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STRUCTURAL DESIGN CALCULATION
Residential Apartment Building at S.F.No: 533/3B of Kalikkanaicken Palayam Village, Perur Taluk,
Coimbatore

INTRODUCTION
Grade of concrete = M20
Grade of steel = Fe 500
Live load = 3 kN/m?
Floor finish = 1 kN/m?2
Slab thickness = 12 cm
Unit weight of concrete -25kN/m3

COLUMN LOAD CALCULATION
Column C1
Size of column =20 cm x 50 cmL,=1.73m and L=2.35m

a) Self weight of column =0.2 x 0.5 x 3 x 25 =7.5kN

b) Masonry load = (Influential length x width of wall x height of wall x unit
weight of masonry x no: of floors)+(parapet wall load)= 117.19kN

c) Beam load = Influential length x width of beam x depth of beam x unit
weight of concretex (no: of floors +1) = 95.96kN

d) Slab load = [(Influential area x( self weight + live load + floor finish ) x
(no: of floors -1)]+(roof slab load) = 138.85 kN
Total column load = 359.5kN

DESIGN
DESIGN OF FOOTING

Cl1-Column size =20 cm x 50 cm
Load on column = 359.5kN
Assume self-weight of footing 10 %

Total load = 395.45kN For BRINDAVAN DEVELOPERS

Soil bearing capacity = 160kN/m? \

Area Required = Total load/ SBC = 2.47 m? ﬁ-ﬂd \R,W
Area provided = 1.5m x 1.5m Vianaging Partner

Soil Pressure % 159.78kN/m2

Factored BM at face of column along X-direction = 75.945kNm
Factored BM at face of column along Y-direction = 44.94kNm
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Greatest Factored BM (My) =75.945kNm
Factored BM = 2.67bd?

Effective depth required = 137.7 mm
Provided500 mm depth with a cover of 40mm
Effective depth = 460mm

Provide an edge thickness of 200mm

Ast required =385mm?

Provide 12 mm dia bars at 180mm c/c.

Check for one way shear

Critical section is at a distance of effective depth from face of column
Critical one way shear (Vu) = soil pressure x shear area = 45.54kN
Critical depth by interpolation d' = 247.69mm

Factored shear stress =1.5Vu/bd' =0.184 N/mm?

Percentage steel provided = ”:L‘:" 0.169

Permissible stress from IS 456:2000 = 0.35 N/mm?
ThereforeSafe

Check for punching shear

Critical section is at a distance of d/2 from face of column
Area of critical section = 1.6164 m?
Punching shear = 258.268kN

Factored punching shear (V)=387.4kN
Perimeter of critical section = 3.24m

Actual shear stress = V/bod =0.26N/mm?

ﬂc =04

ks=0.5+p=0.9

Tc = 1.118 N/mm?2

Permissible shear stress = ksTe = 1.006 N/mm?
Therefore Safe

Check bearing stress

A1 =55mz
A2=0.1 m?
\/%z 7.42 Limit to 2 For E

BRINDAYAN DEVELOPERS

i Par'ner

2
Permissible bearing stress = O.45fck\[j—:=]8 N/mm? ﬁ_A—_j \X 41\ W\//

Actual bearing stress = 3.595N/mm?2
Therefore Safe
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DESIGN OF COLUMN

Design of Column (C1)

Size of column = 20cm x 50 cm

Total load on column = 359.5kN
Factored load = 539.25kN

Add 10% = 593.18 kN

Assume minimum eccentricity 2cm
Design Moment = 11.86kNm

Uniaxial Moment capacity in x-direction

Pu -
Tt 0.319

Assume reinforcement distributed equally on 2 sides for f, 500, Z—'"-' 0.10 cmdﬁ= 0.06

M,

T e 0.11

From Chart 36 corresponding
Mux = 95.139kNm
From Chart 63 for fec = 20 N/mm?2p = 1.2
2= 13 5andpez = 1350kN

g

Py _
7= 0.563

uz

Mux = 01597

Myx1

Muy = 0.1597

Myy1
From chart 64, Permissible value of :ﬂ= 0.98

uy1
Therefore safe
Provideé no.s —16 mm¢ bars

Design of ties
Pitch(least of the following):-
1. Least lateral dimension = 300 mm
2. 16d =256 mm
3. 300 mm
Maximum pitch = 200mm
Minimum diameter of bar
1. Y of longitudinal bar = 3mm
2. 6mm
Provide 8mm ¢ bars @ 200mm c/c
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DESIGN OF PLINTH BEAM

DESIGN OF PLINTH BEAM (PB1)

Size of the beam = 20x30
Span=225m
defr = 265mm
Load on beam = wall load + self weight
=12+ 1.5=13.5kN/m
Factored load = 20.25kN/m
Design moment on beam (from [S-456- 2000)
Mu -ve(middle) =wl2/20 = 5.12kNm
Mu +ve(support) = wl2/20 = 5.12kNm
Shear force (Vu) =0.4 x w.l= 18.225kN
Mu -ve/bd? =0.36
Mu +ve/bd? =0.36
Using table fromlS:456-1978, on the basis of Mu/bd? and fy-415, value of Ptis,
Percentage of steel (pt) at midspan= 0.327
So, Ast =1.73cm?
Percentage of steel (p1) at supports= 0.327
So, Ast =1.73cm?
So provide steel as 2-12mmg¢ on tension and 2-12mmé on compression side
at support and midspan.

Stirrups:
Shear stress, v = Vu/bd
=0.34 N/mm?
From table 61 for M20,1c = 0.33 N/mm? for pt = 0.088
Vus= Vu-Tcbd =18.20kN
Vus/d  =0.68kN/cm
From table 62, provided 8mm¢@ 20 cm c/c

Check for deflection:
Actual ratio of span/effective depth = 8.49
Max (span/26) = 8.65(from 1S:456-2000) For BRINDAVAN DEVELOPERS

Therefore Safe M \X- W
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DESIGN OF BEAM

DESIGN OF BEAM(B1)

Size of the beam = 20x30

Span =2.25m

deit =270 mm

Load on beam =slab load + wall load + self weight
=7.8+12+1.5=21.31kN/m

Total load perm = 21.31kN/m

Factored load = 31.97kN/m

Design moment on beam (from [S-456- 2000)

Mu -ve(support) =wl2/12 =16.04 kNm

Mu +ve(middle) =wi2/10 = 13.37 kNm

Shear force (Vu) =0.6 x w.I= 42.96kN

Mu -ve/bd? =1.1 Mu +ve/bd? =0.917

Using tables on 1S:456-1978 value ofp;

Percentage of steel (Pi) at middle = 0.272

Percentage of steel (Pt) at supports = 0.232

Ast required at middle = 1.632 cm?

Ast required at support = 1.392 cm?

Provide steel as 3no.s-12mm ¢ on tension and 2no.s-12mm ¢on compression side at

support and at midspan.

Stirrups:
Shear stress, v = Vu/bd
=0.795 N/mm?
From table 61 for M20,1c = 0.33 N/mm? for pt = 0.20
Vus= Vu-Tcbod =42.95kN
Vus/d = 1.59kN/cm
From table 62,
Provide 8mm ¢ @ 20 cm c/c

Check for deflection:

Actual ratio of span/effective depth =8.29 For BRINDAVAN DEVELOPERS
Max (span/26) = 8.615 (from 1S:456-2000) 4/:0\/~/"
Therefore Safe Lr—"’—d \X‘/
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DESIGN OF SLAB

DESIGN OF SLAB (S1)
Sample calculation:
Grade of materials:

Concrete mix =M20
Steel = Fe 500
Size of slab =260mx3.85m

L=260m and L, =3.85m
Span ratio(Ly/Lx) = 1.5

Design of two way slab

Load on slab = D.L+L.L+F.F
=3+3+1 = 7kN/m?2

Factored load (w) = 10.5kN/m?2

Thickness of Slab =120 mm

Bending Moment Coefficients: (From IS 456-2000)

Table 26 for Ly/Lx=1.5

Design moments:

ax= 0.089

ay=0.056

Mux= ax W ;2 = 6.32kNm
Mu= ayw k2 = 3.97 kNm
Spacing (using IS 456-1978)
Provide 8mmg¢ bar

Short span: Long span:
Support = 1écmc/c Support = 18cmc/c
Middle =lécmc/c Middle =18cmc/c

Check for deflection:

Using SP16 (From chart 22)

Span/des = 21.67

Assume b =1000mm

Percentage of steel = 100 Ast/bd =0.311
From chart 22,

Max (span/d) = 28>21.67

Therefore Safe
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DESIGN OF STAIR

Type of stair: Dog-legged staircase with waist slab

« Stair room size =2x4.24 m2

* Height between floors =3.0m;

* Rise =180 mm
*Tread =250 mm;
» Width of flight= landing width= 1.1 m

* live load = 5.0 kN/m?

* Finishes load =1kN/m?2

Assume the stairs to be supported on 200 mm thick masonry walls at the outer edges of
the landing, parallel to the risers. Use M 20 concrete and Fe 415 steel. Assume

mildexposure conditions.
Assume 9 risers and 8 tfreads in a single flight.
Inclined length of step =/1802+42502
=308 mm
Effective span = c/c distance between supports

=1.1+(8x0.250) +1.1=4.22 m

Assume a waist slab thickness =//20
= 4220 /20=211= 220 mm.

Assuming 20 mm clear cover (mild exposure) and 12 mm ¢ main bars,

Effective depth d=220-20-12/2 = 194 mm.

The slab thickness in the landing regions may be taken as 200 mm, as the bending

moments are relatively low here.
LOADS ON GOING:

(1) Self-weight of waist slab =25 x0.22 x 308/250 = 6.78kN/m?2
(2) Self-weight of steps =25 x (0.5x0.18) = 2.25kN/m?

(3) Live load + Finishes = 6 kN/m?

Total load =15.03kN/m?2

Factored load =15.03 x 1.5 =22.55kN/m?
LOADS ON LANDING:

(1) Self-weight of slab =25x0.20 = 5.00 kN/m?

(2) Live load + Finishes = 6 kN/m?

Total load =11 kN/m?

Factoredload =11 x 1.5 = 16.5kN/m?2
DESIGN MOMENT

Reaction,R = (16.5x 1.2)+(22.55x2) /2 = 42.35kN/m
Maximum moment at midspan,
Mu =(42.35%x2.2)-(16.5%x1.2) x (2.2-1.2 /2) - (22.55) x
= 50.22kNm/m
k‘ \ATLJ\A,;HH RAYAN. M
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MAIN REINFORCEMENT
My 50.22 X 103

R ~raz _10c;ox1942 =1.334MPa
From Table 2 SP 14
P: =0.401

Asreqd = 777.9 mm?

Required spacing of 12 ¢ bars = 152.3 mm

Provide 12 mm¢ bars @ 15 cm c/c

DISTRIBUTORS

Asreqd = 0.12 % of cross-sectional area = 300 mm? / m
Spacingof 8 mm ¢ bars = 261.6 mm/m

Provide 8 ¢ @ 200c/c as distributors.

Place : Coimbatore

Dated: 2[5 | 2024

. JASIRA P&ZUHAYA THOFEFL
Signature of the Structural Engineer: 1) Clural Engineer
e H“ﬂ“ﬂ Udumbra Roag

Mob: “955531:229

o *
Signature of the Architect [& € s ?TH;MMQAYAN M

SATLIVA : oA SANE (D0
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Signature of the Owner of the Building

For BRINDAVAN DEVELOPERS

IAIJ.’IHSMG P{



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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