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No. 50, Kirupasankari Street, West Mambalam, Chennai - 600 033. Ph: 044-2485 4603.

E-Mail : boumace@gmail.com
BOURN&

CONSULTANTS- ENGINEERS
S.P.S. Inbarajan, M E (Structural)
Structural Consultant _

Date: 14.03.2025
STRUCTURAL DESIGN STABILITY CERTIFICATE.

It is certified that the Proposed Residential Building of Stilt+ Four Floors
Residential Building with 16 Dwelling units at Door No: 326/1 to 326/6& 328/1 to
328/6, Block No: 174& 175, Kurinji Colony, 4" Avenue and 6" Street, Shanthi
Colony, Anna Nagar, Chennai Comprised in T.S.No:60/1, Block No: 19 of
Koyambedu Village within the limits of Greater Chennai Corporation. Has been done
by me/us based on the report of Geotechnical investigation (Soil test) done by Report
No: 006/BRP/24-25 Dated: 30.05.2024 and considering the functional requirement of
the building. [/We have been designed as a RCC structure to withstand the Dead
Load, Imposed Load and Wind Load / Earthquake loads ensuring Structural Safety
and service ability as per the norms and guidelines prescribed in the following codes
of Bureau of Indian Standards.

2. It 1s certified that among other factors, the Proposed Building has been designed to
resist Earthquake. I/We have checked various parameters and found that the proposed
building would be Safe.

3. I/We further certify that:

[. IS: 456-2000 Code of Practice for Plain and Reinforced concrete.

2. 1S:875-1987 Code of Practice for Design loads for Buildings and Structures.

3. 1S:1893-2002 Criteria for Earthquake resistant design of Structures  Part-I
general Provisions and Buildings.

4. 1S:4236-1993 Code of Practice for Earthquake resistant design & Construction
of Buildings.

5. 1S: 13920-1993 Code of Practice for Ductile detailing of concrete structures
subjected to seismic forces and

6. National Building code of India - 2005.

It is further certified that the above structures will be constructed from
foundation to roof as per structural designs and detailing of reinforcements
furnished 1n our drawings.

4. Hence, | hereby certify that the Building will be structurally safe and sound for

occupation.

i T . W TN

S. P. S. INBARAJAN
M.E., (Structural) AM.LE,

(S.S. INBARAJAN) . .Structural Consultant
_ egistered Structural Engineer
Chief Consultant. Grade-] (RSE) in Greater Chennai Cormporation
Reg/ No. RSE 100302019 gt 30.09.2019
Door No.50, Kirupasankari Street,
West Mambatam, Chennai-600 033

For BOURNA CONSULTANTS ENGINEERS,
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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 16 DWELLING UNITS
AVAILING PREMIUM FSI WITH TOD BENEFIT FOR M/S.INDIA BUILDERS AT DOOR
NO:326/1 TO 326/6 TO 3286, BLOCK NO:174& 175, KURINJI COLONY, 4TH AVENUE

AND 6TH STREET SHANTHI COLONY, ANNA NAGAR, CHENNAI, COMPRISED IN
T.S.NO:60/1, BLOCK NO:19 OF KOYAMBEDU VILLAGE WITHIN THE LIMITS OF

GREATER CHENNAI CORPORATION.ZONE: 8,DIVISION: 99.

The building is designed for Stilt + Four Floors. The structure is supported on column in turn

resting on Pile Foundation. The Structural system comprises columns, beams, slabs and wall

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’
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2.2 Imposed Loads

The imposed loads that are envisaged to act permanently are considered as
per IS : 875 ( Part 2 ) — 1987 . Indian Standard “Code of Practice for Design Loads
(other than earthquake) for Buildings and Structures”.

1. Living = 2 KN/m?
2. Staircase = 4 KN/m?
3. Toilets = 2 KN/m?
4. Terrace floors = 1.5 KN/m?

2.3 Earthquake Load
The loading due to earthquake is assessed based on the provisions of
IS: 1893-2016. Structure with ductile detailing is considered as per
IS: 13920-2016.

CHENNALI falls under Seismic Zone III

Zone factor = 0.16
Response reduction factor = 5
Importance factor = 1.0

Structure with ductile detailing is considered as per IS: 13920-2016

2.4 Load Combinations
The various loads shall be combined in accordance with the stipulations in IS:
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
follows:
1. 1(DL+LL)

2. 1 DL+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. 1 DL+0.8 LL+ 0.8 SQZ -1




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+1.58QX -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.




4.0DESIGNASSUMPTION

4.1.1 The Base of the Foundation is assumed to be FIXED.
4.1.2  AllConcreteelementsshallbedesignedinaccordancewithIS456:2000LimitState

Design.
4.1.3 Appropriate loads and its combinations, as per relevant clauses, for
themostunfavorableeffectsarechosenfordesign.(ReferLoadCombinationbelow)

5.0FOUNDATIONDESIGN

Type of Foundation : Pile foundation.
Depth of Foundation © 25m
6.0MATERIALS
Theself-

weightofthevariouselementsarecomputedbasedontheunitweightofmaterialsasgivenb

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 M25 for Pile

Structural concrete shall be of grade M20 [or Pile cap& Column
Structural concrete shall be of grade M20for Beam & Slab

Steel reinforcement shall be of Grade Fe500 confirming toIS:1786-2008.

7.0NOMINALCOVERTOREINFORCEMENT

From Durability requirement, exposure condition is assumed as mild for structural

elements above ground level and mode rate for structural elements below ground level.
The Clear cove to reinforcement to meet durability requirement shall be as follows:

Column —40mm




Pilecap —100mm
Beam —25mm
Slab —20mm

DESIGN OF BEAM: 1

Beam size: 230mm x 450mm

Bending moment at support = 140kNm
Bending moment at mid span = 133kNm
Shear force, Vu = 149kN
Bending moment at support, Mu = 140kNm
R = (140 x 10%)/230x409*
= 3.64
Pt/100 =Ast/bd = fck/2fy [1-Sq.rt (1-4.598xR/fck)\
fek = 20N/mm’
fy = 500 N/mm?
Pt = 1.07%
Astrequired = 1013 mm?
Provide 6nos of 16Y
Ast provided = 1206 mm?
Hence safe.
Bending moment at mid span, Mu = 133kNm

R = (133 x 10°/230 x 409°
= 3.46
Pt = 1.0%
Ast required = 944 mm®

Provide 6nos of 16Y

Ast provided = 1206 mm*




Hence it is safe
Shear force, Vu, = 149kN
Cv = Vu/bd
= (149 x 10%)/ 230 x 409
= 1.58 N/mm’
Hence ok.

Shear capacity of concrete:

Pt = 1.0 %

©e = 0.62

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

fck = 20 N/mm?
fy = 500 N/mm®
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
= “Cc bd

0.53X230X 484




Shear to be carried by stirrups

Vu

58999 N (or) 59kN

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.

Design of Pile Cap :

Safe load for 600mm Dia pile

Concrete grade for pile cap

Un factored Column load =

No of piles required

Provide 2 nos of Pile (6000)

Spacing of Piles =

Factored load

Bending moment WL/4

R= MU/bd’

fck =

fy
Pt/100 = Ast/bd

1130 KN
M20
1442KN

1442/1130 = 1.28

1800mm
1.8m

1442 x 1.5

2163

2163x1.8/4
973KNM

973 x 10°/ 975 x 8757
1.3

20N/mm?

500N/mm?

fek/2fy [1-sqrt (1 - 4.598xR/20)]




2739 mm’

Ast required
Provide 7 nos of 25 Dia bar

3437mm?>

Il

Ast provided
Astrequired > Ast provided

Hence it is safe.




DESIGN OF COLUMN C1

Length of column D 450 mm
Breadth of column b 230 mm
Unsupported length (longer direction) Ly 2700 mm
Unsupported length (shorter direction) L, 2700 mm
Eff. Length (longer direction) Lk 2160 mm
Eff. Length (shorter direction) Loy 2160 mm
Factored Load Py 1051 kN
Factored moment (longer direction) Mux 65 kNm
Factored moment (shorter direction) Muz 21 kNm
Charac. comp strength of concrete fok 20 N/mm*
Yield stress of steel f, 500 N/mm?
Dia of bar used O] 20 mm
Clear cover 40 mm
Effective cover d' 50 mm
Effective depth d 400 mm
Check for slenderness
Longer Directioln
Slenderness ratio Lex/D 4.80 short
Additional moment due to slenderness Max 0 KN-m
Shorter Direction
Slenderness ratio Ley/b 9.39 short
Additional moment due to slenderness Mg, 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 2.427 %
Area of concrete Ag 103500 mm?
Ultimate axial load (without moments) Puz 1851 kN

I
Calculation of P
Longer Direction

[ d'/D 0.111
Coefficient k 4(from TABLE 60 of SP:1980) Kix 0.204 From Sp16
Coefficient k 5(from TABLE 60 of SP:1980) Koy 0.398
Axial load corresponding to balanced failure Pox 523 kN
Reduction factor for additional moments Ky 1.000
Moment due to slenderness Max 0.00 kN-m
Shorter Direction

| d'/b 0.217
Coefficient k 4(from TABLE 60 of SP:1980) K1y 0.179
Coefficient k ,(from TABLE 60 of SP:1980) Kay 0.143
Axial load corresponding to balanced failure Prby 406 kN
Reduction factor for additional moments Ky 0.554
Moment due to slenderness May 0.00 kN-m
Check for mom:ents due to min. eccentricity
Longer Direction
Minimum eccentricity €x 20.40 mm




Moment due to min. eccentricity M, 21.44 kN-m
Moment in longer direction Mux 65.00 kNm
Shorter direction
Minimum eccentricity ey 13.07 mm
Moment due to min. eccentricity M, 13.73 kN-m
Moment in shorter direction Muy 21 kNm
Final design m<:>ments
Moment in longer direction Mux 65.00 kNm
Moment in shorter direction My 21.00 kNm
Check for interalaction

d'/D 0.111

d'/b 0.217
pIf g p/f 0.121
P JIf 4bD value P/f .bD 0.508
M 4 /f,bD? value (from SP 16:1980 charts) Myxi/facbD 2 0.130
Uniaxial moment capacity (longer direction) M1 121.095 kNm
M u,,1Ifcka2 value (from SP 16:1980 charts) M,y 1/febD . 0.110
Uniaxial moment capacity (shorter direction) Muy1 52.371 kNm
PP ratio | PlP s 0.568
Value of exponent 1.614
Interaction ratio | 0.595
Percentage reinforcement satisfactory or not safe

I

b/D ratio b/D 0.51111111
Status of dimensions OK
Gross area Aq 103500 mm*
Area of core Ax 60800 mm*
Spacing of lateral ties S 57.5 mm
\Larger dimension of the hoop H 230 mm
Cross sectional area of hoop Ag 66.87 mm*




DESIGN OF COLUMN C2

Length of column D 375 mm
Breadth of column b 300 mm
Unsupported length (longer direction) Ly 2700 mm
Unsupported length (shorter direction) L, 2700 mm
Eff. Length (longer direction) Lex 2160 mm
Eff. Length (shorter direction) 1oy 2160 mm
Factored Load = 895 kN
Factored moment (longer direction) Mux 41 kNm
Factored moment (shorter direction) Muz 11 kNm
Charac. comp strength of concrete fok 20 N/mm?
Yield stress of steel f, 500 N/mm?
Dia of bar used O] 16 mm
Clear cover 40 mm
Effective cover d' 48 mm
Effective depth d 327 mm
Check for slenderness
Longer Directioln
Slenderness ratio Lex/D 5.76 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 1607.68
Provided steel | 8 nos Y16
Percentage of reinforcement Pt 1.429 %
Area of concrete Ag 112500 mm?
Ultimate axial load (without moments) Pis 1601 kN

|
Calculation of Py;:
Longer Direction

| d'/D 0.128
Coefficient k 4(from TABLE 60 of SP:1980) Kix 0.200 From Sp16
Coefficient k 5(from TABLE 60 of SP:1980) Kax 0.358
Axial load corresponding to balanced failure Ppx 508 kN
Reduction factor for additional moments ks 1.000
Moment due to slenderness Max 0.00 kN-m
Shorter Direction

l d'/b 0.160
Coefficient k 4(from TABLE 60 of SP:1980) K1y 0.193
Coefficient k 5(from TABLE 60 of SP:1980) Kay 0.281
Axial load corresponding to balanced failure Pby 479 kN
Reduction factor for additional moments Ky 0.629
Moment due to slenderness May 0.00 kN-m
Check for momlents due to min. eccentricity
Longer Direction
Minimum eccentricity €x 17.90 mm




Moment due to min. eccentricity My 16.02 kN-m
Moment in longer direction Mux 41.00 kNm
Shorter direction
Minimum eccentricity ey 15.40 mm
Moment due to min. eccentricity M, 13.78 kN-m
Moment in shorter direction Myy 13.783 kNm
Final design mc‘)ments
I

Moment in longer direction Mux 41.00 kNm
Moment in shorter direction Myy 13.78 kKNm
Check for interaLction

d'/D 0.128

d'/b 0.160
pIf pIf ok 0.071
P If .«bD value PIf «bD 0.398
M ,/fbD? value (from SP 16:1980 charts) M, i/fbD 2 0.090
Uniaxial moment capacity (longer direction) Muxt 75.9375 kNm
M ,,/f, bD* value (from SP 16:1980 charts) Myy1/foibD 0.090
Uniaxial moment capacity (shorter direction) Muy1 60.75 kNm
PJPratio | PulP e 0.559
Value of exponent 1.599
Interaction ratio | 0.466
PercWinjorcement satisfactory or not safe
b/D ratio b/D 0.8
Status of dimensions OK
Gross area Aq 112500 mm®
Area of core Ax 70150 mm’
Spacing of lateral ties S 75 mm
Larger dimension of the hoop H 230 mm
Cross sectional area of hoop Aqn 74.98 mm*




DESIGN OF SLAB S1

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) = 318 m
Effective Longer Span (Ly) = 3467 m
Aspect ratio Ly/Lx = 1.09 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?
Moment and Shear Calculations
Short Span Direction
ax for positive moment 1 - 003
1.1 — 0.04

for 109 OXx = 0.040
Positive moment Mx  0.040x 9.94x 3.18 22 = 3.97 KN-m
ax for negative moment 1 - 0047

1.1 — 0.053

for 1.09 Ox = 0.052
Negative moment Mx : 0.052x 9.94x 3.18 72 = 5.27 KN-m
Long Span Direction
For positive moment Oy = 0.035
Positive moment My : 0.035x 9.94x 3.1872 = 3.52 KN-m
For negative moment Oy = 0.047
Negative moment My : 0,047 x 9.94x 3.18 2 = 4.72 KN-m




Shearforce Vy, = 994 x 32 x 05 = 1580 KN

heck E ive h for Bendin

Depth required = (M,/ (0.133x fckxb)”® = 4450 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 0,0012 x 1000x 125 = 150.00 mm?
Spacingof Y 8 pars 50.27 x 1000/ 150.00 = 33493 mm
Ast provided = 335.1 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 = 0,00083 x 1000x 106 = 87.982 mm’
Minimum area of steel 0.0012 x 1000x 125 = 150.00 mm?
Spacing of Y 8 bare 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 mm C/C 100
Provided % of Tension Reinforcement (pt) = 0316 %

Long Span Direction @ Support




Mu/bd® = _ 472 x1076 = 0.420
1000 x 106 x 106
Pt = 0.09 %
Area of steel Ast = 0.00099 x 1000x 106 = 105.09 mm?
Minimum area of steel 0,0012 x 1000x 125 = 150.00 mm?
Spacingof Y 8 parc 50.27 x 1000/ 150.00 = 33493 mm
Ast provided = 335.1 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® = _ 352 x1076 = 0.313
1000x 106 x 106
Pt = 0073 %
Area of steel Ast = 0.00073 x 1000x 106 = 77.742 mm®
Minimum area of steel 0,0012 x 1000x 125 = 150.00 mm?
Spacingof Y 8 pare 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 mm C/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 O.K




DESIGN OF SLAB S2

ROOF LEVEL SLAB
Design of two way Slab

Basic Data

Grade of concrete (fck)
Grade of steel (fy)
Thickness of slab (D)
Clear cover (cc)

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

Unit weight of concrete
Effective Shorter Span (Lx)
Effective Longer Span (Ly)
Aspect ratio Ly/Lx

Edge Condition

* Two adjacent Edges Discontinous

M 20
Fe 500
125
15
106
25
335
3.467
1.03

mm
mm

mm

KN/m>

m

m

Two way slab

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?
Moment and Shear Calculations
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 3.3572 = 548 KN-m
Long Span Direction
For positive moment Oy = 0.035
Positive moment My @ 0.035x 9.94x 3.3542 = 3.90 KN-m
For negative moment Oy = 0.047
Negative moment My : 0.047x 9.94x 33542 = 524
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Shearforce Vo = 994 x 34 x 05 = 16.65 KN
heck Effective h for Bendin
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 x1076 = 0.487
1000 x 106 x 106
Pt = 012 %
Area of steel Ast = 0,00115 x 1000x 106 = 122.33 mm?
Minimum area of steel 0.0012 x 1000x 125 = 150.00 mm?
Spacing of 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) = 334.93 mm
Therefore provide Y 8 @ 125 mmC/C
Short Span Direction @ Mid Span
Mu/bd®> = 410 x1076 = 0365
1000 x 106 x 106
Pt = 0.08 %
Area of steel Ast = 000086 x 1000x 106 = 90.868 mm?
Minimum area of steel 0.0012 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 mmC/C 100
Provided % of Tension Reinforcement (pt) = 0.379 %

Long Span Direction @ Support

S.PS.I

NBARAJAN, M.E., (Struct;

red Structural Engineer

C




Mu/bd® = 524 x1076 = 0.467
1000x 106 x 106
Pt = 0.110 %
Areaof 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 pare 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 mm C/C
Long Span Direction @ mid Span
Mu/bd® = _3.90 x1076 = 0347
1000x 106 x 106
Pt = 0.082 %
Area of steel Ast = 000082 x 1000x 106 = 86.458 mm’
Minimum area of steel 0,0012 x 1000x 125 = 150.00 mm’
Spacingof Y 8 pare 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) = 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 = 3.35x 1000/ 106 = 31.60
Hence 0.K

S P S INBARAJAN ME (Struen
Registered Structural Engineer
Grade-l (SE) in CiIDA
Reg. No. SE/GR-1/2024/02/009 dt. 27.02.2024
Grade-| (RSE) in Greater Chennai Corporation
Reg. No. RSE 100302019 Dt. 30.09.2019
Door No.50, Kirupasankari Street,

Mact Mamhalam Chennai-600 033.
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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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