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CASAGRAND PREMIER BUILDER
LIMITED

STRUCTURAL DESIGN BASIS REPORT
Type-01

PROJECTTITLE:

Proposed Construction of Residential Non High-Rise Building Villa No.1 To 116
Consists of Ground Floor + First Floor, Totally 116 D/U.with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2.86/2B2, 86/3A, 86/3C, B6/3E,
87/2A, 87/2C, 103/3A1, 103/3A3,103/3A4.103/3B1, 103/3B3, 103/3B5, 105/1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District.
OSR & Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024
comprised in S.Nos. 86/2A3, 86/2B1, 86/3B, 86/3D, §7/2B, 102/1B1. 102/1B2,
102/1B3,103/3A2, 103/3AS5, 103/3B2, 103/3B4, 105/1B, 105/2D.105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.
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STRUCTURAL DESIGN - STABILITY CERTIFICATE

Proposed Construction of Residential Non High-Rise Building Villa No.1 To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2,86/2B2, 86/3A, 86/3C, 86/3E,
87 /2A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/ 1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District. OSR
& Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024 comprised
in S.Nos. 86/2A3, 86/2B1, 86/3B, 86/3D, 87/2B, 102/1Bl, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.

Belonging to:

CASAGRAND PREMIER BUILDER LIMITED,
NPL DEVI, NO.111, 5STH FLOOR,

LB ROAD, THIRUVANMIYUR,

CHENNAI 600 041.

The structural drawings for the above have been prepared by us on the basis of
Architectural plans & the same comply with the Indian standard. The building has
been designed for Dead loads & Live loads as per relevant 1S, Wind loads as per IS
875 part-3 and earthquake load as per IS 1893-2016.
Represented by their nominee or agents as per the proposed plans made by the
builder is designed by be in accordance with relevant IS Code and is safe, stable and
suitable for habitation only, taking all the relevant environmental factors like soil
pressures etc. into consideration.
This certificate is invalid, if any subsequent modifications are made to the structure in
any manner, Further the certificate is invalid In the case of misrepresentation of datz},
suppression of records or willful modifications to records by the builder or their
ents.
'?lg'u: building will be Structural SAFE AND SOUND when used for the purpose for
which it is designed.

Structural Engineer (A.Manjubashini)

Reg No. CGLDJST/SE/Gryl/2023/ 10/004
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1.0 INTRODUCTION

The basic aim of the structural design is to build a structure, which is safe, fulfilling the
intended purpose during its estimated life span, economical in terms of initial and
maintenance cost, durable and also maintaining & good aesthetic appearance. A building
is considered to be structurally sound, if the individual elements and the building as a
whole satisfy the criteria for strength, stability and serviceability and in seismic areas
additional criteria for ductility and energy absorption capabilities. The overall building
must be strong enough to transfer all loads through the structure to the ground without
collapsing or losing structural integrity by Tupture of the material at the critical sections,
by transformation of the whole or parts into mechanisms or by instability.

The intent of this document is to identify and record all the pertinent input requirements,
analvsis &design criteria for structural design of the Ground+ 1 Upper floor totally 116
Dwelling building. It is aimed at formulating the basis of the structural analysis, design
& detailing work that the Structural Engineer is planning in delivering the structural
scheme of the building. The scheme will becompatible with the architectural theme,
satisty the functional needs, at the same time conforming to the Indian Standards and
other applicable building norms to achieve safe, stable, strong and yet optimally economic
structures.

This report covers the minimum design requirement to establish the unified design basis
that will form the overall design philosophy to be adopted in the structural design of the
proposed building.

2.0 BUILDING DESCRIPTION

Name Of Project : Villa Buildings For M/s Casagrand Premier Builder Limited
Location : Sonallur, Chengalpet

Type of Building : Residential Building(VILLA TYPE)

Building Typology : Reinforced Cement Concrete Framed Building

Plan Shape : Regular Shape

Number of Stories : Ground flpor + 1 upper foor.

Position of the Building  : Free Standing

Tatal Height + 9.30m from plinth level
Inter Storey Height : 3.25/3.20 m.

Max Width Of Beam : 200mm

Wall Thickness : 200/ 100mm

Floor/ Roof structure . 125/ 150 mm floor slab
Location of site : Sgnallur, Chengalpet
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3.0 STRUCTURAL SYSTEM

For the design of R.C.C. elements, the Limit State Method will be used as per IS 456-2000

Material : Reinforced Cement Concrete Frame
Syatem : Special Moment Resisting Frame
Floor System : One Way,/Two way Solid Slab
Foundation System : Isplated Footing

Material Strengths : Member Conecrete Grade

Columns : M25

Beams : M25

Slabs : M25

Foundation : M25

Steel type Grade Thermo mechanically Treated Fe 550
Minimum clear cover is to be provided to main steel

For Footing . Side Cover 50 mm
For Column 40mm
For Beam - 25 mm for side face

- 25 mm for bottom

For Slab : 20 mim O MQL‘/ :
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4.0 LIST OF CODES

» In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred.

15456 - 2000 - Plain and reinforced concrete- code of practice
= [51893 - (Part I) = 2016 Criteria for earthguake resistant design of structures.

= IS5 875 = (Part =I) = 1987 edition 3.1{1997-12) Code of practice for design loads
{other than earthguake) for buildings and structures- Dead loads

» IS5 875 - (Part- II) — 1987 - reaffirmed 1997) Code of practice for design loads(other
than earthquake) for buildings and structures.- Imposed loads

= [5 875 —~ (Part — III) — 2015 - Code of practice for design loads [other than
earthguake) forbuildings and structures. - Wind loads

= IS 875 - (Part — V) -1987- reaffirmed 1997) Code of practice for design loads
{other thanearthquake) for buildings and structures- special loads and load
combinations,

= [5 13920 - 2016 - Ductile detailing of reinforced conerete structures subjected to
seismic forces- codeof practice.

5.0 MATERIAL OF CONSTRUCTIONS

The building is RCC frame structure with Iselated Footing Foundation, columns, beams
and floor slabs beingused as diaphragms in redistribution of lateral forces,

CONCRETE
« The minimum Grade of Concrete in all RCC structural members shall be M25.

e« Concrete of Grade M10 shall be used in filling, plum concrete, leveling courses and
other non-structural items.

« Density of reinforced concrete is assumed as 25 kN/cum.

« Minimum cement content, water cement ratio etc. shall conform to IS 456:2000
provisions fordurability and strength criteria.

CEMENT

Ordinary Portland Cement of grade 43, grade 53 or higher confirming to IS 8112 and IS
12269 isspecified for concrete grades ranging from M25 to M30.

MASONRY

« Masonry works shall be made done with Solid Blocks.

AGGREGATES

onform to 15 383 Nominal maximum size of coarse

Tlig aizce:of comrec AEEINCER <2 © he requirement of mix design.

aggregate shall be20 mm, suitably graded as pert

The fine aggregates conform to the specifications of IS 515.

WATER N
m te Esfi .
to 1S 456; 2000, SP-23 Handbook for E;.\ncre 13;1 .

Mixing Water shall confirm \ j)
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REINFORCEMENT

High yield strength deformed bars conforming to 1S 1786 with fy = 550 N/ sqg.mm
shall be used.

6.0 LOADING PARAMETERS

Self-Weights

Self-weight of the structural members will be considered on the basis of the following
properties.

# Density of reinforced concrete : 250 kN/ecu.m
= Density of plain concrete 240 kN/eum
JPlumconcrete
»  Density of steel i 78.5 kN/cu.m
» Density of floor finishes / plasters : 204 kN/ocum
» Density of soil : 18.0 kN/eum
* Density of Brick Wall ¢ 2000 kNj/cu.m
= Density of AAC Block i 9.0 kN/ocum
» Density of Solid Block Wall ;180 kN/cum
= Screcds ;180 kN/cu.m
» Cementations water proofing i 2.5 kN(sg.m
= Lift Machine Room load ;0 15.0 kN /fsg.m
= False ceiling ] 0.5 kN/sg.m

Dead load (DL):

[}es;d load including self-weight of various materials & finished items relevant to the
design work and shall be considered as per 1S: 875 (Part [)-1987. Suspended loads if any
such as eable tray, piping & lightening fixtures shall also be considered as dead loads.

Floor Loads UDL
[(kN/sgqm|

125mm THICK Slab 0.125X1X25 3.125
150mm THICK Slab 0. 150X 1X25 3.75
Wall Loads i ) UDL (kN/m]
200mm THICK 0.20X(3.20-0.40)X 18 10.08
WALL(including Plastering) 0.045X(3.20-0.40)X20.4 [2.57
200mm THICK 0.20X(3.25-0.40)X18 10.26
WALL(including Plastering) 0.045X(3.25-0,40)X20.4 2.88

4 5.13
100mm THICK WALL 0.10X(3.25-0.40)X18
{including Plastering) 0.045X(3.25-0.45)X20.4 [2.57
10 -0.40)X 18 5.04
100mm THICK WALL 0.10X(3.20-0.40)
(including Plastering) 0.045X%(3.20-0.45)X20.4 [2.52

A MANJUBASHINLME.
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s  Floor Finish t1.5 KNfsq.m

+  Water Proofing/Terrace 3.0 KN/sg.m

*  Tuoilet Filling ;4.0 KN/sgq.m

»  Staircase Waist Slab : 6.0 KN/sgq.m

* Dead load of waist slab = [0.18X1X25 = 3.75

*  Dead load of concrete steps . = DOT5X1X25 = 1.875 say 6KN/Sgm
+ Dead Load of Beam = 1.2X0.40X25 = 2.0KN/m

Live Loads on floors

Live Load shall be Considered as per [5-875 (part -2]-1987.

Residential Building
= All Rooms and Kitchen 2.0 KN/Bgm
» Toilet and Bath Rooms 2.0KN/Sgm

= Corridors, passages, staircases
including tire escapes,balcony 3.0KN/Sqm
and stores

» Terrace 1.5 KN/Sqm

Wind Load

Wind Load Shall be considered as per [S-875 [part-3)-2015Basic Wind Speed Shall be
Obtained from IS 875 =V,

Design wind speed at the Height of
Vz = VixK 1 xK2xK3xK4

K1 - Probablity Factor

K2 - Terraine Roughness and height Factor
K3 - Tophography factor

K4 - Impartance factor

i = || ]
e
oDoo

(S

Ve = 50X1.0x1.01x1.0x1.0 e M/s
Design Wind pressure

Pz = 0.6Vz"2

Pz = 0.6*50.5"2

Pz = 1530.15 N/sqgm =1.53KN/sqm

Seismic Loads

The seiemic load caleulations will

becarried out in accordance with 11

IS 1893(Part 1): 2016.8eismic Zone 5

Importance Factor
Seismic Zone Factor {;‘112

Response reduction Factor : =
 Fundamental natural period — approx. 0177
[
™, W&\P—‘-, L1
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Since the structure is. 8 R.C.C. structure an approximate damping value of 5% will be
considered. Space frame analysis of the structure will be carried out using response
spectrum method all our detailing practicesand provisions are and will be governed by
I15: 1893 and I8: 456

Deflection Limit
Deflection limit shall be considered accordance with [15; 456-2000

Control of Deflections
The deflection shall generally be limited to the following

* The final deflection due to all loads including the effects of temperature, creep
and shrinkage andmeasured from the as-cast level of the supports of floors,
roofs, and all other horizontal members, should not normally exceed span/250.

=  The deflection including the effects of temperature, creep and shrinkage
occurring after the erection ofpartitions and the application of finishes should
not normally exceed span/350 or 20 mm whichever is less

Basic values of Span to Effective Depth ratios

The vertical deflection limit may generally be assumed 10 be satisfied provided that the
span depth ratioc ornot greater than the value obtained as below

Basic value of span to effective depth ratio for spans up to 10m:

« Cantilever 7T
= Simply supported 20
+ Continuous 26

For span above 10m

The above value multiply 10/spam in meter
Ks =10/span in meter

Limit on Crack width

Limit on crack with shall be consider as per 18 :456-2000 the width of crack o a
maximum limit of 0.3mm formild exposure conditions. 0.2mm is prescribed for
structure exposed to continues moisture conditions And 0.1mm for the structure
sever, very sever and extreme exposure conditions

7.0 ANALYSIS OF FRAME

A Non-multi- storied frame consists of beams and columns whose degree of
indeterminacy is very high. The Frame analysis of various men:lbcra such as
beams, columns Using STAAD PRO SUFTWARE requires bending moment,

ree and direct thrust at all sections.
#iﬂzurx?ﬁputcr analysis will evaluate indi:n'dua.l internal m:mh:cr furr:us;. "
reactions at foundation level and deflection pattern of the entire struc _un: o
in the individual members. This data will then be used to verify adequacy o
member sizes adopted and after further iterations arrive at the most _—
appropriate design of the structural members, Some re-runs of l.l-lie ﬂn&'}lrfra[n:i'
program might be required for arriving at the optimum _s-tn_ut_u::ﬂ sr[éi.mé o
characteristics that satisfy the strength and stability criteria in p A/p\

Q. 3
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8.0 LOAD COMBINATIONS

The results obtained from the computer analysis in the form of member forces
and reactions will be used for design the structural members. Following load

combinations of the member forces will be considered for-arriving at the design
forces.

FOR MEMEBEER DESIGHN

GC-01 = 1.0x DEAD + 1.0 x LIVE

GC-02 = 1.5 DEAD+ 1.5%x LIVE

WXI1-01 = 1.2 x DEAD + 1.2 x LIVE + 1.2 WX
Wx1-02 = 1.2 x DEAD + 1.2 x LIVE - 1.2 WX
WXI-03 = 1.5 x DEAD + 1.5 WX

WxX1-04 = 1.5 x DEAD - 1.5 WX

WX1-05 = 0.9 x DEAD + 1.5 WX

WX1-06 = 0.9x DEAD - 1.5 WX

WX2-07 =~ L2 xDEAD + 1.2XLIVE + 1.2 WY
WX2-08 = 1.2 x DEAD + 1.2 x LIVE - 1.2 WY
WX2-09 = 1 5x DEAD + 1.5 WY

WX2-10 = 1.5 x DEAD - 1.5 WY

WX2-11 =0.9 x DEAD + 1.5 WY

WX2-12 =0.9 x DEAD - 1.5WY
EX1-01=1.2xDEAD + 1.2 x LIVE + 1.2 EQX
EX102= 1.2 x DEAD + 1.2 x LIVE - 1.2 EQX
EX1-03 = 1.5 x DEAD + 1.5 EQX

EX1-04 = 1.5 x DEAD - 1.5 EQX

EX1-05 = 0.9 x DEAD + 1.5 EQX

EX1-06 = 0.9 x DEAD - 1.5 EQX

EX2-07 = 1.2 x DEAD + 1.2 x LIVE + 1.2 EQY
EXZ2-08=1.2xDEAD+ | 2 xLIVE - 1.2 EQY
EX2-00 = 1.5 x DEAD + 1.5 EQY

EX2-10 = 1.5 x DEAD - 1.5 EQY

EX2-11 = 0.9 x DEAD + 1.5 EQY

EX2-12 =09 x DEAD - 1.5 EQY

9.0 STABILITY OF STRUCTURE

For the purpose of stability of the structure as a whole against
pverturning,w, 1

The restoring moment shall not be less than 1.2 times the maximum
over turning moments dueto dead load plus 1.4 times the maximum
overturning moments due to imposed loads. In case where dead load
provides the restoring moments only 0.9 times in dead load shall be
considered, The restoring moments due to imposed loads shall be ignored.

The factor of safety against sliding shall not be less than 1.40. )

Factor of safety against buoyancy shall not be less than 1.20 ignoring
the superimposed loading,.

10.0 GEOTECHNICAL DATA & SOIL PARAMETERS

As per the Geotechnical data, the recommended type of foundation is
Isolated Footing

Depth of the Foundation = 1 .50M Depth
11.0 FOUNDATION RECOMMENDATIONS & FOUNDATION SYSTEM

Foundation Type : Isolated Fooling

= Ny
Depth of Foundation : 1.50M From NGL and SBC=200KN/m 2




CASAGRAND PREMIER BUILDER
LIMITED

STRUCTURAL DESIGN BASIS REPORT
Type-02

PROJECTTITLE:

Proposed Construction of Residential Non High-Rise Building Villa No.1 To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2,86/2B2, 86/3A, 86/3C, 86/3E,
R7/2A, 87/2C, 103/3A1, 103/3A3,103/3A4.103/3B1, 103/3B3, 103/3B5, 105/1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C. 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk. Chengalpet District.
OSR & Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024
comprised in S.Nos. 86/2A3, 86/2B1, 86/3B, 86/3D, 87/2B, 102/1B1, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District,
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STRUCTURAL DESIGN - STABILITY CERTIFICATE

Proposed Construction of Residential Non High-Rise Building Villa No.1 To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2,86/2B2, 86/3A, 86/3C, 86/3E,
87/2A, B7/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/1A4,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District. OSR
& Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024 comprised
in S.Nos. 86/2A3, 86/2Bl, 86/3B, 86/3D, 87/2B, 102/1Bl, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.

Belonging to:

CASAGRAND PREMIER BUILDER LIMITED,
NPL DEVI, NO.111, 5TH FLOOR,

LB ROAD, THIRUVANMIYUR,

CHENNAI 600 041.

The structural drawings for the above have been prepared by us on the basis of
Architectural plans & the same comply with the Indian standard. The building has
been designed for Dead loads & Live loads as per relevant IS, Wind loads as per 15
875 part-3 and earthquake load as per IS 1893-2016.

Represented by their nominee or agents as per the proposed plans made by the
builder is designed by be in accordance with relevant IS Code and is safe, stable and
suitable for habitation only, taking all the relevant environmental factors like soil
pressures etc, into consideration.

This certificate is invalid, if any subsequent modifications are made to the structure in
any manner. Further the certificate is invalid In the case of misrepresentation of data,
suppression of records or willful modifications to records by the builder or their

agents.
The building will be Structural SAFE AND SOUND when used for the purpose for

which it is designed.

Structural Engineer (A.Manjubashini)
Reg No. CGLRIST/SE GT 2023/10/004
e af
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Structural Englneer Grade - | (SE)
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1.0 INTRODUCTION

The basic aim of the structural design is to build a structure, which is safe, [ulfilling the
intended purpose during its estimated life span, economical in terms of initial and
maintenance cost, durable and also maintaining a good aesthetic appearanee. A building
is considered to be structurally sound, if the individual elements and the building as a
whole satisfy the criteria for strength, stability and serviceability and in seismic areas
additional criteria for ductility and energy absorption capabilities. The overall building
must be strong enough to transfer all loads through the structure to the ground without
collapsing or losing structural integrity by rupture of the material at the critical sections,
by transformation of the whole or parts into mechanisms or by instability.

The intent of this document 15 to identify and record all the pertinent input requirements,
analysis &&design criteria for structural design of the Ground+1 Upper floor totally 116
Dwelling building. It is aimed at formulating the basis of the structural analysis, design
& detailing work that the Structural Engineer is planning in delivering the structural
scheme of the building. The scheme will becompatible with the architectural theme,
gsatisfy the functional needs, at the same time conforming to the Indian Standards and
other applicable building norms to achieve safe, stable, strong and yet optimally economic
structures.

This report covers the minimum design requirement to establish the unified design basis
that will form the overall design philosophy to be adopted in the structural design of the
proposed building,

2.0 BUILDING DESCRIPTION

MName Of Project : Villa Buildings For M/s Casagrand Premier Builder Limited

Location

Type of Building
Building Typology
Plan Shape

Number of Stories
Position of the Building
Total Height

Inter Storey Height
Max Width Of Beam
Wall Thickness
Floor/Roof structure

Location of site

: Sonallur, Chengalpet

: Residential Building{VILLA TYPE]

: Reinforced Cement Concrete Framed Building

: Regular Shape
: Ground floor + 1 upper floor,
: Free Standing

: 8.90m from plinth level

: 3.05/3.00 m.

: 200mm

+ 200/ 100mm

: 125/150 mm floor slab

; Sonallur, Chengalll]m_f
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3.0 STRUCTURAL SYSTEM

For the design of R.C.C. elements, the Limit State Method will be used as per IS 456-2000

Material : Reinforced Cement Concrete Frame
System : Epecial Moment Resisting Frame
Floor System : One Way/Two way Solid Slab
Foundation System . Isolated Footing

Material Strengths : Member Concrete Grade

Colummns : M25

Beams : M25

Slabs : M25

Foundation : M25

Steel type Grade Thermo mechanically Treated Fe 550
Minimum clear cover is to be provided to main steel

For Footing : Side Cover 50 mm
For Column : 40mm A n
For Beam : 25 mm for side face k( ) ' _____"

B N ME
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4.0 LIST OF CODES
* In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred,
« [5456 - 2000 - Plain and reinforced concrete- code of practice
= IS 1893 - (Part 1) - 2016 Criteria for earthgualke resistant design of structures.

« IS5 B75 - (Part <I) = 1987 edition 3.1(1997-12) Code of practice for design loads
{other than earthcualke) for buildings and structures- Dead loads

» [5 875 — (Part- II) — 1987 - reaffirmed 1997) Code of practice for design loads|other
than earthquake) for buildings and structures.- Imposed loads

« IS 875 - (Part - Ill) = 2015 - Code of practice for design loads (other than
earthquake) forbuildings and structures.- Wind loads

« [S 875 - (Part — V) -1987- reaffirned 1997) Code of practice for design loads
{other thanearthquake) for buildings and structures- special loads and load
combinations.

 [5 13920 - 2016 - Ductile detailing of reinforced concrete structures subjected to
seismic forces- codeof practice,

5.0 MATERIAL OF CONSTRUCTIONS

The building is RCC frame structure with Isolated Footing Foundation, celumns, beams
and floor slabs beingused as diaphragms in redistribution of lateral forces.

CONCRETE
e  The minimum Grade of Concrete in all RCC structural members shall be M25,

« Concrete of Grade M10 shall be used in filling, plum concrete, leveling courses and
other non-structural items.

s Density of reinforced concrete is assumed as 25 kN/cum,

+« Minimum cement content, water cement ratio ete. shall conform to IS 456:2000
provisions fordurability and strength criteria.

CEMENT

Ordinary Portland Cement of grade 43, grade 53 or higher confirming to IS 8112 and IS
12269 isspecified for concrete grades ranging from M25 to M30

MASONRY

« Masonry works shall be made done with Solid Blocks.

AGGREGATES

The sizes of coarse aggregates conform to IS 383.Nominal maximum size gf l;:;:-arsc
aggregate shall be20 mm, suitably graded as per the requirement of mix design.

The fine aggregates conform to the specifications of IS 515.

WATER

" ‘Design”.
Il confirm to IS 456: 2000, SP-23 l—lanc?.b_ ¢ e’te:_D_ I
A MANJUBASHINI mE,
* uctural Engineer Grade - | {SE)
| 7 Rog.No: CGLOIST /SE/GR-1/2023/10/004
Ambrosia - Nirooga, Balaji Nagar, Madambakkam,
Chennal - 600 126, Mob : 9962737539

Mixing Water sha



REINFORCEMENT

High vield strength deformed bars conforming to IS 17806 with fy = 550 N/ sg.mm

shall be used.

6.0 LOADING PARAMETERS

Self-Weights

Self-weight of the structural members will be considered on the basis of the following

properties.
» Density of reinforced concrete 25.0 kN/cu.m
» Density of plain concrete 24.0 kNfcu.m

/Plumconcrete

»  Density of steel 78.5 kN/cu.m
»  Density of floor finishes [/ plasters 20.4 kNfcu.m
s  Density of soil 18.0 kN/cu.m
» Density of Brick Wall 20.0 kN/cu,m
« Density of AAC Block 9.0 kN/cu.m
# Density of Solid Block Wall 18.0 kN/cu.m
s Screcds 18.0 kN/cu.m
» Cementationswater proofing 2.5 kN/sgq.m
» Lift Machine Room load 15.0 kN/sq.m
*» False ceiling 0.5 kN/sg.m

Dead load (DL):

Dead load including self-weight of various materials & finished items relevant to the
design work and shall be considered as per IS: 875 (Part [)-1987. Suspended loads if any
such as cable tray, piping & lightening fixtures shall also be considered as dead loads.

Floor Loads UDL
(kN/sgm)
'125mm THICK Slab 0.125X1X25 - BB.2s
I a—
150mm THICK Slab 0.150X1X25 3.75
Wall Loads UDL (kN/m)
200mm THICK 0.20X(3.00-0.40)X 18 9.36
WALL(including Plastering) 0.045X(3.00-0.40)X20.4 2.38
“0.40)X18 5.54
200mm THICK 0.20X(3.05-0.40)
WALL({including Plastering) 0.045X(3.05-0.40)X20.4 2,43
| .05-0.40)X18 a4 77
100mm THICK WALL 0.10X(3
(including Plastering) 0.045X(3.05-0.45)X20.4 [2.38
11X(3.00-0.40)X18 5.14
100mm THICK WALL 0.11
(including Plastering) 0.045X(3.00-0.45)X20.4 2.34
L_ T F - -
Ir-:l o J K/._IR: R
A} ASHINE M-
3 apraet Gﬂde'1 o] .14
St CcuoiT /SIS ayaar
g nonia HEROPR Y aea 37539
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# Floor Finish : 1.5 KN /sq.m

=  Water Proofing/ Terrace 3.0 KN/fsg.m

*  Tuoilet Filling 4.0 KN/sq.m

* Staircase Waist Slab 16.0 KN/sq.m

*« Dead load of waist slab = 0.15X1X25 =3.75

# Dead of load of concrete steps = 0.075X1X25 = 1.875 say 6KN/Sgm
» Dead Load of Beam = 0.2X0.40X25 = 2.0KN/m

Live Loads on floors

Live Load shall be Considered as per 15-875 (part -2)-1987.

Residontial Building
* All Rooms and Kitchen 2.0 KN/Sgm
¢  Toilet and Bath Rooms 2.0KN/S5gm

s Corridors, passages, staircases
including tire escapes, balcony 3.0KN/Sqm
and stores

* Terrace 1.5 KN/Sqm
Wind Load
Wind Load Shall be considered as per |S-B75 (part-3]-2015Basic Wind Speed Shall be
Obtained from IS 875 = Vy,
Dresign wind speed at the Height of
Vz = VixK1xK2xK3xK4
K! - Probablity Factor
K2 - Terraine Roughness and height Factor

K3 - Tophography factor
K4 - Impartance factor

oDoco
ot

oo
= e

Ve =50X1.0%1.01x1.0x1.0 S50.5 M/s
Design Wind pressure
Pz = D.6Vz"2

Pz = 0.6*50.512
Pz = 1530.15 N/eqgm =1.53KN/sqm

Beismic Loads

The zeismic load calculations will
becarried out in accordance with
IS 1893(Part 1): 2016, Seismic Zone

Importance Factor

Seiamic Zone Factor 0. B
Response reduction Factor
Fundamental natural period - approx.

L
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Since the structure1s a R.C.C. structure an approximate damping value of 5% will be
considered. Space frame analysis of the structure will be carried out using response

gpectrum method all our detailing practicesand provigions are and will be governed by
1S; 1893 and IS: 456

Deflection Limit

Deflection limit shall be considered accordance with [S: 456-2000

Control of Deflections
The deflection shall generally be limited to the following

* The final deflection due to all loads including the effects of temperature, créep
and shrinkage andmeasured from the as-cast level of the supports of lloars,
roofs, and all other horizontal members,should not normally exceed span/250.

* The deflection including the effects of temperature, creep and shrinkage
pccurring after the erection ofpartitions and the application of finishes should
not normally exceed span /350 or 20 mm whichever is less

Basic values of Span to Effective Depth ratios

The vertical deflection limit may generally be assumed to be satisfied provided that the
span depth ratio ornot greater than the value obtained as below

Basic value of span to effective depth ratio for spans up to 10m:

» Cantilever T
« Simply supported 20
« Continuous 26

For span above 10m

The above value multiply 10/spam in meter
Ks =10/span in meter

Limit on Crack width

Limit on crack with shall be consider as per IS :456-2000 the width of crack to a
maximum limit of 0.3mm formild exposure conditions. 0.2mm is prescribed for
structure expased to continues moisture conditions And 0.1mm for the structure
sever, very sever and extreme exposure conditions

7.0 ANALYSIS OF FRAME

A Non-multi- storied frame consists of beams and columns whose degree of
indeterminacy is very high. The Frame analysis of various m::n}bera guch as
beams, columns Using STAAD PRO SOFTWARE requires bending moment,

shear force and direct thrust at all sections.

The computer analysis will evaluate individual internal member forces, o
reactions at foundation level and deflection pattern of the ent}n: glructure :;;-. :
in the individual members. This data will then be used to verify adequacy of the
member sizes adopted and after further iterations arrive at the most el
appropriate design of the structural members. Sqme re-runs of T:l'l.l: ana yﬁrn .
program might be required for arriving at the optimum structural space

i ' and stability ¢riteria i | cespects.
characteristics that satisfy the strength ?: Tioal Tc
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8.0 LOAD COMEBINATIONS

The results obtained from the computer analyvsis in the form of member forces
and reactions will be used for desipgn the structural members. Following load
combinations of the member forcez will be considered for arriving at the design
forces.

FOR MEMBER DESIGN

GC-01 = 1.0x DEAD + 1.0x LIVE

GC-02 = 1.5xDEAD+ 1.5 x LIVE

WX1-01 = 1.2xDEAD + 1.2 x LIVE « 1.2 WX
WX1-02 = 1.2 x DEAD + 1.2 x LIVE - 1.2 WX
Wx1-03 - 1.5xDEAD « 1.5 WX

WX1-04 = 1.5 x DEAD - 1.5 WX

WX1-05 = 0.9 x DEAD + 1.5 WX

WX1-06 =0.9x DEAD - 1.5 WX

WX2-07 = L2 xDEAD + 1.2 x LIVE + 1.2 WY
Wx2-08 = 1.2 xDEAD + 1.2 xLIVE - 1.2 WY
WX2-09 = 1.5 x DEAD + 1.5 WY

WX2-10 = L.5 x DEAD - 1.5 WY

WX2-11 = 0.9 x DEAD + 1.5 WY
WX2-12=09x DEAD - 1.5 WY
EX1-01=12xDEAD+ 1.2 xLIVE+ L. 2 EQX
EX1-02 = 1.2 x DEAD + 1.2 x LIVE - 1.2 EQX
EX1-03 - 1.5x DEAD + 1.5 EQX

EX1-04 = 1.5 x DEAD - 1.5 EQX
EX1-05=0.9 x DEADO 4 1.5 EQX

EX1-06 = 0.9 x DEAD - 1.5 EQX

EX2:07 = 1.2 xDEAD + 1.2 x LIVE + 1.2 EQY
EX2-08 = 1.2 x DEAD + 1.2 x LIVE - 1.2 EQY
EX2-09 = 1.5 x DEAD + 1.5 EQY

EX2-10 = 1,5 x DEAD - 1.5 EQY

EX2-11 =09 x DEAD + 1.5 EQY

EX2:12 =09 x DEAD - 1.5 EQY

9.0 STABILITY OF BTRUCTURE

For the purpose of stability of the structure as a whole against
overturning, w. .

The restoring moment shall not be less than 1.2 times the maximurm
gver turning moments dueto dead load plus 1.4 times the moxamum
overturning moments due to imposed loads. In case where dead load
provides the restoring moments only 0.9 times in dead load shall be
considered, The restoring moments due to imposed loads shall be iprniored.

The factor of safety against sliding shall not be less than 1:40: ‘

Factor of safety against buoyancy shall not be less than 1.20 ignoring

the superimposed loading,
10.0 GEOTECHNICAL DATA & SOIL PARAMETERS

As per the Geotechnieal data, the recommended Lype of foundation is
Isolated Foundation.

Depth of the Foundation = 1.50M Depth
11.0 FOUNDATION RECOMMENDATIONS & FOUNDATION SYSTEM

Foundation Type . lszolated Footing.

Depth of Foundation = 1.50M From NGL and SBC=T |

KN/m"3 |
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CASAGRAND PREMIER BUILDER
LIMITED

STRUCTURAL DESIGN BASIS REPORT
Type-03

PROJECTTITLE:
Proposed Construction of Residential Non High-Rise Building Villa No.l To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2.86/2B2, 86/3A, 86/3C, 86/3E,
87/12A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B. 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District,
OSR & Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024
comprised in S.Nos. 86/2A3, 86/2B1, 86/3B, 86/3D, 87/2B, 102/1B1, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.
W
LAl ,L»lff.

— NI ME.
rjl: MANJU B}::EI 1156}

Saructurd) ENESET COICL o 11207310/008

1 6L 8 aedere
i “E;.M:i':runpa. paizyl MHT::??
iy 126, Mob LT RE RS
‘ tu:ahﬁl@gmu'l.mm

Channa -

STRUCTURAL CONSULTANT ‘[-:,-.'.l. - msstruc

! Y ' CONSULTING ENGINEERS

No.2, 51 Flat, 1% Street, Kandhan Nagar, Ponniamman Medu, Chennai-6001 10,
Mobile:9677016079/9600109450, E:Genesys3112022(@gmail com

N



i

GENESYS

STUL OF COMETREWETYIODM

STRUCTURAL DESIGN - STABILITY CERTIFICATE

Proposed Construction of Residential Non High-Rise Building Villa No.1 To 116
Consists of Ground Floor + First Floor, Totally 116 D/U with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2,86/2B2, 86/3A, 86/3C, 86/3E,
87/2A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/ 1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Senallur Village, Vandalur Taluk, Chengalpet District. OSR
& Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024 comprised
in S.Nos. 86/2A3, 86/2B1, 86/3B, 86/3D, &87/2B, 102/1B1, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.

Belonging to:

CASAGRAND PREMIER BUILDER LIMITED,
NPL DEVI, NO.111, STH FLOOR,

LB ROAD, THIRUVANMIYUR,

CHENNAI 600 041.

The structural drawings for the above have been prepared by us on the basis of
Architectural plans & the same comply with the Indian standard. The building has
been designed for Dead loads & Live loads as per relevant IS, Wind loads as per IS
875 part-3 and earthquake load as per IS 1893-2016.

Represented by their nominee or agents as per the proposed plans made by the
builder is designed by be in accordance with relevant IS Code and is safe, stable and
suitable for habitation only, taking all the relevant environmental factors like soil
pressures etc. into consideration.

This certificate is invalid, if any subsequent modifications are made to the structure in
any manner. Further the certificate is invalid In the case of misrepresentation of data,
suppression of records or willful modifications to records by the builder or their
agents.

Tie building will be Structural SAFE AND SOUND when used for the purpose for

which it is designed.

Structural Engineer (A.Manjubashini)

Reg No. CGJLEISTJSE;{}F”QQR; 10/004
JL I:I — Q{rlb“—'-i—-
| A, MANJUBASHINI ME.,
. 5t4’"|.i+:.‘luliq Enginedr Gradi - | {SE) "
DTCR RegMo CELOIST [5E JGR-1/2023/ lﬂf':'-'“l
ambrosia - Niroopa, Balaji Nagar, Madambakkam,
Chennal - 600 126, Mob : 9962737539
Email : msstructuralg3@gmall.com
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1.0 INTRODUCTION

The basic aim of the structural design is to build a structure, which is safe, fulfilling the
intended purpose during its estimated life span, economical in terms of initial and
maintenance cost, durable and also maintaining a good acsthetic appearance, A building
is considered to be structurally sound, if the individual elements and the building as a
whole satisfy the criteria for strength, stability and serviceability and in seismic areas
additional criteria for ductility and energy absorption capabilities. The overall building
must be strong enough to transfer all loads through the structure to the ground without
collapsing or losing structural integrity by rupture of the material at the critical sections,
by transformation of the whole or parts into mechanisms or by instability,

The intent of this document is to identify and record all the pertinent input requirements,
analysis &design critera for structural design of the Ground+1 Upper floor totally 116
Dwelling building. It is aimed at formulating the basis of the structural analyais, design
& detailing work that the Structural Engineer is planning in delivering the structural
scheme of the building, The scheme will becompatible with the architectural theme,
satisfy the functional needs, at the same time conforming to the Indian Standards and
other applicable building norms to achieve safe, stable, strong and yet optimally economic
siructures.

This report covers the minimum design requirement to establish the unified design basis
that will form the overall design philosophy to be adopted in the structural design of the
proposed building,

2.0 BUILDING DESCRIPTION

MName Of Project : Villa Buildings For M/s Casagrand Premier Builder Limited
Location : Sonallur, Chengalpet
Type of Building : Residential Building{VILLA TYFE)
Building Typology . Reinforced Cement Concrete Framed Building
Plan Shape : Regular Shape
Number of Stories : Ground floor + 1 upper floor.
Position of the Building  : Free Standing
Total Height : 9.30m from plinth level
Inter Storey Height ! 3.25/3.20 m.
Max Width Of Beam : 200mm
Wall Thickness : 200/ 100mm
Floor/Roof structure : 125/150 mm floor slab
Location of site tSgnallur, Chenga.lpet._.. :
o 3=
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SITE CUM FLOOR PLAN
3.0 STRUCTURAL SYSTEM

For the design of R.C.C. elements, the Limit State Method will be used as per IS 456-2000

Material : Reinforced Cement Concrete Frame
System : Special Moment Resisting Frame
Floor System : One Way,/Two way Solid Slab
Foundation System : Isolated Footing

Material Strengths 1 Member Concrete Grade

Columns 1 M25

Beams : M25

Slabs M25

Foundation : M25

Steel type Grade Thermo mechanically Treated Fe 550
Minimum clear cover is to be provided to main steel

For Footing : Side Cover 50 mm
For Column :40mm
For Beam : 25 mm for side face

: 25 mm for bottom

" |
For Slab : 20 mm "l’ =
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4.0 LIST OF CODES
+  In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred.
= IS5 456 - 2000 - Plain and reinforced concrete- code of practice

= [5 1893 — (Part I) - 2016 Criteria for earthquake resistant design of structures.

« IS BYS — (Part -I) — 1987 edition 3.1(1997-12) Code of practice for design loads
[other than earthgquake) for buildings and structures- Dead loads

« IS 875 - (Part- II) — 1987 - reaffirmed 1997) Code of practice for design loads{other
than earthquale) for buildings and structures.- Imposed loads

e IS 875 - (Part - IlI) = 2015 - Code of practice for design loads (other than
earthguake) forbuildings and structures.- Wind loads

s [5 B75 = (Part = V) -1987- reaffirmed 1997) Code of practice for design loads

{other thanearthquake) for buildings and structures- special loads and load
combinations,

+« 15 13920 - 2016 - Ductile detailing of reinforced concrete structures subjected to
seismic forces- codeof practice.
5.0 MATERIAL OF CONSTRUCTIONS

The building is RCC frame structure with Isclated Footing Foundation, columns, beams
and floor slabs beingused as diaphragms in redistribution of lateral forces.

CONCRETE
+ The minimum Grade of Concrete in all RCC structural members shall be M25.

» Concrete of Grade M10 shall be used in filling, plum concrete, leveling courses and
other non-structural items.

s Density of reinforced concrete is assumed as 25 kN/cum.

» Minimum cement content, water cement ratio ete. shall conform to IS 456:2000
provisions fordurability and strength criteria.

CEMENT

Ordinary Portland Cement of grade 43, grade 53 or higher confirming to IS 8112 and IS
12269 isspecified for concrete grades ranging from M25 to M30

MASﬁHR?
= Masonry works shall be made done with Solid Blocks.
AGGREGATES

The sizes of coarse aggregates conform to IS 383 Nominal maximum s'u;t: of coarse
aggregate shall be20 mm, suitably graded as per the requirement of mix design.

The fine aggregates conform to the specifications of IS 515.

WATER

— o afl=——=

| A. MANJUBASHINI M,
Structural Engineer Grdde - 1 (SE)
DTCP Reg.No: COLDIST /SE/GR-1/2023/10/004
Ambrosia - Niroope, Balajl Nagar, Madambaklkam,
Chennal - 600 126, Mob - 9962717539

| Email : mustructuralb3@gmail com
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REINFORCEMENT

High vield strength deformed bars conforming to 1S 1786 with fy = 550 N/ sqg.mm
shall be used.

6.0 LOADING PARAMETERS

Self-Weights

Self-weight of the structural members will be considered on the bazis of the following
properties.,

+ Density of reinforced concrete v 25.0 kN/cum
+ Density of plain concrete ¢ 24.0kN/cu.m
[Flumconcrete
* Density of steel 1 T8.5 kNfcum
« Density of floor finishes / plasters : 20.4 kN/cu.m
* Density of soil ;180 kN/cu.m
* Density of Brick Wall v 200 kNfcum
» Density of AAC Block ¢ 9.0 kNfocu.m
+« Density of Solid Block Wall ;0 18.0 kN/cu.m
*+ Screeds ¢ 18.0 kN/cu.m
= Cementations water proofing r 2.5 kN/esqm
+ Lift Machine Room load ¢ 15.0 kN/sq.m
+ False ceiling ; 0.5 kN/sq.m

Dead load (DL):

Dead load including self-weight of various materials & finished items relevant to ?he
design work and shall be considered as per IS: 875 (Part [)-1987. Suspended loads if any
such as cable tray, piping & lightening fixtures shall also be considered as dead loads.

Floor Loads UDL

(kN/sqm)
125mm THICK Slab 0.125X1X25 3.125
150mm THICK Slab 0. 150X 1X25 I.%,?s

= | ==t

Wall Loads UDL (kN/m)
200mm THICK 0.20X(3.20-0.40)X 18 10.08
WALL(including Plastering) 0.045X(3.20-0.40)X20.4 [2.57
200mm THICK 0.20X(3.25-0.40)X18 10.26
WALL(including Plastering) 0.045X(3.25-0.40)X20.4 [2.88
100mm THICK WALL 0.10X(3.25-0.40)X18 5.13
(including Plastering) 0.045X(3.25-0.45)X20.4 [2.57
100mm THICK WALL 0.10X(3.20-0.40)X18 5.04
lincluding Plastering) D.045X(3.20-0.45)X20.4 [2.52
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+ Floor Finish ;1.5 EN/sg.m

= Water Proofing/Terrace 1 3.0 KN/sg.m

=  Taoilet Filling : 4.0 KN/sg.m

»  Staircase Waist Slab f 6.0 KN/sg.m

*  Dead load of waist slab =({0.15X1X25 =3.75

+  Dead of load of concrete steps = 0.075X1X25 = 1 875 say 6KN/Sgm
= Dead Load of Beam = 0.2X0.40X25 =2 0KN/m

Live Loads on oors

Live Load shall be Considered as per IS-875 [part -2)-1987,

Residential Bunilding
¢ All Rooms and Kitchen 2.0 KN/Sqm
*  Toilet and Bath Rooms 2.0KN/Sqm

*» Corridors, passages, staircases
including tire escapes, balcony 3.0KN/Sgm
and stores

*  Terrace 1.5 KN/Sgm
Wind Load
Wind Load Shall be considered as per 18-875 (part-3)-2015Basic Wind Speed Shall be
Obtained from IS 875 = Vs
Design wind speed at the Height of

Vi = VixK 1xK2xK3xK4

K1 - Probablity Factor = 1.0

K2 - Terraine Roughness and height Factor = 1.01

K3 - Tophography facter =1.0

K4 - Tmpartance factor = 1.0
Vz=50X1.0x1.01x1.0x1.0 = 50.5 M/s
Design Wind pressure

Pz = 0.6Vz"2

Pz = 0.6%50.5%2
Pz = 1530.15 N/sgm =1.53KN/sqm

Seismic Loads

The seismic load calculations wﬂ.l =

becarried out in accordance with

IS 1893(Part 1): 2016.Seismic Zone —

Importance Factor | N
Seismic Fone Factor {}.‘lg

Response reduction Factor 5.0 1

Fundamental natural period — appros. 0.19
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Since the structure is a R.C.C. structure an approximate damping value of 5% will be
congidered. Space frame analysis of the structure will be carried out using response
spectrum method all our detailing practicesand provisions are and will be governed by
15: 1893 and 15: 456

Deflection Limit
Deflection imit shall be considered accordance with 15: 456-2000
Control of Deflections
The deflection shall generally be limited to the following
* The final deflection due to all loads including the effects of temperature, creep
and shrinkage andmeasured from the as-cast level of the supports of floors,
roofs, and all other horizontal members, should not normally exceed span/250.
+ The deflection including the effects of temperature, creep and shrinkage

eccurring after the erection ofpartitions and the application of finishes should
not normally exceed span/350 or 20 mm whichever is less

Basic values of Span to Effective Depth ratios

The vertical deflection limit may generally be assumed to be satislied provided that the
span depth ratio ornot greater than the value obtained as below

Basic value of span to effective depth ratio for spans up to 10m:

»  Cantilever T
+ Simply supported 20
+ Continuous 26

For span above 10m

The above value multiply 10/spam in meter
Ks =10/span in meter

Limit on Crack width

Limnit on crack with shall be consider as per IS :456-2000 the width of crack toa
maximum limit of 0.3mm formild exposure conditions. 0.2mm is prescribed for
structure exposed to continues meisture conditions And 0.1mm for the structure
sever, very sever and extreme exposure conditions

7.0 ANALYSIS OF FRAME

A Non-multi- storied frame consists of beams and columns whose degree of
indeterminacy is very high. The Frame analysis of various rnr:n:lbers such as
beams, columnns Using STAAD PRO SOFTWARE requires bending moment,
shear force and direct thrust at all sections.

The computer analysis will evaluate individual internal member forces,
reactions at foundation level and deflection pattern of the entire structure and
in the individual members, This data will then be used to verify adequacy of the
member sizes adopted and after further iterations arrive at the most e
appropriate design of the atructuralkm::mht:rﬁ. Some re-runs of ﬂ?c an yfi::mc
program might be required for arriving at the upt%r_nu_m structural space fra
characteristics that satisfy the strength and stability critenain ﬂ:!l_:.‘ﬂﬁ_p&cth.
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8.0 LOAD COMEINATIONS

The results obtained from the computer analysis in the form of member forces
and reactions will be used for design the stractural members. Following load
combinations of the member forces will be considered for arriving at the design
forces.

FOR MEMBER DESIGN

GC-01 = 1.0x DEAD + 1.0 x LIVE

GC-02 = 1L.5xDEAD + 1.5 xLIVE

WX1-01 = 1.2 x DEAD « 1.2 x LIVE + 1.2 WX
WX1-02 =1.2xDEAD + 1.2 x LIVE - 1.2 WX
WX1-03 = 1.5 x DEAD + 1.5 WX

WX1-04 = 1.5x DEAD - 1.5 WX

WX1-05 = 0.9 x DEAD + 1.5 WX

WX1-06 = 0.9xDEAD - 1.5 WX

WX2-07 = 1.2 x DEAD + 1.2 x LIVE + 1.2 WY
WX2-08 =1.2x DEAD + 1.2 % LIVE - 1.2 WY
WX2-09 = 1.5 x DEAD + 1.5 WY

WX2-10 = 1.5 x DEAD - 1.5 WY

WX2-11 = 0.9 x DEAD + 1.5 WY

WX2-12 =09 x DEAD - 1.5 WY

EX1-01 = 1.2 x DEAD + 1.2 x LIVE + 1.2 EQX
EX1-02=1.2x DEAD + 1.2 x LIVE - 1.2 EQX
EX1-03= 1.5 xDEAD + 1.5 EQX

EX1-04 = 1.5 x DEAD - 1.5 EQX

EX1-05 = 0.9 x DEAD + 1.5 EQX

EX1-06 =09 x DEAD - 1.5 EQX
EX2-07=1.2x DEAD + 1.2 x LIVE + 1.2 EQY
EX2-08 = 1.2 x DEAD + 1.2 % LIVE - 1.2 EQY
EX2-09 = 1.5 x DEAD + 1.5 EQY

EX2-10= 1.5 x DEAD - 1.5 EQY

EX2-11 = 0.9 x DEAD + 1.5 EQY

EX2-12 = 0.9 x DEAD - 1.5 EQY

9.0 STABILITY OF STRUCTURE

For the purpose of stability of the structure as a whole against

overturning, w, - _
The restoring moment shall not be less than 1.2 times the maximurm

pver turning moments dueto dead load plus 1.4 times the maximum
overturning moments due to imposed loads. In case where dead load
provides the restoring moments only 0.9 times in dead load shall be
considered. The restoring moments due to imposed loads shall be ignored.
The factor of safety against sliding shall not be less than 1.40.
Factor of safety against buoyancy shall not be less than 1.20 ignoring
the superimposed loading.

10.0 GEOTECHNICAL DATA & SOIL PARAMETERS

As per the Geotechnical data, the recommended type of foundation Is
Isolated Foundation.

Depth of the Foundation = 1.50M Depth
11.0 FOUNDATION RECOMMENDATIONS & FOUNDATION SYSTEM

Foundation Type : Isolated Footing.

Depth of Foundation : 1.50M From NGL and SBC=200KN/m"2 |
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CASAGRAND PREMIER BUILDER
LIMITED

STRUCTURAL DESIGN BASIS REPORT
Type-04

PROJECTTITLE:

Proposed Construction of Residential Non High-Rise Building Villa No.l To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2.86/2B2, 86/3A, 86/3C, 86/3E,
87/2A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3BS5, 105/1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District.
OSR & Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024
comprised in S.Nos. 86/2A3, §6/2B1, 86/3B, 86/3D, 87/2B, 102/1B1, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.
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GENESYS

STRUCTURAL DESIGN - STABILITY CERTIFICATE

Proposed Construction of Residential Non High-Rise Building Villa No.1 To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2 86/2B2, 86/3A, 86/3C, 86/3E,
87/2A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3BS5, 105/ 1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District. OSR
& Link Road Gifted vide Giit Deed No : 17676/2024, dated on 11.11.2024 comprised
in S.Nes, B86/2A3, B86/2B1, B86/3B, 86/3D, 87/2B, 102/1B1, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.

Belonging to:

CASAGRAND FREMIER BUILDER LIMITED,
NPL DEVI, NO.111, 5TH FLOOR,

LB ROAD, THIRUVANMIYUR,

CHENNAI 600 041.

The structural drawings for the above have been prepared by us on the basis of
Architectural plans & the same comply with the Indian standard. The building has
been designed for Dead loads & Live loads as per relevant IS, Wind loads as per IS
875 part-3 and earthquake load as per IS 1893-2016.

Represented by their nominee or agents as per the proposed plans made by the
builder is designed by be in accordance with relevant IS Code and is safe, stable and
suitable for habitation only, taking all the relevant environmental factors like soil
pressures etc. into consideration. .
This certificate is invalid, if any subsequent modifications are made to the structure in
any manner. Further the certificate is invalid In the case of misrepresentation of -.:la'telu
suppression of records or willful modifications to records by the builder or their

agents,
The building will be Structural SAFE AND SOUND when used for the purpose for

which it is designed.

Structural Engineer (A.Manjubashini)
Reg No. CGLDIST/SE/Gr:1/2023/10/004
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anl - GO0 126. Mob : 9962737539
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1.0 INTRODUCTION

The basic aim of the structural design is to build a structure, which is safe, fulfilling the
intended purpose during its estimated life span, economical in terms of initial and
maintenance cost, durable and also maintaining a good aesthetic appearance. A building
is considered to be structurally sound, if the individual elements and the building as a
whole satisfy the criteria for strength, stability and serviceability and in seismic areas
additional criteria for ductility and energy absorption capabilities. The overall building
must be strong enough to transfer all loads through the structure to the ground without
collapsing or losing structural integrity by rupture of the material at the eritical sections,
by transformation of the whole or parts into mechanisms or by instability.

The intent of this document is to identify and record all the pertinent input requirements,
analysis &design criteria for structural design of the Ground+1 Upper floor totally 116
Dwelling building. It is aimed at formulating the basis of the structural analysis, design
& detailing work that the Structural Engineer is planning in delivering the structural
scheme of the building. The scheme will becompatible with the architectural theme,
satisfy the functional needs, at the same time conforming to the Indian Standards and
other applicable building norms to achieve safe, stable, strong and yvet optimally economic
structures,

This report covers the minimum design requirement to establish the unified design basis
that will form the overall design philosophy to be adopted in the structural design of the
proposed building.

2.0 BUILDING DESCRIPTION

Name Of Project : Villa Buildings For M/s Cazagrand Fremier Builder Limited
Location r Sonallur, Chengalpet

Type of Building ; Residential Building{VILLA TYPE]

Building Typology : Reinforced Cement Concrele Framed Building

Plan Shape ¢ Regular Shape

Number of Stories 1 Ground floor + 1 upper floor.

Position of the Building  : Free Standing

Total Height : 9.30 from plinth level
Inter Storey Height : 3.25/3.20 m.

Max Width Of Beam : 200mm

Wall Thickness : 200/ 100mm

Floor/ Roof structure : 125/ 150 mm floor slab

Location of site rSonallur, Chengalpet
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3.0 STRUCTURAL SYSTEM

Far the design of R.C.C. elements, the Limit State Method will be used as per IS 456-2000

Material ¢ Reinforced Cement Concrete Frame
System : Special Moment Resisting Frame
Floor System : One Way/Two way Solid Slab
Foundation System : Isolated Footing

Material Strengths ¢ Member Concrete Grade

Columns : M25

Beams : M25

Slabs : M25

Foundation : M25

Steel type Grade Thermo mechanically Treated Fe 550
Minimum clear cover is to be provided to main steel

For Footing : Side Cover 50 mm
For Column : 40mm
For Beam : 25 mm for side face "
.1
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4.0 LIST OF CODES

* [n the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred,
« [5456 - 2000 - Plain and reinforced concrete- code of practice

= 151893 — (Part 1) - 2016 Criteria for earthquake resistant design of structures,

= IS B7S —(Part -1} - 1987 edition 3.1(1997-12) Code of practice for design loads
{other than earthquake) for buildings and structures- Dead loads

= IS5 8B75 - (Part- I} = 1987 - reaffirmed 1997) Code of practice for design loads{other
than earthquake) for buildings and structures.- Imposed loads

= IS5 875 - (Part - Ill) - 2015 - Code of practice for design loads (other than
earthquake) forbuildings and structures.- Wind loads

e IS 875 — (Part - V) -1987- reaffirmed 1997) Code of practice for design loads
(other thanearthquake] for buildings and structures- special loads and load
combinations,

» IS5 13920 - 2016 - Ductile detailing of reinforced concrete structures subjected to
seismic forces- codeof practice.

5.0 MATERIAL OF CONSTRUCTIONS

The building is RCC frame structure with Isolated Footing Foundation, columns, beams
and foor slabs beingused as diaphragms in redistribution of lateral forces.

CONCRETE
* ‘The minimum Grade of Concrete in all RCC structural members shall be M25.

» Concrete of Grade M10 shall be used in filling, plum concrete, leveling courses and
other nen-structural items.

* Density of reinforced concrete is assumed as 25 kN/cum.

«  Mipimum cement eontent, water cement ratio ete. shall conform to 1S 456:2000
provisions fordurability and strength criteria.

CEMENT

Ordinary Portland Cement of grade 43, grade 53 or higher confirming to IS 8112 and IS
12269 isspecified for concrete grades ranging from M25 to M30

MASONRY

+ Masonry works shall be made done with Solid Blocks.

AGGREGATES

The sizes of coarse aggregates conform to IS 383 .Nominal ':maxirnum S1Z€ of coarse
aggregate shall be20 mm, suitably graded as per the requirement of mix design.

The fine aggregates conform to the specifications of 1S 515.

WATER
Mixing Water shall confirm to IS 456: 2000, SP-23 “Handbook for ﬁuncrcte .ﬁa%cm?nh. |
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REINFORCEMENT

High yield strength deformed bars conforming to [S 1786 with fy = 550 N/ sqg.mum
shall be used.

6.0 LOADING PARAMETERS

Self-Weights

Self-weight of the structural members will be considered on the basis of the following
properties.

‘s Density of reinforced concrete ;o 250 kN/fcu.m
» Density of plain concrete ¢ 24,0 kNJfou.m
[Plumeconcrete
» Density of steel ¢ TE.5 kN/fcu.m
« Density of floor finishes [/ plasters :  20.4 kN/cu.n
+ Density of soil : 180 kN/cum
* Density of Brick Wall : 20,0 kN/fcu.m
= Density of AAC Block t 9.0 kN/cum
* Density of Solid Block Wall ;180 kN/cum
= Screeds ¢ 18.0 kN/eu.m
* Cementationswater proofing : 2.5 kN/sg.m
= Lift Machine Room load : 15.0 kN/sg.m
= False ceiling t 0.5 kN/sg.m

Dead load (DL):

Dead load including self-weight of various materials & finished items relevant to the
design work and shall be considered as per 1S: 875 (Part [)-1987. Suspended loads if any
such as cable tray, piping & lightening fixtures shall also be considered as dead loads.

Floor Loads ‘UDL
(kEN/sgm)|
125mm THICK Slab 0.125X1X25 3.125
150mm THICK Slab 0.150X1X25 3.75
Wall Loads UDL (kN/m|
Z00mm THICK 0.20X(3.20-0.40)X18 10.08
WALL{including Plastering) 0.045X(3.20-0.40)X20.4 2.57
200mm THICK 0.20X(3.25-0.40)X18 10.26
WALL(including Plastering) 0. 045X(3.25-0.40)X20.4 [2.88
100mm THICK WALL 0.10X(3.25-0.40)X18 513
(including Plastering) 0.045X(3.25-0.45)X20.4 2.57
L : O A 04 =l
100mm THICK WALL 0.10X([(3.20-0.40)X18 =) ]
(inclading Plastering) 0.045X(3.20-0.45)X20.4 [2.52
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Floar Finish : 1.5 KN/squm

Water Procfing/Terrace : 3.0 KN/sq.m

Toilet Filling : 4.0 KN/fsgm
Staircase Waist Slab : 6.0 KN/sg.m

Dead lvad of waist slab =0.15X1X25 =3.75

Dead of load of concrete steps = 0.075X1X25 = 1.875 say 6KN/Sqm
Dead Load of Beam = . 2X0.40X25 = 2.0KN/m

Live Loads on floors

Live Load shall be Considered as per 13-875 (part -2}-1987.

Residential Building
= All Rooms and Kitchen 2.0 KN/Sqm
* Toilet and Bath Rooms 2.0KN/Sgm

Corridors, passages, staircases
including tire escapes balcony 3.0KN/Sqm
and stores

Terrace 1.5 KN/8Sgm

Wind Load

Wind Load Shall be considered as per [S-875 (part-3)-201 5Basic Wind Speed Shall be
Obtained from IS 875 = Vi
Diesign wind speed at the Height of

Vz = VixK1xK2xK3xK4

K1l - Probablity Factor =10

K2 - Terraine Roughness and height Factor = 1.01

K3 - Tophegraphy factor = 1.0

K4 - lmpartance factor = 1.0
Vz=50X1.0x1.01x1.0x1.0 =50.5 M/s
Design Wind pressure

Pz = 0.6Va"2

Pz = 0.6*50.5"2
Pz = 1530.15 N/sgm =1.53KN/sgm

Seismic Loads

The seismic load calculations will
becarried out in accordance with (1)
IS 1893(Part 1): 2016.8eismic Zone

1.0
Importance Factar
Seismic Zone Factor .16
Response reduction Factor 5.00
0,189

Fundamental natural period — approx.
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Since the structure is a R.C.C. structure an approximate damping value of 5% will be
considered. Space frame analysis of the structurs will be carried out using response
spectrum method all our detailing procticesand provisions are and will be governed by
IS 1893 and 15: 456

Deflection Limit
Deflection limit shall be considered accordance with IS: 4562000
Control of Deflections
The deflection shall generally be limited to the following
* The final deflection due to all loads including the effects of temperature, creep
and shrinkape andmeasured from the as-cast level of the supports of floors,
roofs, and all other horizontal members, should not normally exceed span/230.
= The deflection including the effects of temperature, creep and shrinkage
occurting after the erection of partitions and the application of finishes should
not normally exceed span /350 or 20 mm whichever is less
Basic values of Span to Effective Depth ratios

The vertical deflection limit may generally be assumed to be satisfied provided that the
gpan depth ratio ornot greater than the value obtained as below

Basic value of span to effective depth ratio for spans up to 10m:

« Cantilever T
« Simply supported 20
¢ Continuous 26

For span above 10m

The above value multiply 10/spam in meter
Ks =10/span in meter

Limit on Crack width

Limit on crack with shall be consider as per IS :456-2000 the width of crack to a
maximum limit of 0.3mm formild exposure conditions. 0.2mm is prescribed for
structure exposed to continues moisture conditions And 0.1mm for the structure
sever, very sever and extreme exposure conditions

7.0 ANALYSIS OF FRAME

A Non-multi- storied frame consists of beams and columns whose degree of
indeterminacy is very high. The Frame analysis of various men-_lb:rr- such as
beams, columns Using STAAD PRO SOFTWARE requires bending moment,
shear force and direct thrust at all sections.

The computer analysis will evaluate individual internal mr.mh:er forces,
reactione at foundation level and deflection pattern of the entire structure and
in the individual members, This data will then be used to verify adequacy of the
member sizes adopted and after further iterations arrive at the most )
appropriate design of the structural members. Some re-runs of the analyrms
program might be required for arriving at the upﬂr_num _.=:tr1__u:1_-ura.1 spa_mr: rame
characteristics that satisfy the strength and stability eriteria inall respects.
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B.O LOAD COMBINATIONS

The results obtained from the computer analysis in the form of member forces
and reactions will be used for design the structural members. Following load
combinations of the member forces will be considered for arriving at the design
Torces.

FOR MEMBER DESIGN

GO-01 = 1.0x DEAD + 1.0 x LIVE

GC-02 = 1.5xDEAD + 1.5 xLIVE
WX1-01 = 1.2xDEAD + 1.2 x LIVE + 1.2 WX
WX1-02 = 1.2xDEAD + 1.2 xLIVE - 1.2 WX
WX1-03 = 1.5 x DEAD + 1.5 WX

WX1-04 = 1.5x DEAD - 1.5 WX

WX1-056 =0.9x DEAD + 1.5 WX

WX1-06 = 0.9 x DEAD - 1.5 WX

WXI-07 = 1.2 x DEAD + 1.2 x LIVE + 1.2 WY
WX2-08 = 1.2 x DEAD + 1.2 x LIVE - 1.2 WY
WX2-09 = 1.5 2 DEAD + 1.3 WY

WX2-10 = 1.5x DEAD - 1.5 WY

Wh2-11 = 0.9 x DEAD + 1.5'WY
WX2-12=09x DEAD - 1.5 WY

EX1-G1 = 1,2 x DEAD + 1.2 x LIVE + 1.2 EQX
EX1-02 = 1.2 x DEAD + 1.2 x LIVE - 1.2 EQX
EX1-03 = 1.5 x DEAD + 1.5 EQX

EX1-04 = 1.5 x DEAD - 1.5 EQX

EX105 = 0.9 x DEAD + 1.5 EQX

EX1-06 = 0.9 x DEAD - 1.5 EQX

EX2-07 = 1.2 x DEAD + 1.2 x LIVE + 1.2 EQY
EX2-08 = 1.2 x DEAD + 1.2 x LIVE - 1.2 EQY
EX2-09 = 1.5 x DEAD + 1.5 EQY

EX2-10 = 1.5 x DEAD - 1.5 EQY

EX2-11 = 0.9 x DEAD + 1.5 EQY

EX2-12 = 0.9 x DEAD - 1.5 EQY

9.0 STABILITY OF STRUCTURE

For the purpose of stability of the structure as a whole against
overturning, w,

The restoring moment shall not be less than 1.2 times the maximum
over turning moments dueto dead load plus 1.4 times I;l'u.": maximam
overturning moments due to imposed loads. In case where dead load
provides the restoring moments only 0.9 times in dead load shall be
considered. The restoring moments due te impaosed loads shall be ignored.

The factor of safety against sliding shall not be less than 1.40.

Factor of safety against buoyancy shall not be less than 1.20 ignoring
the superimposed loading.

10.0 GEOTECHNICAL DATA & SOIL PARAMETERS

As per the Geotechnical data, the recommended type of foundation is
Izolated Foundation,

Depth of the Foundation = 1.50M Depth

11.0 FOUNDATION RECOMMENDATIONS & FOUNDATION SYSTEM
Foundation Type : Isolated Fooling.

Depth of Foundation : 1. s50M From NGL and SBC=200KN/ mnz
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CASAGRAND PREMIER BUILDER
LIMITED

STRUCTURAL DESIGN BASIS REPORT
Type-05

PROJECTTITLE:

Proposed Construction of Residential Non High-Rise Building Villa No.l1 To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2,86/2B2, 86/3A, 86/3C, 86/3L,
87/2A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/1A.
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District.
OSR & Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024
comprised in S.Nos. 86/2A3, 86/2B1, 86/3B, 86/3D, 87/2B, 102/1B1, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District. o
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STRUCTURAL DESIGN - STABILITY CERTIFICATE

Proposed Construction of Residential Non High-Rise Building Villa No.l To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2,86/2B2, 86/3A, 86/3C, 86/3E,
87/2A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District. OSR
& Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024 comprised
in S.Nos. 86/2A3, 86/2B1, 86/3B, 86/3D, 87/2B, 102/1Bi1, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.

Belonging to:

CASAGRAND PREMIER BUILDER LIMITED,
NPL DEVI, NO.111, STH FLOOR,

LB ROAD, THIRUVANMIYUR,

CHENNAI 600 041.

The structural drawings for the above have been prepared by us on the basis of
Architectural plans & the same comply with the Indian standard. The building has
been designed for Dead loads & Live loads as per relevant IS, Wind loads as per IS
875 part-3 and earthquake load as per IS 1893-2016.

Represented by their nominee or agents as per the proposed plans made by the
builder is designed by be in accordance with relevant IS Code and is safe, stable and
suitable for habitation only, taking all the relevant environmental factors like soil
pressures etc. into consideration. ‘
This certificate is invalid, if any subsequent modifications are made to the structure in
any manner. Further the certificate is invalid In the case of misrepresentation of data,
suppression of records or willful modifications to records by the builder or their

agents,
The building will be Structural SAFE AND SOUND when used for the purpose for

which it is designed.

Structural Engineer (A.Manjubashini)
Reg No. CGLDIST/ SE;rﬁr-lgzﬂzﬁf 10/004
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1.0 INTRODUCTION

The basic aim of the structural design is to build a structure, which is safe, fulfilling the
intended purpose during its estimated life span, economical in terms of initial and
maintenance cost, durable and also maintaining a good aesthetic appearance. A building
is considered to be structurally sound, if the individual elements and the building as a
whole satisfy the criteria for strength, stability and serviceability and in seismic areas
additional criteria for ductility and energy absorption capabilities, The overall building
must be strong enough to transfer all loads through the structure to the ground without
collapsing or losing structural integrity by rupture of the material at the critical sections,
by transformation of the whole or parts into mechanisms or by instability.

The intent of this document is to identify and record all the pertinent input requirements,
analysis &design criteria for structural design of the Ground+1 Upper floor totally 116
Dwelling building. It is aimed at formulating the basis of the structural analysis, design
& detailing work that the Structural Engineer is planning in delivering the structural
scheme of the building. The scheme will becompatible with the architectural theme,
satisfy the functional needs, at the same time conforming to the Indian Standards and
other applicable building norms to achieve safe, stable, strong and yet optimally economic
slructures.

This report covers the minimum design requirement to establish the unified design basis
that will form the overall design philosophy to be adopted in the structural design of the
proposed building.

2.0 BUILDING DESCRIPTION

Mame Of Project : Villa Buildings For M/s Casagrand Premier Builder Limited
Location : Sonallur, Chengalpet

Type of Building : Residential Building(VILLA TYPE)

Building Typology : Reinforced Cement Concrete Framed Building

Plan Shape : Regular Shape

Number of Stories : Ground floor + 1 upper floor.

Position of the Building  : Free Standing

Total Height : 8.90 from plinth level
lnlﬂr.stﬂI‘E}' Height : 3.05/3.00 m.

Max Width Of Beam : 200mm

Wall Thickness : 200/ 100mm

Floor/ Roof structure : 125/150 mm floor slab
Location of site :Seonallur, Chengalpet
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3.0 STRUCTURAL EYSTEM

For the design of R.C.C. elements, the Limit State Method will be used as per IS 456-2000

Material ¢ Reinforced Cement Concrete Frame
System : Special Moment Resisting Frame
Floor System : One Way/Two way Solid Slab
Foundation System : Isolated Footing

Material Strengths : Member Concrete Grade

Columns : M25

Beams : M25

Slabs : M25

Foundation : M25

Steel type Grade Thermo mechanically Treated Fe 550
Minimum clear cover is to be provided to main steel

For Footing : Side Cover 50 mm
For Column : 40mm | 1
= E .I I'.
For Beam - 25 mm for side face Hll_lt' ! ) } E e
: 25 mm for bottom rl"nmhs ]]:LIHM.E--
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4.0 LIST OF CODES

+ In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred.

= [S456 =2000 = Plain and reinforced concrete- code of practice

= [5 1893 - (Part 1) - 2016 Criteria for earthquake resistant design of stnactures.

« IS 875 — (Part -1} — 1987 edition 3.1{1997-12) Code of practice for design loads
[other than earthquake) for buildings and structures- Dead loads

# IS 875 - (Part-II) — 1987 - reaffirmed 1997) Code of practice for design loads{other
than earthgualke) for buildings and structures.- Imposed loads

» IS5 875 - (Part — III) = 2015 - Code of practice for design loads (other than
earthquake) forbuildings and structures.- Wind loads

= [5 875 = (Part — V] -1987- reaffirmed 1997) Code of practice for design loads
(other thanearthquake) for buildings and structures- special loads and load
combinations.

« 1S5 13920 - 2016 - Ductile detailing of reinforced concrete structures subjected to
seismic forces- codeof practice.

5.0 MATERIAL OF CONSTRUCTIONS

The building is RCC frame structure with Isolated Footing Foundation, columns, beams
and floor slabs beingused as diaphragms in redistribution of lateral forces.

CONCRETE
» The minimum Grade of Concrete in all RCC structural members shall be M25,

s Concrete of Grade M10 shall be used in filling, plum concrete, leveling courses and
other non-structural items.

s Density of reinforced concrete is assumed as 25 kN/cum.

«  Minimum cement content, water cement ratio etc, shall conform to IS 456:2000
provisions fordurability and strength criteria.

CEMENT

Ordinary Portland Cement of grade 43, grade 53 or higher confirming to IS 8112 and IS
12269 isspecified for concrete grades ranging from M25 to M30

MASONRY

. Masonry works shall be made done with Solid Blocks.

AGGREGATES

i inal maximum size of coarse
The sizes of coarse aggregates conform to IS 383.Nominal 1 : _
aggregate shall be20 mm, suitably graded as per the requirement of mix design.

The fine aggregates conform to the specifications of IS 515.

WATER

: -23 ¢ ke fi oncrefe Design”.
Mixing Water shall confirm to IS 456: 2000, Sp-23 “Handboo J qq-[f o g i :
AT - y-ﬁ{é——
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REINFORCEMENT

High yield strength deformed bars conforming te IS 1786 with fy = 550 N/ sg.mm

shall be used.

6.0 LOADING PARAMETERS

Self-Weights

Self-weight of the structural members will be considered on the basis of the following

properties.
* Density of reinforced concrete ¢ 250 kN/cu.m
= - Density of plain concrete ¢ 24,0 kN/ocu.m

J/Flumconcrete

* Density of steel : 785 kN/cum
»  Density of floor finishes [/ plasters 204 kN/cu.m
*  Density of soil 180 kN/cu.m
+ Density of Brick Wall ¢ 20,0 kN/cu.m
» Density of Block Wall : 9.0 kN/cum
« [Density of Solid Block Wall : 18.0 kN/cu.m
+ Screeds 183.0 kN/cu.m
* Cementations water proofing 2.5 kN/sq.m
» Lift Machine Room load 15.0 kN/sg.m
» False ceiling 0.5 kN/sgq.m

Dead load (DL):

Dead load including self-weight of various materials & finished items relevant to the
design work and shall be considered as per 1S: 875 (Part [)-1987. Suspended loads if any
such as cable tray, piping & lightening fixtures shall also be considered as dead loads.

Fluc;r Loads UDL
(kNisqm)

125mm THICK Slab 0.125X1X25 3.125
150mm THICK Slab 0.150X1X25 3.75
‘Wall Loads UDL (kN/m)
200mm THICK 0.20X(3.00-0.40)X18 o336
WALL(including Plastering) 0.045X(3.00-0.40)X20.4 [2.38
200mm THICK 0.20X(3.05-0.40)X18 9,54
WALL(inclhading Plastering) 0.045X(3.05-0.40)X20.4 243
100mm THICK WALL 0.10X(3.05-0.40)X18 4.77
lincluding Plastering) 0.045X(3.05-0.45)X20.4 [2.38

= 5.14
100mm THICK WALL 0.11X(3.00-0.40)X18
(including Plastering) 0.045X(3.00-0.45)X20.4 [2.34
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= Floor Finish : 1.5 KN/sq.m

= Water Proofing/Terrace 1 3.0 KEN/sg.m

= Toilet Filling 40 KNfsg.m

s Staircase Waist Slab 1 6.0 KN/fsg.m

*  Dead load of waist slab =0.15X1X25 =3.75

* Dead of load of concrete steps = 0.075X1X25 = 1.875 say 6KN/Sqm
* Dead Load of Beam = 0.2X0.40X25 =2.0KN/m

Live Loads on floors

Live Load shall be Considered as per [S-875 [part -2)-1287.

Residential Building
= All Rooms and Kitchen 2.0 KN/Sgm
* Toilet and Bath Rooms 2.0KN/Sqgm

» Corridors, passages, staircases
including tire escapes,balcony 3.0EN/Sqm
and stores

¢ Terrace 1.5 KN/Sqm
Wind Load
Wind Load Shall be considered as per [S-875 |part-3)-2015Basic Wind Speed Shall he
Obtained from IS 875 = Vy
Design wind speed at the Height of

Vz = VixK1xK2xK3xK4

K1 - Probablity Factor = 1.0

K2 - Terraine Roughness and height Factor = 1.01

K3 - Tophography factor =1.0

K# - Impartance factor =1.0
Vz=50X1.0x1.01x1.0x1.0 = 50.5 M/s

Design Wind pressure

Pz = 0.6Vz"2
Pz = 0.6*50.52
Pz = 1530.15 N/sqm =1.53KN/sqm

Seismic Loads
The seismic load calculations will
becarried out in accordance with [l
IS 1893(Part 1): 2016.Seismic Zone
1.0
Importance Factor |
Seismic Zonc Factor 0.16
Response reduction Factor 5.00
Fundamental natural period - approx. 0,154
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Since the structure is a R.C.C. structure an approximate damping value of 5% will be
considered. Space frame analysis of the structure will be carried out using response
spectrum method all our detailing practicesand provisions are and will be governed by
I5: 1893 and IS: 456

Deflection Limit
Deflection limit shall be considered accordance with IS: 456-2000
Control of Deflections
The deflection shall generally be limited to the following
= The final deflection due to all lvads including the effects of temperature, creep
and shrinkage andmeasured from the as-cast level of the supports of floors,
roofs, and all ether horizontal members,should not normally exceed span /250,
» The deflection including the effects of temperature, creep and shrinkage
oceurring after the erection ofpartitions and the application of finishes should
not normally exceed span/350 or 20 mm whichever is less

Basic values of Span to Effective Depth ratios

The vertical deflection limit may generally be assumed to be satisfied provided thart the
span depth ratic ornot greater than the value obtained as below

Basic value of span to effective depth ratio for spans up to 10m:

+ Cantilever 7
= Simply supported 20
« Continuous 26

For span above 10m

The above value multiply 10/spam in meter
Ks. =10 /span in meter

Limit on Crack width

Limit on crack with shall be consider as per IS :456-2000 the width of crack to &
maximum limit of 0,3mm formild exposure conditions. 0.2mm iz prescribed for
structure exposed to continues moisture conditions And 0.1mm for the structure
sever, very sever and extreme exposure conditions

7.0 ANALYSIS OF FRAME

A Non-multi- storied frame consists of beams and columns whose degree of
indeterminacy is very high. The Frame analysis of various members such as
beams, columns Using STAAD PRO SOFTWARE requires bending moment,
shear force and direct thrust at all sections,
The computer analysis will evaluate individual internal member forces,
reactions at foundation level and deflection pattern of the entire structure and
in the individual members. This data will then be useFl to verify adequacy of the
member sizes adopted and after further iterations arrive at the most »
appropriate design of the atructurajl members. Sc{mr: re-runs of the anai}fms .
program might be required for arriving at the optimum structural space fram
characteristics that satisfy the strength and stability criteria in all n:ﬁf:_cctzl
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8.0 LOAD COMBINATIONS

The results obtained from the computer analysis in the form of member forces
and reactions will be used for design the structural members. Following load
combinations of the member forces will be considered for arriving at the design
forces.

FOR MEMBER DESIGN

GC-01 =1.0xDEAD + 1.0 x LIVE

GC-02 1.5 % DEAD + 1.5 x LIVE

WX1-01 =1.2xDEAD + 1.2 xLIVE + 1.2 WX
WX1-02 =1.2xDEAD+ 1.2 xLIVE - 1.2 WX
WX1-03 = 1.5 x DEAD + 1.5 WX

WXl-04 = 1.5x DEAD - 1.5 WX

WX1-05 = 0.9 x DEAD + 1.5 WX

WX1-06 - 0.9 x DEAD - 1.5 WX

WX2-07 = 1.2 x DEAD + 1.2 x LIVE + 1.2 WY
WX2-08 = 1.2 x DEAD + 1.2 x LIVE - 1,2 WY
WX2-09 = 1.5 x DEAD + 1.5 WY

WX2-10 = 1.5 x DEAD - 1.5 WY

WX2-11 = 0.9 x DEAD + 1.5 WY

WX2-12 = 0.9 x DEAD - 1.5 WY

EX1-01 = 1.2 x DEAD + 1.2 x LIVE + 1.2 EQX
EX1-02 = 1.2 x DEAD + 1.2 x LIVE - 1.2 EQX
EX1-03 = 1.5 x DEAD + 1,5 EQX

EX1-04 = 1.5 x DEAD - 1.5 EQX
EX1-05 = 0.9 x DEAD + 1.5 EQX
EX1-06 = 0.9 x DEAD - 1.5 EQX

EX2-07 = 1.2 x DEAD + 1.2 x LIVE + 1.2 EQY
EX2-08 = 1.2 x DEAD + 1.2 x LIVE - 1.2 EQY
EX2-09 = 1.5 x DEAD + 1.5 EQY

EX2-10 = 1.5 x DEAD - 1.5 EQY

EX2-11 = 0.9 x DEAD + 1.5 EQY

EX2-12 = 0.9 x DEAD - 1.5 EQY

9.0 STABILITY OF STRUCTURE

For the purpose of stability of the structure as a whole against
overturning, w,

The restoring moment shall not be less than 1.2 times the maximum
over turning moments ducto dead load plus 1.4 times the maximum
overturning moments due to imposed loads. In case where dead load
provides the restoring moments only 0.9 times in dead load shall be
considered. The restoring moments due to imposed loads shall be ignored.

The factor of safety against sliding shall not be less than 1.40.

Factor of safety against buoyancy shall not be less than 1.20 ignoring
the superimposed loading.

10.0 GEOTECHNICAL DATA & SOIL PARAMETERS

As per the Geotechnical data, the recommended tyvpe of foundation is
Isolated Foundation.

Depth of the Foundation = 1.50M Depth

11.0 FOUNDATION RECOMMENDATIONS & FOUNDATION SYSTEM

Foundation Type : Isolated Footing.

Depth of Foundation : 1. 50M From NGL and SBC=200KN/m”~E™ -.
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CASAGRAND PREMIER BUILDER
LIMITED

STRUCTURAL DESIGN BASIS REPORT
Type-06

PROJECTTITLE:

Proposed Construction of Residential Non High-Rise Building Villa No.1 To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2,86/2B2. 86/3A, 86/3C, 86/3E,
87/2A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District,
OSR & Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024
comprised in S.Nos. 86/2A3, 86/2B1, 86/3B, 86/3D, 87/2B, 102/1Bl, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B. 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.
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STRUCTURAL DESIGN - STABILITY CERTIFICATE

Proposed Construction of Residential Non High-Rise Building Villa No.1 To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2 86/2B2, 86/3A, 86/3C, 86/3E,
87/2A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District. OSR
& Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024 comprised
in S.Nes. 86/2A3, 86/2B1, 86/3B, 86/3D, 87/2B, 102/1B1, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.

Belonging to:

CASAGRAND PREMIER BUILDER LIMITED,
NPL DEVI, NO.111, 5TH FLOOR,

LB ROAD, THIRUVANMIYUR,

CHENNAI 600 041.

The structural drawings for the above have been prepared by us on the basis of
Architectural plans & the same comply with the Indian standard. The building has
been designed for Dead loads & Live loads as per relevant IS, Wind loads as per IS
875 part-3 and earthquake load as per IS 1893-2016.

Represented by their nominee or agents as per the proposed plans made by the
builder is designed by be in accordance with relevant 1S Code and is safe, stable and
suitable for habitation only, taking all the relevant environmental factors like soil
pressures etc. into consideration.

This certificate is invalid, if any subsequent modifications are made to the structure in
any manner. Further the certificate is invalid In the case of misrepresentation of data,
suppression of records or willful modifications to records by the builder or their

agents.
The building will be Structural SAFE AND SOUND when used for the purpose for

which it is designed.

Structural Engineer (A.Manjubashini)

Reg No. CQLDIST;SE_}G]'—IEGESI 10/004
74
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A. MANJUBASHINI ME.,
Structural Engineer Grade - 1 (SE)

| DTCP Reg.Mo: CGLDIST /5E/GR-1/2023/10/004
Ambrosia - Niroopa, Balajl Nagar, Madambakkam,
Chennal - 600 126. Mob : 9962737539

M : mstructuralé3@gmail.com
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1.0 INTRODUCTION

The basic aim of the structural design is to build a structure, which is safe, fulfilling the
intended purpose during its estimated life span, economical in terms of initial and
maintenance cost, durable and also maintaining a good aesthetic appearance. A building
is considered to be structurally sound, if the individual elements and the building as a
whole satisfy the criteria for strength, stability and serviceability and in seismic areas
additional criteria for ductility and energy absorption capabilities. The overall building
must be strong enough to transfer all loads through the structure to the ground without
collapsing or losing structural integrity by rupture of the material at the critical sections,
by transformation of the whole or parts into mechanisms or by instability.

The intent of this document is to identify and record all the pertinent input requirements,
analysis &design criteria for structural design of the Ground+1 Upper floor totally 116
Dwelling building. It is aimed at formulating the basis of the structural analysis, design
& detailing work that the Structural Engineer is planning in delivering the structural
scheme of the building. The scheme will becompatible with the architectural theme,
satisfy the functional needs, at the same time conforming to the Indian Standards and
other applicable building norms to achieve safe, stable, strong and yet optimally economic
structures.

This report covers the minimum design requirement to establish the unified design basis
that will form the overall design philosophy to be adopted in the structural design of the
propbsed building,

2.0 BUILDING DESCRIPTION

Name OFf Project : Villa Buildings For M/s Casagrand Premier Builder Limited
Location : Sonallur, Chengalpet

Type of Building : Residential Buillding(VILLA TYPE)

Building Typology : Reinforced Cement Concrete Framed Building
Flan Shape : Regular Shape

Number of Stories : Ground floor + 1 upper f{loor.

Position of the Building  : Free Standing

Total Height 1 9.30 from plinth level

[nter.StarE}' Height ¢ 3.25/3.20 m.

Max Width Of Beam : 200mm

Wall Thickness : 200/ 100mm

Floor /Roof structure + 125/ 150 mm floor slab

Location of site +Sonallur, Chengalpet
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SITE CUM FLOOR PLAN

3.0 STRUCTURAL SYSTEM

For the design of R.C.C. elements, the Limit State Method will be used as per IS 456-2000

Material

System

Floor System
Foundation System
Material Strengths

Columns
Beams
Slabs
Foundation

: Reinforced Cement Concrete Frame
: Special Moment Resisting Frame
: One Way/Two way Solid Slab
: Isolated Footing
: Member Concrete Grade

: M25
: M25
: M25
: M25

Steel type Grade Thermo mechanically Treated Fe 550
Minimum clear cover is to be provided to main steel

Far Footing
For Column

For Beam

For Slab

: 25 mm for side face .{ q R

: 25 mm for bottom

: Bide Cover 50 mm

» 40mm

120 mm

Eh!nﬂii W“' —
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4.0 LIST OF CODES

* In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred.

= 15456 - 2000 - Plain and reinforced concrete- code of practice

= 151893 — (Part I) - 2016 Criteria for earthquake resistant design of structures.

« IS B75 - (Part —I) — 1987 edition 3.1(1997-12) Code of practice for design loads
[other than earthquake) {or buildings and structures- Dead loads

« IS 875 - (Part- 1) - 1987 - reaffirmed 1997) Code of practice lor design loads(other
than earthguake) for buildings and structures.- Imposed loads

» [S B75 - (Part — III) - 2015 - Code of practice for design loads (other than
carthquake) forbuildings and structures.- Wind loads

« IS 875 - (Part — V) -1987- reaffirmed 1997) Code of practice for design loads

{other thanearthquake) for buildings and structures- special loads and load
combinations.

« IS 13920 - 2016 - Ductile detailing of reinforced concrete structures subjected to
seismic forces- codeof practice.
5.0 MATERIAL OF CONSTRUCTIONS

The building is RCC frame structure with Isolated Footing Foundation, columns, beams
and floor slabs beingused as diaphragms in redistribution of lateral forces.

CONCRETE
* The minimum Grade of Concrete in all RCC structural members shall be M25.

» Concrete of Grade M10 shall be used in filling, plum concrete, leveling courses and
other non-structural items.

+ Density of reinforced concrete is assumed as 25 kN/cum.

+ Minimum cement content, water cement ratio ete. shall conform to IS 456:2000
provisions fordurability and strength criteria,

CEMENT

Ordinary Portland Cement of grade 43, grade 53 or higher confirming to IS 8112 and IS
12269 isspecified for concrete grades ranging from M25 to M30.

MASONRY

«' Masonry works shall be made done with Solid Blocks.

AGGREGATES

The sizes of coarse aggregates conform to 15 383.Nominal maximum s-'@r: af coarse
aggregate shall be20 mm, suitably graded as per the requirement of mix design.

The fine aggregates conform to the specifications of IS 515.

WATER

Mixing Water shall confirm te IS 456: 2000, SP-23 "Hand

cj&te Deszign”.
e N |
ME.,
Structural Engineer Gra

 DTCP Reg No: CGLDIST /SE/GR-1/2023/10/004
ambrosia - Niroopa, Balaji Nagar, Madambakkam,
Chennal - 500 126. Mob : 9962737539

-LE.:MII + mastructuraié3@gmail.com




REINFORCEMENT

High wield strength deformed bars conforming to IS 1786 with fy = 550 N/ sq.mm
shall be used.

6.0 LOADING PARAMETERS

Self-Weights

Self-weight of the structural members will be considered on the basis of the following
properties.

»  Density of reinforced concrete 25.0 kN/fcu.m
* Density of plain concrete 24.0 kN/cu.m
JPlumeconcrete
« Density of steel ¢ 785 kN/cum
» Density of floor finishes / plasters 20,4 kN/cu.m
» Density of soil ; 1B.0kN/cum
+« Density of Brick Wall ;20,0 kN/cu.m
» Density of AAC Block v 9.0 kNfcum
» Density of Solid Block Wall : 180 kN/cum
» Screeds 18.0 kN/cu.m
« Cementations water proofing 2.5 kN/sg.m
» Lift Machine Room load 15.0 kN/sq.m
+ False ceiling 0.5 kN/sq.m

Dead load (DL):

Dead load including self-weight of various materials & finished items relevant to the
design work and shall be considered as per 1S: 875 (Part [)-1987. Suspended loads if any
such as cable tray, piping & lightening fixtures shall also be considered as dead loads.

Flodr Loads UDL
(kN/sgm)
125mm THICK Slab 0.125X1X235 3.125
150mm THICK Slab 0,150X1X25 3.75
'Wall Loads [UDL (kN/m|
200mm THICK 0.20X(3.20-0.40)X 18 10.08
WALL(including Plastering) 0.045X(3.20-0.40)X20.4 [2.57
200mm THICK 0.20X(3.25-0.40)X 18 10.26
WALL(including Plastering) 0.045X(3.25-0.40)X20.4 [2.88
100mm THICK WALL 0.10X(3.25-0.40)X18 5.13
[including Plastering) 0.045X(3.25-0.45)X20.4 [2.57
: . 5 |1y
100mm THICK WALL 0.10X(3.20-0.40)X18 5.0
(including Plastering) 0.045X(3.20-0.45)X20.4 [2.52
J\ E’r Hﬂ‘ﬂ mL
MAN E' | |SE)
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= Floor Finish i 1.5 KN/sg.m

=  Water Proofing/Terrace : 3.0 KN/sg.m

* Toilet Filling : 4.0 KNfsg.m

» Staircase Waist Slab : 6.0 KN/sg.m

* Dead load of waist slab = 0.15X1X25 =3.75

* Dead of load of concrete steps = 0.075X1X25 = 1.875 say 6KN/Sqm
* Dead Load of Beam = 0.2X0.40X25 = 2.0KN/m

Live Loads on floors

Live Load shall be Considered as per IS-875 (part -3)-1957.

Residential Building
= All Rooms and Kitchen 2.0 KN/Sgm
« Taoilet and Bath Rooms 2.0KN/Sqgm

» Corridors, passages, staircases
including tire escapes, balcony 3.0KN/Sgm
and stores

* Terrace 1.5 KN/Sqm
Wind Load

Wind Load Shall be considered as per [S-875 (part-3)-2015Basic Wind Speed Shall be
Obtained from 1S 875 =V,
Dezign wind speed at the Height of

Vz = VxK1xK2xK3xK4

K1 - Probablity Factor = 1.0

K2 - Terraine Roughness and height Factor = 1.01

K3 - Tophography factor =1.0

K4 - Impartance factor =1.0

Vz = 50X1.0x1.01x1.0x1.0 = 50.5 M/s

Design Wind pressure
Pz =0.6Vz"2

Pz = 0.6"50.5"2
Pz = 1530.15 N/sqgm =1.53KN/sqm

Seismic Loads

The seismic load calculations will
becarried out in accordance with m
1S 1893(Part 1): 2016.Seismic Zone

1.0
Importance Factot B
Seismic Zone Factor 0.16
Response reduction Factor 5.00
Fundamental natural period — approx. 0.189

BTCP Reg.No: tELEtFI-' ﬁi{ﬁﬂ-tflﬂﬂ.-'m!:::
Ambrosia - Niroops, Balaji Nagar, Madam
thennal - 500 126. Mob : 9862737533

 Email  mastructural63@gmal. com



Since the structure is a R.C.C. structure an approximate damping value of 5% will be
considered. Space frame analysis of the structure will be carried out using response
spectrum method all our detailing practicesand provisions are and will be governed by
IS: 1893 and 15: 456

Deflection Limit
Deflection limit shall be considered accordance with 1S: 456-2000
Control of Deflections

The deflection shall generally be limited to the following

* The final deflection due to all lvads including the effects of temperature, creep
and shrinkage andmeasured from the as-cast level of the supports of floors,
roofs, and all other horizontal members,should not normally exceed span /250,

* The deflection including the effects of temperature, creep and shrinkage
pccurring after the erection ofpartitions and the application of finishes should
not normally exceed span/350 or 20 mm whichever is less

Basic values of Span to Effective Depth ratios

The vertical deflection limit may generally be assumed to be satisfied provided that the
span depth ratlo ornot greater than the value obtained as below

Basic value of span to effective depth ratio for spans up to 10m:

# Cantilever T
= Simply supported 20
« Continuous 26

For span abave 10m

The above value multiply 10 /spam in meter
Ks =10/span in meter

Limit on Crack width

Limit on crack with shall be consider as per I8 1456-2000 the width of crack to a
maximum limit of 0.3mm formild exposure conditions. 0.2mm is prescribed for
structure exposed to continues moeisture conditions And 0.1mm for the structure
sever, very sever and extreme exposure conditions

7.0 ANALYSIS OF FRAME

A Non-multi- storied frame consists of beams and columns whose degree of
indeterminacy is very high. The Frame analysis of various members such as
beams, columns Using STAAD PRO SOFTWARE requires bending moment,
shear force and direct thrust at all sections.

The computer analysis will evaluate individual internal memhler forces,
reactions at foundation level and deflection pattern of the entire structure and
in the individual members. This data will then be used to verify adequacy of the
member sizes adopted and after further iterations arrive at the most )
appropriate design of the structural members. Sqmr.: re-runs of the analysis
program might be required for arriving at the optimuim structural space [r:?me
characteristics that satisfy the strength and stability criteria in all respects.

- \
| -~

i

A M. M.E.,
"A. MANJUBASHINLS
| structural Engig;urm?n J:E'.fan-m,'mahwmu
| Mot . <
ETE:::& Miraopa, galajl Hap; 'E:gﬂirnha
L'r-;_lnnii . 600 126, Mob :Bﬁﬁ_zi?am ‘
Ervallc rnisuur.lurailii@gmm X



8.0 LOAD COMEINATIONS

The results obtained from the computer analysis in the form of member forces
and reactions will be used for design the structural members. Following load
combinations of the member forces will be considered for arriving at the dezign
forces.

FOR MEMBER DESIGN

GC-01 = 1.0 x DEAD + 1.0 x LIVE
GC-02 = 1.5xDEAD + 1.5 x LIVE
WXi-01 =1.2x DEAD + 1.2 xLIVE + 1.2 WX
WX1-02 = 1.2xDEAD + 1.2 xLIVE - 1.2 WX

WX1-03 = 1.5 x DEAD + 1.5 WX

WX1-04 = 1.5 x DEAD - 1.5 WX

WX1-05 = 0.9 x DEAD + 1.5 WX

WX1-06 =0.9 x DEAD - 1.5 WX

WX2-07 = 1.2 x DEAD + 1.2 x LIVE + 1.2 WY
WX2-08 = 1.2 x DEAD + 1.2 x LIVE - 1.2 WY
WX2-09 = 1.5 x DEAD + 1.5 WY

WX2-10 = 1.5 x DEAD - 1.5 WY

WX2-11 = 0.9 x DEAD + 1.5 WY

WX2-12 = 0.9 x DEAD - 1.5 WY

EX1-01 = 1.2 x DEAD + 1.2 x LIVE + 1.2 EQX
EX1-02 = 1.2 x DEAD + 1.2 x LIVE - 1.2 EQX
EX1-03 = 1.5 x DEAD + 1.5 EQX

EX1-04 = 1.5 x DEAD - 1.5 EQX
EX1-05 = 0.9 x DEAD + 1.5 EQX

EX1-06 = 0.9 x DEAD - 1.5 EQX

EX2-07 = 1.2 x DEAD + 1.2 x LIVE + 1,2 EQY
EX2-08 = 1.2 x DEAD + 1.2 x LIVE - 1.2 EQY
EX2-00 = 1.5 x DEAD + 1.5 EQY

EX2-10 = 1.5 x DEAD - 1.5 EQY

EX2-11 = 0.9 x DEAD + 1.5 EQY
EX2-12 = 0.9 x DEAD - 1.5 EQY

9.0 STABILITY OF STRUCTURE

For the purpose of stability of the structure as a whole against
overturning, w,

The restoring moment shall not be less than 1.2 times the maximum
over turning moments dueto dead load plus 1.4 times the maximum
overturning moments due to imposed loads. In case where dead load
provides the restoring moments only 0.9 times in dead load shall be
considered. The restoring moments due to imposed loads shall be ignored.

The factor of safety against sliding shall not be less than 1.40.

Factor of safety against buoyancy shall not be less than 1.20 ignoring
the superimposed loading.

10.0 GEOTECHNICAL DATA & SOIL PARAMETERS

As per the Geotechnical data, the recommended type of foundation is
Isolated Foundation.

Depth of the Foundation = 1.50M Depth
11.0 FOUNDATION RECOMMENDATIONS & FOUNDATION SYSTEM
Foundation Type : Isolated Footing.

Depth of Foundation : 1.50M From NGL and SBC-ZIDDI{N,.Fm“%-\J .
. .,.J'.( =
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CASAGRAND PREMIER BUILDER
LIMITED

STRUCTURAL DESIGN BASIS REPORT
Type-07

PROJECTTITLE:

Proposed Construction of Residential Non High-Rise Building Villa No.l To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2,86/2B2, 86/3A, 86/3C, 86/3E,
87/2A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District.
OSR & Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024
comprised in S.Nos. 86/2A3, 86/2B1, 86/3B, 86/3D, 87/2B, 102/1B1, 102/1B2,
102/1B3,103/3A2, 103/3AS5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.

" Ambrosia - Niroopa, Balaji Nagar, Madambakkam,
Chennai - 600 126. Mob : 9862737539
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STRUCTURAL DESIGN - STABILITY CERTIFICATE

Proposed Construction of Residential Non High-Rise Building Villa No.l To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2,86/2B2, 86/3A, 86/3C, 86/3E,
87/2A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District. OSR
& Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024 comprised
in S.Nos. 86/2A3, 86/2B1, 86/3B, 86/3D, 8&7/2B, 102/1B1, 102/1B2,
102/1B3,103/3A2, 103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.

Belonging to:

CASAGRAND PREMIER BUILDER LIMITED,
NPL DEVI, NO.111, 5STH FLOOR,

LB ROAD, THIRUVANMIYUR,

CHENNAI 600 041.

The structural drawings for the above have been prepared by us on the basis of
Architectural plans & the same comply with the Indian standard. The building has
been designed for Dead loads & Live loads as per relevant 1S, Wind loads as per 1S
875 part-3 and earthquake load as per IS 1893-2016.

Represented by their nominee or agents as per the proposed plans made by the
builder is designed by be in accordance with relevant IS Code and is safe, stable and
suitable for habitation only, taking all the relevant environmental factors like soil
pressures efc. into consideration.

This certificate is invalid, if any subsequent modifications are made to the structure in
any manner. Further the certificate is invalid In the case of misrepresentation of data,
suppression of records or willful modifications to records by the builder or their
agents.

The building will be Structural SAFE AND SQUND when used for the purpose for
which it is designed.

Structural Engineer (A.Manjubashini)
Reg Nn CG LST{SE#-GI' Ei 023,’1{1;"004

. A. Mﬁlﬁ'lﬂwﬁs l-:r-ﬂ

| Structu
DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004
Ambrosia - Niroopa, Balaji Magar, Madambakkam,
Chennal - 600 126. Mob : 9962737538

M:w A




Table of Contents

Lo TOOTOARGTAOEL « oivoisnnarvunnoniniivuovmnpisssssnonsmmass sxpdensisvnsabariinmineiee 4
2. Building Description.....iiiiveimsissssisissiessisarsinnsssriimiiasssiss
3. SURCTRL BYGIIN v vsieassuss v isisniinsseises AR s Ras Rsvais i sand 5
T S L Rt A PRl ity PR RS N NG S SN So M |
5.  Material of Conatrattions . s v inbusississ Saeassme i
6. Loading ParBmeters.........cccireenrmremrrmnmrssarmsssssmrsssnsssassssnsessasans T

7. Analvels of Frome .o o siias s s dainone s

8. Lot CotOBUABEIORE . ... vssussssssessinnsiimuiinasiaansronviisnnsimnrnisasracsiyi S0

9. Stability of StructUre. ..o iiiiiriiiieiricr e iraies e nsiae e 10

10.Geo Technical Data & Soil parameters ..........ccccoieiiivnnes 10

11.Foundation Recommendations & Foundation System................ 10



1.0 INTRODUCTION

The basic aim of the structural design is to build a structure, which is safe, fulfilling the
intended purpose during its estimated life span, economical in terms of initial and
maintenance cost, durable and also maintaining a good aesthetic appearance. A building
is considered to be structurally sound, if the individual elements and the building as a
whole satisfy the criteria for strength, stability and serviceability and in seismic areas
additional criteria for ductility and energy absorption capabilities. The averall building
must be strong enough to transfer all loads through the structure to the ground without
collapsing or losing structural integrity by rupture of the material at the critical sections.
by transformation of the whole or parts into mechanisms or hy instability:

The intent of this document is to identify and record all the pertinent input requirements,
analysis &design criteria for structural design of the Ground+1 Upper floor totally 116
Dwelling building. It is aimed at formulating the basis of the structural analysis, design
& detailing work that the Structural Engineer is planning in delivering the structural
scheme of the building. The scheme will becompatible with the architectural theme,
satisfy the functional needs, at the same time conforming to the Indian Standards and
other applicable building norms to achieve safe, stable, strong and yet optimally economic
siructures.

This report covers the minimum design requirement to establish the unified design basis
that will form the overall design philosophy to be adopted in the structural design of the
proposed building.

2.0 BUILDING DESCRIPTION

Name Of Project : Villa Buildings For M/s Casagrand Premier Builder Limited
Location : 3onallur, Chengalpet

Type of Building : Residential Building(VILLA TYFE)

Building Typology : Reinforced Cement Concrete Framed Building

Plan Shape : Regular Shape

Number of Stories ¢ Ground floor + 1 upper floor.

Position of the Building : Free Standing

Total Height : 8.90 from plinth level
Inter Storey Height : 3.05/3.00 m.
Max Width Of Beam 1 200mm
Wall Thickness : 200/100mm
Floor/ Roof structure : 125/ 150 mm floor slab
Location of site :Sonallur, Chengalpet oy |
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3.0 STRUCTURAL SYSTEM

For the design of R.C.C, elements, the Limit State Method will be used as per IS 456-2000

Material ¢ Reinforced Cement Concrete Frame
Systern : Special Moment Resisting Frame
Floor System : One Way,/Two way Solid Slab

Foundation System ¢ Isolated Footing

Material Strengths : Member Concrete Grade

Columns : M25
Beams : M25
Slabs : M25
Foundation : M25

Steel type Grade Thermo mechanically Treated Fe 550
Minimum clear cover is to be provided to main steel

For Footing : Side Cover 50 mm

For Column 1 40mm /_JL tee—1"_ _———
For Beam : 25 mm for side face ',; M}LNJUBRS : MM'EH
Suructural F-“""fmﬁ" ﬁﬂdg‘.m.mhﬂ-'““‘
: 25 mm for bottom OICP Reg No: G Jaji Nagar, Mada '
fmbrosia N"m;:‘%::; 2737539
For Slab : 20 mm 'E'::':“" tumlmﬂﬂ“‘




4.0 LIST OF CODES
* In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred.
* 15456 - 2000 - Plain and reinforced concrete- code of practice

* 18 1893 — (Part [} - 2016 Criteria for earthquake resistant design of structures.

« IS5 B75 - (Part -l) - 1987 edition 3.1(1997-12) Code of practice for design loads
{other than earthquake) for buildings and structures- Dead loads

» I8 875 - (Part- 1I) = 1987 - reaffirmed 1997) Code of practice for design loads(other
than earthquake) for buildings and structures.- Imposed loads

* IS B75 - (Part - Iil) = 2015 - Code of practice for design loads (other than
earthquake) forbuildings and structures.- Wind loads

« IS 875 - (Part - V) -1987- reaffirmed 1997) Code of practice for design loads

(other thanearthquake) for buildings and structures- special loads and load
combinations,

« 1513920 - 2016 - Ductile detailing of reinforced concrete structures subjected to
seismic forces- codeof practice.
5.0 MATERIAL OF CONSTRUCTIONS

The building is RCC frame structure with Isolated Footing Foundation, columns, beams
and floor slabs beingused as diaphragms in redistribution of lateral forces.

CONCRETE
» The minimum Grade of Concrete in all RCC structural members shall be M25.

» Concrete of Grade M10 shall be used in filling, plum concrete, leveling courses and
other non-structural items.

+ Density of reinforced concrete is assumed as 25 kN/cum.

« Minimum cement content, water cement ratio ete. shall conform te 1S 456:2000
provisions fordurability and strength criteria.

CEMENT

Ordinary Portland Cement of grade 43, grade 532 or higher confirming to IS 8112 and IS
12289 isspecified for concrete grades ranging from M25 to M30

MASONRY
# Masonry works shall be made done with Solid Blocks.
AGGREGATES

The sizes of coarse aggregates conform to 1S 383 . Nominal maximum size of coarse
aggregate shall be20 mm, suitably graded as per the requirement of mix design.

The fine aggregates conform to the specifications of IS 515.

WATER

Chennai - 800 126. Mob : 9962737539
Emall : mistructuralé3@gmail.com 2



REINFORCEMENT

High yield strength deformed bars conforming to IS 1786 with ty = 550 N/ sq.mm
shall be used.

6.0 LOADING PARAMETERS

Self-Weights

Self-weight of the structural members will be considered on the basis of the following
properties.

* Density of reinforced concrete ¢ 25.0 kNfcu.m
= Density of plain concrete : 24.0kN/cum
JPlumconcrete
+ Density of steel ¢ 785 kNfcum
e Density of floor finishes / plasters : 20.4 kN/cum
» - Density of soil + 18,0 kN/cu.m
* Density of Brick Wall : 20,0 kNfoum
+ Density of AAC Block 9.0 kNfecum
* Density of Solid Block Wall v 18.0 kN/cum
+ Screeds ¢ 18.0 kN/cu.m
» Cementations water proofing : 2.5 kNjsq.m
» Lift Machine Room load 1 15.0 kN/sg.m
= False ceiling ! 0.5 kN/egq.m

Dead load (DL):

Dead load including self-weight of various materials & finished items relevant to the
design work and shall be considered as per IS: 875 (Part 1)-1987. Suspended loads if any
such as cable tray, piping & lightening fixtures shall also be considered as dead loads.

Floor Loads UDL ]
(kN/sgm])
125mm THICK Slab 0.125X1X25 3.125
150mm THICK Slab 0.150X1X25 3.75
lwm Loads ' UDL (kN/m)
200mm THICK 0.20X(3.00-0.40)X 18 9.36
WALL(including Plastering) 0.045X(3.00-0.40)X20.4 2.38
200mm THICK 0.20X(3.05-0.40)X 18 954
WALL(including Plastering) 0.045X(3.05-0.40)X20.4 [2.43
100mm THICK WALL 0.10X(3.05-0.40)X18 4. 77
([including Plastering) 0.045X(3.05-0.45)X20.4 [2.38
100mm THICK WALL 0.11X(3.00-0.40)X18 5.14
lincluding Plastering) 0.045X(3.00-0.453)X20.4 2.34
{}Iﬁl 2, X :-"d::\‘ \
. I"t -t e
JUB ME.
' mﬂ*ﬂ H]';lrnﬁl:nmm 10/004
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« Floor Finish : 1.5 KN/sq.m

= Water Proofing/ Terrace 1 3.0 KN/sg.m

= Toilet Filling 4.0 KN/sq.m

=  Staircase Waist Slab :B.0 KN/sq.m

= Dead load of waist slab =0.15X1X25 =3.75

* Dead of load of concrete steps = 0.075X1X25 = 1.875 say 6KN/Sqm
* Dead Load of Beam = 0.2XD.40X25 = 2.0KN,/m

Live Leoads on floors

Live Load shall be Considered as per IS-875 (part -2}- 1987,

Residential Building
« All Rooms and Kitchen 2.0 KN/Sqm
+ Toilet and Bath Rooms 2.0KN/Sgm

= Corridors, passages, staircases
including tire escapes,balcony J.0KN/Sgm
and stores

* Terrace 1.5 KN/Sqm

Wind Load

Wind Load Shall be considered as per |5-875 (part-3)-201 5Basic Wind Speed Shall be

Obtained from IS 875 =V
Design wind speed at the Height of

Ve = VexK1xK2xK3xK4

K1 - Probablity Factor =10
K2 - Terraine Roughness and height Factor = 1.01
K3 - Tophography factor =1.0
K4 - Impartance factor = 1.0

Ve = 50X1.0x1.01x1.0x1.0 50.5 M/s
Design Wind pressure

Pz = 0.6Vz"2

Pz = 0.6*50.542

Pz = 1530.15 N/sqm =1.53KN/sqm

Seismic Loads

The seizmic load calculations will
becarried out in accordance with 1
IS5 1893{Part 1}: 2016.5eismic Zone

1.0
Importance Factor
“Seismic Zone Factor 0.16
Response reduction Factor 5.00

Fundamental natural period — approx. 0.189




Sinece the structure is a R.C.C. structure an approximate damping value of 5% will be
considered. Space frame analysis of the structure will be carried out using response
spectium method all our detailing practicesand provisions are and will be governed by
[5: 1893 and 1S: 456

Deflection Limit
Deflection limit shall be considered accordance with [S: 456-2000
Control of Deflections
The deflection shall generally be limited to the following
= The final deflection due to all loads including the effects of temperature, creep
and shrinkage and measured from the as-cast level of the supports of floors,
roofs, and all ether horizontal members, should not normally exveed span/250.
* The deflection including the effccts of temperature, creep and shrinkage

gecurring after the erection ofpartitions and the application of finishes should
not normally exceed span/350 or 20 mm whichever is less

Basic values of Span to Effective Depth ratios

The vertical deflection limit may generally be assumed to be satisfied provided that the
span depth ratio ornet greater than the value obtained as below

Basic value of span to effective depth ratio for spans up to 10m:

= Cantilever 7
« Simply supported 20
« Continuous 26

For span above 10m

The ahove value multiply 10/spam in meter
Ks =10/span in meter

Limit on Crack width

Limit on crack with shall be consider as per I8 :456-2000 the width of crack to a
maximum limit of 0.3mm formild exposure conditions. 0.2mm is prescribed for
structure exposed to continues moisture conditions And 0.1mm for the structure
sever, very sever and extreme exposure conditions

7.0 ANALYSIS OF FRAME

A Non-multi- storied frame consists of beams and columns whose degree of
indeterminacy is very high. The Frame analysis of various members such as
beams, columns Using STAAD PRO SOFTWARE requires bending moment,
shear force and direct thrust at all sections.
The computer analysis will evaluate individual internal member forces,
reactions at foundation level and deflection pattern of the entire structure and
in the individual members. This data will then be used to verily adequacy of the
member sizes adopted and after further iterations arrive at the maost
appropriate design of the structural members. Some re-runs of the analysis
program might be required for arriving at the optimum structural space [rame
characteristics that satisfy the strenpgth and stability criteria in all respects.

%

,\h ;lﬂML

M -1 004

giructura) ENEIOELL ESEJ:#?ﬁﬁﬂhﬂ““"\
996



8.0 LOAD COMEINATIONS

The results obtained from the computer analysis in the form of member forces
and reactions will be used for design the structural members. Following load
combinations of the member forces will be considered for arriving at the design
forces.

FOR MEMBER DESIGN

GC-01 = 1.0x DEAD + 1.0 x LIVE

GC-02 = 1.5x DEAD + 1.5= LIVE

WXI1-01 =1.2xDEAD + 1.2 x LIVE + 1.2 WX
WX1-02 = 1.2 x DEAD + 1.2 x LIVE - 1.2 WX
WX1-03 = 1.5 x DEAD + 1.5 WX

WX1l-04 = 1.5 x DEAD - 1.5 WX

WX1-05 = 0.9 x DEAD + 1.5 WX

WX1-06 = 0.9 x DEAD - 1.5 WX

WX2-07 = 1.2 x DEAD+ 1.2 xLIVE + 1.2 WY
WX2I-08 =1.2xDEAD + 1.2 xLIVE - 1.2 WY
WX2-09 = 1.5 x DEAD + 1.5 WY

WX2-10 = 1.5 x DEAD - 1.5 WY

WX2-11=0.9 x DEAD + 1.5 WY
WX2-12=0.9x DEAD - 1.5 WY

EX1-01 = 1.2 x DEAD + 1.2 x LIVE + 1.2 EQX
EX1-02=1.2xDEAD + 1.2 x LIVE - 1.2 EQX
EX1-03 = 1.5 xDEAD + 1.5 EQX

EX1-04 = 1.5 x DEAD - 1.5 EQX
EX1-05=0.9x DEAD + 1,5 EQX
EX1-06 = 0.9 x DEAD - 1.5 EQX

EX2-07 = 1.2 x DEAD + 1.2 x LIVE + 1.2 EQY
EX2-08 - 1.2 x DEAD + 1.2 x LIVE - 1.2 EQY
EX2-09 = 1.5 x DEAD + 1.5 EQY

EX2-10= 1.5 =2 DEAD - 1.5 EQY

EX2-11 =0.9 x DEAD + 1.5 EQY

EX2-12 = 0.9 x DEAD - 1.5 EQY

9.0 STABILITY OF STRUCTURE

Faor the purpose of stability of the structure as a whole against
overturning, w,

The restoring moment shall not be less than 1.2 times the maximum
over turning moments dueto dead load plus 1.4 times the maximum
overturning moments due to imposed loads. In case where dead load
provides the restoring moments only 0.9 times in dead load shall be
considered. The restoring moments due to imposed loads shall be ignored.

The factor of safety against sliding shall not be less than 1.40.

Factor of safety against buoyancy shall not be less than 1.20 ignoring
the superimposed loading.

10.0 GEOTECHNICAL DATA & SOIL PARAMETERS

Az per the Geotechnical data, the recommended type of foundation is
Isolated Foundation.

Depth of the Foundation = 1.50M Depth
11.0 FOUNDATION RECOMMENDATIONS & FOUNDATION SYSTEM

Foundation Type : Isolated Footing.

Depth of Foundation : 1.50M From NGL and SBC=E£KN fmAR2, JH
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CASAGRAND PREMIER BUILDER
LIMITED

STRUCTURAL DESIGN BASIS REPORT

PROJECTTITLE:

Proposed Construction of Residential Non High-Rise Building Villa No.l To 116
Consists of Ground Floor + First Floor, Totally 116 D/U,with Club House Building
Comprised in Survey Nos. 85/1B, 86/2A1,86/2A2.,86/2B2, 86/3A, 86/3C. 86/3E,
87/2A, 87/2C, 103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/1A,
105/ 1C, 105/1D, 105/1E, 105/1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2,
105/3A3 and 105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District. OSR
& Link Road Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024 comprised
in  S.Nos, B86/2A3, 86/2B1, 86/3B, 86/3D, 87/2B, 102/1B1, 102/1B2,
102/1B3,103/3A2, 103/3AS5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of
Sonallur Village, Vandalur Taluk, Chengalpet District.
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STRUCTURAL DESIGN - STABILITY CERTIFICATE

Proposed Construction of Residential Non High-Rise Building Villa No.1 To 116 Consists
of Ground Floor + First Floor, Totally 116 D/U,with Club House Building Comprised in
Survey Nos. 85/1B, 86/2A1,86/2A2,86/2B2, B6/3A, 86/3C, 86/3E, 87/2A, 87/2C,
103/3A1, 103/3A3,103/3A4,103/3B1, 103/3B3, 103/3B5, 105/1A, 105/ 1C,
105/1D, 105/ 1E, 105/ 1F, 105/1G, 105/2A, 105/2B, 105/2C, 105/3A2, 105/3A3 and
105/3A4 of Sonallur Village, Vandalur Taluk, Chengalpet District. OSR & Link Road
Gifted vide Gift Deed No : 17676/2024, dated on 11.11.2024 comprised in S.Nos.
86/2A3, 86/2B1, 86/3B, 86/3D, 87/2B, 102/1B1, 102/1B2, 102/1B3,103/3A2,
103/3A5, 103/3B2, 103/3B4, 105/1B, 105/2D,105/3A1 of Sonallur Village, Vandalur
Taluk, Chengalpet District.

Belonging to:

CASAGRAND PREMIER BUILDER LIMITED,
NPL DEVI, NO.111, 5TH FLOOR,

LB ROAD, THIRUVANMIYUR,

CHENNAI 600 041.

The structural drawings for the above have been prepared by us on the basis of
Architectural plans & the same comply with the Indian standard. The building has been
designed for Dead loads & Live loads as per relevant IS, Wind loads as per IS 875 part-
3 and earthquake load as per IS 1893-2016.

Represented by their nominee or agents as per the proposed plans made by the builder
is designed by be in accordance with relevant IS Code and is safe, stable and suitable
for habitation only, taking all the relevant environmental factors like soil pressures elc.
into consideration.

This certificate is invalid, if any subsequent modifications are made to the structure in
any manner. Further the certificate is invalid In the case of misrepresentation of data,
suppression of records or willful modifications to records by the builder or their agents.
The building will be Structural SAFE AND SOUND when used for the purpose for which
it is designed.

Structural Engineer (A.Manjubashini)
Reg No. CGLRIST/SE /Gr-1/2023/10/004
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Structural Engineer G ll‘:iilt'lu
DTCP Reg.No: CoLDIST .GE!G!-I;’II}B,*IHFM
::;:::-a ﬂ;'c ::1 v Balajl Nagar, Madambakkam,
* 105, Mob : 9952737538
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1.0 INTRODUCTION

The basic aim of the structural design is to build a structure, which is safe, fulfilling the
intended purpose during its estimated life span, economical in terms of initial and
maintenance cost, durable and also maintaining a good acsthetic appearance. A building
is considered to be structurally sound, if the individual elements and the building as a
whole satisfy the criteria for strength, stability and serviceability and in seismic arcas
additional eriteria for ductility and energy absorption capabilities. The overall building must
be strong enough to transfer all loads through the structure to the ground without
collapsing or losing structural integrity by rupture of the material at the critical sections,
by transformation of the whole or parts into mechanisms or by instability.

The intent of this document is to identify and record all the pertinent input requirements,
analysis &design criteria for structural design of the Ground+1 Upper floor totally 116
Dwelling building. [t is aimed at formulating the basis of the structural analysis, design &
detailing work that the Structural Engineer is planning in delivering the structural scheme
of the building. The scheme will becompatible with the architectural theme, satisfy the
functional needs, at the same time conforming to the Indian Standards and other applicable
building norms to achieve safe, stable, strong and yvet optimally economic structures.

This report covers the minimum design requirement to establish the unified design basis
that will form the overall design philosophy to be adopted in the structural design of the
proposed building.

2.0 BUILDING DESCRIFTION

Name Of Project : Villa Buildings For M/s Casagrand Premier Builder Limited
Location : SBonallur, Chengalpet

Twvpe of Building : Residential Clubhouse Building

Building Typology : Reinforced Cement Concrete Framed Building
Plan Shape : Regular Shape

Number of Stories : Basement+Ground floor + First Floor
Position of the Building : Free Standing

Total IHeight : 7.35m from plinth level

Inter Storey Height : 3.60/2.85 m.

Max Width Of Beam » 200mm

Wall Thickness :200/100mm

Floor/Roof structure + 125/ 150 mm floor slab

Location of site :B5onallur, Chengalp t
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3.0 STRUCTURAL SYSTEM

For the design of R.C.C. elements, the Limit State Method will be used as per IS 456-2000

Material : Reinforced Cement Concrete Frame
System : Special Moment Resisting Frame
Floor System 1 One Way/Two way Solid Slab
Foundation System : Raft Footing

Material Strengths i Member Concrete Grade

Columns i M25

Beams : M25

Slabs : M25

Foundation : M25

Steel type Grade Thermo mechanically Treated Fe 550
Minimum clear cover is to be provided to main steel

For Footing : Side Cover 50 mm
For Column : 40mm
For Beam : 25 mm for =side face

: 25 mm for bottom

For Slab : 20 mm lﬂﬁ . j Y
3 xFA:
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4.0 LIST OF CODES
¢ In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred.
« 5456 - 2000 - Plain and reinforced concrete- code of practice

» IS5 1893 - (Part |) - 2016 Criteria for earthquake resistant design of structures.

« IS 875 - (Part -l}) — 1987 edition 3.1(1997-12) Code of practice for design loads
(other than earthquake) for buildings and structures- Dead loads

« [5 875 - (Part- ) - 1987 - reaffirmed 1997) Code of practice for design loads(other
than earthquake) for buildings and structures.- Imposed loads

» IS5 875 - (Part — III) - 2015 - Code of practice for design loads (other than
earthquake) forbuildings and structures.- Wind loads

» IS5 875 - (Part - V) -1987- reaffirmed 1997) Cade of practice for design loads
(other thanearthquake) for buildings and structures- special loads and load
combinations.

+ IS 13920 - 2016 - Ductile detailing of reinforced concrete structures subjected to
seismic forces- codeofl practice.

5.0 MATERIAL OF CONSTRUCTIONS

The building is RCC frame structure with lsolated Footing Foundation, columns, beams
and floor slabs beingused as diaphragms in redistribution of lateral forces.

CONCRETE
* The minimum Grade of Concrete in all RCC structural members shall be M25,

+ Concrete of Grade M10 shall be used in filling, plum concrete, leveling courses and
other non-structural items.

* Density of reinforced concrete is assumed as 25 kN/cum.

« Minimum cement content, water cement ratio ete, shall conform to 1S 456:2000
provisions fordurability and strength criteria.

CEMENT

Ordinary Portland Cement of grade 43, grade 53 or higher confirming to IS8112 and IS
12269 isspecified for concrete grades ranging from M25 to M30

MASONRY
* Masonry works shall be made done with Solid Blocks,
AGGREGATES

The sizes of coarse aggregates conform to IS 383.Nominal maximum size of coarse |
aggregate shall be20 mm, suitably graded as per the requirement ﬂf-ﬁgf_ﬁign ! * .
S

The fine aggregates conform to the specifications of IS 515. | A, MAN A
| Structursl Engineer Gra - 1[SE)
| DTCP Reg.No! COLDIST /SE/ Eﬁv‘i}ﬂﬁ.’lﬂﬂﬂl
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REINFORCEMENT

High vield strength deformed bars conforming to IS 1786 with fy = 550 N/ sg.mm
shall be used.

6.0 LOADING PARAMETERS
Self-Weights

Self-weight of the structural members will be considered on the basis of the following
properties.

= Density of reinforced concrete : 25.0kN/cu.m
* Density of plain concrete b 240 kN/cuam
/Plumeconcrete
*« Density of steel i 78.5 kN/cum
 Density of floor finishes / plasters : 20.4 kN/cum
= Density of soil : 1B.0kN/cu.m
= Density of Brick Wall ;o 20,0 kN/cuwm
* Density of AAC Block : 9.0 kN/cu.m
s Density of Solid Block Wall : 18.0 kNfcum
= Screeds : 18.0 kNfcu.m
* Cementations water proofing : 2.5 kNfsq.m
+ Lift Machine Room load - 15.0 kN/sq.m
= False ceiling ; 0.5 kM/sq.m

Dead load (DL):

Dead load including self-weight of various materials & finished items relevant to the
design work and shall be considered as per IS: 875 (Part I}-1987. Suspended loads if any
such as cable tray, piping & lightening fixtures shall also be considered as dead loads.

Floor Loads UDL

[(kN/sgqm)
'125mm THICK Slab 0.125X1X25 3,125
|
150mm THICK Slab 0. 150X 1X25 3.75
Wall Loads UDL (kN/m) |
200mm THICK 0.20X(3.60-0.40)X 18 11.52
WALL{including Plastering) 0.045X(2.60-0.40)X20.4 2.93
200mm THICK 0.20X(2.85-0.40)X 18 3.82
WALL{including Plastering) 0.045X(2.85-0.40)X20.4 2.24
100mm THICK WALL 0. 10X (3.60-0.40)X 18 5.76
[including Plastering) 0.045X(3.60-0.40)X20.4 [2.93
100mm THICK WALL 0.10X(2.85-0.40)X18 B4l
[including Plastering) 0.045X(2.85-0.40)X20.4 2.24
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= Floor Finish t 1.5 KN/sqg.m

= Water Proofing/ Terrace : 3.0 KN/sg.m

= Toilet Filling ;4.0 KN/sgq.m

» Staircase Waist Slab : 6.0 KN/fsgq.m

s Dead load of waist slab = 0D.15X1X25 =3.75

#= Dead of load of conerete steps = 0.075X1X25 = 1.875 say 6KN/Sqm
= Dead Load of Beam = 0.2X0.40X25 = 2.0KN/m

Live Loads on floors

Live Load shall be Considered as per IS-875 (part -2)-1987.

Residential Building
+« All Rooms and Kitchen 2.0 KN/Sgm
* ‘Toilet and Bath Rooms 2.0KN/Sqm

#« Corridors, passages, staircases
including tire escapes, balecony 3.0KN/Sqm
and stores

* Terrace 1.5 KN/3gm
Wind Load
Wind Load Shall be considered as per 15-875 (part-3)-2015Basic Wind Speed Shall be
Obtained from 1S 875 = Vy
Design wind speed at the Height of

Ve = VixK1IxK2xK3xK4

K1 - Probablity Factor =1.0

K2 - Terraine Roughness and height Factor = 1.01

K3 - Tophography factor =1.0

K4 - Impartance factor =1.0

Ve = 50X1.0x1.01x1.0x1.0 = 50.5 M/s
Design Wind pressure

Pz = 0.6Vz"2

Pz = 0.6*50.5"2
Pz = 1530.15 N/sgm =1.53KN/sqm

Seismic Loads

The seismic load calculations will
becarried out in accordance with 1t

IS 1893(Part 1): 2016.8eismic Zone

Importance Factor

Seismic Zone Factor
Response reduction Factor
Fundamental natural period - approx.
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Since the structure is a R.C.C. structure an approximate damping value of 5% will be
considered, Space frame analysis of the structure will be carried out using response
specirum method all our detailing practicesand provisions are and will be governed by
I5: 1893 and [S: 456

Deflection Limit
Deflection limit shall be considered accordance with 15: 456-2000
Control of Deflections
The deflection shall generally be limited to the following
* The final deflection due to all loads including the effects of temperature, creep
and shrinkage and measured from the as-cast level of the supports of floors,
roofs, and all other horizontal members, should not normally exceed span /250,
* The deflection including the effects of temperature, creep and shrinkage

occurring after the erection ofpartitions and the application of finishes should
not normally exceed span/350 or 20 mm whichever is less

Basic values of Span to Effective Depth ratios

The vertical deflection limit may generally be assumed to be satisfied provided that the
span depth ratio ornot greater than the value obtained as below

Basic value of span to effective depth ratio for spans up to 10m:

+« Cantilever Fi
= Simply supported 20
¢+  Continuous 26

For span above 10m

The above value multiply 10/spam in meter
Ks =10/span in meter

Limit on Crack width

Limit on crack with shall be consider as per I8 :456-2000 the width of crack to a
maximum limit of 0.3mm for mild exposure conditions, 0.2mm is prescribed for
structure exposed to continues moisture conditions And 0.1mm for the structure
sever, very sever and extreme exposure conditions

7.0 ANALYSIS OF FRAME

A Non-multi- storied frame consists of beams and columns whose degree of
indeterminacy is very high. The Frame analysis of various members such as
beams, columns Using STAAD PRO SOFTWARE requires bending moment, shear
foree and direct thrust at all sections.

The computer analysis will evaluate individual intermal member forces, reactions
at foundation level and deflection pattern of the entire structure and in the
individual members. This data will then be used 1o verify adequacy of the member
sizes adopted and after further iterations arrive at the most appropriate design
of the structural members. Some re-runs of the analysis program might be
required for arriving at the optimum structural space frﬂ.l:m: chu.ract;ns cs that
satisfy the strength and stability criteria in all respects. i N
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8.0 LOAD COMBINATIONS

The results obtained from the computer analysis in the form of member forces
and reactions will be used for design the structural members. Following load
combinations of the member forces will be considered for arriving at the design
forces.

FOR MEMBER DESIGN

GC-01 = 1.0x DEAD + 1.0 x LIVE

GC-02 = 1.5x DEAD + 1.5x LIVE

WX1-01 =1.2xDEAD + 1.2 xLIVE + 1.2 WX
Wx1-02 =1.2xDEAD + 1.2 xLIVE - 1.2WX
WX1-03 = 1.5x DEAD ~ 1.5 WX

WX1-04 = 1.5 x DEAD - 1.5 WX

WX1-05 = 0.9 x DEAD + 1.5 WX

WX1-06 - 0.9 x DEAD - 1.5 WX

WHX2Z-07 = 1.2xDEAD + 1.2 x LIVE + 1.2 WY
WX3-08 =1.2xDEAD + 1.2ZxLIVE - 1.2 WY
WEK2-09 = 1.5 x DEAD + 1.5 WY

WX2-10 = 1.5 x DEAD - 1.5 WY

Wxi-11 = 0.9 x DEAD + 1.5 WY

WX2-12 = 0.9 x DEAD - 1.5 WY

EX1-01 =12 xDEAD + 1.2 x LIVE + 1.2 EQX
EX1-02 = 1.2 x DEAD + 1.2 x LIVE - 1.2 EQX
EX1-03 = 1.5x DEAD + 1.5 EQX

EX1-04 = 1.5 x DEAD - 1.5 EQX

EX1-05 = 0.9 x DEAD + 1.5 EQX
EX1-06 = 0.9 x DEAD - 1.5 EQX

EX2-07 = 1.2 x DEAD + 1.2 x LIVE + 1.2 EQY
EX2-08 = 1.2 x DEAD + 1.2 x LIVE - 1.2 EQY
EX2-09 = 1.5 x DEAD + 1.5 EQY

EX2-10 = 1.5 x DEAD - 1.5 EQY

EX2-11 = 0.9 x DEAD + 1.5 EQY
EX2-12 =09 x DEAD - 1.5 EQY

9.0  STABILITY OF STRUCTURE

For the purpose of stability of the structure as a whole against
overturning, w,

The restoring moment shall not be less than 1.2 times the maximum
over turning moments dueto dead load plus 1.4 times the maximum
overturning moments due to imposed loads. In case where dead load provides
the restoring moments only 0.9 times in dead load shall be considered. The
restoring moments due to imposed loads shall be ignored.

The factor of safety against sliding shall not be less than 1.40.

Factor of safety against buoyancy shall not be less than 1.20 ignoring
the superimposed loading,

10.0 GEOTECHNICAL DATA & SOIL PARAMETERS

As per the Geotechnical data, the recommended type of foundation is
Isolated Foundation.

Depth of the Foundation = 5M Depth
11.0 FOUNDATION RECOMMENDATIONS & FOUNDATION SYSTEM
Foundation Type : Raft Footing, S

P

7
Depth of Foundation : 5.00M From NGL and SBC=250KN/ ﬁ;;—:- o
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Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

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