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DESIGN BASIS REPORT
FOR
M/S. SREENIVAS CONSTRUCTIONS

THE PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING WITH 18
DWELLING UNITS WITH 18.30M HEIGHT AVAILING PREMIUM FSI AT
PLOT NO 43, 44 & 45 NARAYANASWAMI NAYAKAR 4TH STREET,
NARAYANASWAMI NAYAKAR MAIN ROAD , SHOLINGANALLUR, CHENNAI-
600119. COMPRISED S.NO. 631/2A2, 632/11 OF SHOLINGANALLUR
VILLAGE VILLAGE, WITHIN GREATER CHENNAI CORPORATION.

ZONE:15,DIVISION:197 'W
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1.0 OBJECTIVE

The Design basis covers the basic requirement that will be followed for the design of THE
PROPOSED CONSTRUCTION OF RESIDENTIAL BUILDING WITH 18 DWELLING UNITS WITH 18.30M HEIGHT
AVAILING PREMIUM FSI FOR M/S. SREENIVAS CONSTRUCTIONS AT PLOT NO 43, 44 & 45 NARAYANASWAMI
NAYAKAR 4TH STREET, NARAYANASWAMI NAYAKAR MAIN ROAD , SHOLINGANALLUR, CHENNAI-600119.

COMPRISED S.NO. 631/2A2, 632/11 OF SHOLINGANALLUR VILLAGE VILLAGE, WITHIN GREATER CHENNAI
CORPORATION. ZONE:15,DIVISION:197

The building is designed for Stilt +5 Floors. The structure is R.C.C framed structure.

3-D Analysis of all the building structures will be carried out using

STAAD PRO software package and analysis results shall be used for designing the

various elements.
2.0 DESIGN LOADS

2.1 Dead Loads

The Dead loads that are envisaged to act permanently are considered as per IS: 875 (Part
1) — 1987 — Dead loads. Indian Standard “Code of Practice for Design
Loads (other than earthquake) for Buildings and Structures”.

Slab is assumed to be 150mm thick — 3.75 KN/m?

Slab is assumed to be 125mm thick — 3.125 KN/m?

Floor finish — 1.5KN/m?

Brick work masonry walls 230thick are proposed to be used (location of
walls per Architectural drawings) Unit weight is taken as 20 KN/m?

5. Weathering course in Terrace finish — 3 KN/m?

i VN
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2.2 Imposed Loads

The imposed loads that are envisaged to act permanently are considered as

(other than earthquake) for Buildings and Structures”.

|
j per IS : 875 ( Part 2 ) — 1987 . Indian Standard “Code of Practice for Design Loads
[
|
\

Living & Dining
Staircase

Toilets

Terrace floors

el

2.3 Earthquake Load

IS: 13920-2016.

Zone factor

' Response reduction factor

' Importance factor

|

l Structure with ductile detailing is considered as per

!
2.4 Load Combinations

| Chennai falls under Seismic Zone 111

2 KN/m?
3 KN/m?
2 KN/m?
1.5 KN/m?

The loading due to earthquake is assessed based on the provisions of

IS: 1893-2016. Structure with ductile detailing is considered as per

0.16
- 5
1.0

IS: 13920-2016

|

{ The various loads shall be combined in accordance with the stipulations in IS:
|

r

875 (Part 5) — 1987. Whichever combinations produced the most unfavorable

effect in the building, foundations or structural member concerned shall be

( adopted. The various load combinations considered in the analysis are as

i follows:
1. 1(DL+LL)

2. 1DL+0.8 LL+ 0.8 SQX +1
3. 1DL+0.8 LL+ 0.8 SQX -1
4. 1DL+0.8 LL+ 0.8 SQZ +1
5. 1DL+0.8 LL+ 0.8 SQZ -1
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6. 1.0 (DL+SQX +)
7. 1.0 (DL+SQX -1)

8. 1.0 (DL+SQZ +1)

9. 1.0 (DL+SQZ -1)

10. 1.5(DL+LL)

11. 1.5(DL+SQX +1)

12. 1.5(DL+SQX -1)

13. 1.5(DL+SQZ +1)

14. 1.5(DL+SQZ -1)

15. 1.2(DL+LL+SQX +1)
16. 1.2(DL+LL+SQX -1)
17. 1.2(DL+LL+SQZ +1)
18. 1.2(DL+LL+SQZ -1)
19. 0.9DL+1.5SQX+1
20. 0.9DL+1.5SQX -1
21. 0.9DL+1.5SQZ +1
22.0.9DL+1.5SQZ -1

The above load combinations will be considered and effect of worst combinations
will be taken for design of various building elements.
3.0 ANALYSIS METHODS

The analysis of the structures is carried out using the STAAD PRO. The entire super-
structure is modeled using frame elements as appropriate. Beams and columns are
modeled as frame elements. Appropriate loads and its combinations, as per relevant

IS code clauses, for most unfavorable effects are chosen for design. Various load

cases considered in the analysis are briefed above.
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4.0 DESIGNASSUMPTION

4.1.1  The Base of the Foundation is assumed to be PINNED
4.1.2 SBC of soil is taken as 200 kN/m2 at a depth of 2.20m.
4.1.3  All Concrete elements shall be designed in accordance with 1S456:2000 Limit
State Design.
4.1.4  Appropriate load sand its combinations, as per relevant clauses, for the most

un favorable effects are chosen for design.(Refer Load Combination below)
5.0 MATERIALS

The self-weight of the various elements are computed based on the unit weight of

materials as given below:

S.no Materials Unit weight KN/m®
1 Reinforced Cement Concrete 25
2 Solid Block/Brick 20
3 Steel 78.50

Structural concrete shall be of grade M20 for all structural Elements.
Steel reinforcement shall be of Grade Fe500 confirming to IS:1786-2008.

6.0 NOMINAL COVER TO REINFORCEMENT

From Durability requirement, exposure condition is assumed as mild for structural
elements above ground level and moderate for structural elements below ground level.

The Clear cover to reinforcement to meet durability requirement shall be as follows:

Column—40mm

Footing  —50mm

Beam —25mm

Slab —20mm




DESIGN OF BEAM: 1

Beam size: 230mm x 450mm

Bending moment at support

Bending moment at mid span

Shear force, Vu

Bending moment at support, Mu

Pt/100 =Ast/bd

Bending moment at mid span, Mu

R =

140kNm
133kNm

149kN

140kNm

(140 x 10%)/230x409°

3.64

= fek/2fy [1-Sq.rt (1-4.598xR/fck)\

fck

fy
Pt

Il

Il

Il

Ast required

20 N/mm?
500 N/mm?
1.07%

1013 mm?

Provide 6nos of 16Y

Ast provided =

Hence safe.

Il

R =

Ast required =

Provide 6nos of 16Y

Ast provided =

Hence it is safe

Shear force, Vu, =

Tv

1206 mm?>

133kNm

(133 x 109)/230 x 409°
3.46

1.0%

944 mm?

1206 mm?

149kN

Vu/bd

(149 x 10%)/ 230 x 409

Reg
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= 1.58 N/mm?>

Hence ok.
Shear capacity of concrete:
Pt = 1.0 %
e = 0.62

= “Ce bd
= 0.62X 230 X 409
= 58323 N (or) 58 kN
Shear to be carried by stirrups
Vu = Vs —Cc bd
= 149 — 58 kN
= 91kN

Therefore, provide 2 legged 10Y @ 150 mm C/C at the supports.
Provide 2 legged 10Y @ 200mm C/C at the midspan.

DESIGN OF BEAM: 2

Beam size: 230mm x 525mm

Bending moment at support = 132kNm

Bending moment at mid span = 111kNm

Shear force, Vu = 96kN

Bending moment at support, Mu = 132kNm
R = (132 x 10°)/230x484°

= 2.44

Pt/100 =Ast/bd = fck/2fy [1-Sq.rt (1-4.598xR/fck)\
fck = 20 N/mm?
fy = 500 N/mm?
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Pt = 0.65%
Ast required = 725 mm?
Provide 4nos of 16Y
Ast provided = 804 mm?
Hence safe.
Bending moment at mid span, Mu = 111kNm
R = (111 x 10%)/230 x 484°
= 2.06
Pt = 0.53%
Ast required = 593 mm?
Provide 4 nos of 16Y
Ast provided = 804 mm?
Hence it is safe
Shear force, Vu, = 96kN
Cv = Vu/bd
= 96x10°/230x 484
= 0.86 N/mm’
Hence ok.
Shear capacity of concrete:
Pt = 0.65 %
Te = 0.53
= Ccbd
= 0.53 X230 X 484
= 58999 N (or) 59kN
Shear to be carried by stirrups
Vu = Vs —Cc bd




™

96 — 59 kN

= 37kN
Therefore, provide 2 legged 8Y @ 100 mm C/C at the supports.
Provide 2 legged 8Y @ 200 mm C/C at the midspan.
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DESIGN OF COLUMN C1

Length of column D — 750 mm
Breadth of column b 300 mm
Unsupported length (longer direction) | 2700 mm
Unsupported length (shorter direction) Ly 2700 mm
Eff. Length (longer direction) Lk 2160 mm
Eff. Length (shorter direction) Ley 2160 mm
Factored Load Py 2038 kN
Factored moment (longer direction) Mux 12 kNm
Factored moment (shorter direction) Muz 95 kNm
Charac. comp strength of concrete fox 20 N/mm?
Yield stress of steel f, 500 N/mm?
Dia of bar used 9] 20 mm
Clear cover 40 mm
Effective cover d 50 mm
Effective depth d 700 mm
Check for slenderness
Longer Directioln
Slenderness ratio Lex/D 2.88 short
Additional moment due to slenderness Max 0 kN-m
Shorter Direction
Slenderness ratio Loy/D 7.20 short
Additional moment due to slenderness May 0 kN-m
Calculation of P,
No of bars used| 16
Area of reinforcement Ast 5024
Provided steel | 16 nos Y20
Percentage of reinforcement Pt 2.233 %
Area of concrete Ag 225000 mm*
Ultimate axial load (without moments) Py 3864 kN

l
Calculation of P;:
Longer Direction

| d'/D 0.067
Coefficient k (from TABLE 60 of SP:1980) K1x 0.215 From Sp16
Coefficient k ,(from TABLE 60 of SP:1980) Kax 0.505
Axial load corresponding to balanced failure Ppx 1221 kN
Reduction factor for additional moments Ky 1.000
Moment due to slenderness Max 0.00 kN-m
Shorter Direction

| d'/b 0.167
Coefficient k4(from TABLE 60 of SP:1980) K1y 0.191
Coefficient k 5(from TABLE 60 of SP:1980) Kay 0.265
Axial load corresponding to balanced failure Py 993 kN
Reduction factor for additional moments Ky 0.636
Moment due to slenderness Max 0.00 kN-m

l
Check for moments due to min. eccentricity

|
Longer Direction
Minimum eccentricity ey 30.40 mm

N/, (Struct)A.M.) E.,
Structural Consultant

Enginee;
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Moment due to min. eccentricity My 61.96 kN-m
Moment in longer direction Mux 61.96 kNm
Shorter direction
Minimum eccentricity ey 15.40 mm
Moment due to min. eccentricity M, 31.39 kKN-m
Moment in shorter direction My 95 kNm
|
Final design mcl)ments
Moment in longer direction Mux 61.96 kNm
Moment in short;ar direction Myy 95.00 kNm
Check for interaction
d'/D 0.067
d'/b 0.167
pIf o p/f ok 0.112
P Jf bD value Pulf «bD 0.453
M . /fbD? value (from SP 16:1980 charts) Myx/feibD 2 1 0150
Uniaxial moment capacity (longer direction) Mux1 506.25 kNm
M uy1/fbD? value (from SP 16:1980 charts) MyifabD® | 0120
Uniaxial moment capacity (shorter direction) My 162 kNm
PP ratio | PulP e 0.527
Value of exponent 1.547
Interaction ratio | 0.477
Percentage rein}orcement satisfactory or not safe
b/D ratio b/D 0.4
Status of dimensions OK
Gross area Ay 225000 mm®
Area of core Ay 156400 mm®*
Spacing of lateral ties S 75 mm
Larger dimension of the hoop H 230 mm
Cross sectional area of hoop Aqh 54.48 mm*

nai-600 033



DESIGN OF COLUMN C2

Length of column D 450 mm
Breadth of column b 300 mm
Unsupported length (longer direction) | 2700 mm
Unsupported length (shorter direction) i 2700 mm
Eff. Length (longer direction) Lox 2160 mm
Eff. Length (shorter direction) Ley 2160 mm
Factored Load P. 1540 kN
Factored moment (longer direction) Mux 9 kNm
Factored moment (shorter direction) Muz 45 kNm
Charac. comp strength of concrete fex 20 N/mm*
Yield stress of steel fo 500 N/mm?*
Dia of bar used <] 20 mm
Clear cover 40 mm
Effective cover d' 50 mm
Effective depth d 400 mm
Check for slenderness
Longer Directio]n
Slenderness ratio Lex/D 4.80 short
Additional moment due to slenderness Max 0 kN-m
Shorter Direction
Slenderness ratio Ley/b 7.20 short
Additional moment due to slenderness May 0 kN-m
Calculation of P,
No of bars used)| 8
Area of reinforcement Ast 2512
Provided steel | 8 nos Y20
Percentage of reinforcement Pt 1.861 %
Area of concrete Ag 135000 mm’
Ultimate axial load (without moments) Pu: 2134 kN

I
Calculation of P,,:
Longer Direction

d'/D 0.111

Coefficient k 4(from TABLE 60 of SP:1980) K1x 0.204 From Sp16
Coefficient k ,(from TABLE 60 of SP:1980) Kax 0.398
Axial load corresponding to balanced failure Pox 652 kN
Reduction factor for additional moments Ky 1.000
Moment due to slenderness Max 0.00 kN-m
Shorter Direction

| d'/b 0.167
Coefficient k 4(from TABLE 60 of SP:1980) K1y 0.191
Coefficient k 5(from TABLE 60 of SP:1980) Kay 0.265
Axial load corresponding to balanced failure Py 582 kN
Reduction factor for additional moments Ky 0.383
Moment due to slenderness Max 0.00 kN-m
Check for momlents due to min. eccentricity
Longer Direction
Minimum eccentricity ex 20.40 mm

: .\tém
ustural Consuiter
Regisrtered Structpra\ Engineer

Grade- (SE) In CMDA27 _—
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e pasankan Street,

No.50, Kiru . |
V[\?g:trMamba\am, Chennat-60 033



Moment due to min. eccentricity My 31.42 kN-m
Moment in longer direction Mux 31.42 kNm
Shorter direction
Minimum eccentricity ey 15.40 mm
Moment due to min. eccentricity M, 23.72 kN-m
Moment in shorter direction My 45 kNm
|
Final design mcl>ments
Moment in longer direction Mux 31.42 kNm
Moment in shortrr direction Muyy 45.00 kNm
Check for interaction
d'/D 0.111
d'/b 0.167
P If o plf cx 0.093
P JIf «bD value P/f «bD 0.570
M ,/fbD? value (from SP 16:1980 charts) Mya/fubD? | 0080
Uniaxial moment capacity (longer direction) Mux1 97.2 kNm
M uy4/f,oD? value (from SP 16:1980 charts) My fabD? | 0065
Uniaxial moment capacity (shorter direction) My 52.65 kNm
P P ratio | PulP g 0.722
Value of exponent 1.870
Interaction ratio | 0.867
Percentage reinforcement satisfactory or not safe
(b/D ratio b/D 0.66666667
Status of dimensions OK
Gross area Ag 135000 mm®
Area of core Ax 87400 mm®*
Spacing of lateral ties S 75 mm
Larger dimension of the hoop H 230 mm
Cross sectional area of hoop Ash 67.64 mm®

P S. H\IRARAJAN
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DESIGN OF FOOTING F1

Basic Data
Material Data

Grade of Concrete fe = M20

Yeild Strength of Reinforcement fy = 500 N/mm?
Unit Weight of Concrete Yo = 25.0 kN/m?
Unit Weight of Soil Ys = 18.0 kN/m?
Frictional Factor bet. Soil & Concrete poo= 0.35

Soil Data:

Type of soil in foundation MEDIUM

Net Safe Bearing Capacity SBC = 200 kN/m?

Clear cover to Reinforcement

Clear Cover to Footing Slab = 50.0 mm
Clear Cover to Pedestal = 40.0 mm
Basic Dimensions
Size of Pedestal
Length | = 0.750 m
Breadth b = 0.300 m
Depth of foundation from GL D = 2.000 m
Size of Foundation Pad
Length L = 4.000 m
Breadth B = 3.300 m
Thickness of Base Slab d = 1.028 m
Thickness @ edge of footing e = 0.300 m
Analysis Results
Loads \'4 Mzz Hx Mxx Hz
kN kN m kN kN m kN
Dead Load 1378.00 0.00 0.00 0.00 0.00
Live Load 0.00 0.00 0.00 0.00 0.00 T —~
Wind or Seismic Load + 0.00 + 0.00 + 0.00 + 0.00 + 0.00
B iz
W%— s :
9 0 A
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L < Z 2|
L
Load Combination
Load Combination for Design
1) 1.5DL + 1.5LL
2) 1.2DL + 1.2LL + 1.2WL(OR)SL
3) 1.5DL + 1.5WL(OR)SL
4) 0.9DL + 1.5WL(OR)SL
Unfactored Loads
Load Combinaion v Mzz Hx Maxx Hz
kN kN m kN kN m kN
Case 1) DL + LL 1378.00 0.00 0.00 | 0.00 | 0.00
Case 2) DL + LL + WL(OR)SL 1378.00 0.00 0.00 0.00 | 0.00
Case 3) DL + WL(OR)SL 1378.00 0.00 0.00 | 0.00 | 0.00
Factored loads
Load Combinaion v Mzz Hx Mxx Hz
kN kN m kN kN m kN
Case 1) 1.5DL + 1.5LL 2067.00 0.00 0.00 0.00 | 0.00
Case 2) 1.2DL + 1.2LL + 1.2WL(OR)SL| 1653.60 0.00 0.00 0.00 0.00
Case 3) 1.5DL + 1.5WL(OR)SL 2067.00 0.00 0.00 0.00 0.00
Case 4) 0.9DL + 1.5WL(OR)SL 1240.20 0.00 0.00 0.00 0.00
Design of Footing for Case 3
, Mz= 0.00 kNm
‘/L F ok =
74
l ;ggh S { P
> Hz=0.00kN é
D-d -~
i D s L & | sp
4 , | X |s I | s«
| P= 2067.00 kN I X , &

S\P S. s
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Calculation of Bearing Pressure under the Footing
eccentricity e = My /W = 0.000 m
e/B = 0.000
B/6 = 0.550 > 0.000
eccentricity e = M,/W = 0.000 m
g/l = 0.000
/e = - 0.667 > 0.000
Hence all the four edges are in contact with Soil
Soil Pressure at Point Q gmax = 104.3939394 kN/m?
S.B.C. of Soil = 200  kN/m’

HENCE SAFE

Design of Foundation Pad along X direction
Bearing Pressure Distribution

d .
1.625 m
i
1
i
i
1
A

104.4 kN/Sg.m
= ‘
104.4 kN/Sg.m

PRESSURE DISTRIBUTION DIAGRAM

1028 mm
972 mm
156.59 kN/m?
156.59 kN/m?

Depth of Pad d
Therefore, effective depth et
Pressure at face of Pedestal

Pressure @ dist "d" from face of pedestal

Depth required for Bending Moment
Critical section for moment will be at the face of the pedestal,

Overhang distance X = 1.625 m
Bending Moment at face of Pedestal = 206.7 kNm/m
Depth reqd for the above moment ety = 279 mm
Provided Depth = 972 mm

279 HENCE OK

v

Structurl Consultant
Registered Structural Engineer
Grade-| (SE) in CMDA
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Area of Steel Required for Bending

d
Lever Arm Depth Z
Reinforcement Required Ay

Minimum Area of Steel Required

Minimum reinforcement required:

Reinforcement Provided

Spacingof Y 12 bars
Provide Y 12 at 90 mmc/c

[}

]

0.0309

959.53 mm
M

u
0.87f,Z
495.3332921 mm?

1233.6 mm?

91,68093385 mm
1256.6 mm?

> 1233.60 HENCE OK
Percentage of Reinforcement Provided = 0.13%
Check for One Way Shear
Design Shear Strength of Concrete T o= 0.27 N/mm?

K = 1.00

7 for Solid Slab k = 0.27 N/mm?
Pressure at dist "d" from face of pedestal = 156.59 kN/m?
SF at dist "d" from face of pedestal vV = 102.25 kN
Depth required for one way shear detr2 380 mm
Provided Depth = 640 mm

> 380 HENCE OK
Check for Two Way Shear
Maximum shear stress= 0.25(fck)®S % = 1.12 N/mm?
Vertical load punching the base slab = 2067.00 kN
Preimeter = 5988 mm
Depth required for two way shear etz = 309 mm
Provided Depth = 935 mm

> 309 HENCE OK




Design of Foundation Pad along Z direction

Bearing Pressure Distribution

104.4 kN/Sq.m
156.6 kN/Sq.m

d
1.500 m

'U—-’ 1

156.6 kN/Sq.m
104.4 kN/Sq.m

Q
PRESSURE DISTRIBUTION DIAGRAM
Depth of Pad d = 1028 mm
Therefore, effective depth der = 960 mm

Pressure at face of Pedestal
Pressure at dist "d" from face of pedestal

Depth required for Bending Moment

Critical section for moment will be at the face of the pedestal.

Overhang distance y =
Bending Moment at face of Pedestal =
Depth reqd for the above moment Aery =
Provided Depth =
>
Area of Steel Required for Bending
x —
d
Lever Arm Depth Z =
Reinforcement Required Ay =

Minimum Area of Steel Required

Minimum reinforcement required: =

156.59 kN/m?
156.59 kN/m?

1.500 m
176.16 kNm/m
257 mm

960 mm
257 HENCE OK

0.0269

949.26 mm

M,
0.87f,Z
426.63 mm?

1233.60 mm?

M.IE.,
_ Consultant
Registered Structural Engineer
Grade-! (SE) in CMDA
Reg. No SE/GR-1/2024/02/009 Dt 27 02.2024
Door No.50, Kirupasankari St
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Reinforcement Provided

Spacingof 'Y 12 bars
Provide Y 12 at 90 mmc/c

A\ ||

91.68 mm
1256.64 mm?

1233.60 HENCE OK
Percentage of Reinforcement Provided = 0.13%
Check for One Way Shear
Design Shear Strength of Concrete t = 0.27 N/mm?
K = 1.00
t. for Solid Slab tk = 0.27 N/mm?
Pressure at dist "d" from face of pedestal = 156.59 kN/m?
SF at dist "d" from face of pedestal V = 84.56 kN
Depth required for one way shear detra 313 mm
Provided Depth = 514 mm
> 313 HENCE OK
Check for Two Way Shear
Maximum shear stress= 0.25(fck)%5 T = 1.12 N/mm?
Vertical load punching the base slab = 2067.00 kN
Preimeter = 5940 mm
Depth required for two way shear etz = 311 mm
Provided Depth = 742 mm

311 HENCE OK

Reg. No SE/GR-1/2024/02/009 Dt

WX, cYAMIE.
Struct¥ral Consultant
Registered Structural Engineer
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DESIGN OF FOOTING F2

Basic Data

Material Data

Grade of Concrete foe = M20

Yeild Strength of Reinforcement f, = 500 N/mm?
Unit Weight of Concrete Yo = 25.0 kN/m?
Unit Weight of Soil Ys = 18.0 kN/m?
Frictional Factor bet. Soil & Concrete poo= 0.35

Soil Data:

Type of soil in foundation MEDIUM

Net Safe Bearing Capacity SBC = 200 kN/m?

Clear cover to Reinforcement

Clear Cover to Footing Slab = 50.0 mm
Clear Cover to Pedestal = 40.0 mm
Basic Dimensions
Size of Pedestal
Length | = 0.450 m
Breadth b = 0.300 m
Depth of foundation from GL D = 2.000 m
Size of Foundation Pad
Length L = 2.750 m
Breadth B = 2.750 m
Thickness of Base Slab d = 0.875 m
Thickness @ edge of footing e = 0.230 m
Analysis Results
Loads \' Mzz Hx Mxx Hz
kN kN m kN kN m kN
Dead Load 1061.00 0.00 0.00 0.00 0.00
Live Load 0.00 0.00 0.00 0.00 0.00
Wind or Seismic Load + 0.00 + 0.00 + 0.00 + 0.00 + 0.00

Jla— 1]
S-S S.IN

>trUctural C N
Registered St tural Engineer
. Grade-| (SE) in CMDA
eg. No. SE/GR-1/2024/02/009 Dt 27.02.2024
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Load Combination
Load Combination for Design
1) 1.5DL + 1.5LL
2) 1.2DL + 1.2LL + 1.2WL(OR)SL
3) 1.5DL + 1.5WL(OR)SL
4) 0.9DL + 1.5WL(OR)SL
Unfactored Loads
Load Combinaion v Mzz Hx Mo Hz
kN kN m kN kN m kN
Case 1) DL + LL 1061.00 0.00 0.00 0.00 0.00
Case 2) DL + LL + WL(OR)SL 1061.00 0.00 0.00 0.00 0.00
Case 3) DL + WL(OR)SL 1061.00 0.00 0.00 0.00 0.00
Factored loads
Load Combinaion Y Mz i Mxx Hz
kN kN m kN kN m kN
Case 1) 1.5DL + 1.5LL 1591.50 0.00 0.00 0.00 0.00
Case 2) 1.2DL + 1.2LL + 1.2WL(OR)SL| 1273.20 0.00 0.00 0.00 0.00
Case 3) 1.5DL + 1.5WL(OR)SL 1591.50 0.00 0.00 0.00 0.00
Case 4) 0.9DL + 1.5WL(OR)SL 954.90 0.00 0.00 0.00 0.00
Design of Footing for Case 3
‘/\ , Mz= 0.00 kNm
z
L S | P
= Hz=0.00kN ‘ Z
(D-d) D = ] o
18 N - 1 b
e X |87 [ e ’ X
b
1 s

I Pl= 1591.50 IkN I
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Calculation of Bearing Pressure under the Footing

eccentricity e = My /W
e,/B
B/6

eccentricity e = M,/W
e,/L
L/6

Hence all the four edges are in contact with Soil

Soil Pressure at Point Q gmax
S.B.C. of Soil

Design of Foundation Pad along X direction

Bearing Pressure Distribution

1.150 m

0.000 m
0.000

0.458 > 0.000
0.000 m
0.000

0.458 > 0.000

140.2975207 kN/m?
200 kN/m?
HENCE SAFE

140.3 kN/Sq.m
ol

PRESSURE DISTRIBUTION DIAGRAM

Depth of Pad d
Therefore, effective depth dest
Pressure at face of Pedestal

Pressure @ dist "d" from face of pedestal

875 mm
819 mm
210.45 kN/m?
210.45 kN/m?

140.3 kN/Sg.m

Depth required for Bending Moment

Critical section for moment will be at the face of the pedestal,

Overhang distance X
Bending Moment at face of Pedestal
Depth reqd for the above moment defr1

Provided Depth

v

1.150 m

139.2 kNm/m
229 mm
819 mm
229 HENCE OK

S. INBARAJAN,
A, (Struct)A.M.IE..

Registered Structural Engineer
Grade-| (SE) in CMDA
Reg. No SE/GR-1/2024/02/009 Dt. 27.02.2024
Door No.50, Kirupasankari Strant,
Wast Manmbalam. Chennai-" .33,



Area of Steel Required for Bending
3 =
d
= 0.0292
Lever Arm Depth Z =
£ 809.04 mm
Reinforcement Required Ay = M,
0.87f,Z
= 395.4090694 mm?
Minimum Area of Steel Required
Minimum reinforcement required: = 1050 mm?
Reinforcement Provided
Spacingof Y 12 bars = 107.712 mm
ProvideY 12 at 100 mmcic = 1131.0 mm?
> 1050.00 HENCE OK
Percentage of Reinforcement Provided = 0.14%
Check for One Way Shear
Design Shear Strength of Concrete T o= 0.28 N/mm?
K = 1.00
1. for Solid Slab k = 0.28 N/mm?
Pressure at dist "d" from face of pedestal = 210.45 kN/m?
SF at dist "d" from face of pedestal V = 69.66 kN
Depth required for one way shear dety = 251 mm
Provided Depth = 373 mm
251 HENCE OK
Check for Two Way Shear
Maximum shear stress= 0.25(fck)> T = 1.12 N/mm?
Vertical load punching the base slab = 1591.50 kN
Preimeter = 4776 mm
Depth required for two way shear des = 298 mm
Provided Depth = 618 mm
> 298 HENCE OK

S. INRARAJAN
M.E., (Struct)A.M.I E..
StuctyralC
Regist otructural Engineer
Grade-| (SE) in CMDA
Reg. No SE/GR-1/2024/02/009 Dt. 27.02.2024
Door No.50, Kirupasankari Street,
West Mambalam, Chennai-600 033,




Design of Foundation Pad along Z direction

Bearing Pressure Distribution

d
1.225 m

;
N
B |
_ L
E E 4t E
g & g &
z gk : =
L <+ m
T F 4 &
Q
PRESSURE DISTRIBUTION DIAGRAM
Depth of Pad d = 875 mm
Therefore, effective depth der = 807 mm
Pressure at face of Pedestal = 210.45 kN/m?

210.45 kN/m?

Pressure at dist "d" from face of pedestal

Depth required for Bending Moment
Critical section for moment will be at the face of the pedestal.

Overhang distance y = 1.225 m
Bending Moment at face of Pedestal = 157.90 kNm/m
Depth reqd for the above moment derg = 244 mm
Provided Depth — 807 mm
244 HENCE OK
Area of Steel Required for Bending
x —
d
= 0.0342
Lever Arm Depth Z =
= 795.51 mm
Reinforcement Required Ay = My
. 0.871,Z
= 456.30 mm?
Minimum Area of Steel Required
Minimum reinforcement required: = 1050.00 mm?

K- SiNRARAJAN
ME(S JAN

Regs’ ; ered Structuralhlﬂiggmeer
ade-1 (SE) in

Reg. No s(éerR 1/2024102/009 Dt. 27. 02. 3024
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Reinforcement Provided

Spacingof Y 12 bars
Provide Y 12 at 100 mmc/c

A ||

107.71 mm
1130.98 mm?

1050.00 HENCE OK
Percentage of Reinforcement Provided = 0.14%
Check for One Way Shear
Design Shear Strength of Concrete t = 0.28 N/mm?
K = 1.00
t. for Solid Slab tk = 0.28 N/mm?
Pressure at dist "d" from face of pedestal = 210.45 kN/m?
SF at dist "d" from face of pedestal vV = 87.97 kN
Depth required for one way shear ety = 315 mm
Provided Depth = 402 mm
> 315 HENCE OK
Check for Two Way Shear
Maximum shear stress= 0.25(fck)%5 T = 1.12 N/mm?
Vertical load punching the base slab 1591.50 kN
Preimeter = 4728 mm
Depth required for two way shear etz = 301 mm
Provided Depth = 631 mm
> 301 HENCE OK
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DESIGN OF SLAB S1
ROOF LEVEL SLAB
i f |
Basic Data
Grade of concrete (fck) = M20
Grade of steel (fy) = Fe 500
Thickness of slab (D) = 125 mm
Clear cover (cc) = 15 mm
Effective thickness of slab (deff) = 125-15-8/2 = 106  mm
Unit weight of concrete = 25 KN/m?
Effective Shorter Span (Lx) = 318 m
Effective Longer Span (Ly) = 3467 m
Aspect ratio Ly/Lx = 109 Two way slab
Edge Condition : Two adjacent Edges Discontinous
Load Data
Dead Load = 0.13x 25 = 3.125 KN/m?
Floor finish = 150 KN/m?
Imposed Load = _2.00  KN/m?
Total load = _ 6.63  KN/m?
Design load (Wu ) = 1.5 x 6.625 = 9,94 KN/m?
M Shear Cal ions
Short Span Direction
ax for positive moment 1 - 0.035
1:1 —  0.04

for  1.09 Ox = 0,040
Positive moment Mx  0.040x 9.94x 3.18 2 = 3.97 KN-m
ax for negative moment 1 - 0047

1.1 — 0.053

for  1.09 OXx = 0,052
Negative moment Mx : 0.052x 9.94x 3.18 22 = 5.27 KN-m
Long Span Direction
For positive moment Oy = 0.035
Positive moment My : 0,035x 9.94x 3.1842 = 3.52 KN-m
For negative moment Oy = 0.047
Negative moment My : 0.047x 9.94x 3.1842 = 472 KN-m
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Shearforce Vi = 994 x 32 x 05 = 15.80 KN
Check Effective Depth for Bendin
Depth required = (M,/ (0.133x fck x b))¥2 44.50 mm
Depth provided =125-15-8/2 = 106 mm
Hence 0.K
Reinforcement calculations
Short Span Direction @ Support
Mu/bd® = 527 x1076 = 0.469
1000x 106 x 106
Pt = 011 %
Area of steel Ast - 000111 x 1000x 106 = 117.55 mm?
Minimum area of steel 00,0012 x 1000x 125 = 150.00 mm?
Spacing of Y 8 bars 50.27 x 1000 /  150.00 = 334.93 mm
Ast provided = 3351 mm?
Check for Spacing
Minimum of 1) 3d = 318 mm
2) = 300 mm
3) = 33493 mm
Therefore provide Y 8 @ 150 mmC/C
Short Span Direction @ Mid Span
Mu/bd®> = 3.97 x1076 = 0.353
1000 x 106 x 106
Pt = 0.083 %
Area of steel Ast =" 000083 x 1000x 106 = 87.982 mm?
Minimum area of steel 00,0012 x 1000x 125 = 150.00 mm?
Spacing of Y 8 pars 50.27 x 1000/ 150.00 = 33493 mm
Ast provided = 3351 mm?
Check for Spacing
Minimum of 1) 3d = 318 mm
2) = 300 mm
3) = 33493 mm
Therefore provide Y 8 @ 150 mmC/C 100
Provided % of Tension Reinforcement (pt) = 0316 %
Long Span Direction @ Support

S. P S. INBARAJAN,
M.E.. (Struct)AM.IE.,
" &l '- -

e-1 (SE) in (
Reg. No. SE/GR-1/2024/02/009 D
Door No.50, Kirupasankari Street,

West Mambalam, Chennai-600 033.



Mubd® = _4.72 x1076 = 0.420
1000x 106 x 106
Pt = 0.099 %
Area of steel Ast = 000099 x 1000x 106 = 105.09 mm?
Minimum area of steel 0.0012 x 1000x 125 = 150.00 mm?
Spacing of Y 8 pars 5027 x 1000/ 150.00 = 334.93 mm
Ast provided = 3351 mm?
Check for Spacing
Minimum of 1) 3d = 318 mm
2) = 300 mm
3) = 33493 mm
Therefore provide Y 8 @ 150 mmc/C
Long Span Direction @ mid Span
Mu/bd® = _3.52 x1076 = 0313
1000x 106 x 106
Pt = 0.073 %
Area of steel Ast = 0,00073 x 1000 x 106 = 77.742 mm?
Minimum area of steel 00012 x 1000x 125 = 150.00 mm?
Spacing of Y 8 pars 50.27 x 1000/ 150.00 = 33493 mm
Ast provided = 3351 mm?
Check for Spacing
Minimum of 1) 3d = 318 mm
2) = 300 mm
3) = 334.93 mm
Therefore provide Y 8 @ 150 mmC/C
Check for Deflection:
Basic Span/depth Ratio = 22
% of Tension Reinforcement provided ( pt ) = 0316 %
Service stress of steel (fs) : 0.58fy(Ast_r/Ast_p) = 76.14 N/mm’
Modification Factor for Tension Reinforcement (F1) = 2.00
Allowable Span/Eff Depth Ratio = 44
Actual Span/Eff Depth Ratio = 3.18 x 1000 / 106 = 30.00
Hence 0.K

. ( INBA ;
Structural Consultant
Registered Structural Engineer
Grade-l (SE) in CMDA
Reg. No SE/GR-1/2024/02/009 Dt. 27.02.2024
Door No.50, Kirupasankari Street,
West Mambalam, Chennai-600 033.



DESIGN OF SLAB S2

ROOF LEVEL SLAB
Design of two way Slab

Basic Data

Grade of concrete (fck) = M20

Grade of steel (fy) = Fe 500

Thickness of slab (D) = 125 mm

Clear cover (cc) = 15 mm

Effective thickness of slab (deff)= 125-15-8/2 = 106 mm

Unit weight of concrete = 25 KN/m?
Effective Shorter Span (Lx) = 335 m

Effective Longer Span (Ly) = 3467 m

Aspect ratio Ly/Lx = 1.03 Two way slab

Edge Condition : Two adjacent Edges Discontinous

Load Data

Dead Load = 0.13x 25 = 3.125 KN/m?
Floor finish = 150 KN/m?
Imposed Load = 2.00 KN/m?
Total load = 6.63  KN/m?
Design load (Wu ) = 1.5 x 6.625 = 9,94 KN/m?
Mom lculati

Short Span Direction

ax for positive moment 1 — 0.035
1.1 - 0.04
for 1.03 Ox = 0,037
Positive moment Mx  0.037x 9.94x 3.3572 = 4,10 KN-m
ax for negative moment 1 —  0.047
1.1 — 0.053
for 1.03 Ox = 0.049
Negative moment Mx : 0.049x 9.94x 33572 = 548 KN-m /
Long Span Direction
For positive moment Oy = 0.035
Positive moment My : 0,035x 9.94x 33572 = 3.90 KN-m
For negative moment Oy = 0.047
Negative moment My : 0,047 x 9.94x 3.3572 = 5.24 KN-m

M.E., (Struct)AM.I E.,
Structural Consultant
Registered Structural Engineer
Grade-| (SE) in CMDA
Reg. No SE/GR-1/2024/02/009 Dt. 27.02.2024
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Shearforce Vu = 994 x 34 x 05 = 16.65 KN
Check Effective Depth for Bending
Depth required = (M,/ (0.133x fck x b)) 4537 mm
Depth provided =125-15-8/2 = 106 mm
Hence 0.K
Reinforcement calculations
Short Span Direction @ Support
Mu/bd® = 548 x1046 = 0.487
1000x 106 x 106
Pt = 012 %
Area of steel Ast = 0.00115 x 1000x 106 = 122.33 mm?
Minimum area of steel 00,0012 x 1000x 125 = 150.00 mm?
Spacingof Y 8 pars 50.27 x 1000/ 150.00 = 33493 mm
Ast provided = 402.12 mm?
Check for Spacing
Minimum of 1) 3d = 318 mm
2) = 300 mm
3) = 33493 mm
Therefore provide Y 8 @ 125 mmCc/C
Short Span Direction @ Mid Span
Mu/bd®> = 410 x10~6 = 0.365
1000 x 106 x 106
Pt = 0.086 %
Area of steel Ast = 0.00086 x 1000x 106 = 90.868 mm?
Minimum area of steel 00012 x 1000x 125 = 150.00 mm?
Spacingof Y 8 pars 50.27 x 1000/ 150.00 = 33493 mm
Ast provided = 402.12 mm?
Check for Spacing
Minimum of 1) 3d = 318 mm
2) = 300 mm
3) = 33493 mm
Therefore provide Y 8 @ 125 mmC/C 100
Provided % of Tension Reinforcement (pt) = 0379 %
Long Span Direction @ Support //k/\"""v\’\/

S. P S.INBARAJAN.
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Mubd® = _524 x10/76 = 0.467
1000x 106 x 106
Pt = 0110 %
Area of steel Ast = 000110 x 1000x 106 = 116.96 mm?
Minimum area of steel 0,0012 x 1000x 125 = 150.00 mm?
Spacing of Y 8 pars 5027 x 1000/ 150.00 = 334.93 mm
Ast provided = 3351 mm?
Check for Spacing
Minimum of 1) 3d = 318 mm
2) = 300 mm
3) = 33493 mm
Therefore provide Y 8 @ 150 mm C/C
Long Span Direction @ mid Span
Mu/bd® = _3.90 x1076 = 0347
1000x 106 x 106
Pt = 0.082 %
Areaof steel Ast = 000082 x 1000x 106 = 86.458 mm?
Minimum area of steel 00012 x 1000x 125 = 150.00 mm?
Spacing of Y 8 pars 5027 x 1000/ 150.00 = 33493 mm
Ast provided = 3351 mm?
Check for Spacing
Minimum of 1) 3d = 318 mm
2) = 300 mm
3) = 334.93 mm
Therefore provide Y 8 @ 150 mm C/C
Check for Deflection:
Basic Span/depth Ratio = 22
% of Tension Reinforcement provided (pt) = 0379 %
Service stress of steel (fs) : 0.58fy(Ast_r/Ast _p) = 65.53 N/mm?
Modification Factor for Tension Reinforcement (F1) = 2.00
Allowable Span/Eff Depth Ratio = 44
Actual Span/Eff Depth Ratio = 3.35 x 1000/ 106 = 31.60
Hence 0.K /\/W

S. P S. INBARAJAN,
M.E., (Struct)A.M.I E.,
Structural Consultant
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.
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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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