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RESIDENTIAL FLATS

COLUMN A3

No. of floors
Foundation depth
Ground to floor level
GFloor to floor height
FFloor to floor height
Thickness of slab assumed
Slab loading t/ sqm
Breadth of beams
Depth of beams assumed
Parapet wall height
Plinth beams assumed
Total height of wall
Total height of column
Size of column

Total load:

Due to slab

Wall

Roof beams

Plinth beam

Self wt

Using size of column to be
With 8/16 + 0/12 Rods, Ast
Capacity of column

Minimum Reinforcement
% of Reinforcement

nmn n nn

450

450

105 t
0.008
1243

X X X X X X

~

5 = 6
03 m
1.73 X 2.34 X 0.6 = 146 t
0.23 X 4.08 X 17.2 = 322 t
0.23 X 0.29 X 0.2 X 6 = 0.21t
0.23 X 0.2 X 0.2 X 1 = 0.02 t
0.45 X 0.3 X 22.1 = 7.46 t
54 .4 t
Total = 544 t
300 mm
13+ 3 x 113 = 1243 sgmm

300 «x 6 + 1243 x 190

> 68 t
45 x 30 = 10.8 sgcm < 12.4 sqcm
45 x 30 = 092 < 4

o
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COLUMN N4

No. of floors
Foundation depth
Ground to floor level
GFloor to floor height
FFloor to floor height
Thickness of slab assumed
Slab loading t/ sgm
Breadth of beams
Depth of beams assumed
Parapet wall height
Plinth beams assumed
Total height of wall
Total height of column
Size of column

Total load:

Due to slab

Wall

Rocf beams

Plinth beam

Self wt

Using size of column to be
With 8/25 Rods, Ast
Capacity of column

Minimum Reinforcement
% of Reinforcement

mn un n.n

1.8 m
Tm
3.05m
3.05m
0.115 m
06t
0.23 m
0.38 m
1m
0.29 m
17.3 m
221 m
0.45 x

2.5
2.5
2.5

450

450

137 t
0.008
2964

X X X X X

x

5 =
0.3 m
3.73 X
0.23 X
0.23 X
0.23 X
0.45 X
300 mm
314 +
300 x
>
45 X
45 x

6
3.96 x 0.6 = 53 t
572 x 17.3 = 455t
0.27 x 028 «x 6 = 0.27 t
0.29 x 029 «x 1 = 0.05 t
0.3 x 2241 = 7.46 t
106 t
Total = 106 t
4 x 13 = 2964 sgmm
6 + 2964  x 190
133 t
30 = 10.8 sgcm < 29.6 sqcm
30 = 22 < 4
.
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COLUMN M4

No. of floors
Foundation depth
Ground to floor level
GFloor to floor height
FFloor to floor height
Thickness of slab assumed
Slab loading t/ sqm
Breadth of beams
Depth of beams assumed
Parapet wall height
Plinth beams assumed
Total height of wall
Total height of column
Size of column

Total load:

Due to slab

Wall

Roof beams

Plinth beam

Self wt

Using size of column to be
With 8/32 Rods, Ast
Capacity of column

Minimum Reinforcement
% of Reinforcement

nonouon

nou n

1
1.8 m
1m
3.00m
3.00 m
0.125 m
0.62 t
0.23 m
0.46 m
1m
0.35m
16.5 m
21.8 m
0.45 x

6
2
2.5
2.5
2.5

450

450

184 t
0.008
6431

+

X X X X X

5 =
0.23 m
4.25 X
0.23 X
0.23 X
0.23 X
0.45 X
230 mm
804 +
230 x
>
45 x
45  x

6
4.55 X 0.62 = 78.6 t
7.08 X 16.5 = 53.7 t
0.335 x 7.08 X 6 = 8.18 t
0.35 X 7.08 X 1 = 1.44 t
0.23 X 21.8 = 5.64 t
148 t
Total = 148 t
0 x 113 = 6431 sgmm
6 + 6431 x 190
184 t
23 = 8.28 sqcm < 64.3 sqcm
23 = 6.21 < 4
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DESIGN OF PLINTH BEAM
Span considered

Assuming beam size lo be
Load /m :

Self wi. of beam

Wall

Effective Depth of beam

Design negative B.M
Mu/ fck bdd

Ast required

Use 2/12 + 4/16 dia hsd rods,

Design Positive B.M
Mu/ fck bdd

Ast required
Use 2/12 + 4/16 dia hsd rods,

Shear force

Shear stress

100As/ hd

Permissible shear stress
Unbalanced shear stress
Unbalanced shear force

Using 8 dia TMT 2 legged stirrups at
Shear Capacity

RESULT :

Beam section

Use 2/12 + 4/16 dia hsd rods,

Use 2/12 + 4/16 dia hsd rods,
Using 8 dia TMT 2 legged stirrups at

6.363 m
230 x 450 mm
2.5 x 0.23 X 0.45 = 0.26 1
2.0 x 0.23 X 3.900 = 1.79 t
2,05t
450 - 25 - 10 = 415 mm
2.05 x 6.363 X 6.363 X 0.100 = 8.31 t-m
8.31 x 1.5 X 100000 = 0.126
250 x 23 X 41.50 X 41.50
0.1825 x 250 X 23.00 X 41.50 = 10.37 sgcm
4200
Ast = 10.30 sqcm > 10.37 sqecm
2.05 x 6.363 X 6.363 X 0.08333 = 6.93 t-m
6.93 x 1.5 X 100000 = 0.105
250 x 23 X 41.50 X 41.50
0.1521 x 250 X 23.00 X 41.50 = 8.64 sqcm
4200
Ast = 10.30 sqcm > 8.64 sqcm
2.05 x 1.000 / 1.00 = 2.05 t
2.05 x 1.00 X 10000 / 230 x 415 = 0.22 N/sqgmm
100 x 10.30 / 23.00 X 41.50 = 1.08
0.44 N/sqmm < 0.22 N/sqmm
0.22 - 0.442 = -0.23 N/sqgmm
-0.23 x 230 X 415 / 10000 = =217 t
150 crs
0.87 x 415 X 100.48 X 415 / 150 x 10000
10.0 t > -2 t
230 X 450 mm
at top
at bottom J
180 crs

Rec?imséier{degs “No. SE/GR-11/19/04/04%
Rrenewed 10

M.

PUNITHAN B.SC--“\-ﬂé;—E;ie-ll

ctural Enginee

alid upto 09-04-2029

.04-2024. V Do Vanwiar Stree

IM Apartments,

i, sztsﬁ(' \‘: Nagar, Chennai-600 078

Mobile:

’ / o
9884400273, Email: mpumthan@yahoo €ol



DESIGN OF PLINTH BEAM
Span considered

Assuming beam size o be
Load /Im:

Self wi. of beam

Wail

Effective Depth of beam

Design negative B.M
Mu/ fck bdd

Ast required

Use 2/12+3/16 dia hsd rods,

Cesign Positive B.M
Mu/ fck bdd

Ast required
Use 2/12+3/16 dia hsd rods,

Shear force

Shear siress

100As/ ba

Permissible shear stress
Unbalanced shear stress
Unbalanced shear force

Using 8 dia TMT 2 legged stirrups at
Shear Capacity

RESULT :

Beam section

Use 2/12+3/16 dia hsd rods,

Use 2/12+3/16 dia hsd rods,

Using 8 cia TMT 2 legged stirrups at

5.890 m
230 x 450 mm
25 x 0.23 X 0.45 = 0.26 1
2.0 x 0.23 X 3.900 = 1.79 1
2,05t
450 - 25 - 8 = 417 mm
2.05 x 5.890 X 5.890 X 0.083 = 5.93 t-m
5.93 x 1.5 X 100000 = 0.089
250 x 23 X 41,70 X 41.70
0.1291 x 250 X 23.00 X 41.70 = 7.37 sqcm
4200
= 8.29 sqcm > 7.37 sqcm
2.05 x 5.890 X 5.890 X 0.08333 = 5,93 t-m
_ 5.93 x 1.5 X 100000 = 0.C89
250 x 23 X 41.70 X 41.70
0.1291 x 250 X 23.00 X 41.70 = 7.37 sqcm
4200
= 8.29 sqecm > 7.37 sqyem
2.05 x 5.890 / 2.00 = 6.05 t
6.05 x 1.50 % 10000 / 230 x 417 = 0.95 N/sqmm
100 x 8.29 / 23.00 b 4 4170 = 0.8
0.44 N/sgmm < 0.95 N/sqmm
0.95 - 0.442 = 0.50 N/sgmra
0.50 x 230 X 417 / 10000 = 483t
160 «crs
0.87 x 415 X 100.48 X 417 | 150 x 10000
10.1 t > 5 t
230 X 450 mm
attop /7 i
at bottom %"‘
150 crs
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DESIGN OF ROOF BEAM
Span considered

Assuming beam size to he
Load /m:

Self wt. of beam

Wall

Slab

Effective Depth of beam
Breadth of flange

Design negative B.M
Mu/ fck bdd

Ast required

Use 2/12 + 2/16 dia hsd rods,

Design Positive B.M
Mu/ fck bdd

Ast required
Use 2/12 + 3/16 dia hsd rods,

Shear force

Shear stress

100As/ bd

Permissible shear stress
Unbalanced shear siress
Unbalanced shear force

Using 8 dia TMT 2 legged stirrups at
Shear Capacity

RESULT :

Bearn section

Use 2/12 + 3/16 dia hsd rods,

Use 2/12 + 3/16 dia hsd rods,
Usir.g 8 dia TMT 2 legged stirrups at

4.500 m
230 x 450 mm 2.25
5.0625
2.5 x 0.23 X 0.325 = 0.19 t
2.0 x 0.23 X 3.150 = 1.45 1
0.71 x 10.13 / 4,500 = 1.60 t
3.24 t
450 - 25 - 8 = 417  mm
3150 + 230 + 3 X 150
12
943 mm
3.24 x 4.500 X 4.500 X 0.083 = 547 t-m
5.47 x 1.5 X 100000 = 0.063
250 x 30 X 41.70 X 41.70
0.0943 x 250 X 30.00 X 41.70 = 7.02 sqcm
4200
Ast = 8.29 sqcm > 7.02 sqcimn
3.24 x 4.500 X 4.500 X 0.1 = 6.56 t-m
6.56 x 1.5 X 100000 = 0.030
200 x 94,25 X 41.70 X 41.70
0.0435 x .200 X ©4.25 X 41,70 = 8.15 sqcm
4200
Ast = 8.29 sqcm > 8.15 sqcm
3.24 x 4.500 / 2.0 = 7.29 t
7.29 x 1.59 X 10000 / 230 x 417 = 1.14 N/sgmm
100 x 8.29 / 23.00 X 41.70 = 0.86
0.53 N/sgqmm < 1.14 N/sgqmm
1.14 - 0.525 = 0.61 N/sgmm
0.61 x 230 x 417 / 10000 = 590 t
150 crs
0.87 x 415 X 100.48 X 417 / 150 x 10000
10.1 ¢ > 6 { ’
230 X 450 mm )
at top ¢
at bottom
150 crs M. PUNITHAN B.Sc.M.LE.
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ROOF SLAB DESIGN

LOAD/ m2
Clear short span = 3040 mm 3.04
= 4761 mm 4.76
Ly /Lx 1.56612 < 1.50 DESIGN AS TWO WAY SLAB
Slab Thickness Assumed = 125 mm
Self weight of slab = 24 X 0.1256 = 0.3 t
LIVE LOAD = = 0.50 t
Floor finish = 0.1 X 2.00 = 0.20 1
Total = 1.000  or 1.00 1
Effective Depth of slab = 125 - 25 - 4 = 96 mm
Effective shorl span = 3040 + 96 = 3136 mm
Effective long span = 4761 + 96 = 4857 mm
Three edges discontinuous, one shorl edge continuous
B.M. due to UDL
Negative short span B.M = 0.000 x 3.136 X 3.136 X 1.00 = 0 mt
positive short span B.M = 0.076 x 3.136 X 3.136 X 1.00 = 0.747 md
Negative long span B.M = 0.057 x 3.136 X 3.136 X 1.00 = 0.561 m.t
positive long span B.M = 0.043 x 3.136 X 3.136 X 1.00 = 0.423 mt
Short span
Mu / bdd = 0.00 x 1.00 X 100000 = 0.00
9.807 x 100 X 9.60 X 96 =
Ast Required = 0.0000 x 1.00 X 100.00 X 9.60 = 0.0 sgcm
100
Use 8 dia hsd rods at 150 crs Ast = 50.24 ! 15.00 = 3.3 Sgcm >
Mu / bdd = 0.75 x 1.00 X 100000 = 0.83
' 9.807 x 100 9.60 X 86 =
Ast Required = 0.2400 x 1.00 X 100.00 X 9.60 = 2.3 sqcm
100
Use 8 dia hsd rods at 150 crs Ast = 50.24 1 156.00 = 3.3 Sgcm >
Long span
Mu / bdd = 0.56 x 1.50 X 100000 = 1.1
9.807 x 100.00 X 8.80 X 88 =
Ast Required = 0.3250 x 1.00 X 100.00 X 8.80 = 2.9 sqem
100
Use 8 dia hsd rods at 150 crs Ast = 50.24 1 16.00 = 3.3 Sqem >
Mu / bdd = 0.42 x 1.50 X 100000 = 0.84
. 9.807 x 100.00 X 8.80 X 88 =
Ast Required = 0.2430 x 1.00 X 100.00 X 8.80 = 2.1 sqcm
100
Use 8 dia hsd rods at 150 crs Ast = 50.24 l 15.00 = 3.3 S¢gcm >
RESULT:
Use Thickness of Slab = 125 mm
Main rods = Use 8 dia hsd rods at 150 crs
Distributors = Use 8 dia hsd rods at 150 crs
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LOAD/ m2
Clear short span

Ly /Lx

Slab Thickness Assumed
Self weight of slab

LIVE LOAD

Floor finish

Effective Depth of slab
Effective short span
Effective long span

one long edges continuous
B.M. due to UDL

Negative short span B.M
positive short span B.M
Negative long span B.M
positive long span B.M
Short span

Mu / bdd

Ast Required

Use 10 dia hsd rods at
Mu / bdd

Ast Required

Use 8 dia hsd rods at

Long span
Mu / bdd

Asl Required

Use 8 dia hsd rods at
Mu / bdd

Ast Required

Use 8 dia hsd rods at
RESULT :

Use Thickness of Slab
Main rods

Distributors

5770 mm

6900 mm
1.1958 <

175 mm
2.4 x

0.05 x

175 -
5770 +
6900 +

0.071 x
0.053 x

0x
0.043 x

1.79 x
9.807 x
= 0.359 x

150 crs Ast

= 1.34 x
9.807 x
= 0.259 x

150 crs Ast

= 0 x
9.807 x
= 0.252 x

150 crs Ast
= 1.09 x
9.807 x
= 0.195 x

150 crs Ast
= 175 mm

Use 10 dia hsd rods at
Use 8 dia hsd rods at

5.77
6.9
1.2 DESIGN AS TWO WAY SLAB
0.175 = 042t
= 0.2t
2= 0.1t
Total = 0.72 or 0.72 t
20 - 5= 150 mm
150 = 5920 mm
150 = 7050 mm
5.92 x 5.92 x 0.72 = 1.79 m.t
5.92 x 5.92 x 0.72 = 1.34 m.t
5.92 x 5.92 x 0.72 = 0 m.t
5.92 x 5.92 x 0.72 = 1.09 m.t
1.5 x 100000 = 1.22
100 x 15 x 15 =
1x 100 x 15 = 5.4 sqcm
100
= 78.5/ 15 = 5.2 Sgcm > 5.4 Sgecm
1.5 x 100000 = 0.91
100 x 15 x 15 =
1 x 100 x 15 = 3.9 sqcm
100
= 50.24 / 15 = 3.3 Sgcm > 3.9 Sgcm
1.5 x 100000 = 0
100 x 14.2 x 14.2 =
1 x 100 x 14.2 = 3.6 sqcm
100
= 50.24 / 15 = 3.3 Sgcm > 3.6 Sgcm
1.5 x 100000 = 0.82
100 x 14.2 x 142 =
1x 100 x 14.2 = 2.8 sqgcm
100
= 50.24 / 15 = 3.3 Sgcm > 2.8 Sqcm
150 crs A
150 crs s M E
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RESIDENTIAL CUM MEDITATION HALL

Design of foundation using M20 grade concrete,

load

FOUNDATION SIZE
Column size

Soil pressure

Foundation area required
Assuming size of fodn. to be
Depth of footing at face
Depth of footing at end
Effective depth

Cantilever B.M

Mu/(bdd fck )

Area of steel required

Use 16 tor rods at

Shear force on footing

100 t
9.0 X 8.0 Ft
450 x 300 mm
16.00 t/sq.m
6.25 sgm
274 x 244 = 6.69 sgm
500 mm
0 mm 2293.20
445 mm 2138.40
16.00 x 1.147 x 1.147 x
1062 t-m
1052 x 15 100000 /(
0.040
= 0.05776 x 4450 «x
= 9.35 sg-cm.
150 crs Ast = 201.0 /

Shear to be checked at distance effective depth from column face

Shear force
Shear stress

100 As / bd
Permissible shear stress

RESULT :
Foundation size
Overall depth
Reinforcement

16 x
11.23 x

0.7016 =
1.50 x

0.378 N/sg-mm.

13.40 /
0.30

44.50

0.387 N/sq-mm. =

11.23 t
10000 /(

1146.60

1069.20

0.50

200.00

200.00

15.00

1000.00

0.378 N/sq-mm.

2743 x
0+

2438 m
500 =

Use 16 tor rods at

500 mm
150 crs

9.00

Mobile: 988440

X 4450 x 445 x 100 )

x 100.00 / 5500
= 13.40 sg-cm. > 9.35 sq-cm.
X 445)

X 8.00 Ft
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load

FOUNDATION SIZE
Column size

Soil pressure
Foundation area required
Assuming size of fodn. to be
Depth of footing at face
Depth of focting at end
Effective depth

Cantilever B.M

Mu/(bdd fck )

Area of steel required
Use 16 tor rods at

Shear force on footing

135t

Shear to be checked at distance effective depth from column face

Shear force
Shear stress

100 As / bd

Permissible shear stress
RESULT :

Foundation size

Overall depth
Reinforcement

100 X 9.0 Ft
= 450 «x 300 mm
= 16.00 t/sq.m
= 8.44 sgm
3.05 «x 274 = 8.36 sqm
= 600 mm
= 0 mm 2598.00 1299.00
= 545 mm 2443.20 1221.60
= 16.00 x 1.299 x 1.299 x 0.50
= 1350 t-m
= 1350 x 1.5 100000 /(  200.00 X 5450 x 545 x 100 )
0.034
= 0.04942 x 5450 x 200.00 x 100.00 / 5500
= 2.80 sqg-cm.
150 crs Ast = 201.0 / 15.00 = 13.40 sg-cm. > 9.80 sq-cm.
= 16 x 0.754 = 12.06 t
= 12.06 x 1.50 x 10000 /( 1000.00 x 545 )
= 0.332°N/sg-mm.
= 13.40 / 54.50
= 0.25
= 0.360 N/sq-mm. = 0.332 N/sq-mm.
= 3048 x 2743 m 10.00 X 9.00 Ft
= 0+ 600 = 600 mm
= Use 16 tor rods at 150 crs
: 1E.
M. PUN\THANES'iSr\Z;‘:AGrade—II
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load

FOUNDATION SIZE
Column size

Soil pressure

Foundation area required
Assuming size of fodn. to be
Depth of footing at face
Depth of footing at end
Effective depth

Cantilever B.M

Mu/(bdd fck )

Area of steel required

Use 16 tor rods at

Shear force on footing

i

1

160 t

Shear 10 be checked at distance effective depth from column face

Shear force
Shear stress

10CAs /td

Perrnissible shear stress
RESULT:

Foundation size

Overall depth
Reinforcement

1.0 X 10.0 Ft
450 x 300 mm
16.00 t/sq.m
10.00 sgm
335 «x 3.05 = 10.22 sqm
700 mm
0 mm 3052.80 1526.40
645 mm 2598.00 1299.00
16.00 x 1.526 x 1.526 x 0.50
18.64 t-m
1864 x 15 100000 /(  200.00 X 6450 x 645 x 100
0.034
= 0.04872 x 64.50 X 200.00 X 100.00 / 5500
= 11.43 sg-cm.
150 crs Ast = 201.0 / 15.00 = 13.40 sq-cm. >
16 x 0.8814 = 14.10 t
14.10 x 1.50 x 10000 /( 1000.00 x 645 )
0.328 N/sq-mm.
13.40 / 64.50
0.20771
0.360 N/sq-mm. = 0.328 N/sq-mm.
3353 x 3048 m 11.00 X 10.00 Ft
0+ 700 = 7¢0 mm
Use 16 tor rods at 150 crs
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