( L, x Effective Length FactorY ) / Width
= (2400 x 1.000 ) / 450 = 5.33 <= 12.00,

column is not slender in this direction.

M. vineccen = 9.014 kKN.m
My_MinEccen =9.014 kN.m
My = MaX(M, M mingccen) + Muacox = 37.587 kKN.m
M, = max(M,,M,_wieccen) + Muagar =12.843 kKN.m

Calculation Of Eccentricities :

As per IS 456: 2000 Clause 25.4,all columns shall be designed for
minimum eccentricity
equal to the unsupported length of the column/500 plus lateral
dimension/30, subject to @ minimum of 20 mm.

Actual ecceny = Mx /P = 37.59/450.68 = 83 mm
Actual ecceny =M, / P = 12.84/450.68 = 28 mm

€CCeNxmin = (L/500) + (D/30) = (2400/500) + (230/30) = 12 mm
€CCEeNxwmin = max(12,20)= 20 mm
eccenymn = (L/500) + (B/30) = (2400/500) + (450/30) = 20 mm
eccenywi, = max(20,20) = 20 mm
ecceny = max(Actual ecceny,eccensw,) = max(83,20) = 83 mm
ecceny = max(Actual ecceny,ecceny,) = max(28,20) = 28 mm

As per IS 456: 2000 Clause 39.3,



when the minimum eccentricity does not exceed 0.05 times the lateral

dimension,

the column will be designed as an axially loaded column.
eccenX(83 mm) > 0.05 x 450(23 mm)

and eccenY(28 mm) > 0.05 x 230(12 mm)

Hence the column will be designed as a column with biaxial

moments.

Provided steel :

Provide #12 - 8 nos. (905 mmB)
Biaxial Check Calculations :

For X axis :
EO\-N_ A €; fsi b -_fcim_ 1 (fsi—- f;)_ Pusi X; M.
No. (mmB) (N/mmB) (N/mmB)|(N/mmB)| (kN) |(mm)|(kN-
(i) m)
1 [452  [0.00225390.38  [11.15  [379.23  [171.56/69  [11.84
2 452 0.00151 -303.52 0.00 B '?9_2'2__1_3_6.86 -69 9.44
e Total|34.70 21.28
X =128 mm P.. = Ci.f4.B.D
C, =0.36k,=0.36x128/230 = 0.201
P.. =0.201 x 25.00 x 450 x 230
= 520.33 kN
Pua =Py + Pus(TotaI)
= 520.33 + (34.70)
= 555.03 kN > P ,hence O.K.
M. =P..(0.5.D - C,.D)
C. =0.416 k, = 0.416 x 128/230
= 0.232
M. =520.33 x (0.5 x 230 - 0.232 x 230) = 32.03 kN-m
Mua =M, + Mus(rom)
= 32.03 + (21.28)
= 53.31 kN-m
For Y axis :
ﬁw— _-_Asl _el [ fa fo (fa - £.) P..i X; Musi_
No. |(mmB) (N/mmB) (N/mmB)/(N/mmB)| (kN) [((mm)| (kN-




1 226 0.00286415.79 11.15 404.64 91.53|179 [16.38
2 226 0.00120/239.58 9.36 230.23 52.08 60 3.11
3 226 0.00046 -92.73 0.00 -92.73 20.98 -60 [1.25
4 226 0.00213 -381.87 [0.00 -381.87 86.38 -179 [(15.46

Total|36.25 36.20
Xy =251 mm P.. = C..f4.B.D

C, =036k, =0.36 x 251/450 = 0.201
P.. =0.201 x 25.00 x 230 x 450
= 520.33 kN
Py1 = Pt & Pus(Total)
= 520.33 + (36.25)
= 556.58 kN > P ,hence O.K.
Mu. =P..(0.5.B - C,.B)
C, =0.416k, = 0.416 x 251/450
=0.232
M.. =520.33 x (0.5 x450 - 0.232 x 450) = 62.66 KN-m
Muyl = M, + Mus(TotaI)
= 62.66 + (36.20)
= 98.87 kN-m
Pu/P.. = 0.302
For P,/P., <=0.2, a,=1.0
For P./P, >=0.8, a,=2.0
For PJ/P, = 0.302,a, =1.262
(M / Mua )’y + ((Myy/ My )20)
= ((37.59/53.31)1%?) + ((12.84/98.87)'%%?)
= 0.845 < 1.0,hence O.K.

Ties Details :
Load combination for ties design = 0.90 DL + 1.50 EQL Y-
Calculation of diameter of ties :
As per IS 456: 2000 Clause 26.5.3.2 (c),the diameter of the
polygonal links or
lateral ties shall be not less than the following
iYone-fourth the diameter of the largest longitudinal bar = 12/4 =

3 mm



ii)in no case less than = 6 mm
Required diameter = maximum of (3, 6) = 6 mm

Provide 8 mm diameter for ties.
(considering the requirement for shear)
Calculation of spacing of ties :

Vi = 1.4 X (MuLim + Murim) / storey height
Calculation of t.. (as per IS 456: 2000 Clause 40.2.2)
tac = 0.610 MPa for 0.87% steel
D =1 + (3.P/A,.f..) but not exceeding 1.5 = 1.34

tauc=
t.e X D = 0.816 MPa
For X - axis :
As per IS 456: 2000 , the pitch of transverse reinforcement shall
be

not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

i) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16x12 = 192 mm

iii) 300 mm
Required spacing = minimum of (230, 192, 300) = 192 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm
Required spacing = minimum of (192, 115)= 115 mm
V, for columns in the group :

Column.No| M....m(kN-m) 1['l'v'!u.,,{,.,m(k_N__-__ng ) I.V_;( kN)

Ci 245.24 0.00 114.45
V., = 114.45 kN
Design shear force,(V..) = 0.00 kN(from analysis)
Vi = max(V.,V.) = 114.45 kN
Capacity of concrete,(V..) = tauc x Area = 84.46 kN
Vs = Vi = Vie = 29.99 kN
Stirrup legs assumed =2
Vumin = 0.87 x fs X As, X 4 /Svmin
= 0.87 x 500 x 101 x 406 /115 = 154389.34
N
= 154.39 kN

Vus < Vusmin



Spacing from min.shear R/F .
requirement = (0.87 x f,s x a,,)/(0.4 x width)
= ((0.87 x 500.000 x 100.531)/(0.4 x
230.000))x (415.0/500.0f)

= 395 mm
Required spacing = min(395,115) = 115 mm

ForY - axis :

As per IS 456: 2000 , the pitch of transverse reinforcement shall
be
not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

ii) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16x 12 =192 mm

iii) 300 mm
Required spacing = minimum of (230, 192, 300) = 192 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm
Required spacing = minimum of (192, 115)= 115 mm
V, for columns in the group :

Column.No| IV_Iu_.,L,.i..,(kN-m) Mu.,.,,.im(kﬁ;m:) ]Vu(kN)
C1 245.24 0.00 - [114.45
V., = 114.45 kN
Design shear force,(Vu) = 0.00 kN(from analysis)
\" = max(Vw,V.) = 114.45 kN
Capacity of concrete,{V..) = tauc x Area = 84.46 kN
Vis = Vi = Vie = 29.99 kN
Stirrup legs assumed = 4
Vumin = 0.87 x f,. X A, X d /Svmn
= 0.87 x 500 x 201 x 186 /115 = 141460.19
N
= 141.46 kN

Vus < Vusmin

Spacing from min.shear R/F

requirement (0.87 x fys X a.,)/(0.4 x width)



= ((0.87 x 500.000 x 201.062)/(0.4 x
450.000))x (415.0/500.0f)

=403 mm
Required spacing = min(403,115) = 115 mm

Axial Stess Check :

Actual Axial Stress = 2.820 N/mm2

Allowable Axial Stress = 0.1 x fck = 2.500 N/mm?2

Actual Axial Stress is greater than Allowable Axial Stress,
Hence, Provide Ductile detailing as per 7.1.1 clause,IS 13920

Provide ties #8 @ 110 mm c/c

Confinement reinforcement :

Area of concrete core,(A))

Size of concrete core,(B-core = (B - 2 x cover + 2 x dia.of Ties) x (D - 2 x
x D-core) cover + 2 x dia.of Ties)

=(450-2x40+2x12)x(230-2x40 + 2
x 12)

= 394 x 174
= 68556 mmB
Maximum hoop length,(h) = 197 mm

As per IS 13920 : 1993, the spacing shall not exceed the smaller of
i) 1/4 th of the minimum member dimension = 230/4 = 58 mm

ii) 100 mm
Spacing need not be less than 75 mm
Required Spacing,(S) =75 mm ~ 75 mm
Gross Area,(A,) = 103500 mmB

0.18 x S x h x fo/f,s x ((AJ/A) - 1)
= 68 mmB

i

C/S area of hoop bar,(A..)

As per IS 13920 : 1993, the length for confining reinforcement shall not be
less than
i) larger lateral dimension of the member at the section
where yielding occurs = 450 mm
ii) 1/6 th of the clear span of the member = 400 mm
iii) 450 mm
Length = 450 ~ 450 mm
Provide confinement reinforcement for 450 mm at both the junctions.



SUMMARY :

CG1 : S FLOOR - Default Level at 12.000 m
Provide rectangular section : 450 x 230 mm
Provide #12 - 8 nos. (905 mmB)

Provide confinement reinforcement

#12 @ 75mm c/c for a length

450mm on both ends of column.

Provide ties #8 @ 110 mm ¢/c

for remaining length of the column

Provide 2 legged ties along width and

4 legged ties along depth.

General Design Parameters :

Below F FLOOR

- Default Level at 9.000 m

Column size, (B
D)

X _450x 230 Column _ 2400
T mm height, (L) T mm

From analysis resuits,loads on column
Axial load,(P) =592.71 kN

MomentX,(M,) = 40.66 kN-m
MomentY,(M,) = 10.31 kN-m

fa = 25.00 N/mmB

f, = 500.00 N/mmB

Load combi_n_ation =1.50 DL + 1.50 EQL Y-

Orientation Angle

Fol_t_nr_n_n Name
C

1

0.00

Check For Slenderness :

Slenderness RatioX = ( L, x Effective Length FactorX ) / Depth

= (2400 x 1.000 ) / 230 = 10.43 <= 12.00,

column is not slender in this direction.

Slenderness RatioY = ( L, x Effective Length FactorY ) / Width

= ( 2400 x 1.000 ) / 450 = 5.33 <= 12.00,

column is not slender in this direction.



My Mingccen = 11.854 kN.m
M, _mineccen = 11.854 kN.m
M. = Max(My, M, mineccen) + Muadox = 40.656 kN.m
My = max(M,,M, wineccen) + Muadav =11.854 kN.m

Calculation Of Eccentricities :

As per IS 456: 2000 Clause 25.4,all columns shall be designed for
minimum eccentricity
equal to the unsupported length of the column/500 plus lateral
dimension/30, subject to a minimum of 20 mm.

Actual ecceny = Mx / P = 40.66/592.71 = 69 mm
Actual eccen, =M,/ P = 10.31/592.71 = 17 mm

eccenymin = (L/500) + (D/30) = (2400/500) + (230/30) = 12 mm
€ecceNyin =max(12,20)= 20 mm
€CCeNywmin = (L/500) + (B/30) = (2400/500) + (450/30) = 20 mm
eccenymn = max(20,20) = 20 mm
ecceny = max(Actual ecceny,eccenym,) = max(69,20) = 69 mm
ecceny = max(Actual ecceny,eccenyw,) = max(17,20) = 20 mm

As per IS 456: 2000 Clause 39.3,
when the minimum eccentricity does not exceed 0.05 times the lateral
dimension,
the column will be designed as an axially loaded column.
eccenX(69 mm) > 0.05 x 450(23 mm)
and eccenY(20 mm) > 0.05 x 230(12 mm)
Hence the column will be designed as a column with biaxial
moments.
Provided steel :
Provide #12 - 2 nos. + #16 - 4 nos. (1030 mmB)
Biaxial Check Calculations :

For X axis :

Row| A, | e f. f, (fa=f) | Pu | x | Mu
No. |(mmB) (N/mmB)|(N/mmB)|(N/mmB)| (kN) |[(mm)| (kN-
(i) e o R R o | m)
1 515 |0.00237/395.84  [11.15  |384.69  [198.20/67  [13.28
2 515 - -159.40 0.00 -159.40 -82.13 [~67 5.50




| lo.oo080] [ [ ) ‘ —
18.78

'1"16.07"

Total

Xux =148 mm P.. = C,.f4.B.D

C: =0.36 k,=0.36x148/230 = 0.232

P. =0.232 x 25.00 x 450 x 230

= 600.38 kN
Puxl = Puc + Pus(TotaI)
= 600.38 + (116.07)
=716.45 kN > P ,hence O.K.
Mu = P..(0.5.D - C,.D)
C. =0.416 k, = 0.416 x 148/230
= 0.268
M.. =600.38 x (0.5 x 230 - 0.268 x 230) = 32.02 kKN-m
Mua = Muc + Mugcrotan
= 32.02 + (18.78)
= 50.80 kN-m

For Y axis :

_ROW A, € fs fo (fs - £a) Pusi | X; M;si “
No. ((mmB) (N/mmB)|(N/mmB)|(N/mmB)| (kN) |(mm)| (kN-
(i) m)

1 402  [0.00293418.12  [11.15  |406.97  [163.65[177 [28.97

2 [226  |0.00085[169.82 |7.46 ~ [162.36 |36.73 [0  |0.00

3 _ 402 0.00124 -247.25 ) 0.00 | ”-24_7_.25 _i9.43_-177 .17.60

Totall100.95 l46.56

Xy =297 mm P.. = C..fu.B.D

C, =0.36 k, =0.36 x 297/450 = 0.238
P.. =0.238 x 25.00 x 230 x 450
= 614.94 kN
P wil = P. + Pus(Total)
= 614.94 + (100.95)
= 715.89 kN > P ,hence O.K.
My = Py.(0.5.B - C,.B)
C. =0.416 k, = 0.416 x 297/450
= 0.275



M. =614.94 x (0.5 x 450 - 0.275 x 450) = 62.37 kN-m
Muyl = Muc + Mus(TotaI)
=62.37 + (46.56)
= 108.93 kN-m
P./P.. = 0.385
For P/P., <=0.2, a,=1.0
For P/P, >=0.8, a,=2.0
For P/P,, = 0.385,a, = 1.422
(Mo / My ) + ((My/Myy1)%0)
= ((40.66/50.80)"“?) + ((11.85/108.93)'4%?)
= 0.931 < 1.0,hence O.K.

Ties Details :
Load combination for ties design = 0.90 DL + 1.50 EQL Y-
Calculation of diameter of ties :
As per IS 456: 2000 Clause 26.5.3.2 (c),the diameter of the
polygonal links or
lateral ties shall be not less than the following
i)one-fourth the diameter of the largest longitudinal bar = 16/4 =

4 mm
ii)in no case less than = 6 mm
Required diameter = maximum of (4, 6) = 6 mm

Provide 8 mm diameter for ties.
(considering the requirement for shear)
Calculation of spacing of ties :

Vi = 1.4 X (Mysiim + Musrim) / Storey height
Calculation of t... (as per IS 456: 2000 Clause 40.2.2)
tac = 0.640 MPa for 1.00% steel
D =1 + (3.P/A,.f..) but not exceeding 1.5 = 1.45

tauc=
tsee X D = 0.931 MPa
For X - axis :
As per IS 456: 2000 , the pitch of transverse reinforcement shall
be

not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

i) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16x12 =192 mm

iii) 300 mm
Required spacing = minimum of (230, 192, 300) = 192 mm



Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm :

Required spacing = minimum of (192, 115)= 115 mm

V, for columns in the group :

Column.No| M, im(KN-m) | M,z um(kN-m) (V.(kN)

C1 245.24 0.00 114.45
V. = 114.45 kN
Design shear force,(V.i) = 0.00 kN(from analysis)
Vi = max(Vuw,V.) = 114.45 kN
Capacity of concrete,(V..) = tauc x Area = 96.33 kN
Vis = Vuw - Vie = 18.11 kN
Stirrup legs assumed =2
Vumin = 0.87 x fys X Ay X d /Sumn
= 0.87 x 500 x 101 x 406 /115 = 154389.34
N
= 154.39 kN
Vie < Vismin

Spacing from min.shear R/F .
requirement = (0.87 x f,s x a,,)/(0.4 x width)
= ((0.87 x 500.000 x 100.531)/(0.4 x
230.000))x (415.0/500.0f)

= 395 mm
Required spacing = min(395,115) = 115 mm

For Y - axis :

As per IS 456: 2000 , the pitch of transverse reinforcement shall
be
not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

ii) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16x12 = 192 mm

iii) 300 mm
Required spacing = minimum of (230, 192, 300) = 192 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm



Required spacing = minimum of (192, 115)= 115 mm
V, for columns in the group :

Column.No| M. im(KN-m) | Mz (KN-m) [V.(kN)

C1 245.24 0.00 1114.45
V. = 114.45 kN
Design shear force,(V.) = 0.00 kN(from analysis)
Vi = max(V.,V.) = 114.45 kN
Capacity of concrete,(V..) = tauc x Area = 96.33 kN
Vis =V - Ve = 18.11 kN
Stirrup legs assumed =4
Virmin = 0.87 x f,. X A,y X d /Svmn
= 0.87 x 500 x 201 x 186 /115 = 141460.19
N
= 141.46 kN
Vus < Vusmin

Spacing from min.shear R/F .
requirement = (0.87 x f,s x a+)/(0.4 x width)

= ((0.87 x 500.000 x 201.062)/(0.4 x
450.000))x (415.0/500.0f)

= 403 mm
Required spacing = min(403,115) = 115 mm

Axial Stess Check :

Actual Axial Stress = 3.779 N/mm?2

Allowable Axial Stress = 0.1 x fck = 2.500 N/mm?2

Actual Axial Stress is greater than Allowable Axial Stress,
Hence, Provide Ductile detailing as per 7.1.1 clause,IS 13920

Provide ties #8 @ 110 mm c/c

Confinement reinforcement :

Area of concrete core,(A,)

Size of concrete core,(B-core = (B - 2 x cover + 2 x dia.of Ties) x (D - 2 x
x D-core) cover + 2 x dia.of Ties)

=(450-2x40+2x12)x(230-2x40 + 2
x 12)
= 394 x 174



= 68556 mmB
Maximum hoop length,(h) = 197 mm

As per IS 13920 : 1993, the spacing shall not exceed the smaller of
i) 1/4 th of the minimum member dimension = 230/4 = 58 mm

i) 100 mm
Spacing need not be less than 75 mm
Required Spacing,(S) =75 mm ~ 75 mm
Gross Area,(A,) = 103500 mmB

0.18 x S x h x f,/f,s X ((AJ/A) - 1)
= 68 mmB

C/S area of hoop bar,(A..)

As per IS 13920 : 1993, the length for confining reinforcement shall not be

less than
i) larger lateral dimension of the member at the section

where yielding occurs = 450 mm
i) 1/6 th of the clear span of the member = 400 mm
iii) 450 mm
Length = 450 ~ 450 mm
Provide confinement reinforcement for 450 mm at both the junctions.

SUMMARY :

CG1 : F FLOOR - Default Level at 9.000 m
Provide rectangular section : 450 x 230 mm
Provide #12 - 2 nos. + #16 - 4 nos. (1030 mmB)
Provide confinement reinforcement

#12 @ 75mm ¢/c for a length

450mm on both ends of column.

Provide ties #8 @ 110 mm c¢/c

for remaining length of the column

Provide 2 legged ties along width and

4 legged ties along depth.

Below G FLOOR - Default Level at 6.000 m

Column size, (B x  _ 450 x 230 Column _ 2400
D) mm height, (L) mm
From analysis results,loads on column

Axial load,(P) = 733.02 kN

General Design Parameters :




MomentX,(M,) = 40.41 kN-m
MomentY,(M,) = 5.55 kN-m

f. =25.00 N/mmB

f, =500.00 N/ mmB

Load combination = 1.50 DL + 1.50 EQL Y-

Column Name|Orientation Angle
C1 0.00

Check For Slenderness :

Slenderness RatioX = ( L, x Effective Length FactorX ) / Depth
= (2400 x 1.000 ) / 230 = 10.43 <= 12.00,

column is not slender in this direction.

Slenderness RatioY = ( L, x Effective Length FactorY ) / Width
= (2400 x 1.000 ) / 450 = 5.33 <= 12.00,

column is not slender in this direction.

M mineccen = 14,660 kN.m
M,_mineccen = 14.660 kN.m
M, = max(Mlex_MinEccen) + Myadax = 40.406 kKN.m
M, = max(M,,M, wineccen) + Muagar = 14.660 KN.m

Calculation Of Eccentricities :

As per IS 456: 2000 Clause 25.4,all columns shall be designed for
minimum eccentricity
equal to the unsupported length of the column/500 plus lateral
dimension/30, subject to a minimum of 20 mm.

Actual ecceny = Mx / P = 40.41/733.02 = 55 mm
Actual ecceny =M, /P = 5.55/733.02 = 8 mm

ecceNxmn = (L/500) + (D/30) = (2400/500) + (230/30) = 12 mm
eccenymin = max(12,20)= 20 mm
eccenymi, = (L/500) + (B/30) = (2400/500) + (450/30) = 20 mm

eccenyun, = max(20,20) = 20 mm



ecceny
ecceny

As per IS 456: 2000 Clause 39.3,

when the minimum eccentricity does not exceed 0.05 times the lateral

dimension,

the column will be designed as an axially loaded column.

eccenX(55 mm) > 0.05 x 450(23 mm)

and eccenY(20 mm) > 0.05 x 230(12 mm)

= max(Actual ecceny,eccenyw,) = max(55,20) = 55 mm
= max(Actual ecceny,eccenywm,) = max(8,20) = 20 mm

Hence the column will be designed as a column with biaxial

moments.

Provided steel :

Provide #16 - 6 nos. (1206 mmB)
Biaxial Check Calculations :

For X axis :

_R;w_—' Asi ei _?s.i_ fc_I __|— (fsi = fci) Pusi N xi Mus; -

No. |(mmB) (N/mmB)|/(N/mmB)|(N/mmB)| (kN) [((mm)| (kN-

HON— . B m)

il 603 0.00249401.05  |11.15 389.90 235.1867 15.76

2 6_03 0.00033 -66.50 O.T B -EESB | -40.11 |-67 2.69
Totall195.08 18.44

Xix = 166 mm P = C..f&.B.D

C, =036k, =0.36 x166/230 = 0.260

= 0.260 x 25.00 x 450 x 230
=673.15 kN

Pux1 = Puc + Pus(Total)

=673.15 + (195.08)

= 868.23 kN > P ,hence O.K.

PUC

M =P..(0.5.D-C..D)
C; =0.416 k, = 0.416 x 166/230
=0.301
M. =673.15x (0.5 x 230 -0.301 x 230) = 30.87 kN-m

Muxl b Muc + Mus(Total)
= 30.87 + (18.44)
=49.31 kN-m



For Y axis :

Row A €; £ fo (f.-f.) Pusi X; Mu.sl_
No. [((mmB) (N/mmB)|/(N/mmB)/(N/mmB)| (kN) |(mm)|(kN-
(i) m)

1 402 0.002991419.90  [11.15 408.75 164.37(177 |29.09

2 402 0.00112(223.40 8.98 214.43  |86.23 |0 10.00

3 402 ~ lo.00076 :1_51.52 0.00 -151.52 ,-._6_9;9_3__-177 %0_78_

Totall189.67 39.88

Xy =330 mm P, = Ci.fa.B.D

C: =0.36 k, = 0.36 x 330/450 = 0.264
P.. =0.264 x 25.00 x 230 x 450
= 684.07 kN
Pu1 = Puc + Puscrotay
= 684.07 + (189.67)
=873.74 kN > P ,hence O.K.
M« =P..(0.5.B - C,.B)
C, =0.416 k, = 0.416 x 330/450
= 0.306
M. =684.07 x (0.5 x 450 - 0.306 x 450) = 59.87 KN-m
My = Muc + Musron
= 59.87 + (39.88)
=99.75 kN-m
Pu/P.: = 0.457
For P/P, <=0.2, a,=1.0
For P/P. >=0.8, a,=2.0
For P/P. = 0.457,a, =1.556
((Mux / Muxl)'n) + ((Muv/Muyl)an)
= ((40.41/49.31)"%) + ((14.66/99.75)">%)
= 0.962 < 1.0,hence O.K.

Ties Details :
Load combination for ties design = 0.90 DL + 1.50 EQL Y-
Caliculation of diameter of ties :

As per IS 456: 2000 Clause 26.5.3.2 (c),the diameter of the
polygonal links or
lateral ties shall be not less than the following



iYone-fourth the diameter of the largest longitudinal bar = 16/4 =
4 mm
ii)in no case less than = 6 mm
Required diameter = maximum of (4, 6) = 6 mm
Provide 8 mm diameter for ties.
(considering the requirement for shear)
Calculation of spacing of ties :
Vi = 1.4 X (Muwim + Murim) / Storey height
Calculation of t... (as per IS 456: 2000 Clause 40.2.2)
tac = 0.679 MPa for 1.17% steel

D =1+ (3.P/A,.f.) but not exceeding 1.5 = 1.50
tauc=
tawec X D = 1.018 MPa
For X - axis :
As per IS 456: 2000 , the pitch of transverse reinforcement shall
be

not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

ii) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16 x 16 = 256 mm

iii) 300 mm
Required spacing = minimum of (230, 256, 300) = 230 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm
Required spacing = minimum of (230, 115)= 115 mm
V, for columns in the group :

gglymn -N_o MubL,lIm( kN'm)’_" Mub_n,um(k_N_'m)_—vu( kN_)

C1 245.24 0.00 114.45

\A = 114.45 kN

Design shear force,(V.q) = 0.00 kN(from analysis)

\ = max(V.,V.) = 114.45 kN

Capacity of concrete,(V..) = tauc x Area = 105.36 kN

Vis = Vi - Vue = 9.08 kN

Stirrup legs assumed =2

Vumin = 0.87 x f,s X Ay X d /Sumin
= 0.87 x 500 x 101 x 406 /115 = 154389.34
N

= 154.39 kN



Vus < Vusmin

Spacing from min.shear R/F :
requirement = (0.87 x f,s X a4,)/(0.4 x width)

= ((0.87 x 500.000 x 100.531)/(0.4 x
230.000))x (415.0/500.0f)

= 395 mm
Required spacing = min(395,115) = 115 mm

For Y - axis :

As per IS 456: 2000 , the pitch of transverse reinforcement shall
be
not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

ii) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16 x 16 = 256 mm

iii) 300 mm
Required spacing = minimum of (230, 256, 300) = 230 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm
Required spacing = minimum of (230, 115)= 115 mm
V., for columns in the group :

@E@%&f M_ub;@?«&_-_m__)_{ Musnim( kN-m) [V, (kN)

C1 245.24 0.00 |114.45
V, = 114.45 kN
Design shear force,(V.q) = 0.00 kN(from analysis)
Vi = max(Vu,V.) = 114.45 kN
Capacity of concrete,(V..) = tauc x Area = 105.36 kN
Vis = Vi = Ve = 9.08 kN
Stirrup legs assumed = 4
Vimin = 0.87 x f,s X Ay X d /Symn
= 0.87 x 500 x 201 x 186 /115 = 141460.19
N
= 141.46 kN
Vis < Vismin

Spacing from min.shear R/F = (0.87 x f,, x a.,)/(0.4 x width)



requirement
= ((0.87 x 500.000 x 201.062)/(0.4 x
450.000))x (415.0/500.0f)

=403 mm
Required spacing = min(403,115) = 115 mm

Axial Stess Check :

Actual Axial Stress = 4.752 N/mm?2

Allowable Axial Stress = 0.1 x fck = 2.500 N/mm?2

Actual Axial Stress is greater than Allowable Axial Stress,
Hence, Provide Ductile detailing as per 7.1.1 clause,IS 13920

Provide ties #8 @ 110 mm c/c

Confinement reinforcement :

Area of concrete core,(A,)

Size of concrete core,(B-core = (B - 2 x cover + 2 x dia.of Ties) x (D - 2 x
x D-core) cover + 2 x dia.of Ties)

=(450-2x40+2x12)x(230-2x40+ 2
X 12)

= 394 x 174

= 68556 mMmmB

Maximum hoop length,(h) = 197 mm

As per IS 13920 : 1993, the spacing shall not exceed the smaller of
i) 1/4 th of the minimum member dimension = 230/4 = 58 mm

it) 100 mm
Spacing need not be less than 75 mm
Required Spacing,(S) =75 mm ~ 75 mm
Gross Area,(A;) = 103500 mmB
C/S area of hoop bar,(As) = 0.18 x S x h x f,./f,s x ((AJ/A) - 1)

= 68 mmB

As per IS 13920 : 1993, the length for confining reinforcement shall not be

less than
i) larger lateral dimension of the member at the section
where yielding occurs = 450 mm
ii) 1/6 th of the clear span of the member = 400 mm
iii) 450 mm

Length = 450 ~ 450 mm



Provide confinement reinforcement for 450 mm at both the junctions.

SUMMARY :

CG1 : G FLOOR - Default Level at 6.000 m
Provide rectangular section : 450 x 230 mm
Provide #16 - 6 nos. (1206 mmB)

Provide confinement reinforcement

#12 @ 75mm c/c for a length

450mm on both ends of column.

Provide ties #8 @ 110 mm c¢/c

for remaining length of the column

Provide 2 legged ties along width and

4 legged ties along depth.

General Design Parameters :

Below basement - Default Level at 3.000 m

Column size, (B
D)

X _450x 230 Column _ 2700
T mm height, (L) ~ mm

From analysis results,loads on column
Axial load,(P) =810.75 kN

MomentX,(M,) = 33.14 kN-m
MomentY,(M,) = 10.91 kN-m

fa = 25.00 N/mmB

f, =500.00 N/mmB

Load combination = 1.50 DL + 1.50 EQL Y-

|Column Name

Orientation Angle

c1

0.00

Check For Slenderness :

Slenderness RatioX = ( L, x Effective Length FactorX ) / Depth

= (2700 x 1.000 ) / 230 = 11.74 <= 12.00,

column is not slender in this direction.

Slenderness RatioY = ( L, x Effective Length FactorY ) / Width

= (2700 x 1.000 ) / 450 = 6.00 <= 12.00,



column is not slender in this direction.

Mx_MinEccen = 16.215 kN.m
My_MinEccen = 16.539 kN.m
My = max(My, M, vineccen) + Muaaax = 33.136 kN.m
M, = max(M,,My_uineccen) + Muasy = 16.539 KN.m

Calculation Of Eccentricities :

As per IS 456: 2000 Clause 25.4,all columns shall be designed for

minimum eccentricity
equal to the unsupported length of the column/500 plus lateral
dimension/30, subject to a minimum of 20 mm.

Actual ecceny = Mx/ P = 33.14/810.75 = 41 mm
Actual ecceny =M, /P = 10.91/810.75 = 13 mm

ecceNymin = (L/500) + (D/30) = (2700/500) + (230/30) = 13 mm
eccenymin = max(13,20)= 20 mm
eccenymi = (L/500) + (B/30) = (2700/500) + (450/30) = 20 mm
eccenym = max(20,20) = 20 mm
ecceny = max(Actual ecceny,eccensw,) = max(41,20) = 41 mm
ecceny = max(Actual ecceny,eccenvw,) = max(13,20) = 20 mm

As per IS 456: 2000 Clause 39.3,
when the minimum eccentricity does not exceed 0.05 times the lateral
dimension,
the column will be designed as an axially loaded column.
eccenX(41 mm) > 0.05 x 450(23 mm)
and eccenY(20 mm) > 0.05 x 230(12 mm)
Hence the column will be designed as a column with biaxial
moments.
Provided steel :
Provide #16 - 6 nos. (1206 mmB)
Biaxial Check Calculations :

For X axis :

Row| A, | e | fu fo | (fi-f) | Pu | x
No. ((mmB) (N/mmB)|/(N/mmB)/(N/mmB)| (kN) ((mm)
(i)

(kN-
m)



1 603 [0.00257[404.28  [11.15  [393.13  [237.13)67
; 160_3 o. 00005. 9.01 ’o.oo B _-_9.0_1_ _.-5.43 ___'57
Totall231.70

Xix = 180 mm P. = C,.f4«.B.D

C. =0.36k, = 0.36 x 180/230 = 0.281

P. =0.281 x 25.00 x 450 x 230

=727.73 kN
Puxl = Puc + Pus(TotaI)
=727.73 + (231.70)
=959.43 kN > P ,hence 0O.K.
M. =P..(0.5.D - C,.D)
C, =0.416 k, = 0.416 x 180/230
= 0.325
M. =727.73 x (0.5 x 230 - 0.325 x 230) = 29.29 kN-m
Muxl = Muc + Mus(TotaI)
= 29,29 + (16.25)
= 45,54 kN-m

For Y axis :

Row| A, e | f, f. | (Ffu-f) | P | x
No. ((mmB) (N/mmB)|(N/mmB)|(N/mmB)| (kN) |(mm)
(i)

1 402  [0.003031421.00 [11.15  |409.85 |164.81[177

2 402 0.00128256.44 [9.71  [246.72 [99.21 |0

> 9% lo.oooas[220 000 9250 37.20477

Total226.83

Xy =355 mm P, = C..f4.B.D

C, =0.36 k, = 0.36 x 355/450 = 0.284

P.. =0.284 x 25.00 x 230 x 450

= 735.01 kN
Pui1 = Puc + Pusiron
=735.01 + (226.83)
= 961.84 kN > P ,hence O.K.

Muc = Puc-(O.S.B - Cz.B)

15. 89

0.36

|16.25

- Musi
(kN-

|29.17

0.00
6.58

35.76




C. =0.416 k, = 0.416 x 355/450
= 0.328
M. = 735.01 x (0.5 x 450 - 0.328 x 450) = 56.81 kN-m
Muyl =M, + Mus(TotaI)
= 56.81 + (35.76)
= 92.56 KN-m
P./P.. = 0.506
For P/P, <=0.2, a,=1.0
For P./P,, >=0.8, a,=2.0
For P,/P, = 0.506, a, = 1.651
((Mux / Mua)? + ((Myy/Muyy1))
= ((33.14/45.54)"%") + ((16.54/92.56)"%")
= 0.812 < 1.0,hence 0O.K.

Ties Details :
Load combination for ties design = 0.90 DL + 1.50 EQL Y-
Calculation of diameter of ties :
As per IS 456: 2000 Clause 26.5.3.2 (c¢),the diameter of the
polygonal links or
lateral ties shall be not less than the following
iYone-fourth the diameter of the largest longitudinal bar = 16/4 =

4 mm
ii)in no case less than = 6 mm
Required diameter = maximum of (4, 6) = 6 mm
Provide 8 mm diameter for ties.
(considering the requirement for shear)
Calculation of spacing of ties :

V. = 1.4 X {(Muim + Murim) / storey height
Calculation of t... (@s per IS 456: 2000 Clause 40.2.2)
t.c = 0.679 MPa for 1.17% steel
D=1+ (3.P/A,.fu.) but not exceeding 1.5 = 1.50

tauc=
tawc x D = 1.018 MPa
For X - axis :
As per IS 456: 2000 , the pitch of transverse reinforcement shall
be

not more than the least of the following distances:
i) the least lateral dimension of the compression member = 230

mm
ii) sixteen times the smallest diameter of the longitudinal

reinforcement bar to be tied



=16 x 16 = 256 mm
iii) 300 mm
Required spacing = minimum of (230, 256, 300) = 230 mm
Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm
Required spacing = minimum of (230, 115)= 115 mm
V, for columns in the group :

|Column.NO| MusLim(kN-m) | Mussim(KN-m) [V, (kN)

c1 245.24 0.00 114.45
Vu = 114.45 kN
Design shear force,(V.) = 0.00 kN(from analysis)
Vi = max(Vw,V.) = 114.45 kN
Capacity of concrete,(V..) = tauc x Area = 105.36 kN
Vs = Vu - Vie = 9.08 kN
Stirrup legs assumed = 2
Vumin = 0.87 x fis X Asy X d /Sumin
= 0.87 x 500 x 101 x 406 /115 = 154389.34
N
= 154,39 kN
Vis € Vismin

Spacing from min.shear R/F  _ _
requirement = (0.87 x f,. X a.,)/(0.4 x width)

= ((0.87 x 500.000 x 100.531)/(0.4 x
230.000))x (415.0/500.0f)

= 395 mm
Required spacing = min(395,115) = 115 mm

For Y - axis :

As per IS 456: 2000 , the pitch of transverse reinforcement shall
be
not more than the least of the following distances:

i) the least lateral dimension of the compression member = 230
mm

i) sixteen times the smallest diameter of the longitudinal
reinforcement bar to be tied

=16 x 16 = 256 mm

iii) 300 mm



Required spacing = minimum of (230, 256, 300) = 230 mm

Maximum ties spacing as per IS 13920 = the least lateral dimension/2 =
115 mm

Required spacing = minimum of (230, 115)= 115 mm

V, for columns in the group :

Column.No| M....m(KN-M) | Murum(KN-m) [V.(kN)

C1 245.24 0.00 114.45
V. = 114.45 kN
Design shear force, (V) = 0.00 kN(from analysis)
Vi = max(Vu,V.) = 114.45 kN
Capacity of concrete,(V..) = tauc x Area = 105.36 kN
Vis =V - Vic = 9.08 kN
Stirrup legs assumed =4
Vumin = 0.87 x f,s X Ay X d /Symin
= 0.87 x 500 x 201 x 186 /115 = 141460.19
N
= 141.46 kN
Vis < Vismin

Spacing from min.shear R/F  _ o
requirement = (0.87 x f,s X a.)/(0.4 x width)
= ((0.87 x 500.000 x 201.062)/(0.4 x
450.000))x (415.0/500.0f)

=403 mm
Reguired spacing = min(403,115) = 115 mm

Axial Stess Check :

Actual Axial Stress = 5.364 N/mm2

Allowable Axial Stress = 0.1 x fck = 2.500 N/mm?2

Actual Axial Stress is greater than Allowable Axial Stress,
Hence, Provide Ductile detailing as per 7.1.1 clause,IS 13920

Provide ties #8 @ 110 mm ¢/c

Confinement reinforcement :

Area of concrete core,(Ay)

Size of concrete core,(B-core = (B - 2 x cover + 2 x dia.of Ties) x (D - 2 x
x D-core) cover + 2 x dia.of Ties)



=(450-2x40+2x12) x(230-2x40 + 2
x 12)

=394 x 174
= 68556 mmB
Maximum hoop length,(h) = 197 mm

As per IS 13920 : 1993, the spacing shall not exceed the smaller of
i) 1/4 th of the minimum member dimension = 230/4 = 58 mm

i) 100 mm
Spacing need not be less than 75 mm
Required Spacing,(S) =75 mm~ 75 mm
Gross Area,(A,) = 103500 mmB
C/S area of hoop bar,(A;) = 0.18 X S x h x fu/f,. x ((A/A) - 1)

= 68 mmB

As per IS 13920 : 1993, the length for confining reinforcement shall not be

less than
i) larger lateral dimension of the member at the section
where yielding occurs = 450 mm
i) 1/6 th of the clear span of the member = 450 mm
iii) 450 mm
Length = 450 ~ 450 mm
Provide confinement reinforcement for 450 mm at both the junctions.

SUMMARY :

CG1 : basement - Default Level at 3.000 m
Provide rectangular section : 450 x 230 mm
Provide #16 - 6 nos. (1206 mmB)

Provide confinement reinforcement

#12 @ 75mm c/c for a length

450mm on both ends of column.

Provide ties #8 @ 110 mm c¢/c

for remaining length of the column

Provide 2 legged ties along width and

4 legged ties along depth.
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v/ our services doesn't just end there
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Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

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

Ownership, Compliance & Legal Verification

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

Zoning & Land Use Analysis

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

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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