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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 mainteining 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 arcas
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 seclions,
by transformation of the whole or parts into mechanisms or by instability.

The intent of this document is to identfy 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
proposed building,

2.0 BUILDING DESCRIPTION

Name Of Project : Villa Buildings For M /e Casagrand Premier Builder Limited

Location : Bonallur, Chengalpet

Type of Building : Residential Building(VILLA TYPE)
Building Typology : Reinforced Cement Concrete Framed Building
Plan Shape : Regular Shape

Number of Stories : Ground Moor + 1 upper floor.

Position of the Building
Total Height

Inter Storey Height
Max Width Of Beam
Wall Thickness

Floor/ Roof structure

Location of site

¢ Free Standing

1 9.30m from plinth level
1225 m.

: 200mm

200/ 100mm

: 125/ 150 mm floor slab

i Sonallur, Chengalpet

Engl
' DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004
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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 : One Way/Two way Solid Slab
Foundation System : Isolated Footing

Material Strengths : Member Concrete Grade

Columns tM25

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 : Bide Cover 50 mm
For Column : 40mm
For Beam ; 25 mm for side face

1 25 mm for bottom

For Slab : 20 mm

' DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004



4.0 LIST OF CODES
= In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred.
« I8 456 - 2000 = Plain and reinforced conerete- code of practice

» 51893 — (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
jother than earthquake) for buildings and structures- Dead loads

« IS 875 = [Part- [l] = 1987 - reaffirmed 1997) Code of practice for design loads{other
than earthgquake) for buildings and structures.- Imposed loads

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

« IS B75 = (Part = V) -1987- reaffirmed 1997) Code of practice for design loads
(other thanearthquake) for buildings and structures- special loads and load
combinations.

« 18 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 Fooling Foundation, columns, beams
and Moor slabs beingused as diaphragms in redistribution of lateral forces,

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

» Concrete of Grade M15 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 1S 8112 and IS
12269 isspecified for concrete grades ranging from M25 10 M30.

MASONRY
* Masonry works shall be made done with AAC Blocks.
AGGREGATES

The sizes of coarse aggrepates conform to IS 383, Nominal maximum size of coarse
aggregate shall be20 mm, suitably graded as per the reguirement of mix design.

The fine aggregates conform to the specifications of 15 515,
WATER

Mixing Water shall confirm to IS 456: 2000, 3P-23 “Handboo

Structural Enginker Grade - | (SE)
DTCP Reg No: CGLDIST /SE/GR-1/2023/10/004



REINFORCEMENT

High vield strength deformed bars conforming to 1S 1786 with {y = 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 : 25.0 kN/eum
«  Density of plain concrete 240 kN/cum

fPlumconcrete

 Density of steel : TH.5 kN/cu.m
= Density of floor fnishes / plasters: @ 204 kN/cu.m
« Density of soil o 1B.0 KN/cu.m
* Density of Brick Wall : 20.0 EN/cu.m
»  Density of AAC Block ¢ 9.0 kN/eum
»  Density of Solid Block Wall : 18.0 kN/cu.m
» Screeds r 18.0 kN/feu,m
s  Cementations water proofing 2.5 kNjsq.m
» Lift Machine Room load ¢ 150 kN/sg.m
* False ceiling : 0.5kN/sqm

Dead load (DL):

Dead load including sell~weight of various materials & finished items relevant to the
design work and shall be considered as per 1S: 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/sqgm)
125mm THICK Slab 0.125X1X25 3.125
150mm THICK Slab 0.150X1X25 3.75
Wall Loads L (kN/m)
200mm THICK 0.20X(3.05-0.40)X9.0 .77
WALL(including Plastering) 0.045X(3.05-0.40)X9.0 [1.07
200mm THICK 0.20X(2.25-0.40)X9.0 5.13
WALL(including Plastering) 0.045X(3.25-0.40)X9.0  [1.15
100mm THICK WALL 0.10X(3.25-0.40)X9.0 2.39
(including Plastering) 0.045X(3.05-0.45)X9.0 [1.07
100mm THICK WALL 0.11X(3.25-0.40)X9.0 282
(including Plastering) 0.045X(3.05-0.45)X9.0 [1.15




= Floor Finish

Water Proofing/Terrace
Toilet Filling

Staircase Waist Slab

Dead load of waist slab
Dead load of concrete steps
Dead Load of Beam

Live Loads on {loors

: 1.5 KN/sg.m
: 3.0 KN/=gq.m
r 4.0 KN/sg.m
: 6.0 KN/=sg.m

= 0.15X1X25 = 3.75
= 0.075X1IX25 = 1.875 say 6KN /Sgm
= 0.2X0.40X25 = 2.0KN/m

Live Load shall be Considered as per [S-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/Sgm
Wind Load

Wind Load Shall be considered as per 1S-875 (part-3)-2015Basic Wind Speed Shall be

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

Ve = VexK IxK2xK3axK4

K1 - Probablity Factar

K2 - Terraine Roughness and height Factor

K3 - Tophography factor
K4 - Impartance [actor

Ve=50X1.0x1.01x1.0x1.0

Design Wind pressure

Pz = 0.6VzA2

Pz = 0.6*50.5"2

Pz = 15330.15 N/sgm =1.53KN/sqgm

Seismic Loads

L A
F-_"'_-'—!
cOoo

=505 M/s

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

11

Importance Factor e

Seismic Zone Factor 0.16
Response reduction Factor 5.00
Fundamental natural period — approx, DAY

AS

Structural Enginedr Gradg -iﬁilil
DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004



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 [rom the as-cast level of the supports of floors,
rools, 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 s 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 ratie for spans up 1o 10m:

«  Cantilever 7
* Simply supported 20
s 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 Lo 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 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 frame
characteristics that satisfy the strength and stability criteria in all re

%
A B HINI M.r..._
Structural Enghheer Grade - | [SE)

OTCP Reg.No: CGLDIST ISE;I'GR-IJIPBHIHM



8.0 LOAD COMEBINATIONS

The results abtained 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 + 1.0x LIVE

GC-02 = 1.5xDEAD + 1.5 x LIVE

WX1-01 = 12xDEAD 4+ 1L.2x LIVE+ 1.2WX
WX1-02 = 1.2 x DEAD + 1.2 x LIVE - 1.2 WX
WX1-02 = 1.5%x DEAD =+ 1.5 WX

WX1l-D4 - 1.5 x DEAD - 1.5 WX

WX1-05 =09 x DEAD + 1.5 WX

WX1-06 = 0.9x DEAD - 1.5 WX

WX2-07 = 1.2 x DEAD + 1.2 x LIVE + 1.2 WY
WX2-08B = 12xDEAD + 1.2x LIVE - 1.2 WY

WX2-00 = 1.5 x DEAD + 1.53'WY
WXZ-10 = 1.5 x DEAD - 1.5 WY
WX2-11 =09 x DEAD + 1.5 WY
WX2-12 = 0.9 % DEAD - 1.5WY
EXx1-01 = 1.2 x DEAD + 1.2 x LIVE + 1.2 EQX

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

EX1-04 = 1.5 x DEAD - 1:3 EQX

EX1-05 = 0.9 x DEAD + 1.5 BQX

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= 1.5x DEAD = 1.5 EQY

EX2-10= 1.5 x DEAD - 1.5 EQY

EX2-11 = 0.9 x DEAD + 1.5 EQY
EXZ2-12=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 superimposod 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 Footing
Depth of Foundation : 1.50M From NGL and SBC=
™
Mx HIN}HM-!..
] L]
Structural /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 estitnated life span, economical in terms of initial and
maintenance cost, durable and also maintaining a good aesthetie appearanee. A building
is considered te 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 capahbilities. 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 simed at formulating the basis of the structursl 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 reguirement to establish the unified design basis
that will form the overall design philosophy to be adopted in the structural design of the

preposed building.

2.0 BUILDING DESCRIPTION

MName Of Project
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
: B.90m from plinth level
: 3.05 m.
: 200mm
: 200/ 100mm
: 125/150 mm floor slab

: Sonallur, Chengalpet

.
A.MA
Structural Engineer
DTCP Reg.No: CGLD

: Villa Buildings For M/s Casagrand Premier Builder Limited
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3.0 STRUCTURAL SYSTEM

For the design of R.C.C. ¢lements, 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 : Isolated Footing

Material Strengths ¢ Member Concrete Grade

Columns : M25

Beams : M35

Slabs : M25

Foundation : M25

Steel type Grade Thermo mechanically Treated Fe 5350
Minimum clear cover is to be provided to main steel

For Footing ¢ Side Cover 50 mm
For Column  40mm . —/4'

_ . . MANJUBASHINI ME,
For Beam : 25 mm for side face | ‘sl:,‘rumuﬂ} Enginee? Grade - | (SE)

: SE/GR-1/2023/10/004
+ 25 mm for bottom DTCP Reg, Ne: CGLDIST /387 LA

For Slab 20 mm



4.0 LIST OF CODES
* In the analysis, design and detailing of the building, the latest editions of fallowing
Indian Standardswill be referred.
= 5456 = 2000 - Plain and reinforced concrete- code of practice
« 151893 — (Part |)— 2016 Criteria for earthquake resistant design of structures.

o 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

* [SAT5 - (Part-11) — 1987 - reaffirmed 199Y) Code of practice for design loads{other
than earthguake) for buildings and structures.- Imposed loads

= 1S 875 — (Part = ) = 2015 - Code of practice for design loads (other than
carthquake) forbuildings and structures, - Wind loads

= [8 B7S = (Part = V] -1987- realirmed 1997) Code of practice for desipgn loads
(other thanearthquake] for buildings and structures- special loads and load
combinations.

= IS5 13920 - 2016 - Ductile detailing of reinforced concrete structures subjected to
geismic forees- codeof practice.

5.0 MATERIAL OF CONSTRUCTIONS

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

CONCRETE
s The minimuam Grade of Concrete in all RCC structural members shall be M25.

= Concrete of Grade M15 shall be used in filling, plum conerete, leveling courses and
other non-structural items.

«  Density of reinforced conerete 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 532 or higher confirming te IS 8112 and IS
12269 isspecified for concrete grades ranging from M25 to M30

MASONRY
= Masonry works shall be made done with AAC Blocks.
AGGREGATES

The sizes of coarse aggregates conform to 15 383. Nominal maximum size of coarse
aggregate shall be20 mm, suitably graded as per the requirement of mix design.

The fine aggregates conform to the specificatons of I8 515.
WATER

Mixing Water shall confirm to 1S 456:; 2000, SP-23 “"Handbook fo

.MA
| &
]. ﬁ-[mcpmg:u?mmm ISEIGH-HH



REINFORCEMENT

High wield strength deformed bars conforming to 13 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 reinforeed concrete
Density of plain concrete
/Flumconcrete

Diensity of steel

Density of floor finishes [ plasters

Density of soil

Density of Brick Wall
Density of AAC Block

Density of Solid Block Wall
Screeds

Cementations water proofing
Lift Machine Room load
False ceiling

25.0 kN/eu.m
240 EN/cu.m

78,5 kN/eum
2004 kN/cu.m
18.0 kN/cu.m
20,0 kN/cum
9.0 kN/eu.m
18.0 kN /cu.m
18,0 kN/cu.m
2.5 kN/sq.m
15.0 kN /sg.m

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
(N /=qm)|
125mm THICK Slab 0. 125X 1X25 3.125
150mm THICK Slab 0. 150X 1X25 3.75
Wall Loads [UDL (kNjm)

200mm THICK
WALL{including Plastering)

0. 20X(3.05-0.40)X9.0 i
0.045X(3.05-0.40)X9.0 1.07

OOmm THICK
WALL(Including Plastering)

0.20X(3.25-0.40)X9.0 5.13
0.045X(3.25-0.40)X9.0 1.15

100mm THICK WALL
(including Plastering)

0. 10X(3.25-0.40)X9.0 2.39
0.045X(3.05-0.45)X9 .0 1.07

100mm THICK WALL
(including Plastering)

0.11X(3.25-0.40)X8.0 2.82
0.045X(3.05-0.45)X9.0 1.15

| A

[

PANJUBASHINI ME,
ructural Engineer Grade - | (SE)
pTCP Reg.Mo; CGLDIST ;sﬂﬁn-l}zn_ﬂ.{m{u@




*  Floor Finish ! 1.5 KNfsg.m

» Water Proohng,/Terrace : 3.0 KN/sq.m

» Taoilet Filling 14,0 KN/sg.m

»  Stajrcasec Waist Slab 6.0 KN/sg.m

» Dead load of waist slab = (L15X1X25 =3.75

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

Livc_: Loads on floors

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

Residential Building
« All Rooms and Kitchen

»  Toilet and Bath Rooms

« Corridors, passages, staircases

including tire escapes,balcony

and stores
« Terrace
Wind Load

2.0 KN/Sqm

2.0KN/8gm

3.0KN/Sqm

1.5 KN/Sqm

Wind Load Shall be considered as per 15-8B75 (part-3}-2015Basic Wind Speed Shall be

Obtained from IS B75 = V),
Design wind speed at the Height of

Ve = VixK1xK2xK3xK4

K1 - Probablity Factor

K2 - Terraine Roughness and height Factor

K3 - Tophography factor
K4 - Impartance factor

Vz=350X1.0x1.01x1.0x1.0
Design Wind pressure
Pz = 0.6Vz"2

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

Seismic Loads

The seismic load calculations wqill
becarried out in accordance with
I3 1893(Part 1): 2016.Seismic Zone

1

1.0
Importance Factor
Seismic Zone Factor 0.16
Respanse reduction Factor 5.00
Fundamental natural period = approx. 0,178




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 responsc
spectrum method all our detalling practicesand provisions are and will be governed by
IS: 1893 and 15; 456

Deflection Limit
Deflection limit shall be considered accordance with [5: 456-2000
Control of Deflections
The deflection shall generally be limited to the following
o The final deflection due 1o all loads including the effects of tlemperature, 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
necurring after the erection ofpartitions and the application of finishes should
nol normally exceed span/350 or 20 mm whichever is less

Basic values of Span to Effective Depth ratios

The vertical defllection limit may generally be assumed to be satished 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 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 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 mumhlt:r forces,
reactions at foundation level and deflection pattern of the entire structure and
i1 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 structur:al. members, Sﬂ!me re-runs of the an at;}sx.s
program might be required for armiving at the optimum _al,nrz::ttura] space [rame
characteristics that satisfy the strength and stability criteria in Il respegts.




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 = 1.5xDEAD+ 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
WXI-03 = 1.5 x DEAD + 1.5 WX

WX1-04 = 1.5 xDEAD - 1.5 WX

WX1-05 = (0.9 x DEAD 4+ 1.5 WX

WHX1I-06 =09 x DEAD - 1.5 WX

WX2-07T = 1.2 xDEAD 4+ 1.2 x LIVE + 1.2 WY
WX208 = 1.2 xDEAD + 1.2 x LIVE - 1.2 WY
WX2-09 = 1.5 x DEAD + 1.5 WY

WX2-10 = 1.5 xDEAD - 1.5 WY

WXZ-11=0.9x DEAD + 1.5 WY
Wx2-12=09x DEAD} - 1.5 WY

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

EX1-04 = 1.5 x DEAD - 1.5 EQX
EX1-05=09x DEAD + 1.5 EQX
EX1-06=09 x DEAD - 1.5 EQX

EX2-07 = L2 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

EXZ2-12 =09 x DEAD - 1-53 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
overturming moments due to imposed loads. In case where dead load
provides the restoring moments only 0.9 times in dead load shall he
considered. The restoring moments due to imposed loads shall be ignored.

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

Factor of safety against buoyaney shall not be less than 1.20 ignoring
the superimposoed 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

| Structural Grade - 1 (SE)
' %‘Eﬁ“&i‘f CGLDIST /SE/GR 2013/10/008
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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
iz 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 whele or parts inte mechanisrng or by instability.

The intent of this decument is to identify and record all the pertinent input requirements,
analysis fdesign eriteria 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,
satisfly the functlional needs, at the same time conforming to the Indian Standards and
other applicable building norms to achieve safe, stable, strong and yet optimally econemic
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 Mys Casagrand Premier Builder Limited
Location : Bonallur, 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 1 9. 30m from plinth level

Inter Storey Height : 3.25 m.

Max Width Of Beam ¢ 200mm

Wall Thickness £ 200/ 100mm

Floor/ Roof structure 2 125/ 150 mum floor slab

Location of site :Sonallur, Chengalpet

| Structural En Grade - | m;uz"
T /5E/GR-1/2023/10/004
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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

Svsatem

Floor System
Foundation System
Material Strengths

Columns
Beams
Slabs

Foundation

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

: M25
: M25
y M25
: M25

Stee] type Orade Thermo mechanically Treated Fe 550
Minimum clear cover is to be provided to main steel

For Footing
For Column

For Beam

For Slab

¢ Side Cover 50 mm

: 40mm 2

25 mm for side face | A. MANJUBASHINI Mk,

_ | Structural Engineer Grade - | (S}

¢ 25 mm for bottom DTCP Reg,No: CGLDIST /SE/GR-1/2023/10/004

: 20 mm




4.0 LIST OF CODES
= In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred.
 [3456 -2000 - Plain and reinforced conerete- code of practice

= S 1893 — (Part |- 2016 Criteria for earthguake resistant design of structures,

= [S B75 —(Part -I) — 1987 edition 3.1(1997-12) Code of practice for design loads
(other than earthguake)] for buildings and structures. Dead loads

s |5 BY5 = (Part- [I} = 1987 - reaffirmed 1997) Code of practice for design loads{other
than earthgualke) for buildings and structures. - Imposed loads

» [8 875 — (Part - II) — 2015 - Code of practice for design loads (other than
earthquake) forbuildings and structures.- Wind loads

« I8 BYS5 - (Part - V] -1987- reaffirmed 1997) Code of practice for design loads
fother thanearthguake) for buildings and structures- special loads and load

comhbinations.

« [8 13920 - 2016 - Ductile detailing of reinforced concrete structures subjected to
scismic 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,

s  Concrete of Grade M15 shall be used in filling, plum concrete, leveling courses and
other non-stractural items.

*«  Density of reinforced conerete is assumed as 25 kKN /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 AAC 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 of mix design.

The fine aggregates conform to the specifications of IS 515,

WATER

Mixing Water shall confirm to 1S 456; 2000, SP-23 “Handbook fo

A MANJUBASHINI we.
OTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004



REINFORCEMENT

High vield strength deformed bars conforming to 1S 1786 with [y = 550 N/ sg.mm

shall be used.

6.0 LOADING PARAMETERS

Self-Weights

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

properties,

Density of reinforced concrete
Density of plain concrete
fPlumconcrete

Density of steel

Density of floor finishes [ plasters
Density of soil

Density of Brick Wall
Density of AAC Block

Density of Bolid Block Wall
Screeds

Cementations water proofing
Lift Machine Room load
False ceiling

- & ® & @ % ® ® ® &

Dead load (DL):

250 kN/cu.m
24.0 kN/eu.m

T78.5 kN/cu.m
204 EN/cu.m
18.0 kN/cu.m
2000 kNfeu.m
9.0 kN/eu.m
18.0 kM/cu.m
18.0 kN/cum
2.5 kN/sq.m
15.0 kN/sq.m

0.5 kN /sq.m

Dead load including self-weight of various materials 8& 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/sqm)

125mm THICK Slab

0.125X1X25

2.123

150mm THICK Slab

0.150X1X25 3.75

Wall Loads

]U‘DL (kkN/m)

200mm THICK
WALL({including Plastering)

0.20X(3.05-0.40)X9.0 .77
0.045X(3.05-0.40)X2.0 1.07

200mm THICK
WALL(including Plastering)

0.20X(3.25-0.40)X9.0 .13
0.045X(3.25-0.40)X9.0 LS

100mm THICK WAILL
[including Plastering)

0.10X(3.25-0.40)X9.0 2.39
0.045X{3.05-0,451X9.0 1.07

100mm THICK WALL
lincluding Plastering)

0.11X(3.25-0.40)X9.0 2.82
0.045X(3.05-0.45)X9.0 1.15

rGrade - | | MR,

DTCP Reg.No: CGLDIST ISE.-*GH-UMHHW



Floor Finish

Water Proofing/Terrace
Toilet Filling

Staircase Waist Slab
Dead load of waist slab

Dead Load of Beam

Live‘ Loads on floors

=0 15X 1X25
Dead of load of concrete steps = 0.073X1X25 = 1.875 say 6KN/Sqm
= L.2ZXN0.40X25 = 2.0KEN/m

: 1.5 KNfsqm
¢ 3.0 KN/sg.m
4.0 KNfsq.m
6.0 KN/sgm
=375

Live Load shall be Considered as per 15-875 [part -2)-1987,

Residential Building

=  All Rooms and Kitchen

2.0 KN/Sqm

* Taoilet and Bath Rooms 2.0KN/Sqm
« Corridors, passages, staircases
including tire escapes,balcony J.0KN/Sgm
and stores
* Terrace 1.5 KN/8gm
Wind Load

Wind Load Shall be considered as per IS-875 (part-3)-2015Basic Wind Speed Shall be

Obtained from 15 875 =V,
Design wind speed at the Height of

Vz = VixKIxK2xK3xK4

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

Design Wind pressure

Pz= 0.6Va2n2

Pz = 0.6*50.5"3

Pz = 1530.15 N/sqm =1.53KN/sqm

Seismic Loads

50.5M/s

The seismic load calculations will

becarried out in accordance with 1

IS 1893(Part 1): 2016.Scismic Zone

Importance Factor 1.0
Seismic Zone Factor 0.16
Response reduction Factor 5.00
Fundamental natural period - approx. 0.191

| Structural Engineer Grade - | (SE)
DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004



Since the structure isa R.C.C. structure an approximate damping value of 5% will be
considered. Space frame analysis of the structure will be earried out using responsc
spectrum method all our detailing practicesand provisions are and will be governed by
I3: 1893 and IS: 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 exceced 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:

s Cantilever ¥
« Simply supported 20
« (Continuous 26

For span above 10m

The above value multiply 10/spam in meter
Kz =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 strocture
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 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 frame
characteristics that satisfy the strength and stability criteria in all rgspects.




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 =10xDEAD+ 1.0 x LIVE

GC-02 = 1.5xDEAD+ 1.53x LIVE

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

WX1l-04 = 1.5 xDEAD - 1.3 WX

WX1-05 = 0.9 x DEAD + 1.5 WX

WX1-06 =0.9x DEAD - 1.5 WX

WX2-07 = 1.2XxDEAD +1.2x LIVE + 1.2 WY
WX2-08B =12 xDEAD+1.2xLIVE - 1.2 WY
WX2-09 = 1.5 x DEAD + 1.5 WY

WX2-10 = 1.5 x DEAD - 1.5 WY

WX2-11 =009 x DEAD + 1.5 WY

WX2-12 =0.9% DEAD - 1.5 WY
EX1-01=12xDEAD + 1.2 x LIVE + 1.2 EQX
EX1-02= 1.2 x DEAD + 1.2 % LIVE - 1.2 EQX
EX1-03= 1.5x DEAD + 1.5 EQX

EX1-04 = 1.5 x DEAD - 1.5 EOQX

EX1-05 =09 x DEAD + 1.5 EQX

EX1-06 = 0.9 x DEAL - 1.5 EQX
EX2-07=12xDEAD + 1.2 x LIVE + 1.2 EQY
EX2.08 = 1.2 x DEAD + 1.2 x LIVE - 1.2 EQY
EX2-00 = 1.5x DEAD + 1.5 EQY

EXZ-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 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"2

Structural Engineer Grade - | (SE)
DTCR Reg.No: cﬁms_'r .fsym-lfmnum
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1.0 INTRODUCTION

The basic aim of the structural design {s 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 satsfy 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
s 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 basig
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
Flan Shape : Regular Shape

Number of Stories : Ground floor + 1 upper floor.

Pasition of the Building  : Free Standing

Total Height 19,30 from plinth level

Inter Storey Height : 325 m.

Max Width Of Beam : 200mm

Wall Thickness 1200/ 100mm

Floor/ Roof structure : 125/ 150 mm floor slab

Location of site t8onallur, Chengalpet

A, MANJUBKSHTNI me.

Structural Enginge
DTCP Reg-No: CGLDIST /SE/GR-1/2023/10/004
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BROUND FLOOR PLAN

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 15 456-2000

Material : Reinforced Cement Concrete Frame
System + Special Moment Resisting Frame
Floor System : One Way/Two way Solid Slab
Foundation System i lsolated 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 : Bide Cover 50 mm
For Column : 40mm
For Beam : 25 mm for side face
1 25 mm for bottom (5€)

For Slab : 20 mm



4.0 LIST OF CODES
= In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred.
o IS 456 = 2000 = Plain and reinforced concrete- code of practice
= 5 1883 - (Part ] - 2016 Criteria for carthguake resistant design of structures.

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

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

= [8 875 — (Part — IIl} — 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.

¢ IS5 13920 - 2016 - Duectile 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 M15 shall be used in filling, plum conerete, 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 1S
12269 isspecified for conerete grades ranging from M25 to M30

MASONRY
* Masonry works shall be made done with AAC 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

Mixing Water shall confirm to IS 456: 2000, 8P-23 "Hand

2
| DTCP Reg No: CGLDIST
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REINFORCEMENT

High yield sirength deformed bars conforming to IS 1786 with [y = 550 N/ ag.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/cum
s« Density of plain concrete : 240 kN/ou.m
JPlumeconcrete
«  Density of steel 785 kNfcu.m
« Density of floor finishes / plasters @ 20.4 kN/cu.m
¢« Density of sail : 18.0 kN/cu.m
= Density of Brick Wall ;o 200 kN/cum
+ Density of AAC Block ¢ 8.0 kN/ou.m
= Density of Solid Block Wall ;18,0 kN/ou.m
s Screeds : 18.0 kN/cu.m
» Cementations water proofing 1 2.5 kNfsgm
= Lift Machine Room load : 15.0 kN/sg.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 1S: 875 [Part [)-1987. Suspended loads if any
such as cable tray, piping & lightening fixtures shall also be considered as dead loads.

oor Loads UDL
(kN/sqm)
125mm THICK Slab 0,125X1X25 3125
150mm THICK Slab 0.150X 1X25 3.75
[Wall Loads [UDL (kN/m)|
200mm THICK 0.20X(3.05-0.40)X9.0 4.77
WALL{including Plastering) 0.045X(3.05-0.40)X9.0 1.07
ED{]mIP THIL‘I‘K 0.20X(3.25-0.40)X9.0 5.13
WALL{including Plastering) 0.045X(3.25-0.40)X2.0 1.15
100mm THICK WALL 0.10X([{3.25-0.40)X9.0 2.39
[ineluding Plastering) 0.045X(3.05-0.45)X¥9.0 1.07
]:DDrnm THICK WALL 0.11X(2.25-0.40)X9.0 2,82
lincluding Plastering) 0.045X(3.05-0.45)X9.0 1.15

| Structural En
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Floor Finish

Water Proofing,/ Terrace
Toilet Filling

Staircasc Waist Slab
Dead load of waist slab

Dead Load of Beam

Live Loads on floors

= 0. 15X1X25
Dead of load of concrete steps = 0,075X1X25 = 1.875 say 6KN/Sgm
= (L2X0.40X25 = 2. 0KN/m

: 1.5 KN/sqg.m
: 3.0 KN/sg.m
v 4.0 KN/sg.m
;6.0 KN/sqg.m

=3.79

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

Residential Building
* All Rooms and Kitchen

« Toilet and Bath Rooms

« Corrnidors, passages, staircases

including tire escapes, balcony
and stores

¢« Terrace

Wind Load

2.0 KN/Sqm

2.0KN /Sqm

3.0KN/Sgm

1.5 KN/Sqm

Wind Load Shall be considered as per IS-875 (part-3)-2015Basic Wind Speed Shall be

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

Ve = VixK1xK2xK3xK4

K1 - Probablity Factor

K2 - Terraine Roughness and height Factor

K3 - Tophography factor
4 - Impartance factor

Ve=50X1.0x1.01x1.0x1.0

Design Wind pressure

Pz = 0.6V202

Fz = 0.6*530.5"2

Pz = 1530.15 N/sgm =1.53KN/sgm

Seismic Loads

bbbt et

ﬂ

!;

D M/s

The seismic load calculations will
becarried out in accordance with
IS 1893(Part 1}): 2016.5eismic Zone

1

Importance Factor 1o

Seismic Zone Factor 0.16
Response reduction Factar 5.00
Fundamental natural period — approx. 0.189

[I
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Since the structure is a R.C.C. structure an approximate damping value of 5% will be
considered. Space lrame 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 I5: 456

Deflection Limit
Deflection limit shall be considered accordance with [5: 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,
roals, and all other horizontal members, should not normally exceed span/250.

» The deflection including the effects of temperature, creep and shrinkage
ocourring 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
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
Kz =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 for mild exposure conditions. 0.2mm is prescribed for
structure exposed to eontinues moisture conditions And 0.1mm for the structore
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 varicus 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 defllection 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 ail the most
appropriate design of the structural members. Some re-runs of the analysis
program might be required for arriving at the optimum suuLLural space frame
characteristics that satisfy the strength and stability ria in refipectys.

—— T i
A'. T —
Structural Engifteer Grade - | {sﬂﬂl.E..
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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 structural members. Following load
combinations of the member lorces will be considered for arriving at the design
forces.

FOR MEMBER DESIGN

GC-01 = 1.0x DEAD + 1.0 x LIVE

GC-02 = 1.5xDEAD + 1.5 x LIVE

WX1-01 =1.2xDEAD+ 1.2 xLIVE + 1.2 WX
WXI-02 = 1.2xDEAD 4+ 1.2 x LIVE - 1.2 WX
WHX1-03 = 1.5 xDEAD+ 1.5 WX

WX1-04 = 1.5 x DEAD - 1.5 WX

WXI1-05 = 0.9 x DEAD + 1.5 WX

WX1-06 =0.9x DEAD - 1.5 WX

WXZ2-07 = 1.2xDEAD + 1.2 x LIVE + 1.2 WY
WXZ2.08 = 1.2xDEAD + 1.2 x LIVE - 1.2 WY
WX2-08 = 1.5x DEAD + 1.5 WY

WX2-10 = 1.5x DEAD - 1.5WY

Wxa-11 =09 x DEAD + 1.5 WY
WX3-12 =09 x DEAD - 1.53WY

EX1-01 = 1.2x DEAD + 1.2 x LIVE + 1.2 EQX
EX1-02 = 1.2 x DEAD+ 1.2 x LIVE - 1.2 EQX
EXI-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=0.29x DEAD - 1.5 EQX

EX2-07V = 1.2x 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 xDEAD + 1.5 EQY

EX2-10 = 1.3 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 he
considered. The restoring moments due to imposed loads shall be ignored.

The [actor 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

L.

A. ASHINI m.E.,
| Structural Engineer Grade - | (SE)
DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004

Foundation Type ¢ lsolated Footing.

Depth of Foundation :  1.50M From NGL and SBC=200KN/m"
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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 strueture 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
proposed building,

2.0 BUILDING DESCRIPTION

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

Location

Type of Building
Building Typology
Plan Shape

MNumber of Storics
Position of the Building
Total Height

Inter Storey Height
Max Width Of Beam
Wall Thickness
Floorf Roofl structure

Location of site

t Bonallur, Chengalpet

i Residential Building{VILLA TYPE)

: Reinforced Cement Concrete Framed Building
: Regular Shape

: Ground floor + 1 upper foor.

: Free Standing

; 8.90 from plinth level

: 3.05 m.

! 200mm

1 200/ 100mm

£ 125/150 mm floor slab

:Sonallur, 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 1S 456-2000

Material ! Reinforced Cement Conerete Frame
System : Special Moment Resisting Frame
Floor System ¢ Ome 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 = -5 s
Minimum clear cover is to be provided to main steel A, HINI M.E.,
{ Structural Engineer rade - | (SE)
For Footing : Side Cover 50 mm DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004
For Column : 40mm
For Beam : 25 mm for side face

: 25 mm for bottom

For Slab : 20 mm



4.0 LIST OF CODES
* In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred.
s IS5456 = 2000 - Plain and reinforeced concrete- code of practice

« [51893 — (Part 1) - 2016 Criterla for earthquake resistant design of structures.

« |8 B75 —(Part -I) — 1987 edition 3.1(1997-12) Code of practice for design loads
(other than eartheguake) for buildings and structures- Dead loads

s [5B75 - [Part- II)= 1987 - reaffirmed 1997) Code of practice for design loads(other
than earthquake) for buildings and structures.- Imposed loads

» |8 B75 - (Part = NI} = 2015 - Code of practice for design loads (other than
earthgquake) forbuildings and structures.- Wind loads

s [8 B75 — [Part — V) -1987- reaffirmed 1997) Code of practice for design loads
fother 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 fame structure with Isolated Footing Foundation, columns, beams
and floor slabs beingused as diaphragms in redistribution of lateral forces.

CONCRETE
« The mimmum Grade of Concrete in all RCC structural members shall be M25,

= Concrete of Grade M15 shall be used in filling, plum concrete, leveling courses and
other non-structural items.

* Density of reinforced concrete 1s 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 1S
12269 isspecified for conerete grades ranging from M25 to M30

MASONRY

= Masonry works shall be made done with AAC Blocks.

AGGREGATES

The sizes of coarse aggrepates conform to 1S 383 Nominal maximuim siee 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

| §tructural Engineer 1{5€)
B e orpiT 56/ G2023/10/00



REINFORCEMENT

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

6.0 LOADING PARAMETERS
Belf-Weights

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

= Density of reinforced concrete 250 kN/eu.m
s Density of plain concrete : 240 kNfcum
JPlumeoncrete
«  Density of steel : TB.5 kN/ouw.m
s Density of floor finishes [/ plasters @ 20.4 kN/cu.m
*  Density of soil i 180 kN/cu.m
* Density of Brick Wall ¢ 2000 kN/cuim
s  Density of Block Wall o 9.0 kN/fcum
* Density of Sclid Block Wall ; 18,0 kN/cum
*» Screeds ¢ 180 kNfcum
»  Cementationswater proofing : 2.5 kN/sqm
= Lift Machine Hoom load ;7 15.0 kN /fsg.m
* False ceiling : 0.5 kN /=qg.m

Dead load (DL):

Dead load including self-weight of various materials & fnished items relevant to the
design work and shall be considered as per 1S: B75 (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|sqm)
125mm THICK Slab 0. 125X 1X25 3. 125
150mm THICK Slab 0. 150X 1X25 3.75
1Wa]1 Loads [UDL (kN/m)|
200mm THICK 0.20X({3.05-0.40)X9.0 4.77
WALL{including Plastering) 0.045X(3.05-0.40)X9.0 1.07
EODmI{J THICK 0.20X(3.25-0.40)X9.0 3.13
WALL(including Plastering) 0.045X(3.25-0.40)X%9.0 1.15
100mm THICK WALL 0, 10X({3.25-0.40)X9.0 2.39
(including Plastering) 0.045X(3.05-0.45)X9.0  [1.07
l'Oﬂm.:m THICK WALL 0.11X({3.25-0.40)X9.0 2.82
[including Plastering) 0.045X(3.05-0.45)X9.0 1.15

]

AS
|E Grade - 1 {5€)
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s Floor Finish : 1.5 KN/sq.m

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

= Taoilet Filling 4.0 KN/sgm

= Staircase Waist Slab 1 B.0 KNfsg.m

s 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 =Z2.0KN/m

Live Loads on flooars

Live Load shall be Considersd as per [5-875 [part -2)-1987.

Residential Building
= All Rooms and Kitchen
= Toilet and Bath Rooms
»  Corridors, passages, staircases
including tire escapes,balcony

and stores

s  Terrace

Wind Load

2.0 KN/Sqm

2.0KN/Sqm

3.0KN/Sqm

1.5 KN /Sgqm

Wind Load Shall be considered as per [5-875 (part-3)-2015Basic Wind Speed Shall be

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

Ve = VixKIxK2xK3xK4

K1 - Probablity Factar

K2 - Terraine Roughness and height Factor =

K3 - Tophography factor
K4 - Impartance factor

Vz = 50X1.0x1.01x1.0x1.0

Design Wind pressure

Pz = 0.6Vz2

Pz = 0.6*50.572

Pz = 1530.15 N/sqm =1.53KN fsgm

SBeilsmic Loads

1
b s
=B

oo

01

=50.5M/s

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

111

Importance Factor 30

Seismic Zone Factor 0.16
Response reduction Factor 5.00
Fundamental natural period - approx. 0.194

Structural Enginee
| DTCP Reg.No: CGLDIST /S€/GR-1/2023/10/004



Since the structure isa R.C.C. structure an approximate dam ping value of 5% will be
considered. Space frame analysis of the structure will be carned out using response
spectrum method all our detailing practicesand provisions are and will be governed by
[5: 1893 and 18: 456

Deflection Limit
Deflection limit shall be considered accordance with [5: 456-2000
Control of Deflections
The deflection shall generally be limited to the following
s 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 ofpartiions 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 rd
« Simply supported 20
« Continuous 26

Faor span above 10m

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

Limit on Crack width

Limit on erack 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 members such as
beams, columns Using STAAD PRO SOFTWARE requires bending moment,
shear force and dircct 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
appropriate design of the structural members. Some re-runs of the analysis
program might be required for arriving at the optimum structural space frame
characteristics that satisfy the strength and stability critegia in all cts.

! Structural Engineer Grade - | (SE)
OTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004



8.0 LOAD COMEBINATIONS

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 forees 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 xLIVE

WX1-01 =12 xDEAD + 1.2 x LIVE + 1.2 WX
WX1-02 =1.2xDEAD + 1.2 x LIVE - 1.2 WX
WxX1-03 = 1.5x DEAD + 1.5 WX

WX1-04 = 1.5x DEAD - 1.5 WX

WX1-05 =09 x DEAD + 1.5 WX

WX1-06 =09 x DEAD - 1.5 WX

WX2-07 = 1.2x DEAD + 1.2 x LIVE + 1.2 WY
WX2.08 =1.2x DEAD + 1,2 x LIVE - 1.2 WY
WX3-090 =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 - 1.5 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 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 f[actor 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 superirnposecd 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 Tyvpe : Isolated Footing.

Depth of Foundation : 1.50M From NGL and SBC=200

A. ASHINI M.E.,
Structural Engineer Grade - | [SE)
DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004
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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 alseo 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 duetility 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 nerms to achieve safe, stable, strong and vet optimally economic
siruciures.

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
proposad building,.

2.0 BUILDING DESCRIPTION

Mame OFf Projec! i Villa Buildings For M/s Casagrand Premier Builder Limited
Location ! Sonallur, Chengalpet

Type of Building ; Residential Building(VILLA TYPE)

Building Typology : Reinforced Cement Conerete Framed Building
Plan Shape ! Regular Shape

Number of Stories : Ground floor + 1 upper floor.

Position of the Building : Free Standing

Total Height 1 9.30 from plinth level

Inter Storey Height : .25 m.

Max Width Of Beam : 200mm

Wall Thickness : 200/ 100mm

Floor/Roof structure : 125/150 mm foor slab

Location of site rSonallur, Chengalpet

(SE)
DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004
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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 Conerete 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 i M25

Foundation - M25

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

Fer Footing : Side Cover 50 mm
¥
For Column : 40mmm I MANJUBASHINI s
For Beam : 25 mm for side face pebinumai Srade - | (SE)
: ’ | DTCP Reg.Mo: CGLDIST /SE/GR-1/2023/10/004

: 25 mm for bottom

For Slab : 20 mm



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

« 1351893 - (Part 1} - 2016 Criteria for earthquake resistant design of structures,

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

= IS 875 - (Part- IlI) = 1987 - reaffirmed 1997) Code of practice for design loads{other
than earthquake) for buildings and structures.- lmposed loads

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

» [5 B75 = [(Part — V) -1987- reaffirmed 1997) Code of practice for design loads
(ether thanearthcuake] for buildings and structures- special loads and load
combinations,

« IS5 13920 - 2016 - Ductile detailing of reinforced concrete structures subjected to
seizmic forees- codeol 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 atructural members shall be M25.

s Concrete of Grade M15 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 1S 8112 and IS
12269 isspecified for concrete grades ranging from M25 to M30.

MASONRY
* Masonry works shall be made done with AAC 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 of mix design.

The fine aggregates conform to the specifications of IS 515,

WATER

Mixing Water shall confirm to IS 456: 2000, SP-23 “Handbook for Concre



REINFORCEMENT

High yield strength deformed bars conforming to 1S 1786 with v = 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
properbies.

= Density of reinforced concrete : 250 kN/cu.m
= Density of plain concrete ¢ 24 0 kN/fcu.m
JPlumconcrete
+  Density of steel i 7B S kN/cum
«  Density of floor finishes [/ plasters @ 204 kN/cu.m
= Density of soil o 1B.0 kN/cu.m
= Density of Brick Wall o 2000 kNfeu.m
» Density of AAC Block 0 9.0 kN/cum
=  Density of Solid Block Wall i 1B.0kN/cu.m
« Screcds ¢ 18.0 kNfcu.m
» Cementationswater proofing i 2.5 kN/sq.m
» Lift Machine Room load v 150 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 18: 875 (Part 1)-1987. Suspended loads if any
such as cable tray, piping & lightening fixtures shall also be considered as dead loads.

‘F‘lnﬂr Loads UDL
(kN|sgm)
125mm THICK Slab . 125X 1X25 3.125
150mm THICK Slab 0. 150X 1X25 3.70
Wall Loads UDL (kN/m]j
200mm THICK 0.20X(3.05-0.40)X9.0 = iy
WALL(including Plastering) 0.045X(3.05-0.40)X9.0 1.07
200mm THICK 0.20X(3.25-0.40)X9.0 5,13
WALL[(including Plastering) 0.045X(3.25-0.40)X2.0 1.15
100mm THICK WALL 2. 10X(23.25-0.40)X9.0 2.39
(including Plastering) 0.045X(3.05-0.45)X92.0 1.07
100mm THICK WALL 0.11X(3.25-0.40)X9.0 282
(including Plastering) 0.045X(3.05-0.45)X9.0 [1.15

Grade - |
DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004



* Floor Finish : 1,5 KN/sq.m

*  Water Prooling/Terrace : 3.0 KN/ sq.m

=  Toilet Filling 4.0 ENfsqm

*» Staircase Waist Slab 6.0 KN/sqm

*  Dead load of waist slab =0, 15X1X25 =375

* Dead of load of concrete steps = 0.075X1X25 = 1.875 say 6KN/Sqm
= Dead Load of Beam = 0,2X0.40X25 =2,0KEN/m

Live Loads on [loors

Live Load shall be Considered as per 18-875 (part -2)-1987.

Residential Building
s All Rooms and Kitchen

+ Toilet and Bath Rooms

= Corridors, passages, staircases

including tire escapes,balcony
and stores

¢«  Terrace

Wind Load

2.0 KN/Sgqm

2.0KN/Sgm

J.0KN/Sgm

1.5 KN/Sqm

Wind Load Shall be considered as per [$-875 (part-3)-2015Basic Wind Speed Shall be

Obtained from 13 875 =V,
Design wind speed at the Height of

Vz = VixK1xK2xKixKg

K1 - Probablity Factor

K2 - Terraine Roughness and height Factor

K3 - Tophography factor
K4 - Impartance factor

Va=50X1.0x1.01x1.0x1.0
Design Wind pressure
Pz = 0.6Vz"2

Pz = 0.6*50.5A2
Pz = 1530,15 N/sqm =1.53KN/sqm

Seismic Loads

i
Hr'HH
(=F =Nl

= 50.5 M/ s

mcr RegMNo: CGLDIST ESHEHFHH!WN#

The seismic load caleulations will
becarried out in accordance with
IS 1893 (Part 1): 2016.Seismic Zone

m

Importance Factor 1.0

Seismic Zone Factor 0.16
Response reduction Factor 5.00
Fundamental natural period — approx. 0.189




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
18: 1893 and 1S: 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 defllection due to all loads including the effects of temperature, crecp
and shrinkage andmeasured from the as-cast level of the supports of floors,
roofs, and all other horizontal members; should not normelly 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 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;:

s 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 preseribed for
structure exposed to continues moisture conditions And 0.1mm for the structure
BEVET, 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 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 E-I.['ULtLlI‘d.l space frame

characteristics that satisfy the strength and stability eri espects.
|
A. ASHINI M.,
| Structural Grade - | (SE)

DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004



N’

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

= 1.0 x DEAD + 1.0 x LIVE
GC-02 = 1.5x DEAD+ 1.5 xLIVE
WX1l0l =1.2x DEAD + 1.2 2 LIVE + 1.2 WX
WX1-02 = 1.2 x DEAD + 1.2 x LIVE - 1.2 WX
WXI-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
WXI1-06 = 0.9 x DEAD - 1.5 WX
WX2-07 =1.2xDEAD+ 1.2x LIVE + 1.2 WY
WHX2-08 = 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 =0.2x DEAD - 1.5WY

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 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 DEAD + 1.5 EQY

EX2-10 = 1.5 x DEAD - 1.5 EQ¥Y

EX2-11
EX32-12

| B | R O O | Y| O T

0.9 x DEAD + 1.5 EQY
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 1 Isolated Footing.

Depth of Foundation : 1.50M From NGL and SBC=200K
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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 aiso maintaining a good aesthetic appearance. A building
is considered to be structurally sound, if the individual elements and the building as a
whole satisfv 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 withouat
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
8 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 vet 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 Cancrete Framed Building

Plan Shape ! Regular Shape

MNumber 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 m.

Max Width Of Beam : 200mm

Wall Thickness 1 200/ 100mm
Floor/Roof structure : 125/ 150 mm floor slab

Location of site :Sonallur, 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 1S 456-2000

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

Material Strengths : Member Concrete Grade

Columns : M25

Beams : M235

Slabs : M25

Foundation : M35

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

For Footing 1 Side Cover 50 mm
For Column : 40mm
For Beam : 25 mm for side face

: 25 mm for bottom

| Structural Enginesr Grade - | (SE)
' DTCP Reg.No: Cﬂﬂﬁrﬁffﬂ-lﬂﬂ_ﬂflw

For Slab : 20 mm



4.0 LIST OF CODES
= In the analysis, design and detailing of the building, the latest editions of following
Indian Standardswill be referred.
w [5456 - 2000 - Plain and reinforced conerete- code of practice

= |5 1893 - (Part 1) — 2016 Criteria for earthquake resistant design of structures,

» IS5 875 —(Part —l) — 1987 edition 3.1(1997-12} Code of practice for design loads
{other than earthguake) for buildings and structures- Dead loads .

= [S875— (Part- lI) — 1987 - reaffirmed 1997) Code of practice for design loads|other
than earthquake) for buildings and structures.- Imposed loads

= IS 875 - (Part = M) = 2015 - Code of practice for design loads (other than
earthquake) 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.

» I5 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 Isolated Footing Foundation, columns, beams
and Moor 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 M15 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 15 456:2000
provisions fordurability and strength criteria.

CEMENT

Ordinary Portland Cement of grade 43, grade 53 or higher confirming to IS 8112 and 18
12269 isspecified for concrete grades ranging from M25 to M30

MASONRY

= Masonry works shall be made done with AAC 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 of mix design.

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

WATER

Mixing Water shall confirm to 1S 456 2000, 5P-23 "Handhm:ﬁ{ n

I;LMM wmrﬁﬂv‘_i l’ﬂ“
| DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004



REINFORCEMENT

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

6.0 LOADING PARAMETERS

Belf-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 kN/cu.m
SPlumeonercte
=  Density of stecl v TES kNjoum
« Density of floor finishes / plasters : 204 kN/cum
=  Density of soil v 18,0 kN/ecum
» Density of Brick Wall : 200 kN/cum
= Density of AAC Block i 9.0 kN/cum
»  Density of Solid Block Wall ¢ 18.0 kN/cu.m
s Screcds : 180 kN/cum
» Cementationswater proofing : 2.5 kN/sq.m
= Lift Machine Room load 150 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 15: 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/sqmi]
125mm THICK Slab 0.125X1X25 3.125
150mm THICK Slab 0.150X1X25 3.75
]‘Wn]l Loads UDL (kN/m)|
200mm THICK 0.20X(3.05-0.40)X%9.0 477
WALL{including Plastering) 0.045X(3.05-0.40)X9.0 1.07
200mm THICK 0.20X(3.25-0.40)X2.0 13
WALL{including Plastering) 0.045X(3.25-0.40)X9.0  [1.15
100mm THICK WALL 0.10X(2.25-0.40)X9.0 2.39
(including Plastering) 0.045X(3.05-0.45)X9.0 [1.07
100mm THICK WALL 0.11X(3.25-0.40)X9.0 .82
(including Plastering) 0.045X(3.05-0.45)X9.0 [1.15

[ Structural Engineer Grade - | (S£)
DTCP Reg.No: CGLDIST /SE/GR-1/2023/10/004



= Floor Finish £ 1.5 KN/sg.m

«  Water Proofing/Terrace ¢ 3.0 KN/sgq.m

+ Toilet Filling 4.0 KN/sg.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 [S-875 (part -2)-1987.
Residential Building
+ All Rooms and Kitchen 2.0 KN/Sqgm
*» Toilet and Bath Rooms 2.0KN/Sgm
* Corridors, passages, staircases
mcluding tire escapes, balcony 3.0KN/Sgm
and stores
* Terrace 1.5 KN/Sgm
Wind Load
Wind Load Shall be considered as per 1S-875 (part-3)-2015Basic Wind Speed Shall be
Obtained from IS 875 = V),
Design wind speed at the Height of

Vz = VixK1xK2xK3xK4

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

1

non
TR
cooo

Ve =50X1.0x1,01x1.0x1.0

50.5 M/s
Design Wind pressure

Pz = 0.6Ve2

Pz = 0.6°50.572

Fz = 1530.15 N/sqm =1.53KN /sqm

Seismic Loads

The seismic load calculations will
becarried out in accordance with 11
IS 1893(Part 1): 2016,8eismic Zone

Importance Factor 14

Seismic Zone Factor 016
Response reduction Factor 2.00
Fundamental natural period - approx. 0.189

. (SE)
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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 1S: 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 {inal deflection due to all loads including the effects of temperature, creep
and shrinkage andmeasured from the as-cast level of the supporis 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 ratio 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 18 :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 FRO 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 afier 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 rame
characteristics that satisfy the strength and stability criteria in all respects.

Engineer Srade - 1 [SE)
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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 MEMEER DESIGN

GC-01

= 1.0 x DEAD + 1.0 x LIVE
GC-02 = 1.5xDEAD+ 1.5 x LIVE
WX1-01 = 1.2 xDEAD + 1.2 x LIVE + 1.2 WX
WX1-02 = 123 xDEAD + 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 = 0.9 xDEAD - 1.5 WX
WX2-07 =1.2xDEAD + 1.2 x LIVE + 1.2 WY
WXZ-0B = 1.2 x DEAD + 1.2 x LIVE - 1.2 WY
WX2-00 = 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 - 1.5WY

EX1-01 = 1.2 x DEAD + 1.2 x LIVE + 1.2 BQX
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 xDEAD + 1.2 x LIVE - 1.2 EQY
EXZ-09 = 1.5x DEAD + 1.5 EQY

EX2-10= 1.5 x DEAD - 1.5 EQY

EX2-11 = 0.9 x DEAD + 1.5 EQY

EXZ-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 = 1.50M Depth
11.0 FOUNDATION RECOMMENDATIONS & FOUNDATION SYSTEM
Foundation Type ¢ Isolated Fooling.

Depth of Foundation ; 1.50M From NGL and SBC=200KN /m".

ASHINI Mk,
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v/ our services doesn't just end there
,,/7'4—

Buying & Selling Services

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

Legal & Documentation Services

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

Property Development & Approvals

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

NRI & Investment Services

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

Compliance & Special Services

V Demolition, Vaasthu checks, regularization of unauthorized
buildings, and office space solutions.
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v/, empowering your real estate decisions
with smc:rt/t/o/g,l__'_s,

Property Valuation & Cost Estimation

“ Guideline Value, Apartment Composite Value, Stamp Duty & Registration Fees
Calculator, Building Value Calculator, Capital Gains Calculator, Area Unit
Converter, Length Unit Converter

Ownership, Compliance & Legal Verification

V Encumbrance Certificate (EC) Search, Find Your SRO, Temple Property
Check, WAQF Property Check, View Patta/Chitta, View FMB, Patta
Analyzer, EC Analyzer

Zoning & Land Use Analysis

V Land Use Zone Finder, CRZ Zone Check, Aquifer Zone Check, CBA Check,
EWS Check, Road Width Check, Proposed Road Widening Check, FSI
Calculator

Property Documentation & Workflow Tools

\/ Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

V Home Vastu Shastra, Plot Vastu Shastra, Property
Management
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