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FORM - A

STABILITY CERTIFICATE

FOR RESIDENTIAL BUILDING, KALAPATTI.

1. Location (Street Number, Ward . M/S.EIVAA HOMES INDIA LLP,
Name of Place, i.e. Corporation S.F No: 83/1B, 1D, 1F, 1G & 94/1A.
Municipality/ Panchayat Union / Township Kalapatti,

Cantonment) Coimbatore — 641048.
Coimbatore city Municipal Corp.,
2. Year of Construction : Proposed 2024-2025
3. Purpose for which the building being . Residential building.

used or proposed to be used
4. Purpose for which building has either to : Residential building.
5. Details of construction of the building
(Particulars of the foundation soil,

Specification of various parts under)

1. Foundation : RCC Isolated / Strip Footing
2. Super Structure : RCC Framed
3. Roof Covering : RCC Roof slab

6.Structural specifications:
A) Framed structure with reinforced
1) Maximum unsupported length

of column :3.05mto3.5m

2) Minimum size of the column : 0.23m * 0.30 m

B) Design load on the structure %‘/

1) Live load at floor level : 2 kN/ Sq.m S. ARUN KUMAR, ME., (Struct.)
i . CBE Rgn./SE/Gr-1/2019/07/006
2) Live load at Terrace level : 1.5 kN/ Sq.m
METIS STRUCTURES
3) Live load for stair and corridor  : 3 kN/ Sq.m 9,9-1,Lakshmi Garden, Sankara Collage Road,

Saravanampatti, Coimbatore - 35.
GSTIN : 33AAXFMISS7P1ZT




S Arun Kumar M.E.(struct)
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+91 90472 06296
metisstructures@gmail.com

C)Dead loads assumed other than self-weight

1) For Floor finishes : 1.5 kN/ Sq.m

2) For partitions : 1.0 kN/ Sq.m

3) For terrace finish : 1.5 kN/ Sg.m
: Ground + 2

D) Number of Storey

E) Area Details ( In sgm)

Ground Floor : 176.00

First Floor : 162.00
Second Floor : 78.50

Total : 416.50 Sgm

-

S. ARUN KUMAR, ME., (Struct.)
CBE Rgn./SE/Gr-1/2019/07/006
METIS STRUCTURES
9,9-1,Lakshmi Garden, Sankara Collage Road,
Saravanampatti, Coimbatore - 35.
GSTIN : 33AAXFMO597P1ZT
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FORM “B”

(Form of certificate of structural soundness under sub section (4) of section 4 of the Madras Public
Building (Licensing) act 1965 (Madras Act 13 of 1965) referred as in rule 4 of the Madras Public Buildings
(Licensing) rules 1965).

I certify that T have verified the building plan mentioned in the statement below. A License may be

granted for the period from the 07/08/2024 to 07/08/2027

STATEMENT TO ACCOMPANY THE CERTIFICATE OF STRUCTURAL SOUNDNESS

Location of the building ~ Age of Purpose The period ~ Number Remarks
(Door number, Street the for which of of per-
Number and name building  the building License sons to
of place can be used be accom
-modated
(D (2) 3) ) (&) (6)

S.F No: 83/1B, 1D, 1F,
1G & 94/1A, Kalapatti New Residential 3 Years 06
Coimbatore - 641048

S. ARUN KUMAR, ME., (Struct.)
CBE Rgn./SE/Gr-1/2019/07/006
METIS STRUCTURES

9,9-1 Lakshmi Garden, Sankara Collage Road, -
Saravanampatti, Coimbatore - 35.
Date: 07-08-2024 Signa torexefioher B ppineer
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STATEMENT TO ACCOMPANY THE CERTIFICATE OF STRUCTURAL SOUNDNESS

1. Location (Street Number, Ward : M/S.EIVAA HOMES INDIA LLP,
S.F No: 83/1B, 1D, 1F, 1G & 94/1A.
Kalapatti,
Coimbatore — 641048.

Municipality/ Panchayat Union / Township : Coimbatore city Municipal
Cantonment) Corporation

Life of building : 100 Years
2. Purpose for which the building will be : Residential Building

Structurally sound
3. Period for which the building structurally : 100 Years

Sound

Structural design calculation are verified to standards and we confirm the structure

proposed is safe and sound.

Place: Coimbatore

Date: 07-08-2024 }‘_/_-

S. ARUN KUMAR, ME., (Strt
CBE Rgn./SE/Gr-1/2019/07/

METIS STRUCTURE

9,9-1,Lakshmi Garden, Sankara Collagz‘

APPLICANT Saravanampatti, COMEBEEE RO
GSTIN - 33AAXFMOSTP1ZT
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FORM -C

(Form of Certificate of structural soundness under sub — section (4) of section 4 of the Tamil Nadu public
building (licensing) Act, 1965. (Tamil Nadu Act, 12 of 1965) referred to in rule 4 of the Tamil Nadu Public
building (Licensing) Rule 1966)

1. Foundation
i Depth below ground level : 3.0 m Depth from NGL

ii. Nature of soil met with at : Soft disintegrated rock

Foundation level

iii. Probable safe bearing capacity 1270 KN/m 2,

of the strata met with at foundation

iv. Pressure at foundation :175 kN/m 2

2. Superstructure

I. Maximum stress in the most : 0.4 X20=8 MPa

Critical section of masonry and

Concrete
I1. Nature of masonry and concrete : Brickwork in cm 1:6 — 0.35 N/ mm
1. Its safe permissible stress : RCC M 20 mix — 2.8 N/ mm ?

This is stated that the building will be designed to take seismic forces and other loads as the relevant

Indian Standard Codes.

Structural design calculations are verified to standards and we confirm the

structure proposed is safe and sound.

S. ARUN KUMAR, ME., (Struct.)
CBE Rgn./SE/Gr-1/2019/07/006

METIS STRUCTURES

9,9-1,Lakshmi Gar, W Collage Road,
REEMEARE Saravanamga 1, Coimbatore - 35.
GSTIN : 33AAXFMI597P1ZT
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DECLARATION

I, Mr.Arun Kumar.S , Hereby declare that | possess the qualification and experience specified in G.0. (Ms.No.484,
Education, dated 24.4.91. As amended in G.0. (Ms.) No.349, Education dated 31.01.1993 for issuing the certificate of
structural soundness of the building covered by the certificate C.

S. ARUN KUMAR, ME., (Struct.)
CBE Rgn./SE/Gr-1/201 9/07/006

METIS STRUCTURES
9.9-1 Lakshmi Garden, Sankara Collage Road, -
Station : Coimbatore " " saravanampatti, Coimbatore - 35.
Date :07/08/2024 Sighdilite SAREVR g Engineer

i). Name and Address ( in block letters)
Er. S. Arun Kumar,
Metis Structures, 9, 9-1, Lakshmi Garden,Sankara
College Road, Saravanampatti, Coimbatore-641 035.

ii). Engineering Qualification M.E

iii) Number of years of experience and 20 years.
nature there of

r
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DESIGN BASIS REPORT
ON
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PROPOSED VILLA

'

S. ARUN KUMAR, ME., (Struct.)
CBE Rgn./SE/Gr-1/2019/07/006
METIS STRUCTURES
9,9-1,Lakshmi Garden, Sankara Collage Road,
Saravanampatti, Coimbatore - 35.
GSTIN : 33AAXFMI597P1ZT
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PREAMBLE
TABLE 1. GENERAL INFORMATION ABOUT THE STRUCTURE
1. | NATURE OF BUILDING  Residential Building 1
2. TYPE OF STRUCTURE Framed
3. TOTAL NO. OF FLOORS 2 Floors
4. PLINTH LEVEL Atlm
5. NUMBER OF FLOORS ABOVE G.L WITH Ground Floor =3.50 m
HEIGHT First Floors =3.50m
Second Floor = 3.05 m
6. TOTAL HEIGHT OF THE BUILDING 10.5m
2. MODEL AND ANALYSIS

The Model of the structure is created using STAAD.Pro V8i and the Structural
analysis is carried out under the following considerations.

2.1 Material Used

Concrete = M20 (For All Concrete Structural Members)
Rebar = HYSD500 (For Structural Members)

2.2 Member Properties

a) Column Sizes (in mm)
C1=230x230
C2=230x380
C3 =230x450

3. LIST OF CODES USED

1. 1S 456 — 2000 - Plain and reinforced concrete- code of practice

2. IS 875 — (Part —I) -1987 Code of practice for design loads (other than earthquake) for
buildings and structures - Dead loads

3. IS 875 — (Part- 1I) -1987 - Code of practice for design loads (other than earthquake) for

buildings and structures. - Imposed loads.

S. ARUN KUMAR, ME., (Struct.)
CBE Rgn./SE/Gr-1/2019/07/006

1 T 9.9-1 Lakshmi Garden, Sankara Collage Road,
Saravanampatti, Coimbatore - 35.
GSTIN : 33AAXFMO597P1ZT
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4. LOADING PARAMETERS

ii.

Self~Weight is default in Staad.pro and it is considered as dead load.
Apart from self-weight, all other dead loads are considered as super dead loads.

TABLE 2. GRAVITY LOADS

S.No

Floor

Load Type

lL.oad

Reference

Ground Floor

Brick Wall
Load (97)

Super
Imposed
Load

13.7kN/m

Hy * tw * 10* 0.85
Hy, Height of Wall =3.5m
tw Thickness of Wall = 0.23 m

v Unit Weight of Brick =
20kN/m?

Brick Wall
Load (412™)

6.85kN/m

Hy * tw * vv* 0.85
H., Height of Wall =3.5m

tw Thickness of Wall = 0.115
m

v Unit Weight of Brick =
20kN/m’

First Floor

Brick Wall
Load (97)

Super
Imposed
Load

13.7kN/m

Hy, * ty * yu* 0.85
H., Height of Wall = 3.5 m
tw Thickness of Wall = 0.23 m

v Unit Weight of Brick =
20kN/m?

Brick Wall
Load (4'4”)

6.85 kN/m

For Inner walls
Hw * tw * 'Yb* 0.85

H,, Height Of Wall=3.5m
tw Thickness of Wall = 0.115
m

v Unit Weight of Brick =
20kN/m’

S.ARUN KUMAR, M.E. {Struct)
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9,9-1,Lakshmi Garden,
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Slab Dead load

5.25 kN/m’

4.625 kN/m?

Self-weight 6”7 =0.15 *25 =
3.75 kN/m?

Floor Finish = 1.5 kN/m?
Total Load = 5.25 kN/m?

Self-weight 5” =0.125 *25 =
3.125 kN/m?

Floor Finish = 1.5 kN/m?
Total Load =4.625 kN/m?

Sunken Load

3.5 kN/m’

Sunken Load 107 =0.175 *20
=3.5 kN/m*

Live Load

Floor Load

2 kN/m?

IS -875(Part -2)-1987

3 Terrace Floor

Super
Dead

Brick Wall
Load (9”)

11.95kN/m

Hw » tw * Yb* 0.85
H., Height of Wall = 3.05 m
tw Thickness of Wall = 0.23 m

vo Unit Weight of Brick =
20kN/m’

Brick Wall
Load (4'4™)

6 kN/m

For Inner walls
Hy * tw * yu* 0.85

Hy, Height Of Wall = 3.05 m
tw Thickness of Wall = 0.115
m

vi Unit Weight of Brick =
20kN/m’*

Slab Dead load

5.25 kN/m’

4.625 kN/m’

Self-weight 6” = 0.15 *25 =
3.75 kN/m?

Floor Finish = 1.5 kN/m’
Total Load = 5.25 KN/m’

Self-weight 5” = 0.125 *25 =
3.125 kKN/m’

Floor Finish = 1.5 kN/m?
Total Load =4.625 kN/m?

Live Load

Floor Load

2 kN/m*

IS -875(Part -2)-1987

S.ARUN KUMAR, M.E..(Struct)
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5. LOAD COMBINATIONS

The load combinations producing the most critical conditions on the frames are taken into
account. The load combinations indicated in IS 875:1987 (Part 5) are adopted for the design of
the framed structure. The load combinations with appropriate load factor a given below.

¢ 1l Ll
1L.3DL +1.5L.L
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=
# Propesties - Whole Structure X

#ssign To Selected Beams ®) Use Cursor To Assion
O Aasign To Edt List O Assign To View
25708 101554577 606267 125 128 To 131133 138

Help

PROPERTIES OF THE STRUCTURE

Load & Definition

+ ﬁ Definitions
= (L Load Cases Details
= @10l
o SELFWEIGHT Y1
¥ UNIGY -13.7kN/m
w? UNIGY 6 85khm

L

¥ UNIGY EE5ki/m

w® UNIGY-11.55kh/m

o UNIGY Skl

o UNIGY 65KN/m

& _GF-TWAY ONE -4 625 GY

& _GF-2ZWAY FLOAD -4 625 GY
' _GF2WAY FLOAD -5.25 GY
_GF-RF-SUNKEN FLOAD -2 5GY
_FF-IWAY ONE 4 625GY
_FF-ZWAY FLOAD -5 25GY
_FF-RF-SUNKEN FLOAD -3.5GY
UNIGY -11.88 275 4.5 kN/m
_WOS1FLOAD -1 GY
_WOS2FLOAD -1 GY
_WOS3ONE-1GY

_TF-IWAY ONE -4.625 GY
_TF-2WAY FLOAD 5.25 GY
_HR-2ZWAY FLOAD -4.625 GY
_LIFT-LOAD FLOAD 4625 GY
NEW2ZWAY_FFONE 4.625GY

505045, 500 53 0 80 % 0 3 %

o

E.,,
i
?
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LeLL
SDL+15LL

aas

New... Add Edt .

L] Togge Load
Assionment Method

DEAD LOAD OF STRUCTURE
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Load & Definition
+ Defirstions
. E Load Cases Details
« @100
B - Dz
. o _GF-IWAY FLOAD -2GY
1 . g: _GF-2WAY FLOAD -2 GY
: - L&/ 7way a0 7C1]
et e _FF-IWAY FLOAD -2GY
- o _FF2WAY FLOAD -2GY
©” _TF-TWAY FLOAD -15GY
& _TR2WAY FLOAD -1.5 GY
& _HR2ZWAY FLOAD-15GY
A & UNIGY -TkHm
| o LBy :: _LIFTLOAD FLOAD -10 GY
B _NEWZWAY_FF ONE 2GY
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LIVE LOAD OF STRUCTURE
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#  MARAN RESIDENCE-05.01.2024 - Beam X

Geometry Propety Loading Shear Bendng Deflection Concrete Design

Beam no. = 67 Design code ; 15456

0 0O Qg Design Load Design Parameter
Load 4 [ FyQupa) 500 |
Location _|LongCol Fe(Mpa) 0
o] Ao 200 Pu(kns) |823.89 | _AsRead(mm) | 1468,
' TRnsih] 504 AsCd)  f184
My(Kns-Ht) | 8.08 Bar Size 16 |

Bar No 8

Hh o d BarNe (8

e
0230 m

Print Close

0.230m

® MARAN RESIDENCE-05.01,2024 - Beam

Design Load
Losd |
Location

Geometry Froperdy Loadng Shear Bending Deflection Concrete Design

Beam no, = 133 Design code : 15456

Design Parameter
. | Fyidpa)
Long Cot Feilipa)

Puikns) | 28819 _As Reqd(mnv)
uz(Kns M (512 | AS(%)
My(Kns-Mfy | 1034 |  BarSize 5
Bar No
Print Close

COLUMN REINFORCEMENT FROM STAAD
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S.ARUN KUMAR, M.E. {Struct)
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mmwgﬁjlﬂ |

Ll: BATZ KN

PMax: 2.992 kN

Max: 8,693 kNm

" Max: 11.626 kN

Lx: 4.599 kN

SHEAR FORCE OF BEAMS




| DATE | 07.08.2024 S.ARUN KUMAR, M.E.(Struct)
' ?JQ—1,l,nkshfn| Garden,
REV 00 EIVAA HOMES- PROPOSED VILLA METIS e R
NO S TRUGIURES Cnirphotore—541 ,{HE:'
el Mobile : 979 000 6296,
7. DESIGN OF FOOTINGS
ISOLATED FOOTING DESIGN
Data
Grade of concrete fa = 20 Nimm?
Grade of steel fy = 500 N/mm?
Lateral load at X-axis Hx = 5 kN
Lateral load at Z -axis He = 5 kN
Axial load p= 415 kN
Moment at column base (about X axis) M, = 5 kNm
Moment at column base (about Z axis) M, = 5 kNm
M,y =M, +H,.D My = 6.90 kNm
M.y = M,+H,.D My = 6.90 kNm
Net 5.B.C of sail = 270.00 kN/m?
Gross S.B.C of soil G = 306.00 KN/im?
Column dimension along X- axis = 230.00 mm
Column dimension along Z- axis = 380.00 mm
Unit weight of Soil = 18.00 kKN/m®
Depth of footing below NGL = 200 m
Volume of footing = 0.706 m®
Volume of filling = 3.009 m*
Weight of footing = 17.647 kN
Weight of filling = 54.168 kN
Clear cover = 50,00 mm
Maoment of resistance = 0.133 f.bd®
Area of footing
Weight of footing + backfill = 17.30 % of P,
Eccentricity along Z direction e = 10.27 mm
Eccentricily along X direction e = 10.27 mm
Width assumed (B, dim. || X axis) = 129 m 4.23
Length of the footing required (L, dim. || Z axis) = 1.23 m
Length of the footing provided (L, dim. || Z axis) = 144 m 4.72
Area of fooling required = 1.59 m?
Area of fooling provided = 1.8576 m”
Cantilever Projection in the shorter direction = 0.530 m
Cantilever Projection in the longer direction = 0,530 m

10
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Pressure Values at all four corners
P4 P3 P1=P/A+6'MJB'L? -6'MJL'B
229.341 263.87 P2 = PIA + 6*MJB'L? +6'ML'B”
P3 = P/A-6"M/B'L" +6'M/L'B’
P4 = PIA - 6*'M/B'L” - 6*MJL'B’
X N\ X
1w
Pi P2
260.27 294,82
4
Pressure calculation about X - axis
Maximum upward intensity of Soil pressure T 204,820 KN/m’
Minimum upward intensity of Soil pressure Omin = 229313 kKN/m®  No tension
Length of footing in contact with soil L= 1.440 m
Maximum loss of contact = 0.0% < 30% ok
Effective area of footing & 1.858 m* > Required
Effective upward intensity of Soil pressure o 204,82 kNIm* < sBe
Overturning moment (M) = 6.90 kN.m
Eccentricity of resultant vertical force = 002 m <Le
Factor of Safety against overturning F.8 = 84.663 > 1.50 Ok
Factored Maximum pressure(Pmax) for M, Praxcx = 384.240 kN/m’®
Factored Minimum pressure(Pmin) for M, Prni = 285,979 kN/m*
Pressure calculation about Z - axis
Maximum upward intensity of Soll pressure Orax = 294.820 kNIm*
Minimum upward intensity of Soil pressure Gmin = 229.313 kN/m® Mo tension
Length of footing in contact with soil L= 1.290 m
Maximum loss of contact = 0.0% < 30% ok
Effective area of footing = 1.858 m* > Required
Effective upward intensity of Soil pressure G 204.82 kN/m®  <sgc
Overturning moment (M) = 6.90 kN.m
Eccentricity of resultant vertical force = 002 m <L/g
Factor of Safety against overturning FS = 12117 > 1.50 Ok
Factored Maximum pressure(Pmax) for M, Praes = 384,240 kN/m’
Factored Minimum pressure(Pmin) for M, Prrina = 285.979 kN/m’”

11
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Bending moment about X - axis
Pressure Intensity at the face of the Column
Bending moment about X-axis

Design Bending moment

Bending moment about Z - axis
Pressure Intensity at the face of the Column
Bending moment about Z-axis

Design Bending moment

Effective depth required along longer span
Effective depth required along shorter span
Overall depth required

Overall depth provided

Overall depth at the end

Effective depth provided along longer span
Effective depth provided along shorter span
Area of reinforcement

Longer span

Percentage of reinforcement required

Area of reinforcement required

Mimimum area of reinforcement required
Diameter of reinforcement

Spacing of reinfercement required

Spacing provided

Area of reinforcement provided

Percentage of reinforcement provided
Provide 10 mm diameter bars at 150 mm C/C spacing
Shorter span

Percentage of reinforcement required

Area of reinforcement

Mimimum area of reinforcement

Diameter of reinforcement

Spacing of reinforcement required

Spacing provided

Area of reinforcement provided

Percentage of reinforcement provided
Provide 10 mm diameter bars at 150 mm C/C spacing
Check for one way Shear

Longer span;

Shear force V1

Nominal shear stress

Permissible Shear stress for Pt

Safe in one way Shear

i

348.075 kN/m’

67.43 kNm
67.43 kNm

343.87 kN/m’
74.98 kKNm
74.98 kNm

140.17 mm

139.80 mm

185.17 mm

380.00 mm

380,00 mm

325.00 mm

315.00 mm

0.117 %
491.40 mm’
588.24 mm’

10 mm

172.2 mm

150.0 mm

675.7 mm’

0.161 %

0.125 %
564.85 mm’
656.64 mm”
10 mm
172.2 mm
150.0 mm
754.3 mm’
0.166 %

111362.99 N
0.238 N/mm?
0.297 N/mm®
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DATE | 07.08.2024 I S.ARUN KUMAR, M.E. (Struct)
9,9-1,Lakshmi Garden,
REV - EIVAA HOMES- PROPOSED VILLA METIS i
NO STRUCTUREE C(?irrllbulore—ﬁ-ﬂ 035,
- Mabile : 979 000 6296,
Shorter span:
Shear force V1 = 104297.96 N
Nominal shear stress = 0.257 N/mm*
Permissible Shear stress for Pt 2 0.301 N/mm*
Safe in one way Shear
Check for two way Shear
Distance of section from the face of the column = 162.50 mm
width of punching square shorier direction bl = 55500 mm
Width of punching square longer direction b2 = 705.00 mm
Effective depth of section dlL = 325.00 mm
Shear force at the critical section Vg = 491.38 kN
Nominal shear stress T, = 0.600 N/mm’
Permissible Shear stress ks*t o, = 1.118 Nimm?
Safe in two way shear
Transfer of forces at Column base
Design Bond stress = 1.20 N/fmm?
Required development Length = 453.13 mm
Length available L 385.00 mm
Minimum extension of Column bars inte footing beyond bend = 108.13 mm
uantity report
Volume of footing & 0.7059 m’
Total approximate steel quantity = 16.922 Kg
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DATE | 07.08.2024
REV
NO 00

EIVAA HOMES- PROPOSED VILLA .

METIS

STRUCGTURES
et

S.ARUN KUMAR, M.E.(Struct)
9,9~1,Lakshmi Garden,
Sankara Ceollege Road,
Sorovanarmpatli,
Coimbotare-641 035,

Mobile : 979 000 6296.

8. DESIGN OF PLINTH BEAM

DETAILS OF BEAM SECTION:

Grade of Concrete fex
Grade of Steel (Main bar) fy
Grade of Steel (Stirrups) fys
Young's modulus of steel Es
Modulus of elasticity of concrete E,
Modulus of rupture of concrele £
Shrinkage strain of concrele Eox
Creep coefficient (After 28 days) [i]
Clear Cover d,
End Panel Cover A

SYMBOLS USED:

20.00
500.00

500.00

313
0.0003
1.60
25.00
25.00

M, = Moment from Analysis M, = Equivalent moment at column face = M, -(V,* Nominal Shear Stress (S,) = V,/bd

Where B,-Column dimension
Depth of Balanced N.A - X, ... =0.0035/(0.0055+fy/1.15"E.)d

Moment of Resistance - M, = 0.36 5 b X, ;(d-0.42X ;.0)

For Singly Reinforced Beams (M, > M,)

Area of Tension Steel (A = 0.5 f./f,(1-SQRT(1-4.6.M,.10%/, b.d*)).b.d

Minimum Steel Required

Aqmia=0.850F, *bd

Percentage of Steel (P=A,x100/bd)

§, - Design Shear Stress ,S, y,, - Maximum Shear Stress (Page:73, 1S 456:2000)

Shear Resistance of Beam Section (V)= S..b.d/1000

Spacing of Stimups (S,) = 0.87 1, A AJV,V,)1000 & Max Spacing(S y.) = 0.75d
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DATE

07.08.2024

REV
NO

00

EIVAA HOMES- PROPOSED VILLA

METIS

9,9-1,Lakshmi Garden,
Sankora College Road,
Saravonampatti,

Coimbatore-641 (035,

S.ARUN KUMAR, M.E. (Struct)

STRUCTURES  yobile : 979 000 6296
SECONDARY BEAM DESIGN
MAIN REINFORCEMENT SHEAR REINFO!
Max.BM (M, - Beam Size/Spar| Ast Provided| Bottom Reinforcement Top Reinforcement
B;:'::,: ! Botto "::A Thro# Curtail Thro# Curtail DI‘;:I 8 Swar %
Lowation |m | P[] B | P | A | Ae e iaen | g*Layen | Totst | @ Layen | *Layen | Totl
Layer Layer
kNm | kNm | kN | mm [ mm | mm? [ mm? | No | Dia | No | Dia No | Dia | No | Dia mm mm mm? | mm®
10 | 30 {230 | 300 | 226 [ 226 | 2 | 12 142|112 1 8 29950 |2018] 175
PBI6 | M | 15 230 | 300 | 226 | 226 | 2 | 12 1 2] 1 8 175
s 25 40 230 300 452 226 2 12 1 2 12 2 12 1 a 2069.3 2018 176
8 50 60 230 380 452 226 2 12 : | 2 12 2 12 1 8 7135 2618 200
PB17 M 25 230 380 228 226 Z 12 1 2 12 1 8 200
s 50 | 60 {230 | asp | 452 | 228 | 2 | 12 1 28122 f12]1 8 7735 |2818| 200
s 55 | 60 [ 230 | 380 | 452 | 226 | 2 | 12 1 j2fz]2i2] 8 7735 |2618| 200
P18 | M | 20 230 | 380 | 226 [ 226 | 2| 12 1 ]2 ]2 1 8 200
s 40 | 56 | 230 3m0 | 452 | 226 | 2 | 12 1 f2f12]2 2] 8 10361 |2618| 200
s 10| 30 |20 300 | 226 | 226 | 2 | 12 1 21112 1 8 20850 |2018| 175
PB19 15 230 | 200 | 226 [ 226 | 2 | 12 1 ]2 1 8 175
30 40 230 300 452 226 2 12 1 2 12 2 12 1 a 206893 20148 175
8 45 55 230 380 226 2 12 1 2 12 2 12 1 a 1036.1 2618 200
PB20 | M | 30 20| 380 | 226 [ 226 | 2 | 12 1 |2} 1 8 200
8 55 80 230 380 628 228 2 12 1 2 12 2 16 1 a 1047.5 2803 200
s 60 | 65 [ 230 | 380 | w28 | 226 | 2 | 12 1 {2 f2]ale] 4 8 7787 | 2603| 200
PB21 | M | 30 230 | 380 | 226 | 228 | 2 | 12 1|2z 1 8 200
s 45 | 60 | 230 | 380 | 452 | 228 | 2 | 12 1 | 212|212 1 8 7735 |2618| 200
s 10 25 230 300 226 226 2 12 1 2 12 % a -10870.9 | 2018 175
PB22 M 10 230 300 226 2 12 1 2 12 1 S 176
s 10 | 20 | 230 | a0 226 | 2 | 12 1 |2} 1 8 119373 |2018| 178
s 15 | 35 | 230 | 300 26 | 2 |12 1 f2]12 1 8 13176 | 2018 175
PB23 | M | 15 230 | 300 | 226 | 226 | 2 | 12 1|22 1 8 175
s 15 | a5 | 230 | 300 26| 2|12 1 2]z 1 8 13178 |2018| 175
s 10 | 20 [230| ao0 | 228|228 | 2|42 1 2] 1 [ 19373 |2018| 175
PB24 | M | 10 230 | 300 | 226 | 226 | 2 | 12 1 2|12 1 8 175
5 10 25 230 300 228 228 2 12 1 2 12 1 8 -10970.9 | 2018 176
s 10 20 230 300 226 226 2 12 1 2 12 1 8 -1937.3 2018 175
PE2S | M | 10 230 | 300 | 208 | 208 | 2 | 12 1 |2 ]2 1 8 175
s 10 ] 20 | 230| ao0 | 452 | 226 | 2 |12 1 |2 |12] 2 |12] 4 8 218 |2018] 175
s 35 | 30 [ 230 | 3200 | 452 | 228 | 2 | 12 1 |S2aleqa| el ad 4 3 27261 |2018) 175
PB26 | M | 10 230 | 300 | 226 | 226 | 2| 12 1|22 1 8 175
s 1 15 230 300 228 226 2 12 1 2 12 1 8 -1062.4 2018 175
[ 10 ] 10 |20| 300 | 226|226 | 2|12 1 | 2|12 1 8 7319 |z018) 175
PB2T | M | w0 230 | 300 | 226 | 226 [ 2 | 42 1 ]2 ]2 1 8 175
s 20 20 230 300 452 226 2 12 1 2 12 2 12 1 8 -821.8 2018 175
8 40 55 230 380 452 226 2 12 1 2 12 2 12 1 8 1036 1 2618 200
PB28 | M | 35 230 | 80 | 452 | 226 [ 2} 12] 2 [ 12| 1 |2 |12 1 8 200
s 50 60 230 380 452 226 2 12 1 2 12 2 12 1 8 1735 2618 200
s 30 45 230 300 228 2 12 1 2 12 2 12 1 8 1o 2018 176
PB29 M 10 230 300 226 226 2 12 1 2 12 1 8 175
s 20 | 35 [ 230 | 300 | 226 | 28 | 2 | 12 1 2 | 12 1 8 13178 |2018| 175
10 | 25 | 230 | 300 226 | 2 | 12 1 {212 1 8 | -100700 [2018| 178
PBI0 | M | 10 230 | 300 | 226 [ 228 | 2 | 12 1 |22 1 8 176
s | | 0|2 |20 o00 |20 | 22| 2|02 1 ]2l 1T+ & 19373 | 2018 175
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DATE | 07.08.2024
REV
NO oo

METIS

STRUCTURES
et

EIVAA HOMES- PROPOSED VILLA

S.ARUN KUMAR, M.E. (Struct)
9,9-1,Lakshmi Garden,
Sankara College Road,
Saravanarnpatli,
Coimbatore-641 035,

Mobile : 979 000 6296,

9. DESIGN OF

GROUND FLOOR (TYPICAL) ROOF BEAM

DETAILS OF BEAM SECTION:

Grade of Concrele T 20.00
Grade of Steel (Main bar) f, 500.00
Grade of Steel (Stirmups) T 500.00
Young's modulus of sleel E,  200000.00
Modulus of elaslicity of concrete E. 22360868
Modulus of rupture of concrete | 3.13
Shrinkage strain of concrete Ees 0.0003
Creep coefficient (After 28 days) 0 160
Clear Cover d, 25.00
End Panel Cover des 25.00

SYMBOLS USED:
M, = Moment from Analysis
Where B_-Column dimension

Depth of Balanced N.A - X, rax

Moment of Resistance - M, = 0.36 f, b X, ... (d-0.42X ,...)

For Singly Reinforced Beams ((
Area of Tension Steel (A, = 0.

Minimum Stee! Required

M. = Equivalent moment at column face = M, -(V,*B./3)+ T,{ Nominal Shear Stress (S, = V./bd
Percentage of Steel (P=A,x100/bd)

=0.0035/(0.0055+fy/1 15*E.)}d S, - Design Shear Stress S, y,, - Maximum Shear Stress (Page 73, IS 456:2000)

Shear Resistance of Beam Section (V,,= S..b.d/1000

M, > M) Spacing of Slirups {S,) = 0.87 f, d AV, 1000 & Max Spacing(S u..) = 0.75d

5 fu/1,(1-SQRT(1-4.6.M,.1 A = 0871, Aupl(fu )
Astma=0.851f, *bd
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DATE

07.08.2024

REV
NO

00

EIVAA HOMES- PROPOSED VILLA

METI!

S.ARUN KUMAR, M.E. (Struct)
9,9-1,Lakshmi Garden,
Sankara College Road,
Saravanampotti,
Coimbotore-641 035,

STRUCTURES il : 979 000 6296,
SECONDARY BEAM DESIGN
MAR REINFORGEMENT SHEAR REINF( T
Max.BM (M, Beam Slze/Span | AstProvided|  Bottom Reinforcement Top Relnforcement
m' Botto | :.Z 5 i Moo} B i Theet Curtail ot | cumst | mb:rm 5 Suu | &
Location | (FLayen) | (" Layen) ::: O Layer) | (' Layer) L::

kNm|kNm| kN | mm | mm  jmm] mm® | mm? | No | Dia | No | Dia No | Dia | No | Dia mm mm mm® | mm®

s 55 75 230 380 199 | 628 § 402 | 2 16 3 | 2 16 2 12 1 8 5146 2603 | 200

GFB1 M 56 230 380 189 | 628 | 402 | 2 16 2 12 1 2 16 1 8 200
s 95 | 90 |zs0| 380 |a43| o4 | a0z | 2 |16 1 ]2|%|2)w] 1 8 3717|2603 200

s 105 | 100 | 230 | 4s0 |263| sos | a0z | 2|18 1 [2ps] 218 1 (1 4124 300 | 200

GFB2 | M | 56 230 | 450 |[138] 402 | 402 | 2] 16 1 |2]1s 1 8 200
s 65 | 70 | 230 | aso |1as| 402 | a0z | 2| 16 1 2| 18 1 8 669.2 300 | 200

s 20|55 |20| 330 [120] 226 226 | 2 | 12 1 [Eeiene 1 8 4067 |2018[175

aFBa | M | 20 230 | 300 |120) 226 | 226 | 2 | 12 1 | 2|42 1 8 175
] 15 )50 [230] 300 |oso 226 | 2 [i12 1 |Railiae 1 8 4916|2018 175

s 1 )10 |230] 38 [o004 26| 2 |12 1 [Eei{ste 1 8 7504 | 2618|200

aFBa | M | 10 230 | 380 |036)| 226 | 226 | 2 | 12 1| 2|52 1 8 200
s 65 | 75 |20} 380 |235)| s28 | zz6| 2 |12 1 |Resinzdaas el 1 8 5146 2603|200

s 45 55 230 380 162 | 628 | 226 | 2 12 1 2 12 2 16 1 ] 15995 260 3| 200

GFBS | M | 10 230 ] 380 |096)| 226 | 226 | 2 | 12 1|z |92 1 8 200
5 0| 10|20} 380 [o3s| 228|226 2|12 1 {Egulig 1 8 7504 | 2618|200

] 8 | 106200 380 |269 eo4 |40z | 2 |18 1 2] z2].} 1 8 2150 [ 2603] 200

crag | M | so 230 | 380 [325| eo4 |402f 2| 18| 2 [16] 1 2] 18 1 8 200
5 95 100 | 230 380 341 | B804 | 402 2 16 1 2 16 2 16 1 8 3024 260.3| 200

E 40 30 230 380 144 | BO4 | 402 | 2 16 1 2 6 2 16 1 8 -7685.5 2603 | 200

ora7 | M | 10 2% | 380 |03 402 | 402 2| 16 1 |2} 1 e 200
5 2 45 | 230 380 072 402 | 402 } 2 18 1 2 18 1 ] 22682 2603 | 200

s 15 | 26 | 20] 380 |o0sa| 40z ) a0z} 2|16 1 | 2}1. 1 8 11406 | 260.3| 200

GFB8 M 10 230 380 036 | 402 | 402 | 2 18 1 2 8 1 8 200
s 20| 35 |20 380 |ora| <o2f 402|216 1|26 1 8 45029 | 260.3] 200

s 0 | &5 | 2% 380 108| 402 | 402 | 2 | 18 1 21148 1 B 568.4 2603| 200

GFas | M | 20 230 | 30 fora| 402 | 402|216 1 )2|. 1 8 200
8 10 35 | 2% 380 035 | 402 2 186 1 2 18 1 ] 45929 260.3| 200

8 1 | 105|230 ] 4s0 |ooa| a0z 2|16 1 12| 1 8 2029 300 | 200

GFB10| M 155 230 450 391 1030 402 | 2 16 2 0 1 2 16 1 8 200
£ 1 86 | 230 450 003 | 402 | 402 | 2 16 1 2 16 1 8 349.0 300 | 200

s 40 | 60 [ 230 a3s0 | 144 a02 | 40z | 2 [ 16 1 02]16 1 8 6934 | 260.3( 200

GFBI1| M | 55 230| 380 [199| 628|022 t6) 2| 1z| 1 [2]15 1 8 200
] 60 | o5 | 230 380 |217| 628 | 0z | 2 | 16 1 2] 2]112] 1 [] 781 |260.3f 200

s 3 30 | 230 380 128 628 | 402 | 2 18 1 2 16 2 12 1 a -9782 260.3| 200

GFBiz| M | 20 230| 380 |o72| 402 | 402 | 2| 16 1 |2]1. 4 8 200
s 50 80 | 230 380 181 | 823 | 402 | 2 16 1 2 16 2 12 1 8 4400 260.3| 200

s 75 | 100 | 230 380 271 628 | 402 | 2 | 18 1 2 |16f 2| 12 1 8 2785 260.3| 200

GFBI3| M 55 230 380 199 628 | 402 | 2 16 2 12 1 2 16 1 8 200
5 40 80 | 230 380 144 | a0 02| 2 16 1 2 16 1 8 3639 2603 | 200

s 50 | 90 | 230 380 f1ve| as2| 22| 2|12 1 lz2]2fz2]12] 1 8 3069 |261.8] 200

GFBU| M | 75 20| 30 |27 628|226 202 24| 1t |2]12 1 8 200
] 65 | 95 | 230 | aeo |235| e8| 2z | 2 J 42 1 |z|12{2]1w] 2 [3 066 | 260.3] 200

] 15| 10 |20 380 |os4| 25| 226 | 2 | 12 1 | 2fzfz2]1.] 1 8 4213 | 2603|200

GFBI5| M 10 230 380 036 226 | 226 | 2 12 1 2 12 1 8 200
] 40 | 25 [230] 380 |143] 45 2 | 12 1 [ 2f2] 2] 1 3 5905 | 261.8) 200

s 55 | 50 |230] 30 |[198] as2| 226 | 2 |12 1 Rzl 2] 12} 1 ] 15684 | 2618 200

GFB16 M | 25 230| 280 |ose| 226 | 226 | 212 1 |2 a2 1 8 - 200
s 1] 25 [230] 3e0 |ood| 226 | 226 | 2 |12 1 |Ead|a 1 8 28589 | 2618 200

s 1| 35 [20] 30 Jooa| 26| 2| 2]12 1 |22 1 8 32741 | 261.8| 200

GFBIT| M | 45 20] 380 f1e1]| a2 | 2282 02| 2 )12 1 |2] 1 ] 200
8 1 38 230 380 004 | 226 | 228 2 12 1 2 12 1 B 32740 2618|200
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DATE | 07.08.2024
REV
NO 0o

EIVAA HOMES- PROPOSED VILLA

METIS

STRUCTURES
vty

S.ARUN KUMAR, M.E. {Struct)
9,6-1, Lakshmi Gorden,
Sankara College Read,
Saravanarnpatti,
Coimbatore-641 035,
Mabile : 979 GO0 6296,

10. DESIGN OF GROUND FLOOR (TYPICAL) ROOF SLAB

Data

Grade of concrete

Grade of steel

Density of concrete

Clear cover
Classification of slab
Clear Size of Room/Panel
Longer span

shorter span

Aspect ratio

Slab to be designed as Two way slab
Assumed Span/effective depth ratio
Required effective depth of the slab
Overall depth provided

Effective depth provided

Effective span

Design load

Self weight of the slab

Weight of finishes over slab for water proofing

Other loads

Total dead load

Live load

Total load

Factored load

Calculation of reinforcement required
Type : Two Adjacent Edges Discontinuous

Bending moment Coefficient
Bending moment

Percentage of reinforcement req Pireq
Area of reinforcement required Ay
Minimum area of reinforcement At oin
Area of reinforcement required Ayt req
Diameter of Reinforcement ]
Spacing of Reinforcement required

Spacing of Reinforcement provided

Area of main reinforcement provit Ao
Percentage of reinforcement pro’ Piors
Check for Deflection

Span / effective depth ratio

Service stress in steel

Modification factor

Effective depth required for deflection limit
Effective depth provided

Overall depth provided

Hence the limit state of deflection is satisfied

Check for Shear
Factored Shear force
Nominal shear stress
Percentage of steel
Designed shear stress
Safe in Shear
Check for Crack width
Modular ratio
Modulus of elasticity of steel
Tension steel percentage provided
Meutral axis depth factor
Depth of neutral axis
Area of steel provided
Cracked moment of inertia
Service load moment
Service stress in steel
Strain in concrete at the level considered
Average strain in concrete

5235 m
5235 m
5135 m

TWO WAY SLAB

5135 m
0.000 m
0.000 m
Shorter direction
ax(-ve) ax(+ve)
support mid span
0.0530 0.0400
15.198 11.470
0.238 0177
297.19 220.70
180.00 180.00
29719 220,70
10.00 10.00
250.00 250.00
200.00 200.00
392.86 392.86
0.314 0.314

W,

oo i

1]

n

20,00 N/fmm*
500,00 Nfmm*

25 kNim?®
20.00 mm

5235 m
5135 m
1.019 <2

26.00
151.92 mm
150.00 mm
125.00 mm

5135 m

3.750 kN/m®
1.50 kN/m?
0.00 kN/m*

Longer direction

ay(-ve)
support
0.047
13.477
0.209
261.560
180.00
261.56
10.00
250.00
200.00
302.86

0.314

H

wononon

nowon oH nnn

ay(+ve)

mid span

0.035
10.036 kNm

0.154 %
191.96 mm*
180.00 mm*
191.96 mm*
10.00 mm
250.00 mm
200.00 mm
392.86
0.314 %

26.00

162.92 N/imm*
2.00

98.75 mm
125 mm

150.00 mm

27.92 kN
0.223 Nfmm*
0.314 %
0.396 Nmm*

8.94
200000 N/mm*
0.314 %
0.211
26.332 mm
392.86 mm’
4,03E+07 mm’
7.65 kNm/m
167.48 N/mm*
0.001050
0.000392
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9,9-1,Lakshmi Garden,
Sankara College Road,

DATE | 07.08.2024 H S.ARUN KUMAR, M.E..(Struct)

REV 00 EIVAA HOMES- PROPOSED VILLA METIS  Swownompo
NO Coimbatore-641 035,
STRUCTURES  obile : 979 000 6298,
Distance of point from surface of reinforcing bar £ = 98.078 mm
Crack width W = 0.051 < 0.2 mm

Crack width is within limit, Hence Safe
Check for long term deflection

Short term modulus of elasticity E. = 22361 N/mm®
Flexural strength s = 3.130 NNmm*
Second moment of area of cracked and gross section
Distance of centroid of steel from neutral axis T = 98.67 mm
Second moment of area of cracked section I = 4.029E+07 mm"
Gross second moment of area By = 2 813E+08 mm®
Service load and cracking moment
Moment due to deal load and live load Mo = 7.647 kNm
Distance of extreme fibre in tension from centroidal axes of gross section Yi = 75.00 mm
Cracking moment M, = 1.174E+07 Nmm
0.7'M, = 8.218E+06 Nmm
Lever arm z = 116.223 mm

Effective moment of Inertia lert 9.797E+07 mm®
§<l.q<l;, Hence ok

Maximum short term deflection

8, (perm) = 9.588 mm
a = 6.943 mm
Long term deflection
Deflection due to shrinkag
constant ks = 0.0683
Total shrinkage strain feg = 0.0003
ks = 0.404 <1
Shrinkage curvature Yes = 8.073E-07
Deflection due to shrinkage A = 1.341 mm
Deflection due to creep
Creep deflection due to permanent loads Besiparm) = 8 copparm)Bitperm)
creep coefficient ] = 1.600
Effective modulus of elasticity E. = 8600.261 Nimm*
m = 23.255
X = 39.521 mm
I = 8.733E+07 mm”
Lever arm z = 111.826 mm
Effective moment of Inertia less = 1.810E+08 mm®
Moment due to deal load Mgy = 5.537 kNm
8 cotperm) = 10.987 mm
Beeiperm) = 4.044 mm
Long term deflection ap = 14.973 mm
Maximum permissible long term deflection = 20.540 mm

Safe with regard to limit state of deflection
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DATE | 07.08.2024 . A EU}MAE,GM.(IJE.,(Struct)
L, 9=1,Laksnmi Larden,
REV EIVAA HOMES- PROPOSED VILLA oW Sonkoro College Road,
NO 00 METIS &t ss o
STRUCTURES  obile 1 979 000 6296,
11. CONCLUSION

1. All the Columns are designed using Staad pro and manually checked using Excel sheets.

2. The design of Beams, Slabs and other Structural elements were done using Excel sheets where
the Moments & Shear forces values are taken from Staad pro
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[ DATE [ 06.08.2024
REV
00
NO

EIVAA HOMES- PROPOSED VILLA

METIS

STRUCTURES
Sty ten

S.ARUN KUMAR, M.E. (Struct)
9,9-1,Lakshmi Garden,
Sankara College Road,
Saravanarrpatti,
Coimbatore-641 055.
Mobile : 979 000 6296,

LIST OF TABLES

1. General information about the structure

2. Gravity loads
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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.

Verified ¢ RealEstate”
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