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To,
M/S. MAYFLOWER ENTERPRISES Pvt Lid

M. 72, Dr. Balasundaram Hoad,

Coimbatore- G41018.

STRUCTURAL STABILITY CERTIFICATE

This is to certify that the Structural design for the proposed residential building having

| Basement + Sult floor + 9 Typical floors and roof of HMVC HOUSING for M/S
MAYFLOWER ENTERPRISES P Litd, Old 5.F. No:418/2 PT, New T.5.No:3/1, Block
MNo.7, Ward Mo Z2(26), Gumsamy Magar, Vilankurichi Village, Coimbatore Morth Taluk,
Coimbatore  Corporation, Coimbatore Distriet, Promoted by M/S. MAYFLOWER
ENTERPRISES Pvi Lid No.72, Dr. Balasundaram Road. Coimbatore- 641018,

The Building in the above site have been designed as per National Building Code, 1S 456, IS
1893-2016 and other IS codes, The Building is designed for Gravity loads and Lateral loads
{wind and earthguake forces) refer to lotest seismic code design "eriteria for earthquake
resistant design of structures IS 1893-2016". 1 hereby certify that the proposed building is
structurally safe and sound as per National Building Code.

This Certificate is issued for the purpose of RERA Registration.

MName of the Structural Engineer

Signature . m\u
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¥ILLAGE, COIMBATORE

DESIGN BRIEF REORT FOR STRUCTURAL SERVICES

Client Mz MAYFLOWER ENTERPRISES Pvi Lid
Project Information T.8.Mo. 51, BLOCK No.7,
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LO INTRODUCTION

This Design Brief Report (DBR) iz for the Proposed Residential Apartment - Codissia at
Vilankurichi Village, Coimbatore, for M/s. Mayflower Enterprises Pvt Lid.

The proposed resideatial building having | Basement + Ground + 9 storey + Roof.

This report provides the information on Codes of Practice, Design loading’s, Matenial Strength
considered for the Design and Analysis of the bailding. In addition this report includes Structural
system, Foundation system, Method statement of structural analysis which will be adopted for
design and analysis for the building.

1.1 Facilities:
Easement and Ground floor : Parking, Lobby,

1st Floor to 8" floor: Residential units.
9 flgor: Residential units and Club house.

Terrace: Open terrace, OHT & LMR.

1.2 Floor to floor height:

Bazsement HAoor - 3.00m
Ground fioor = 3.00m
1% to 9% floor cach floor height - 3.00m
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2.0 CODES OF PRACTICE

REGISTRATION e SEMGFR - el amg T
The relevant Indian Standard codes below are followed, ™ ADVAR, e TES AT AVENUE
L1 CODES, STANDARDS & REFERENCES ' T b

Al design of structures shall comply with the requirements specified in the following.

a. Eelevani Indian Standard Codes of Practice

b. National Building Code.

c. Local Building regulations.

d. Other relevant Intemational codes where required.

All applicable latest edition of codes and standards will be referred and adopted in the analysis of
structures and the design and detailing of structural members. All structural elements design shall
be camed out primarily based on. Indian Standards and Codes with latest revision, with
amendments if any, as on date.In addition, other international ¢odes and standards shall also be
referred when required and relevant.

In the analysis. design and detailing of the building, the following Indian Standard codes of latest
amendment will be used.

IS 875(Part 1) 1987 Code of practice for Design Loads (other than
earthquake) for buildings and structures — Unit weights
of buildings materials and stored material

IS 875 (Part 2) 1937 Code of practice for Design Loads (other than
earthquake) for buildings and structures - Imposed
Loads

15 875 (Part 3) 2015 Code of practice for Design Loads (other than
parthquake) for buildings and structures — Wind Loade

IS 875 (Part 5) 1987 Code of practice for Desipn Loads (other than
earthquake) for buildings and structures ~ Special Loads
ard load combmations

IS5 456 — 2000 Code of Practice for Plain and Remforced Concrete

IS 16700 - 2017 Criteria for Structural Safety of Tall Concrete Buildings

IS 1343 - 2012 Code of Practice for Prestressed Concrete

15 1893 - 2016 Criteria for earthquake resistant design of structures

15 4326 —1993 Code of practice for Earthquake Resistant Design and
Construction of Buildings

Page 4 of 40



IS 3370 — 2009

I5 1904-1995

IS5 1080 — 1997

IS 2850 - 1998

IS 800 —2007

BS E110 : 1997

ACI 318

IS 13920: 2016

5P24

534

Code of Practice for Concrete structures for the storage
of liquids

Code of Practice for design and construction of
Foundation

Code of Practice for desizn and construction of shallow
Foundation

Code of Practice for design and construction of Raft
Foundation

Code of practice for General Construction in steel

Plain and reinforced concrete-code of practice(British
slandard)

Plain and reinforced concrete-code of practice (American
standard)

Code of practice for ductile detailing of reinforced
concrete structures subjected to seismic forces

Explanatory Hand bock on Indian standard code of
practice

Handbook on concrete reinforcement and detailing
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3.0 DESIGN OF LOADINGS Y R D e
ADAR.

- B0 20

2) SUPERIMPOSED DEAD LOADS AND LIVE LOADS Mg 07 Shazsasat|

The following are the imposed loads such as SDL and L1 to be considered for the design of floor
system depending usage floor. In addition to these loads, self-weight of structural elements will
be considered depending member sizes shown in the floor plans.

LOADINGS LIVE
LOAT
DEAD LOAD (KEN/m2}) (EM/m2
FINISHE | SERVICE | SDL / Mon | PARTITI
] ] Feduce LL | ON
1.80
STAIRCASE 1.80 0.00 (STEP) 0.00 3.00
TOILET 2.40 0.00 0.00 0.00 2.00
BALCONY 1.80 0,040 0.00 .00 3.00
UTILITY BROOM 5680 0.00 .00 .00 2.00
LOBRY & CORRIDOR 1.EO 0.040 .00 .00 3.00
BED.LIVING &
DINMNING 1.20 0,00 .00 0,00 2.00
KITCHEN L.ED 0.00 .00 0.00 2.00
TERRACE 3.60 {104 .00 LAY 3.00
| LMR 3,60 0.00 12.40 .00 | 0.00
10 i
WATER
OHT 1.80 0.00 HEIGHT | 0.00 0.00

Permissible reduction i imposed load on each floor 15 considered for design of columns and
footings as per 1S 875 Part (2).

b} SUPER IMPOSED DEAD LOADS (kN/m?)
For apartment {loor Finishes of 50 mm thickness have been considered on all the
typical floors. Filling 15 considered for toilet [00mm (typical floor), utility=150mm,
balcony=150mm.
TERRACES (Load in kN/m2)

Waterproofing + Screed 3.60 (0.15(average finishes Thik.) x 24=3.60)

) SELF-WEIGHT OF SOLID BELOCK WALLS (KN/m)

Infill walls {20mm for External wall & internal wall [ 5mm plastering on
Either side)

(1} 20mm thick wall 4.40kN/m
Page 6 of 40



(i) 100mm thick wall

Water Tank

d) Material Density

2 20ENm =
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Unit weight of materials are as per IS: 875 (Part-1) 1987,

Unit weight of concrete

Unit weight of steel

Screed concrete

Unit weight of dry sml

Unit weight of saturated soil
Unit weight of Glass

Limit weight of water

Unit weight of Solid block wall
Light weight concrete filling

e) SEISMIC LATERAL FORCE

- 25 KN/ Cum
- T78.5 KN/ Cam.
- 24 KN/ Cum.
- 18 KN/ Com.
- 20 KN/ Com.
- 272 KN/ Cam.
- 9.81 KN/ Cum.
22 KN/ Cum.
- 16 KN/ Cum.

Design of lateral force under seismic condition shall be as per IS1893 — 2016, Total lateral force
(base shear) of the building shall be estimated at ground floor level as per clause 7.2.1 of IS1893

— 2016 which provides by

Base shear Vb= Ah W

Ah is horizontal seismic coefficient and W is seismic weight of the building, Hornzental seismic
coefficient depends on location of the building (Zone factor Z), usage of the building
(Importance factor, I), building lateral resisting system (Response reduction factor, R} and design
acceleration coefficient (Sa /g) which is based on subsoil condition and fundamental natural

period (Ta).

For the proposed development is for Residential use. Considering it, the seismic weight is
summation of total dead load and 25% of live load where live load is equal and less than 3

kMNfsg.m.

1) The lateral load resisting system of the buildings is ordinary shear wall with
ordinary moment resisting frames.
2 As per IS 1893:2016 code, Coimbatore lies in Zone [11 with Zone factor Z =

.16

3) The Design Basc Shear is given by Vo= Ah x W, Where

Ah=Z[2xI/Rx Sulg

Page 7 of 40



| = Importance Factor= 1.2
Soil Type 1 (Weathered Rock)

R (Response reduction factor) = 4.0. Building with Ductile RC structural walls
with reference to 18: 1893-2016, Table-9 and the frames are designed to camy

the design lateral load.

Sa'g = Average Response acceleration coefficient
With reference to I3 1893 - 2016 clause 7.6.2 (¢) the time period for building

each directions are as follows,

The fundamental natural period (Ta) for building,

For X and Y direction the time period is calculated

T.6.2 The approcmate fundamental tmnslatiooa] mtuwal
perfod T, of osclllation. in second, shall be estimpzed
by the Todlowamg exprsasiana;

Al Bare MEF buildings (without amy mEsonsy
imnfillsj:

QUOTSL™™  (fier RO MRF building)

o Dfor RC=5teel Composiie
MEF building)

GOESE"™  (fior steed BARF bollding)

T, = {0.0EON"

gl All ather I:l:l:'].r.'li'ug_s:

o 0,000
I

b Buildings with RC smctumal walls
= _ st
YA,

where A, b5 totald effective area (e hof wakls in
the first sionsy of the buildiog siven by

cHude 4]

dx = 12.35m,
dy = 44 50m,
H = 30.00m (Ground to Roof)
Ta=10.705 (along X direction)
T.=10.961 {along ¥ direction)

; JEG&T%JHL

CHERR A W TROFEILITAN DEVEL 7"
T IO Ele S =M

NEVY M. 31 (DD P WERLIE,

EIPFREE

EMhal | i e "u-'----"q_:n—. - il
Qv e

Page 8 of 40



MAFP OF IMDHA
R

Dynamic Analysis

Response spectrum method of Dynamic Analysis carried out with following parameters
pertaining to dynamic analysis.

Number of modes Considered v 20 Numbers (Min)
Modal Combination Method Used . Complete Quadratic combination (COC).
Directional Combination Method used : Square root of the sum of Square (SRS5).
Modal case type . Ritz vector Method

Cut off frequency in case response spectrum method of analysis - 33 He

Mass participation is 20% as per our analysis

Damping 5%%is used for seismic analysis

Dynamic analysis of building is carried out, The members are designed accordingly.
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f)

WIND LOADS

The wind pressure shall be calculated based on the basic wind speed and other
provisions laid in IS 873 Pan{3) - 2015

Design Wind speed V= Vixkx kax kax k4

Vi, — Basic Wind velocity for Coimbatore = 3%m's

ki — Risk cocfficient for all general buildings = 1.00

k: - Temain category 2 = To suit the height of the

structure for terrain
[ k: (H=31.2m -GF to Roof including parapet wall) = 1.10 ]
k: — Topography factor =1.00
ks — Importance Factor = 1.00

Based on the above,
Max. design wind speed (Vz) (Vixkox kax kax kd) = 42.9m/s
Max. design wind pressure (Pz) =06x Ve = 110425 N/m2

Design wind pressure: pd =Pz x Kax Kd x Kc = 805N/m2

Kd _ Wind directionality factor =090
ka .. Area averaging factor = (.90
ke — Combination factor =0.90

F. JEGATHEESAN, me. -
REGHETERED

BTRLUCTURAL F
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g) TEMPERATURE LOAD

The building is completely covered with brick work on the sides. So there will be no
appreciable differential temperature during the service life of building. The roof slab and the
podium of building is to be analysed for = 15°C difference in temperature is applied to Etabs
maodel and recessary load combinations are constdered in analysis & Design of the building. The
roof slab 15 assign as semi rigid diaphragm for ultimate load combination.

Page 11 of 40



3.1 LOAD COMEBINATIONS

The various loads combinations used for design in accordance with IS 1893-2016 are as
follows

R i

10.
11.
13.
13.
14.
15.
16,

1.5(DL+LL)

1.2 (DL + LL £ SPECX-D) £ 0.36 SPECY-D £0.36 SPECZ-D
1.2{DL + LL £ SPECY-D) + 0.36 SPECX-D £0.36 SPECE-D
1.2 (DL + LL £ SPECZ-D) + 0.36 SPECX-D £ 0.36 SPECY-D
1.2 (DL + LL £ WindX)

1.2 (DL + LL %= WindY)

1.5 (DL £ SPECX-D) £ 0.45 SPECY-D = 0.45 SPECZ-D

1.5 (DL £ SPECY-D) = 0.45 SPECX-D + 0.45 SPECZ-D

1.5 (DL + SPECZ-D) = 0.45 SPECX-D < (.45 SPECY-D

1.5 (DL + WindX)

1.5 (DL + WindY)

0.9DL = 1.5 SPECX-D = 0.45 SPECY-D + 045 SPECZ-D
0.9DL £ 1.5 SPECY-D + 0.45 SPECX-D =+ 043 SPECZ-D
0.9DL £ 1.5 SPECZ-D % 0.45 SPECX-D = 0.45 SPECY-D
0.9DL £ 1.5WindX

0.5DL £ 1.5WindY

The various service loads combinations of structure as per IS 456 are as follows

17.1.0DL +1.0 LL
13. 1.0DL < 1.0S8PECX-D + 0.3 SPECY-D = 0.3 SPECZ-D
19, 1.0DL £ 1.0SPECY-D 0.3 SPECX-D = 0,3 SPECZ-D
20, 1.0DL + 1 0SPECZ-D £ 0.3 SPECX-D = 0.3 SPECY-D
21, L.ODL £ 1.0WindX
22, LODL £+ 1.0WindY
23. LODL + 0.8LL £ 0.8SPECX-D + 0.24 SPECY-D £ 0.24 SPECZ-D
24, 1.0DL + 0.8LL £+ 0.BSPECY-D £ 0.24 SPECX-D £ 024 SPECZ-D
25. 1.0DL + 0.BLL £ 0. 8SPECZ-D £ (.24 SPECX-D = 0.24 5PECY-D
26. 1.0DL + 0 BLL = 0.8WindX
27. 1.0DL + 0. BLL £ 0. 8WindY
Where, DL - Dead load,
LL - Live load (Live=3kN/m2, Livel<=3kMN/md)
WindX - Wind load in x - direction
WindY - Wind load in y-direction
SPECX - Earthquake load in x-direction
SPECY - Earthquake load in y-direction
TEMP - Temperature load

,.f—*f%ﬂﬂ_
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4.0 MATERIAL GRADES
i) CONCRETE

Grade M30 (fck = 30 N/mm® for Raft foundation, Overhead Water Tank, UG
Water Tank, Pump Room, Beam & Slab

Grade M35 (fck = 35 N'mm®) for Shear wall, Column,
1} REINFORCEMENT

Reinforcement bars of grade Fe550D conform to IS [786-2008,

5.0 COVER AND FIRE RATING
Fire rating considered - Zhrs.

Cover to reinforcement considered for varions element

Raft footing 50 mm (Very severe exposure condition)
Columns 40 mm (2 hours fire resistance)
Tank walls 45 mm (Severe exposure condition)
Shear Walls 30 mem (2 hours fire resistance)
Beams (simply supported) 40 mm (2 hours fire resistance & Moderate)
Beams (contimuous) 30 mm (2 hours fire resistance & Moderate)
Slabs (simply supported) 35 mm (2 hours fire resistance & Moderate)
Slabs {continuous) 25 mm (2 hours fire resistance & Moderate)

6.0 STRUCTURAL SYSTEM

SUPER STRUCTURE

The structural system for the super structure is R.C.C Beam with R.C.C slab. The

A

slab thickness is 12 5mim.
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7.0 DEFLECTION CRITERIA
7.1 Lateral Deflection (Wind)

Owverall Deflection < Height 5040
Storey Deflection < Storey height/S00
7.2 Lateral Deflection (Seismic)

Owverall Drift < H /250
Storey Dnft < {004 times storey height

7.3 Vertical Deflection of Beams and Slabs due to Gravity Loads

Total Defiection (DL +LL) < Span/250
Deflection including the effects of

Temperature, Creep and Shrinkage

Ocearring after erection of partitions

and the application of finishes < Span/350 or 20mm whichever is less

8.0 STRUCTURAL ANALYSIS

Computer-aided analysis using finite element method (FEM) shall be carried out for the  design
of structural elements. For 3D or 2D structural frame analysis latest version of software ETABS
or SAFE shall be used, Prokon, RCDC and verified in-house spreadsheets will be used for the
design of reinforced conerete (RC) and steel elements in consideration of flexure, shear and axial
forces,

Assumptions for 3D model analysis nsing ETARS

Column £ Frame Elerment

RC Wall - Wall (Shell) Element
Beam Element - Frame Element

Slak - Shell Element

The following are general parameters adopted in the analysis and desige,
Modulus of Elasticity of Concrete -5000~fck

Consideration of Diaphragm - Rigid Diaphragm.

Slab/Wall element considered as Shell element

,-aﬁ%e:u
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Stiffness modification factors are adopted in the analysis as per IS -16700-2017, Table.6.

Table 6 Cracked RC Section Properties
(Clause 71)

8f  Structeral Us-Factored Lesds — Factored Losds
MNo.  Element _...._ s s o
Aren Mometof  Area Momentof
Inertiz Tnertin :E:_
i1 i2] 4 {5 (&) P JECATHE [ o
] il { } RECIETERED © -i.%H..m' g 'f_-...,,_,:"b‘”
i) Sisha 104, 0355 LOD4; 0250, ERE TROPULITAN DEVELDMMENT AUTHORTY
M. SENERR-
ii) Beams 104, 075 1004, 0357, HEW o 31 [OL0 No ), EBANT AV
- - BEQ o :
i) Colmms 104, 094 1004, G707, | M epeeeean o g
1 r l
W Walls 104, 03I 1004, 070

The following parameters and methods are adopted in creating ETABS 3D maodel for the
buildings and design of structural elements.,

The 3D ETABS model generated based on the preliminary floor plans (shuttering
drawings) prepared using preliminary sizes.

Sectional properties are assigned to all the structural elements as per the preliminary floor
plans {shuttering drawings).

External & Internal in fill wall loads are assigned as uniformly distributed line load on
beams and as area load if the wall is intending to distribute on slab directly.

Slabs are modelled as shell element if floor system and slabs are assigned with horizontal
diaphragms.

Live Load reduction is considered in the design of Foundation and Column as per the
Code: 1S 875-1987 (Part-II), clause.3.2.1.

Arca design load i.e. Live load/SDL or any other load is applied at floor relevant to s
usage.

All lateral loads & parameters are assigned as per Codes IS 1893-2016 & IS 875-Pan-3,
20135,

Temperature loads are applied on to the terraces and two areas directly exposed io
atmosphere,

Beams under Torsion is required to maintain Equilibrium will be designed for Torsion in
accordance with IS 456-2000, clause 41.1 to 41.4 and for all other beams forsional
stiffness is neglected in the analysis by applying stiffness modifier ag 0.000001 to
torsional constant “I". Hence no specific design for Torsion is required for these beams.
Concrete cover to reinforcement complied zccordance with IS 456-2000, Tabl.16 & 16A.
All wertical wall elements are assigned with auto meshing/manual messing appropriately
in order to achieve accuracy in results,

Design approach of structural elements

Shear wall/Column:

RC Structural Walls & Columns which are supporting both vertical loads and
lateral forces ere designed for the most adverse load conditions and envelope of the
forces which will be the maximum for that structural element from the load
combinations congidered in the 3D Etabs Model,
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RCDC a design software will be used to design the element for the maximum forces
obtained from the Etabs model analysis results.

Beams:

Each Beam will be designed for maximum forces from the 30D analysis using
Etabs and RCDC Software.

Area Load & Application:
Applied as uniformly distributed area load with intensity proportionate to its usage
as mentioned in the Loading items in the DBR,

Line (Wall) Load & Application:
Mon load bearing or infill wall loads are caleulated appropriately and applied as
uniformly distributed line load.

9.0 FOUNDATION

Proposed Foundation system is Raft footing and the SBC considered for the design is

A00kN/m2 and the founding depth is to be 3.0m from the natural ground level with réference to the
zoil investigation report No-S5TS/GT/200223/16 from M/s.Sastha Soil Testing Services.

10.0 COMPUTER PROGRAMS

The following Software / spreadsheet 1o be used to carry out Structural analysis and design.

1. PROKON Verl3 - Wall & Beam design
2. ETABS Ver21.0.1 - Three Dimensional Program
3. SAFE Ver20.0 - Raft Analysic / Strip Analysis

4, In-House Spreadsheet - one way/ two way slab design
5. Rapt-6 - Post Tensioning Analysis & Design
6. RCDC - Beam Design, Column design and Wall design

7. STAADPRO & ETARBS - Structural Steel Design.

B J'EGAT‘;:{FE‘}MT

RECISTEARD STRLMCTLERAL Exo
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Structure Data

Summary Report

1 Structore Data

0a-11-2023

This chapter provides model geometry information, including items such as story levels, point coordinates,

and clement connectivity.
1.1 Story Data
Table 1.1 - Story Definitions

ETABS v21.0.1 Fage 18 of 40
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2 LOADS

This chapter provides loading information as applied to the model.

1.1 Auto Seismic Loading

IS 1893:2016 Auto Seismic Load Calculation

This calculation pregents the automatically generated lateral seismic loads for load pattern EQX
according to IS 1893:2016, as calculated by ETABS.

Direction and Eccentricity

Direction =X

Structural Period

Period Calculation Method = User Specified

Liear Penod T=0.705:ec
Factors and Coeflicients
Heismac Zone Factor, Z [I8 Table 3] Z=10.106
Responss Beduction Factor, B [15 Table %] E=4
Importance Facter, [ [IS Table 8] I=121
Fite Type [I5 Table 1] =1
Selsmic Response
Spectral Acceleration Coefficient, 5. /g [I55% | S
—== 1.4154

5432 g I 8
Equivabent Lateral Forces

715
Seismic Coefficient, An [I5 6.4.2] O |

el -
Calculated Base Shear

dod Used bl Vi
Pirection | faec) ) ()
X R (HLOSSEGLAS BTRLGETT
: jﬂ e
P JEC A, MLE (Sthuct ]
REGIS Rl EMGrEER
m-élg‘} IFRT T AUTHOMTY
HEW m. ::ﬁgﬂn:q,

Page 13 of 40



Applied Story Foroes

Lateraf Load to Siores « X
LM -
TERRACE JELEI
iT. M
STH FLOGR il
&8 49636H
£TH FLOOR 4
7TH FLCOR _{—mm_m
6TH FLOOR et O
ETH FLODR L 2
ATH PLODR e 101
30 FLOOR S T
:mnmnﬂaﬁﬂ""
: |
15T FLOBH
STILT —
= Sy S I S E— —
184 450 $00 750 900
Fores, W
Story  |[Elevation  [X-Dir Y-Dir
o kN e
LME £ 0 o
TERRACE |33 T
TH FLOOE, |30 TR D
ITH FLOGE 27 Gasan3 |0
TTH FLODR. 24 5248331 0
HTH FLOOR 21 EAELT
§TH FLOGR (1B 26T.172 i
«TH FLOOR. |15 HEL T
SR FLOOE [12 85 3570 fn
INDTLOGE & fiz gm0 b
15T FLOOR. o 12381 o
STILT 2 ] o
Base fo B o
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IS 1893:2016 Aute Seismic Load Calculation

Thiz calculation presents the automatically generated lateral seismic loads for load pattemn EQY
according to IS 1893:2014, as caleulated by ETABS.

Direction and Eccentricity
Direction =Y
Structural Period

Period Calculation Method = User Specified

ﬁ‘jﬁ‘_

Uiser Perind T= D961 ssc
Fartors and Coeflcients
Seismic fome Factor, Z [13 Teble 3] Z=0.16
Response Bedoction Factor, B [I5 Tablz 9] R=4
Importanee Foctor, T [15 Tabls ] I=12
Site Type [IS Table 1] =T
Seismic Respoms
Spectral Acceleration Coefficient, 8, /g [18% 1 % adits
6.4.2] F R
Equivalent Laterul Forces
13
Seismic Coeflicient, Ay [1S 6.4.3) e
e
Calealsted Base Shear
 |PeriedUsed (W !
Prect | (e (kM) (M)
] 0,61 ELEEE L ETALDAME
.'t—-_lem .-'.
N e,
Lol

Page 21 of 20
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Applied Story Farces

Lateral Load to Stories - ¥
L -
TERRALE ~E TSN
=
9TH FLODA ~& e —
ATH FLODR sy
T LR et
BTH FLOOR g s
ST R e
FLOOR :
e T
RO FLOOR
IND FLOOR y Ehoyag
tsrﬁ_ww | ] ey S [
STILT -
Biasa = 1 ] | B | - [
0 100 200 300 400 500 S00
Force. kN
Stury [Elevatian  X-Dir V-Dix
m kN s
LME 14 0 o
TERRACE |11 o |s57.36R5
STH FLOOE 34 7 540,525
:mm_é: I %2 3875
TTH FLOOR i B 033
STHFLOCR 01 i PR2I142
FTHFLOOK. 18 o 195 4409
LTHFLOOR 1% b 1257219
E_HDH...D:JF. L2 2l 0. TR
INDFLOOR | i 51042
ISTFLOGK & ] 5,058
STILT i 0 "
Baws 0 0 3
P. JEGATH
GISTERED
ﬂmum’.ﬂ;}-:
ME Mo 31 JOLE
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DESIGN OF FOOTING/RAFT
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2. SBC considered for the design of Raft.
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4, Required top reinforcement in X-direction & Y-direction.
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DESIGN OF WALL
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ETABS Shear Wall Design
WALL NO. C1 at STILT LEVEL

IS 456:2000 Pier Design

Fier Deigile
Stary D | PlorlD | CentroidX (mm) | CentroldY{mm} | Length(mm) | Thickness (mm] | LLRF
STILT | v 12950 BETO2.4 000 £00 | a8
Material Propsrties
E. (MPa) s [MPa) L'I'T'Iuli{tanl.ur{l.lnHﬂH:l 1 (MPa} f (MIPa]
a4 2 1 550 415
Design Code Parameters
I ' I | 1Pwas P Puar | MinEcc Major | MinEce Minor
145 1.5 | oo 0.00FS 0.8 Yo LLL)
Pier Leg Location, Length and Thickness
Station i Lt X Laft ¥4 Right Xz Right ¥z | Length | Thickness
Lecation Tim alu mm mm mim e
Ton Leg 1 12450 587025 13450 BETOZS | 000 400
Batiam basg 1 12£50 BETS 13450 EETOZS | 1060 40
FRexisral Design for P, My and My (Part 1 of 2]
Stalion Required Reguirsd Currant Flamural Pu
Locetion | Rebar Area (mrF] | Reinf Ratic | Reinf Ratio Comba kM
Top 1600 1.0025 2000 15 {DL+SPEC-WEH1.SEFEC-WX-03EPECVY] | 2706005
Bobom 130 L3S 0.0 1.5 {DL+SP EC-W2+0, IEPEC- WX+ 3EFECWY) | 2TER.072
Flexural Design for Py Mo and My [Part 2 of 3)
M.z L Pilar Ag
kM-m kM- e
54 1a1 A0EBTAE 0000
55,1784 <ST.2ERT 400000
Shear Dasion
Station Rebar | Pe M, Wy Ve Vit Ve
Locstion| ¥ [ memtim e o KN | kNam | KN KN KN
Top Leg? | 1000 15"”"*‘5"5'3“'*"‘:35'5_”9‘:"3“-5“"3‘ 096,086 | 2586515 ~129.9627 (1320802 | 4217858
Botom | Legt | to0n | 12 (LroREC O ISPECTAOBPEL- | ggagvae | 1anses | 2s.asar |1samare| azzeen
Boundary Elemant Check (Part 1 of 2)
Station o Edge Goveming Pu My
Locaticn Langth {mm) Combo kN kM-m
"~ Top-Lafi Lag 1 400 1.5 [DL+SPECAWG JRPECWY+DISPECWT} | FT460538 | -ZI04685
Ton Right | Legd A0 1.5 {DL*SPECAKEQISPEC-NY=(3SPEC-WT) | 27460533 | 238948
Betiem-Lel Lag 1 [ 1,5 [DL=EPECAWX+0 XEPEC-MYs ILISPEC-WI} Frazasy | -106.7436
Balttem- Rk Leg 1 &0 1.5 [+ BREC-Wi=0 SEPEC- T CLESPE W) £782.885 BT
Boundary Element Chack [Fart 2 of 7}
Streas Comp | Stress Limit
MPa MPa
o T
10045 T
ES= L4 % i -
i P. JF- . WL [ftqf =] s
.14 L . REGIS ICTUARAL é'r.-'u:imu};q
EHENRLI TVELOIPMEAT RiITHORITY
REC SR U NOOET
Page 28 of 40 N . ' T RVENUE,



ETAES Shear Wall Design
WALL NO. C1 at 2%° FLOOR LEVEL

IS 456:2000 Pier Design

Pier Details
Story|D | PierlD | Centroid X jmm) | Centrold ¥ (mm} | Length(mm) | Thickness (mm) | LLRF
INDFLOOR | HWi 12560 SETOZ.8 W00 . 200 ne
Material Propertiss
E: (MPa) fu (MPa} | LtWEFactor (Unitless) | # (MPa) f,, (MPa)
285804 5 1 50 45
Dasign Code Paramaters
s ' e | WPas | Pam | Pua | MinEcc Major | MinEcc Minor
1.1 15 [ -4 00025 o8 | Yos Yes
Pier Leg Location, Length anid Thickness
Statien 5 | LefiXs | Lemy, | Right¥; | Right¥: |Length | Thickness
Location . mm mirm Fnam: mm mim mm
Tan Lo 1 12450 BETOZS 13450 EGT02.5 1000 a0
Battom L=g 1 12450 BETIE 6 13450 BETOZ.4 H000 00
Flaxural Design fer P and M (Part 1 of 2]
Station | Required Reaguired Cuwrrent | Flewoural | P
Location | Febar Area (mm') | Reinf Ratie | Reinf Ratio Combo kN
Tap | BET 000 0.00zE 1.5 [DL*BPEC-Y+0.35PEC-X+0. XSPEC-T) 0030974
Bottom | 2038 0202 00025 1.5 (OL* SPECWRH).ABPEC-WY+0.3SPEC-WE) | 2063 1581
380648 | 5558765 | 200000
Shear Design
Station Rebar | Pe | M. | Vo | W [ VetWa
Logation| '® | mmtm Shisar Comba KN | kNem | kN KN W
Te | Lsg? | s00 [ ﬁﬁ@*‘“’”‘fﬂﬁ"e“‘“"ﬂwm' 13480249 | 1081496 | 186.4108 | 83,3774 | 2277253
Batiom | Leg1 | 500 .8 .:nuammﬁmmw.:m 13701570 | 346,554 | 1904105 | 147.0888 | 2083337
Boundary Elemant Check (Part 1 of 2)
Station 0 ' Edge Governing | P M,
Locathon | Length {mmj) Combea kM EM-m
" Top-Let Leg 1 200 15 [OL+SPECWA+ 0 JPEC-WYA) JEFEC-WE) | 20452011 | 112037
Top-Right Leg 1 200 15 {DL+BPECMIXH0. 3SPEC-WY+) SSPEC-WZ] | 20482871 | 1051485
Boltom=Left | Legi 400 1.8 [DL=EPECWM0ASPEC- WY ISPECINT) I0ER 1SN | -555.5285
Bttt m—Raght | Lag 1 200 1.5 DL+ SFEC-WiX=0 XEPEC/N T+ 0LUK P ECAWE) oo Lol | 348564

Boundary Element Check (Fart 2 of 3]

Biress Comp | Stress Limit /1":;'
MPa MPz - .—_fq"g-nn—l_
== P JEGATHEESA, i
10,56 T . REGISTERED EFI::EE HIMESH
s 7 CHENNA) METROPOLITAN DEVELGMAI T ALITHORITY
SISTRATION Mo BEEram 1 e T
= T Re] r - REW Mo (OLD Mo, 54, B;n. —-.A::_fqur
T4 7 p ACYaR, GHEMNAI - 800 a0 7
Z-mAnfl gt ISl el s

Wobike @ =5 SRR
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ETABS Shear Wall Design
WALL NO. C1 at TERRACE FLOOR LEVEL

IS 456: 2000 Pler Dasign

Pier Detsils
Story D | Pier D | Centrold X (mm) Centraid ¥ {mm} | Length {mm) | Thickness {mm) | LLRF
TERRACE | H#1 12660 55T02.5 | 1000 ; 200 | 1
Maierial Froperiias
E: (WMPa) foc(MPa) | LLWtFactor [Unithess) | & (MPa) £, (MPa)
T55E0 4 3s 1 550 | 418
Dezign Code Parameters
Ts Te IPhiee Puw | Puasx MinEcc Major | MEnEce Minor
1,18 15 o Qo125 | 0B Yarx ) Yok
Pigr Location, L and Thichnass
Station | LeRX, | Lemy, | RightX: | Right¥; |Length | Thickness
Location mm mem mm ] mm i
Top Leg 1 12450 EATILE 13450 84705 1000 Eo
Bottos | Legt 12450 BETIS 13450 sETCZS | 1000 200
Plexuiral Design for Py Mo and My (Part 1 of 3)
Siathon Required Required Currant Flexural P
Location | Rebar Area {mm®) | ReinfRatio | Reinf Ratio Combo kM
Tep z3z0 BE116 0.0088 | 15 [DL+BPECY+DISPEC-X+DISPRC-Z) | 1317578
Bottors 1080 (L0054 0.o028 | 13{DLelL+SPECY+RISFEC-K+DISPECT) | 149358
Flaural Design for Py, Mgy and Mg (Part 2 of 2)
Mz M Pier &g
kM- kM-m e
S0 557 Eﬂ.{ﬁ!é ol ]
4129 | -119,6682 ]
Shear Deakon
Station Rebar a Po | M Vi Ve | Vet¥e
Location i mimm el kM kM-m kN kM kM
rop- | Lewt | w0 |%2 'i':‘-‘:‘-"!aiii":']!ﬁ"!g BC-WY*D3SFEC- | 1op wrys | 298,22 | AE0.1072 | 82,0018 | 236.4408
Botom | Legl | 500 1.8 mmmﬂ&ﬁammmc- (1497015 128542 | 1801072 | 47733 | 2023260
Boundary Element Check {Part 1 of 2}
Station D Edge Gevembng Pu M,
Location Length {mm) Combe kN ki-m
Too-Lelt Leg 1 i 0.3 DL+ 1. 6(SPEC-WHs 0.9SPECIWY+0 SEPECWZ) | 1258041 | 488m)
Top—Righl Leg1 200 1.5 [DL-SPECAN0 SSPEC-WY+LASPECNT) \BOP438 | 28637
Botiom-Le=f Lag 1 ] 155 [EH.*EFEE-WME‘PEEW\'*&EFEC-W{[ 212047 | -12.8542
Baftiam-Eeght Leg 1 o 0.8 DL+ S{EFECWAHLISPEC-WY-0.55PEC-WZ) | 136.6473 | Zas2
Boundary Element Check {Part 2 of 3)
| L
Strezs Comp | Hiress Limil g
MPa MFa =
P JEGATHEESAMN, ME.. et |
203 7 AEGISTERED ETRLUCTLURAL EMGEI 2ok
.53 T CEEANAY il TROPOLITAN DEVELGIPARLS & B0 0
mECEETITION Rl SRARF-ITMUMESS
1.45 t MEW Mo-31 (OLD Mo Ty BESANT AVERE
1.39 7 _ AT, GHEMER s
= £ -Aapdl ""'F';-:m E A
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DESIGN OF BEAM
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ETAES Concrete Frame Design

EEAM NO. THB4
5 456:2000 Beam Section Design  [Summary]

Beam Elemani Detalls

Level | Element | Unigue Name | Section [0 | Combo |D | Station Loc | Length {mm) | LLAF Typa
sHOFFLOOR | EitD 195 B a00ED) | ENVELGRE a4 A 55091 E Ordinary Frame
S&ﬂtunFlnEEJnr
bimm} | himm) | Beimm) | difmm) | dafmm) | dimm)

200 E00 200 {0 | ] | 35

Material Properties
E:(MP2) | fu(MPa) | LWtFactor (Unitless) | 1, (MPa) | fys {MPa)

FTEEES 0 L 550 245
Deslgn Code Faramestlens
o LES
15 115

Factored Forces and Moments

Factorad Factored Faciored Factarad
M. Tu W Pu
kM-m kM-m kM kN

Engraa | TaesEDE | 67sas 0

Design Moments, Mus & M,
Factored |Fa=mr-ud Posithve | Megative

Moment W Mement | Moment
kM-m ki=m EM-m kH-m
soraETa2 | \BTEED5 | 221473z o

Design Moment and Flexural Rebntorcement for Moment, M & Ta

Design Diasbgni “Moment I +Moment | Minimum | Reguined
-Moment | +Moment Rebar Rebar Robar R=bar
EH=m kN-m mm* mm’* it mim?
Top  (+2 Axds) ] o o 0 | ]
Bomom (-7 Asish TR 03 ] ] | 1 i]

Shear Fofes and Relnforcoment for Shear, Ve & T
Pagn 32 of 40



Shear Vs Ehaar W, Shear V, Shear ¥V, Rebar A 5
kM kM il kM mmA e
7534 TO. 3 453 227 8%
Teorsion Force and Torsion Reinforcement for Toersion, Ty & Vu;
Ta W Care by Core dy Rebar Agw i's
kN-m kN mm mm mm3tm
 TEEEE-DE | ETHd4 150 E51) ]

Fage 33 of 40

.

P, JEGATHEESARN, ME 15w
REGISTERED STRUCTURAL EHCIHEER

.CHERSA] METADPOLITAN GEvILOPMI I A :|I_..|-'HI'|'

RECIETAATION Mo SENGR- (| BU3TIT
MEW Mo 31 (OO Ma T-4= [ TEE RN PR Y ST x
ADYAR - SO0 0E0
E-Sduml : Iiraare in

1+ SEA 0



ETABS Concrete Frame Design
BEAM NO. THEG

IS 456:2000 Beam Sectien Design  (Summary)

=] Jﬁﬁgﬁ MLE., {Bina=

' = .'_l|
BEMSTERED STRUCTUIRAL E™ T "LIL:
CHENKAI AAETROFPOL T AN DEVELIF¥ N _J:--__'I:qlr"'
AEGEISTRATICON ko SR i T
HEW Me a3y (LD H.'E'I-Ij. B snrd
ALTYT CHEMRAI - ©

1
Ll o raEr i

E-bdnt mm: 41"3'295_ "

3

Baam Eloment Details
Saction ID | Combe ID | Station Loc | Length (mm)
B 20060 | ENVELOPE 4750 &750

Elsmant | Unigue Name

LLRF
1

Type

i 'E:In:in.unl Frisme

Section Properies

by (mm)) dy fmm}
200 [

b {mam)
200

h (mm)

e {mmi)
an

des {mem)
=

Material Propertiss
LEWWE Factor (Unitless)
1

E: [MPa]
o7386.13

fus (MPs)

f; (MPa) Iys (MPa}

418

Design Code Paramsters

Ve ¥a
1= 1,15

Factored Forces and Maments

Factored

[
kM-m

Faciored

Tu

kM-m

Factored
Yur
kM

Factored

P
kN

~-#H8/ASET

0.0001

| ir2.1621

o

Design Momants, My & M,

Factored
Moment
kM-m

Factored

[
kM-mi

Pa=itive
Moment
k-m

Megativa
Marnent

let=rmi

1888587

SR n]

i

182557

Design Momant and Fl
|

Design
-Magmant
kM-

Design
+MlomErit
kM=m

Moment
Rabar
e’

exural Reipforcamaent for Moment, My & Ty

whoment
Rebar

Minimum = Required
Rebar Rebar

mm? mm* it

“Top_[+2Axim] | -1EEEST

ToE

[} ThE 173

Bobom (-2 Axis]

g

o i

Shear ¥V,
kM

Shear V.
KN

Shear W,
kM

Shear Force and Reinforcemant for Shear, WV & Ty,

Shear Vs
kKM

Rebar B (&
mm3im

Fage 34 of 40



ShearVs, | ShearV, | ShearM., | ShearV, | RebarA.is
kX L] kM L mmEim
LI 61,585 MOET8T | 51.8R0 547.34

Torsion Force and Torsion Reinforcement for Torsion, Tu & Vi

T Wy Core by | Coare dy Rebar &g s
kM-m kM T mm meaim
FARSEDS | 1r2adR 150 | E50 a

Fage 35 of 40
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DESIGN OF SLAB
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DESIGN OF SLAB: T3l

Panel Mame : Three edges: ove long edge conBinuous
Clear Longer span, by = 3650 mim
Clear Shorter span, Ix = 360 mm

by/lx = I0l = 2 Hence, Two-way
slab Effective Longer span = 374600
Effective Shorter span = 3606 0
Aszume thickness of slab= 12500
Effective depth available = G600
Loads :
Dead Load and Im Load i
Floor finish = 1200 EN/m*
Self weight = 2000 kN/m?®

WoL = 4200 N/t
[mpsed Losd (Mot fixed) -
Oecupancy classification as per I5: 875(Part 2) - 1937 :
Live load = 2000 EMim®

Wi ® 2000  kNm?
Total load, w=wpe + wrr = 6200 kN/m®
Span Momenis:

HE B B

Along Shorter span: BM = 8 , w1’ 0044 x620x3686°2= 371 kNm

Along Longer span: BM =2, wld =
Support Moments:

Along Shorter span: BM= 4, wlf= 0,000
Along Longer span: BM= 3, wl.*= 0.057

Check for section :
Factored Maot, BM, Mu = T.24  kNm./m

- .

P JEGATHEESAM, M &, jSiru |
REGISTERED STRLUCTLARAL ERCHHEER
CHEMMAI METROPOUTAN DENTLOPMENT AUTHORTY
REGIGTRLATION o SRS ] BT
HEW Me. 3T (00D Mo T4], BESANT AVERLEE,
BETYATE, SHERRL] Hh 0340

E Astmt

Al L s
Kbl = +07 DB

My = 556 ENm

0043 x520x3696"2= 364 KWNm Muy= 546 ENm
AR IEE2= 000 ENm M= 000 KNm
¥ 620 %3696 2= 45 Km My 724 kNm

For M30 grade concrete & FeS50 grade steel, My, lim/bd* = 4139

Effective depth reguired = 41.85 mm
Along the Shorter span

A reqd at midspan :

A =[0.5Fx/6 ] {1 -0 1- [4.6 M {fabd)) )} bd=
Provide Amm dia bars @ 2 mm o'e
A reqd at support :

Aw=[ 056/ ] {1 -0 1- [4.6 Muz ! (fa bd5])} bd =
Provide EBmm dia bars @
Alonz the Longer span

200 mm &

Page 37 of 40
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Ag= 25133 mmi m OF
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Ay reqd at midspan ¢
A= [ 0555 111 -0 1-14.6 Me /(fac bd®)] } bd =

Provide Bmm dia bars & 200 min ele As= 25133 mm’/m Ok
A reqd at support ¢
Ag= [ 0585 ] { 1 -0 1- [4.6 My £ (Fa BdT)} Bd = 162,78 mm’/m
Provide EBmm dia bars @ 200 mm wle As= 25133 mm’/m oK
Min Ast= 0.12% Gross section arca = 150 mm? / m
Distribution stee! = 0.5 x (0127100) x 1000 x 125 = T5.00 mm'/im
Provide Smm dia bas & 200 mm ¢'c Ag= 25133 mm*/m OF
Max Spacing = 3d or 300 mm whichever is less = 288 mm  or 300 mm
Check for deflection:
o = (058 x fir % (Ast neglAst pro) = 15756 MPa
MF = L0 225+0.00322 fz — 0625 log 10 (L/'pt EZ = 2.000
Type of &lab = Continuous
Effective  Shorter span = 3690.00 mm
Basitc Value = 20
Allowable I'd = 52.00
Actual I'd = 35.50 Hemee DK
A=
P iEGRTHEES =
byt b WSETROFOLITA.
TR
A aae T o0

Fage 3E of 40
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DESIGN OF SLAE: TS3

Fanal Mame : Four edges discontinuous
Clear Longer span, ly = 4550 mm
Clear Shorer spsm, Iz = 3900 mm
ly/lx = 1.17 = 2, Hence, Twro-way
slab Effective Longer span = 467100 mm
Effective Shorter span = 402100 mm
Agsume thickness of slab = E5000  mm
Effective depth availabls = 121.00 mm
Loads |

Dhead Load and_[mposed Load (fixed) ;

Floor finish = 1200 kN/m®
Self weight = 3600 KM/m®

wop = 4800 KNm?
Imposed Losd (Mot fixed) |
Oeeupancy classification as per [S: E7SH(Pam I) - 1987 :

Live load = 2.000 kM/m?®

Wy = 2000 EN/m?
Total load, w = woi + WL = 6800 EN/m’
Span Moments;
Along Shorter span: BM — a , w=l 0.069 x680x4021°2= 756 kNm
Along Longerspan: BM =2, wl? = (0056 x680x4021°2= 616 kNm
Support Moments:
Along Shorter span: BM = 8, whi= 0000 x680x4.021"2= (.00 kNm
Along Longer span: BM=d, wk*= 0 x6EB0x4021"2= 000 KkNm
Check for section ;
Factored Max, BM, Mo = 11.35 kENm/m
For B30 grade concrete & FeS30 grade steel, My, lim/bd* = 4138
Effective depth required = 52.36 mm < Effective depth available, OK
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Mues™ 1135 KNm
Mgi™ 924 kNm

Mya= 000 kNm
M= 000 kNm
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Along the Shorter span

A, reqd at midspam :
A= 050 ] {1 -00 1-[4.6 Mgg {(faxbd] )i bd = 20227 mm'/m
Frovide 10mm dia bas & 175 mm &'e As= 35270 mm’/m OF
A regqd at support @
Ag=[ 0566 ] { 100 1. [4.6 Mz / (Fa b))} bd = 0. mmflm
Provide Bmm dia bas & 200 mm cfe As= 25133 med /m 0K
Alonz the Longer span
A reqd at midspan :
Aa=[0.50a ] [1-00 1-[46 Moy {fa bdH] N} bd = 163.65 mm?/m
Provide Smm dia bars (@ 174 mm cie As= 75133 mm’/m OF
.A...l'l!ﬂ:l.tl-ﬂ]pﬂl‘l.:
Ae=[ 050 /] { 1-00 1- [4.6 Mua / (fa W53} bd= 0.00  mm'/m
Provide Smm dia bars @ 200 mm e As= 25133 mm®/m OK
Min Ast = 0.12% Gross section arca = 10 mm? / m
Distnbution steel = 0.5 x (0127100} = 1000 x 150 = 9000 mmi/m
Provide &mm dia bars @ 200 s e As= 25133 mm'/m oK
Max Specing = 3d or 300 mm whichewver 15 less = 363mm  or 300 mm
5 = 0.58 x fv x {Ast req/Ast pro) = 16431 MPa
MF = 1f(0.225+0.00322 fs— 0.625 log 10 {Lpt) £2 = 2.000

Type of Slab = Simply Supporied
Effective Shortsr span = 402100 mun

Basic Valus = 0

Allowable d= 4000 :f‘: -
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v/ Our services go beyond
A

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

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

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

v/ Smarter Tools, Stronger Decisions
////"’—

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

V Forms & Templates, Document Generator, Document
Translation, Dictionary

Vastu & Property Management Tools

“ Home Vastu Shastra, Plot Vastu Shastra, Property
Management

Verified Y RealEstate”
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