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DESIGN BASIS REPORT

1.0 INTRODUCTION

M/S.AMARA Pvt Ltd proposed a construction of High rise Residential Building is located at
Koyembedu village, Chennai. Architecturally it is designed with a double Basement floor+stilt
floor/Ground lloor + 24 residential Floors + Roof. ln which the 2 Basement floor+ Stilt floors are
designed to facilitate car parks as per norms. Rest of all floors are designed to accommodate to be
Residential units. The building is architecturally designed to be a Rectangle in shape which has been
designed in line with the land shape.

1.1 Scope of the Report

This report provides the information on Codes of Practice, Design loads, lVaterials considered for the
Design and Analysis of the building. ln addition, this report summaries the main design criteria,
Structural system, Foundation system, Parameters & Methodology to be adopted in the design.

The proposed development is a Residentiai Apartment building comprises double Basement + Stilt +
24 Floors + Roof. Plan dimension of the building at the Stilt level is 53mx24.145m respectively.
Vertical access systems like Lift & Staircases are provided adequately & at the right location in order
to fulfil the NBC norms and to satisfy the functional requirements as well. The building height & its
storey details are as follows,

Sl.No. No. Of storey Building
Height

Plan dimension at
Basement Level

Remarks

1 Double Basement
+ stilt + 24 floors +

Terrace

53mx24.145m With car parking

(Stru
ENG EER

T AUTHOP

19/03/024
AVENUE RI

600 020
neer'

4563r

Building Floor Height Details
A PERAMAIYANSX

2 Basement Floor (Car Park) 3.30m GTSTERED STRUCTUF
r. I r,lETfl CPoLlTAil 0€vELl

I Basement Floor (Car Park) GlS lxAl luN Nu .lE,!
3r (OLO No.'14),8€Sl
f.nvaP ar{FllNAl .

Stilt Floor (Car Park) 3.10m L porsm(oburo(
rtrle +91 99621

1't Floor (Car Park) 4.7Om

2"d Floor to 24th Floor 3.05m

Head Room 3,25m

LMR 4.35m(from Terrace floor)
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1.2 Project Overview

77.95m (measuring

from stilt to Terrace)

4.40m
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1.3 Proposed Structures and its Usage.

1.3.1 Structural Type

The building structures are mainly cast in situ reinforced concrete structure. The structural system
comprises of R.C walls/Columns as vertical supporting structural elements with RC shear wall-
Beam/slab system. Foundation is designed to be Cast ln-situ Bored Pile.

1.3.2 Foundation Type

The foundation system is to be Cast ln-situ Bored Pile Foundation system. The Pile depth is about
33m from Existing Ground Level and the pile shaft length is to be around 25m from Pile cut off level.
The Pile will be designed for the recommended Working Compression Capacity as laid down in the
Soil lnvestigation report No. GEC-)C-GT -7OOi 12025-2026_KOYEMBEDU VILLAGE dated 25rh April
2025, was carried out by M/s. GEO ENGINEERING CONSULTANT, Velachery, Chennai.

1.4 Concrete

Characteristic concrete stren8th (concrete grade) for the project shall be based on exposure
condition and forces to be supported by specified structural elements. The minimum cement
content and maximum waterrement ratio shall be as per lS code 456:2000. The minimum 28-day
compressive strength of concrete for specified structural elements shall be as follows,

Table 1.4.1 Grade of Concrete for lndividual Structural elements

5l.No. Structural Elements Grade of concrete
Pile/Pile Caps M35

2 Rc Shear wall M50
3 RC Columns M50
4. M35

5 RC Slabs

6 UG Sump & STP M35
7 Structural members

in external services
M25

Table 1,4.2 Concrete Properties

^""H,61$i$'$p[i,fi
:!r,*l$;$pffisr

Young's Modulus of Elasticity of Concrete soooy'fck

Poisson Ratio's Ratio v o.2
Coefficient of Thermal expansion 5.5x10-6

1.4.3 Reinforcement
The characteristic tensile properties of steel used in design shall be as follows

Reinforcement Characteristic yield strength fr1(N/mm'z) 550D N/mm'?
Welded Steel tabric eld strength fe 21(N/mm2 485 N/mm'?
Young's Modulus E (kN/mm,) 20O kN/mm2
Poisson's ratio 0.3
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Coefficient of Thermal expansion, o (oC 1) 12x10-6

1.4.4 Structural steel

All structural steel shall conform to lndian standard lS:2062-2011.

Structural steel Grade E=250 Grade E-350

Tensile strength 410 N/mm2 490 N/mm']
Yield stress t<20mm 250 N/mm2 350 N/mm'z

Yield stress t = 20mm to 40mm 240 N/mm'? 330 N/mm'?

Yield stress t> 40mm 230 N/mm'? 320 N/mm'?

Young's Modulus (E) 200,000 N/mm'? 200,000 N/mm'z
Density 78.5 kN/m3 78.5 kN/m3

1.5 SUB-SOtt CONDtTtON

Soil lnvestigation report no. GEC-JC-GT-700712025-2026_KOYEMBEDU VILLAGE dated 26th April 2025,
was carried out by M/s. GEO ENGINEERING CONSULTANT, Velachery, Chennai. Field investigation
carried out for Five (5) boreholes at different locations to ascertain subsoil condition in the proposed

site. All the bore holes are terminated between 36m to 40m respectively in dense Iayer with "N"
value more than 100 where very Hard Compacted Clay/Shale Formation encounters. ln which, Bore
Hole-BH1 Clayey Sand, Silty Sand, Silty Clay, Clayey Sand, Silty CIay, Silty Clay, Silty 5and, Silty Clay,
Clayey Sand , Sandy Clay, Compacted Clay, Compacted Clay/ Shale encounters, Bore Hole-BH2 Sandy
Clay, Silty 5and, silty Clay, Silty 5and, Silty Clay, Silty Sand, Silty Clay, Clayey Sand, Compacted Clay/
Shale encounters, Bore Hole-BH3 Clayey 5and, Sandy Clay, Silty Sand, Silty Clay, Sandy Clay, Silty
sand, Silty Clay, Silty Sand, Compacted Clay, Sandy Clay, Clayey Sand, Compacted Clay/ Shale
encounters, Bore Hole-BH4 Sandy Clay, Silty Clay, Clayey Sand, Silty Sand, Clayey Sand, Sandy Clay,
Silty Sand, Silty Clay, Compacted Clay/ Shale encounters, Bore Hole-BHS Sandy Clay, Silty Sand,
Clayey Sand, Silty Clay, Clayey Sand, Silty Sand, Silty Clay, Sandy Clay, Compacted Clay/ Shale
€ncounters. Based on bore hole data, the top soil is filled up Clayey Sand stuff which is extended up
to 1.5m. From 1.5m to 8.0m, the soil layer is Silty Clay with "N" value varies from 4 to 13. From 8.0m
the soil is clay of low plasticity with "N" Values varies from 4 to 35 continuous up to 20m. From 20m,
it is a Greyish black, moist, medium stiff Sandy clay exist up to 30m with "N" value 35 to 80. From
30m to 35m, it is Compacted Clay with "N" value is 100. Below 36m, it is a Compacted Clay with "N"
value is more than 100. All the two bore hole terminated at this level.However, it is advisable to
design the ground below structure like STP & UG Sump etc. for the head of water up to Ground level
as the water table likely to raises up to ground during peak monsoon.

Refer the soil report for profile of boreholes and the sub soil conditions.

2.0 DESIGN CRITERIA

2.1 DesiSn Life

The design life of the building is assumed as 50 years. This require
concrete works and not applicable to replaceable finishing materials,
insulations, facad
materials.

es etc. Hence periodic maintenance/refurbishment is required for all replaceable

ment i

water
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2.2 CODES, STANDARDS & REFERENCES

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

a. Relevant Indian Standard Codes of Practice
b. National Building Code.
c. Local Building regulations.
d. Other relevant lnternational codes where required.

All applicable latest editions 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 carried out primarily based on lndian Standards and Codes with latest revision, with amendments
if any, as on date. ln addition, other international codes and standards shall also be referred when
required and relevant.

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

Table 2.2.1 Codes and Standards for Desi Ioads Other Than Earthquake loads)

Table 2.2.2 Codes and Standards for Design of Earthquake Resistance structures

Table 2.2.3 Codes and Standards for Design of Concrete Structures

eram@bu

ENGINE
NT AUT

h 9'0310
AVENU

i0

t6
R

p

15 Code Description

15 875 (Part 1): 1987
Dead Loads

Material)

(Unit Weight of Building Material and Stored

lS 875 (Part 2): 1987 lmposed Load

lS 875 (Part 3): 2015 Wind Load

lS 875 (Part 5): 1987 Special Loads and Combinations

lS Code Description
l5 1893(Part-L) :2016 Criteria for Earthquake Resistance design of structures.

lS 4326: 1993
Earthquake Resistant Design and Construction of Buildings - Code

of Practice

lS 13920: 2016
Ductile Detailing of Reinforced Concrete Structures subject to
Seismic Forces - Code of Practice.

l5 Code Description
lS 456: 2000 Plain and Reinforced Concrete - Code of practice

ts 6403 -1981
Code of practice for determination of bearing capacities of shallow
foundations.

lS 8009-1976 (Part l):
Code of practice for calculation of settlement of foundations -
Shallow foundation

rs 1904-1986(RA-201s)
lndian Standard Code of practice for design
foundations in Soil: General Requirements

& construction

\'
rs 2950-1981(RA-2018)

Code of practice for design and construction of raft foundations
Part 1 Design (second revision)

lS 1080-198s(Raf.2011)
Code of Practice for Design and Constructio
in 5oils GI

RCPOLITAI{

Code of pract
fou ndations

ice for determination of bearing .qp.HI
NAI .

NO
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lS 2950-1981(Raf.2011) Code of Practice for Design and Construction of Raft foundations

sP 16
Structural use of concrete, Design charts for singly reinforced beams,
doubly reinforced beams and columns.

sP 34 Hand book on Concrete Reinforcement & Detailing
SP 7(Part lV) National Building code of lndia

r5 1786-2008(RA-2018)
Specification for high strength deformed bars and wires for concrete
Reinforcement.

lS 432 (Part 2) 1982 Specification for Mild Steel and Medium Tensile Steel Bars and Hard
Drawn Steel Wire for concrete reinforcement - Hard Drawn Steel
Wire

lS 3370 (part l)-2009 Code of practice for concrete structure for the storage of liquids

Table 2.2.4 Design ofSteel Structural Elements

lS Code Description
lS 800: 2007(RA-2017) Code of Practice for General Construction in Steel
lS 2062: 2011(RA-2016) Steel for General structural purposes

lS Code Description

BS 8110: 1997
Structural use of concrete. Code of Practice for design and
construction

ACt 318 Building Code requirements for Structural Concrete

The building is a RCC structure designed with Structural wall System. The slabs of all floor is used as

diaphragms in redistribution of lateral forces.

Materials specified will conform to the latest edition of the relevant lndian Standard or other
accepted standard. Specifications for materials will include sampling and testing as stipulated in the
design standards. Detailed material specifications will be included in the Technical Specification.

Material Density
Reinforced Cement Concrete 25.00 kN/m3
Plain Cement Concrete 24.00 kN/m3
Screed Concrete 24.00 kN/m3
Cement Mortar 20.00 kN/m3
AAC Block 07.50 kN/m3
Structural Steel 78.50 kN/m3
Cinder Concrete (Filling material) 08.00 kN/m3
Dry soil 18.00 kN/m3
Wet Soil 22.00 kN/m3
Landscape soil 16.00 kN/m3
G lass 28.00 kN/m3
Water 10.00 kN/m3
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Table 2.2,5 Design of Concrete Elements - lnternational codes

2.3 LOADS

Table A: Unit Weight of Materials:
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2.3.1 Superimposed Dead Loads and Live Loads

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

lEasement to Stilt Floor (Parking)

sDL (kN/sq.mt.) Lt (kN/Sq.mt.)

Finishes 0.0

Services load (ceiling) 0.0

Live Load Pa rking
Partition Load 0.0 0.0
Total 2.4 5.0

Second Floor to Twenty Fourth Floor (Living/Bedroom/Kitchen)
SDL (kN/Sq.mt.) LL (kN/sq.mt.)

Finishes 1.8 0.0

Services load (ceiling) 0.0 0.0
Live Load 0.0 2.0
Partition/Filling Load 0.0 0.0
Total 1.8 2.0
Second Floor (Toilet)

sDL (kN/sq.mt.l Lt (kN/sq.mt.)
Fin ishes 1.8

Services load (ceiling) 0.0 0.0
Live Load 0.0 2.0

Partition/Filling Load 2.5

Total 4.3 2.0
Second Floor (Balcony)

sDt (kN/sq.mt.) Lt (kN/sq.mt.)
1.8 0.0

Services load (ceiling) 0.0 0.0
Live Load 0.0 2.0
Pa rtitio n/Filling Load r.2 0.0
Total 3 2.0
Third Floor to Twenty Fourth Floor (Toilet)

SDL (kN/sq.mt.) tL (kN/Sq.mt.)
Fin is h es 1.8 0.0
Services load (ceiling) 0.0 0.0
Live Load 2.0

Partition/Filling Load 1 0.0
Total 2.8 2.0
Third Floor to Twenty Fourth Floor (Balcony)

ERA
GISTE
i\tlET

GIST
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sDL (kN/sq.mt.) LL (kN/sc.mt.)
Fin ishes 1.8 0.0

Services load (ceiling) 0.0
Live Load 0.0 2.0

Partition/Filling Load

Total 3.0 2.0

Lobby /Corridor
sDL (kN/sq.mt.) Lt (kN/Sq.mt.)

Fin ishes 1.8 0.0

Live Load

Partition Load

Total 1.8 3.0

Gym / Games / Multipurpose Hall
sDL (kN/Sq.mt.) LL (kN/sq.mt.)

F in ishes 5.0 0.0

0.0 3.0

Pa rtition Load 0.0 0.0

Total 5.0 3.0

Swimmint pool
SDL (kN/sq.mt.) LL (kN/sq.mt.)

F in ish es 1.8 0.0

Live Load 0.0 3.0

Water Load 18.2 0.0

Total 20 3.0

Fire Tender
sDL (kN/sq.mt.) LL (kN/sq.mt.)

Fin ishes 2.4 0.0

Live Load 15.0

Pa rtit io n/Fllling Load 3.0 0.0

Total 5.4 15.0

Landscape
SDL (kN/Sq.mt.) LL (kN/Sq. mt.)

Fin ishes 2 0.0

Live Load 0.0 3.0 A

Pa rtit io n/Filling Load 8 0.0

Total 10

Terrace
SDL (kN/Sq.mt.) LL (kN/sq.mt.)

Fin is h es 0.0

Live Load 0.0 3.0

Partition/Filling Load 7.2 0.0

Total 3.0 3.0

Head Room

P
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SDL (kN/Sq.mt.) tL (kN/sq.mt.)

Finishes 2.O 0.0

0.0 2.O

Partition Load 0.0 0,0

Total 2.0 2.0

LMR

SDL (kN/Sq.mt.) LL (kN/sq.mt.)
Fin ishes 0.0 0.0

0.0 3.0

Lift load 15.0 0.0

Total 15.0 3.0

OHT loads
5DL (kN/Sq.mt.) LL (kN/Sq.mt,)

Finishes 0.0 0.0

Services Ioad (ceiling) 0.0 0.0

Live Load 0.0 2.O

Water load 20.0 0.0

Total 20.0 2.0

ln the analysis and design reduction to imposed load (Live load) shall be considered as per lS 875
Part (2), clause.3.2 where it is applicable.

2.S TEMPERATURE EFFECTS

Temperature changes can cause additional stresses to the structure and has potential to increase in

loads will be considered in the design of structural elements. Temperature effects will be considered
for an ambient temperature variation from temperature during construction.

The maximum and minimum temperature for city of Chennai as recorded by lndian Metrological
Department is as follows.

Maximum mean Temperature 45'C
Minimum mean Temperature 15'C
Average ambient Temperature during construction 30"c

A, PERAMAI N, lr , (sr
GISTERED STRUCTURAL E

: I,IETRCPOTITAN DEVELOPM

The structural system will be designed for the effect
variation of t15o C will be considered in the structural
consideration of thermal effect on structural elements.

of tem pe at U e va at ton €F,.&1#gJtHi
racet'rm th{iN

SSGR.
BESANT

a na S s ove the R oof & Te I NA 600
peram@buro€ngi

lobile. +91 99625 456

Expansion Joints

Expansion joints are normally provided when the structure is more than 45m length as per lS-45G-

2000, clause 27.2. ln this case the length of the building is to be 32.90m which is falls well within the
limitation stimulated in lS 456: 2000, clause.27.2. Hence no expansion joint is provided.
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2.5 WtND IOAD

Design wind load for the buildings shall be estimated as per lS 875 (Part 3): 2015. Design wind speed
(Vz) is based on such as location, basic wind speed, terrain, cyclone condition and topography.

Location of the building Chennai

Basic Wind speed - Vb m/sec 50 m/sec

Risk Coefficient (Probability factor) -k1 1.0

Terrain factor (Terrain-2) - k2 for the height of 77.95m t.2t
Topography factor - k3 1.0

lmportance factor (Cyclonic region)- k4

Design wind speed (Vz) = y6*1t**rt*3*k4 =50xlx1.2lx1.0x1.0 = 60.5m/sec

Wind pressure (Pz) = 0.6 Vz2 = 0.6x 60.5'z=2196.15 N/m'z

For design of building wind pressure 2.196 kN/m'z is considered.

Design wind pressure (Pd) = Ko*K"*K"*P.

Where lG - Wind Directionality factor = 1.0

a). Buildings and closed structures with a height to minimum lateral dimension ratio (H/Wmin) is

more than 5. (or)

b). Building and structures whose natural frequency is less than 1.0 Hz.

Fundamental period of the building = t3 = g.99t{719)^0.5. Fundamental natural frequency 1/Ia >1.0

2.6.2 Time period

Sl.No HeiBht{m) B(m) D(m) Tax(sec) Tay(sec) Llf ax t/1av

1 77 .95 53 L.753 t.763 0.557 0.5 67

From the above, it is evident that Dynamic wind analysis for the proposed building is required, since
the ratio of H/B & H/D < 5. Also, the naturalfrequency is 1/fa >1.0.

BURO ENGINEERS (I) PVT LTD Page 12 oI 17

Ka-Area averaging factor = 0.9
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As per lS 875 (Part 3) - 2015, clause 9.1 Dynamic wind analysis has to be carried out if ihe buildings
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2.7 Seismic Lateral Force

Design of lateral force under seismic condition shall be as per 151893 - 2016. Total lateral force (base

shear) of the building shall be estimated as per clause 7.2.1 of 151893 - 2016 which provides by
Base shear Vu = Ar, W

Ar is horizontal seismic coefficient and W is seismic weight of the building, Horizontal seismic
coefficient depends on location of the building (Zone factor Z), usage of the building (lmportance
factor, l), 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, 25% of live load where live load is less than 3 kN/sq.mt and 50% of live load
where live load is greater than 3 kN/sq.m. The fundamental natural period (Ta)for building

BURO ENGINEERS (I) PVT LTD Page 13 of 17
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Where h- height of the building & d - width of the building under consideration of earthquake.
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THE PROPOSED CONSTRUCTION OF DOUBTE BASEM€NT+STILT+ 24 FLOORS RESIDENTIAL STRUCTURE AT

suRvEY NO: t69lt, 2, t & 4, AS PER PATTA T.S.NO:4/3 & 5, BtOCr( NO.37 OF KOYAMBEOU VTLTAGE,

AMINJKARAI TAI.UK, CHENNAI.

DESIGN BASIS REPORT

A P

2.7.1 Design Parameters for estimation of seismic loading

Sl.No. Description Parameters as per l5-1893-2015

1. Location - Chennai Seismic zone lll

2 Seismic Zone Factor 0.15

3 Response Reduction Facto.:

Buildings with ductile RC Structural wall system

4.0

4 lmportance factor L,2

5 Type of Soil Type ll

6 Damping coefficient 5%

BURO ENGINEERS (I) PW LTD Page 14 of 17
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THE PROPOSED CONSTRUCTION OF DOUBLE EASEMENT+STILT+ 24 FLOORS RESIDENTIAL STRUCTURE AT

SURVEY NO: 16911,2,3 & 4, AS PER PATTA T.S.NO:4/3 & 5, BTOCK NO.37 OF KOYAMBEDU VILLAGE,

AMINJKARAI TALUK, CHENNAI.

DESIGN BASIS REPORT

Height of the building (h) (measured from Stilt floor)
d (along the length of the building)
b (along the breadth of the building)

a)Ta (along x) = Refer - 2.6.2
b) Ta (along Y) = Refer - 2.6.2

From lS 1893: 2002, Clause 6.4.2, Design horizontal seismic coefficient

-. Z I Sa
Ah -- n4-2Rg

Sa/g (For medium) Y-direction = (Refer to lS 1893-2015, p"B" l3nlFdhaUAlyAN, u.s., (st,,.t.i, r,r. 
".GISTERED SIRUCN'RAL ENGINEI'

r.rr rinncpoltttn orvrloPMtNT Ai li'
Design horizontal seismic coefficient and base shear GTSTRATTON No. SE/cR-l/19/031c:

x- direction Vbx = Ahx * W ,-i: tolo lo.14), aESANTAVENUE '

Y-direction Vby=46y*11v ,1?)t,:Xtdffi:3:":::,
'-lbrle +91 99625 45i .

2.9 Dynamic Analysis

Z for Zone lll = 0.16
lfor Residential BuildinB = 1.2 (Refer to lS 1893-2016, Table.9)
R for Structuralwall system = 4.0 as per (Table 9)

Sa/g (For medium) X-direction = (Refer to lS 1893-2015, page 13, Fig 1)

Response spectrum method of Dynamic Analysis carried out with following parameters pertaining to
dynamic analysis.
Time period : Calculated with the assumption of wall system

Number of modes Considered : 12 Numbers (Min)

Modal Combination Method Used : Complete Quadratic combination (CQC)

Spatial Combination Method used Square root of the sum of Square (SRSS).

Ritz Method.Modal case type

Orthogonal directional seismic effect : Not applicable

3.0 Structural Analysis and design

3.1 Assumptions considered in the design

The assumptions for structural analysis and design are as below

BURO ENGINEERS (I) PVr LTD Page 15 ol 17

2.8 Base Shear

Where,
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SURVEY NO: 76911,2,3 & 4, AS PER PATTA T.S.NO:4/3 & 5, BTOCK NO.37 OF KOYAMBEDU VILLAGE,

AMINJKARAI TALUI(, CHENNAI.

DESIGN BASIS REPORT

3.2 Concrete Cover

Concrete cover to the reinforcement in structural elements is based on durability and fire rating
The fire rating of 2hrs is considered for structural elements for the commercial development.

Sl. No. Cover in mm
l Pile & Pile Cap 75

RC Shear Wall 30
40

4. Beams 30

5 Sla bs 23

6. UG Tank Base Slab/Wall 40

3.3 Method for 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, SAFE

shall be used, Prokon, RCDC and verified in-house spread sheets will be used for the design of
reinforced concrete (RC) and steel elements in consideration of flexure, shear and axial forces.

3.4 Assumptions for 3D model analysis using ETAB5

Column: Frame Element
RC Wall: Wall (Shell) Element
Beam Element: Fra me Element
Slab: Shell Element A, PERAMAIYAN , M.E., (Sr

G!STERED STRUCTUML ENGINEE ;
rhe following are seneral parameters adopted in the analysis and d"tiA[T1?t'J{i]5fi]|tl$iJ::
Modulus of Elasticity of Concrete -SOOOVfck ' '?: 

(olo No 11), BES,NTAVENU: :
ADIAR, CHENNAI .600 O2O,

Consideration of Diaphragm - Rigid Diaphragm. "3 I peram@buro€ngineeis
',lobiler +9,| 99625 456Ji

Slab element considered as membrane element

Stiffness modification factors are adopted in the analysis as per lS -16700-2017, Table.S

BURO ENGINEERS (I) PW LTD Page 16 of 17

. Elastic analysis (plane remains plane).

. Structure shall be analysed for the most adverse load conditions and envelope of forces shall
be designed for.

o Cracked section properties of structural RC structural elements are used in the analysis as

per lS 16700-2017, clause 7.2, Table 6.

Structural Elements

2.

3. Columns
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SI
\o.

Strllctural
Elem€

Unfactored Lord3 Frc'tored Lord3

(r) Q)

Arca Momt of Arca
hcrtis

cJ) (4) (5)

Momtof
hertig

(6)

0
ii)
iii )

iv)

Slabs

Bcam

Columm

Wdls

l.o A.

l.o t.
1.0 A,

ttt,

0.35 Ir

0.7 l.
0.9Ir

0.9Ir

I .00 lr
l.mlr
I.N A,

l.00lt

025 I.
035 t.
0.70Ir

0.70Ir

The following parameters and methods are adopted in creating ETABS 3D model for the

buildings and design of structural elements.

o 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 & lnternal in fill wall loads are assigned as uniformly distributed line load on beams

and as area load if the wall is intend to distribute on slab directly. These loads are assigned

under SDL type load case.
o Slabs are modelled as shell element if floor system is Flat slab and the slab has been

modelled as membrane in Beam-slab as floor system and slabs are assigned with horizontal
diaphragms.

o Live Load reduction is considered in the design of Foundation and Column as per the Code:

l5 875-1987 (Part-ll), clause.3.2.1.
o Area design load i.e. Live load/S|DL or any other load is applied at floor relevant to its usage.

. All lateral loads & parameters are assigned as per Codes lS 1893-2016 & lS 875-2015.

. Temperature loads are applied on to the terraces and to areas directly exposed to sun.

. Beams under Torsion is required to maintain Equilibrium will be designed for Torsion in
accordance with 15 456-2000, clause 41.1 to 41.4 and for all other beams torsional stiffness
is neglected in the analysis by applying stiffness modifier as 0.0001to torsional constant "J".

Hence no specific design for Torsion is required for these beams.
. Chennai falls under zone-lll. Hence ductile detailing is required to follow in the design and

detailing of structural elements, is adopted.
. Concrete cover to reinforcement complied accordance with lS 456-2000, Table.16 & 164.
. UG Sump is designed for the crack width of 0.2mm.
o Secondary beams are not designed for ductile detailing.
. Long term deflections are checked by manual calculation using excel spread sheet wherever

necessary. Crack width calculation will be done using spread sheet wherever necessary.

BURO ENGINEERS (I) PVT LTD Page '17 of 17

Table 6 Craeked RC Sectlon Propertles
(Clause 7.2)
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THE PROPOSED CONSTRUCTION OF DOUELE BASEMENT+STILT+ 24 FLOORS RESIDENTIAL STRUCTURE AT

SURVEY NO: 1691L,2,3 & 4, AS PER PATTA T.S.NO:4/3 & 5, BTOCK NO.37 OF KOYAMBEDU VILI.AGE,

AMINJKARAI TALUK, CHENNAI.

DESIGN BA5I5 REPORT

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

l-ine (Walll load & Application: non load bearing or infill wall loads are calculated appropriately and

Applied as uniformly distributed line load.

Lateral Load Resistint Systems: The proposed structure is a Buildings with ductile Structural RC

wall with Beam-slab system.

4.0 LOAD COMBINATIONS

The various loads shall be combined in accordance with the stipulations in lS 875 (Part 5) 1987 and lS

456: 2000. The structure will be checked for serviceability Limit State and Ultimate Limit state (Limit

State of Collapse) conditions. The load factors to be used for the load combinations are shown in the
Table below. The structural elements shall be designed and checked for the critical forces from the
combinations.

SPECX

Load

Combination D.L. t.L. EQX EQY WX

Limit state Of Serviceability (LSS) Combinations
LC1 1.0

1.0 1.0

1.0 1.0

LC4 1.0 -1.0

1.0LC5

LC6 1.0 - 1.0

LC7 1.0 1.0

LC8

1.0LC9

1.0 -1.0tc10
1.0

tc12 -1.0

1.0

1.0 - 1.0

LC15 1.0 0.8 0.8

LC15 0.8 -0.8

1.0 0.8

LC18 1.0 0.8 -0.8

LC19 1.0 0.8 0.8
LC2O 1.0 0.8 -0.8

1.0 0.8 0.8
tc22 1.0 0.8 -0.8 Ai/ IAIYAN m

1.0 0.8 0.8 :B STRUCTU

lc24 1.0 0.8 0.8 POLITAN OEVE

LC25 0.8 1l l'.)l
LC26 1.0 0.8 RO.8ENNAI

$[,ffi

t (Struct.), t\

ENOINE E ir
P[I,IEIIIIUIHt]P

t19t03t02t.
AVEIIUF 

']
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SPECY

LC2

1.0

LC3

1.0 -1.0

1.0

LC14

LC 11

LC 13

1.0

1.0

1.0

LC21

LC 17

1.0

0.8

1.0

ADY/

LC23
E
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Limit State Of Collapse (LSC) combinations
COMBl 1.0

COM82 1.5 1.5

COM83 7.2 7.2 t.2
COM84 1,.2 7.2 -L.2

COMB5 7.2 7.2 7.2

COM86 t.2
COMBT L.2 1.2

COMBS 7.2 7.2 -7.2

COMB9 L.2 r.2 1.2

L.2 -L.2

coMB11 t.2 L.2 t.2
coMB12 L.2 1.2 -t.2
coM 813 7.2 7.2 L.2

COMB14 1,.2 1,.2 -!.2
coMB15 1.5 1.5

-1.5

coMB17 1.5 1.5

COMB18 1.5 - 1.5

coMB19 1.5

coMB20 1.5

coMB21 1.5 1.5

COMB22 1.5 -1.5

coMB23 1.5 1.5

coMB24 1.5 - 1.5

COMB25 1.5 1.5

coMB25 1.5

coMB27 0.9 1.5

coMB28 0.9 - 1.5

coMB29 0.9 1.5

0.9 ,1.5

COMB31 0.9 1.5

coMB32 0.9 -1.5

coMB33 0.9 1.5

0.9 - 1.5

coMB35 0.9 1.5

coMB36 0.9 -1.5

COMB37 0.9 - 1.5

coMB38 0.9 1.s

ERA i14A YA N E

5 0 ACC EPTANCE CRITERIA TE R ED sTRUC TU R E N
rETq c

L
POL TAN 0EVE 0Pll! T

d b
G RATION No SE/G R ItaU n e ( 5e cea ty Sta t OL0 No

3
1), SANT VE N

R cH tr N 60 t
neram@buroenqinF,
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1.5

-1.5

coMB30
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Total deflection under all imposed loads including temperature, creep and shrinkage shall not
exceed L/250.
ln the above limiting value, the deflection contribution due to temperature, creep and shrinkage
shall not be more than U350.

Lateral deflection (sway) due to wind shall not exceed H/500 (0.002 H) where H is the height of the
building above ground.

5.1 Crack width Limits

The Limiting values of crack width as per clause 35.3 of lS: 456-2000 is followed in the design

. ln general, for slabs crack width is limited to 0.3mm.

. For water retaining structures, sump slab crack width is limited to 0.2mm

5.0 Design of Structural Elements and Foundation

5.1. Piled Foundation

The proposed Residential building comprises double Basement + Stilt Floor + L't to 24th Floor
(Residential use) Storey structure located in Koyembedu, Chennai.

Based on the soil report No. GEC-)C-GT-700712025-2026 date 26 April 2025, there are 5 nos. Of bore
holes were done at different locations of the plot spread across the building foot print. Laboratory
data, the geo-technical consultant laid down in his recommendation deep foundation is the suitable
one which transfers the load safely at the deeper level where the hard layer is encountered with
higher "N" value.

Bored Cast ln-situ Pile Foundation with combined Pile cap designed with Pile length in the
range of 25m from pile cut of level and around 33m measured from EGL and the empty

boring shall be in the range of 8m.

No. of Piles provided under each vertical elements according to its load intensity & as per

the Pile capacity of each diameter.

Pile diameter intended to use 500mm,900mm with its working capacity of L300kN &

2300kN respectively and a Tension pile capacity of 650kN for 500mm dia piles

6.2. RC Walls/Column

RC walls/Columns which are supporting both vertical loads and lateral fo
most adverse load conditions and envelope of the forces which will b
structural element from the load combinations considered in the 3D

BURO ENGINEERS (I) PVT LTD Page 20 of 17

Taking the soil condition and the structural load intensity of individual vertical member in to account
and based on the soil consultant recommendation which laid down in his report, the building is

designed with Bored cast-ln-Situ pile foundation to ensure the load is safely transferred in to the
ground.

020
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structural elements are designed in ETABS for the maximum forces obtained from the load
combinations. As the buildings are located in Zone lll, ductile design & detailing is followed in the
design & detailing.

6.3. Beams

5.4. Slabs

Slabs are designed using SAFE 20 for irregular shaped slabs and regular slabs are designed using in
house spread sheet formed as per lS-455 Annexe-D, Table-26.

7. Computer programs used

The following Software/ Spreadsheet are used to carry out Structural design

7.1 PROKON Ver 2.3 - Wall & Beam design

7.2 ETABS Ver 2017 -Three Dimensional FEM analysis and Design Programs

7.3 SAFE 2016 Ver 16.1.1 - Used mainly for Pile cap Group Analysis and some

lrregular shaped floor slab designs.

- One way/ Two way slab design7.4 ln-House Spreadsheet

7.5 RCDC V.8.0 - Design Software for all Structural Elements except Raft

A. PERA
(Stru.t

.GISTERED STRU ENCINFT '
iI i.IETRCPOLITAN OEVETOP MtNT AII

:GISTRATIO N No. SE/GR.I19l03iC

oLo No.11)' gESA"\T AVENtiL

\AR, CHEN NAI - 600 021

ram@b uroenglneets
9!,625 456J0
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Each Beam will be designed for maximum forces from the 3D analysis using ETABS or RCDC concrete
design software shall be used to design of RC members. Also, the detailing shall be followed as per
SP-34 & lS-456 etc.
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3D MODEL

&

ANALYSIS SU MMARY REPORT
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Structure Data 30-06-2025

1 Structure Data

This chapter provides model geometry information, including items such as story levels, point coordinates,
and element connectivity.

'1.1 Story Data

Table 1.1 - Story Deffnltions

LI\,4R COVERT1

I1
T1

T1

T1

T1

T1
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T,1

T1
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3.05
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None

None

None

None

Nono

None
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None

None

Gray8Dark
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Properties

2 Properties

This chapter provides property information for materials, frame sections, shell sections, and links.

2.1 Materials

Table 2.'l - aterlal Properties - Goneral

Dummy Other lsotropic

30-06-2025

HYSD415 Rebar Uniatal

Unknown

HYSD Grade 415

HYSD Grade 550

M30

M35

M50

51898.4

13213_5

60799.9

86596.1

126597.2

206687

371118.1

550813.4

988600.1

Red

Blue

2.2 Frame Sections

I 165X450 M30

M30

M35

M30

M30

M30

M30

M30

M30

M30

M30

M30

t\430

M30

M30

B 175X175

B 175X450

B 200x450

Concrele Rectangular

Concreto Roctangular

Concrele Rectangular

Concrete Rectangular

Concrete Rectangular

Concrete Rectangular

Rebar Uniaxial

Red

Cyah

Green

Cyan

Red

Red

Concrete lsotropic

Concrele lsotropic

Concrete lsotropic

Tendon Uniaxial

Table 2.2 - Frame Section Property Definitions . Summary (Part 1 of 4)

"lfli\rss*i.J*};sF;l'JLt",
Masenta - .i, t'rEIRcP0LlTAtt 0EVEL0PMENT Al '

cE!€D.rt | =EG|STRAT|ON No. SEJGRT/19/03i0.

cvan , r 31 {OLO N0.11). BESANrAVENUT 
I

' acvm, cHENNAI- 600 020'

" Peram@buroenginee's
'rbrle. +91 99625 4563'

HYSD55O

M30

M35

M50

Tendon

306.3

747.5

900

1200

1800

1800

2400

2700

3600

7200

3600

4800

125296.9

7815.8

132890.6

151875

360000

1215000

540000

1280000

810000

1920@0

8640000

1080000

2560000

16845.5

7815.8

20091.1

30000

40000

60000

135000

1E(x)00

455625

607500

2160000

1080000

1440000

1339.8
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't 0125

18000

40500

27000

4800(,

40500

7m00

216000

54000

742.5 0

0

0

n

0

0

0

0

0

0

0

0

0

0

0

0

Concrete Rectangular GrayBDark

Concret€ R€ctangular Red

GreenConcrete Rectangular

Concrot€ Rectangular Gray8Dark 1578033.6

B 600x600

Concrete Rectangular

Concreig Rectangular

Green

Red

5937889.2

1E25874.6

B 200x600

B 200x900

B 300x600

B 300x600

B 450x600

B 450XE00

B 600x1200

B 600x800

B 700x1300

c 300x900

Oummy

B 175X450

B 200x450

B 200x600

B 200x900

B 300x600

B 300x800

B 450x600

B 450X800

B 600x1200

B 600x600

ConcreteRectangular GraySDark

ConcreteRectangular Cyan 9100 9666932.4

Concreto Rectangular Cyan 2700 M0898.3

312446/,.4

Dummy Concroto Rectangular Yollow 0 0

Table 2.2 - Frame Section Property Definitions - Summary (Part 2 of 4)

B 165X450

B 175X175

618.7

zfi.2

202500

2041.9 2041.9 8353.1

128'15833.3 3715833.3

1822500

0 0

618.7

255.2

656.2

750

| 000

1500

1500

2000

2250

3000

6000

5568.8

893.2

5906.3

6750

5568.8

893.2

5906.3

6750

12000

2?W
'r 8000

32000

27000

18000

1/t4000

36000

893.2

2296.9

3000

4000

6000

9000

12000

20250

27000

72040

36000

893.2

2296.9

3000

4000

6000

9000

12000

20250

27oco

72000

36000

656.2

750

1000

1500

1500

2000

2250

3000

6000

3000

3445.3

4500

6000

so00

13500

18000

30375

40500

108000

54000

12000

270/)0

18000

3062.8 129.9

't3i!9.8 50.5

129.9

'129.9

173.2

259.6

173.2

230.9

173.2

230.9

346.4

173.2

32000

27000

48000

144000

ETABS v22.6.0

3000 36000

123 lMajor
cm4 cm4

t

Name llaterial Shape

lltlinor
cm4

Nam6
irajorAngle

de9

Page 6 of 25



Properties 30-06-2025

Table 2.2 - Frame Section Property Definitions - Summary (Part 2 of 4, continued)

I 600x800

B 700x1300

4000

7583.3

2250

0

B 300x600

B 300x800

B 450x600

4000

758ii.3

2250

0

72000

1592sO

20250

0

&000 64000 48000 48000 96000

'197166.7 197'166.7'106166.7 106166.7 295750

40500 40500 '13500 13500 60750

00000

230.9

375.3

259.8

0

c 300x900

Oummy

B 165X450

B 175X175

B 175X450

I 600x800

B 700x1300

c 300x900

Dummy

B 200x450

B 200x600

B 200x900

B 300x600

B 300x800

B 450x600

B 450X800

B 600x1200

B 600x600

Tablo 2.2 - Frame Section Property Dofinitions . Summary (Part 3 ot 4)

B 165X450

B 175X175

B 175X450

B 200x450

B 200x600

B 200x900

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

B 450X800

B 600x1200

B 600x600

B 600x800

B 700x1300

c 300x900

Dummy

1

1

1

1

1

I
1

1

1

1

1

I
1

t
1

1 T HCI

0:(

ETABS v22.6.0

A.P
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Ek

Name
lMinor
cm4

IlajorA'rgle
deg

Name
Cw

FIII6I CG CG PNA PNA SC SC
Radius Ofset 3 Oftset 2 OffEet 3 Otfset 2 Offset 3 Offset 2
mm mm mm mm mm mm mm

Ar€a As2 433
Modlfiei Uodlisl odmercm6

1

I
1

1

1

,1

1

1

1

1

1

1

1

1

1

1

Table 2.2 - Frame Section Property Definitions - Summary (Parl 4 of 4)

.. 133 122 irass WelghtName Modifior l{odifier Modifier tloditier
1

1

1

I
1

1

1

I
1

1

1

'|

,|

I
1

1

1

I
1

,|

1

1

1

1

1

,|

1

1

1

,|

1

1



Properties

2.3 Shell Sections

Tablo 2.3 . Area Section Prop€rty Definitions - Summary

M 200

s 150

s 200

w 175

w 300

w 450

I
T

30-06-2025

i,,lembraneSlab

Slab Shell-Th n

Slab Shell-Thrn

M30

t\,430

t\,{30

Shell-Thin r\,{50

Shell-Thin 1\.i50

M50Shell-Thin

ETABS v22.6.0 Page 8 of 25

Name Typs
Total

Element
Tvpe

Mate.ial Thickness
Deck

ilaterial

A.P ENGINET
AUI H

Deck
Depth
mmmn

200

125

150

175

200

250

175

200

300

350

450

600

R



Loads

3 Loads

This chapter provides loading information as applied to the model

3.1 Load Patterns

Table 3.1 . Load Pattern Definitions

Olher

Other

Other

Other

Other

Other

Dead

Seismic

Seismic

Super D€ad

Reducible Live

Reducible Live

Roof Live

Super Dead

Temperat!re

Super Dead

Wind

lS 1893:2016

lS 1893:2016

User Loads

User Loads

A.P

30-06-2025

-LLRF

-Spx (Se0ECC

-SpxECC

-Spy (SedECC

-SpyECC

-SpzECC

Dead

Eqx

Eqy

Filling

Live<3

Live>3

Roof L ve

sdt

Temp

Wall

Yes

Yea

Yes

Yqs

Yes

Yea

No

No

No

No

No

No

No

No

No

No

No

No

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

0

3.2 Load Sets

Balcony

Balcony

Balcony

Banqute

Banqute

Bed/KIULiv

Bed/KiULiv

Oeck Slab

Deck Slab

OG Room

DG Room

FCC Room

FCC Room

Fir€ Tendor

Fire Tender

Fir€ Tender

Foyer/Lobby/Corndor

FoFr/Lobby/Conidor

Gym

Tabl€ 3.2 - Shell Uniform Load Sets

sdl

Live>3

Fillrng

sdt

Live>3

sdt

Live<3

sdt

Live<3

sdl

Liv€<3

sdl

Live>3

sdt

Live>3

Filling

sdt

Live>3

sdt

1.8

3

2.4

5

1.8

2

2.4

5

t5
2

2.4

2.4

15

4

1.8

3

5

ETABS v22.6.0 Page I of 25

ls Auto
Load

Type
Sell

Welght Auto Load
1{ultipllsr

AVENUE

- 600

Name

Name
Load

Psttern

A.
't6

RC



Loads

Gym

lndoor Games

lndoor Galnes

LMR Base

Lir!R Base

LMR Covor

LI\,4R Cover

Parking

Parking

Podium Landscape

Podi!m Landscape

Podium Landscape

Ramp

Ramp

Recpection

Recp€ctioh

Services

Services

Staircase

Staircaso

SumP

Sump

Swrmming pool

Swimming pool

Terrace

Terrace

Toilet

Toilet

Toilet

Utility

Utility

Utility

Waler Body

Water tank

Live>3

sdt

Live>3

Sd
Live>3

sdt

Live>3

sdl

Live>3

sdl

Live>3

FlinS

sdl

Livo<3

sdl

sdt

Live<3

sdt

Live>3

sdt

Live<3

Filling

sdt

Live<3

Filling

sdt

sdt

Live>3

sdr

Live>3

sdl

Live>3

Table 3.2 - Shell unitorm Load Sets (continued)

30-06-2025

A. PERA MAIYAN' M.E., (str
ER

]ISTERED STRUCTU RAL ENGINE

:ruEISCPOL ITAN DEVETOPMENT AUT HORITI

GISlRATION No. SE/GR-l/19/03/026

OLD N0.11)' BESANT AVENUE R

sdt

Live<3

3

5

3

2.4

15

15

2.4

5

2

3

8

2.4

5

1.8

3

1.8

5

3

4

2

20

3

3

3

1.8

2

3

1.8

2

3

10
31 (

uct.), M l.E

ers I

0

YAR. CHENN Al - 600 020

3.3 Auto Wind Loading

Table 3.3 - Load Pattern Deflnltions - Auto wlnd - User Loads

TERRACE

24th FLOOR

23lh FLOOR

22nd FLOOR

21lh FLOOR

20rh FLooR

1grh FLOOR

18rh FLOOR

445.9955 375.1742

492.6435 360.4946

: oeram@bur@ngine
':! le +9'! 99625 45b i

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

28.799

28.799

28.799

28.7*
28.79S

28.7*
28.799

28.799

02

D1

D1

D1

D1

DI

D1

D,I

485.9819

479.1906

472.2564

465.'1641

457.8965

345.8149

331.1352

316.4555

301.7758

287.0961

0

0

0

0

0

0

0

0

ETABS v22.6.0

4s0I336 272.41U
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Name
Load

Pattem

Load Set
Number

Fx Fy
KN KN

l{umber
Load ReveBlble?
S€tr

1 Yes

Story Dlaphragm
m

x
m

,lz
kN-m



Loads

Wy

Wy

Wy

Wy

Wy

Wy

Wy

Wy

ETABS v22.6.0
r i,: peram@burconoineers

"robite. 
+91 99625 4i630

30-06-2025

Table 3.3 - Load Pattern Definitions . Auto Wind . User Loads (continued)

17th FLOOR 442.7522 257 .7368

16tl FLOOR

15rh FLOOR

14u| FLOOR

13rh FLOOR

1zrh FLOOR

11th FLOOR

10ul FLOOR

434.8249 243.0571

426.619 228.3774

418.0953 213.6377

409.2063 199.018

399.8935 184.3383

390.0839 169.6587

379.6855 154.979

368.5795 140.2993

356.6095'125.6196

343.5634 110.9399

329.1444 .2602

312.9171 81.5805

294.2048 66.9009

271.8639 52.2212

309.6282 s7.8s08

222.189 15.1649

00
00

193.8 201.89

186.3 222.74

178.7 219.44

171 1 216 08

163.5 212.66

155.9 209.16

148.3 205.59

140.7 201.93

133.2 198.1S

9.23 28.799

9.23 28.799

9.23 28.799
grh FLOOR

' 8$ FLOOR

7th FLOOR

I 6Ut FLOOR

5rh FLOOR

4th FLOOR

3rd FLOOR

' 2nd FLOOR

lst FLOOR

STILT

BASEMENT 1

TERRACE

24lh FLOOR

, Zgtr PIOOR

22nd FLOOR

18th FLOOR

17fl FLOOR

16rh FLOOR

15th FLOOR

14th FLOOR

13rh FLOOR

12th FLOOR

1lh FLOOR

1oth FLooR

90t FLOOR

8th FLOOR

7tl FLOOR

6th FLOOR

stl FLOOR

4th FLOOR

D1

ol
D,I

D1

D,I

D,I

D,1

D,I

D1

ol
D1

D1

D1

Dl
D1

D1

D1

DI

D1

D2

D1

D1

D1

ot
ol
D1

D1

Dt

o1

D1

ol
D1

o1

D1

01

o1

D1

o'l

D1

ol
ol
D1

D1

D1

o1

o1

125.6

116

110.4

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

18.805

19.1545 27.6715

19.1545 27.6715

19.23 28.799

19.23

19.23

19.23

9.23

9.23

L23
9.23

9.23

9.23

9.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

19.23

'18.805

19.1545

28.799

28.799

28.799

28.799

zi.tgs

9.23 2A.799

9.23 28.799

9.23 28.799

9.23 28.799

L23

24.799

28.799

28.799

28.799

28.76

28.799

28.799

28.799

28.799

28.799

24.799

28.799

28.799

28.799

24.799

28.799

28.799

28.799

28.799

2a.199

28.799

28.799

28.799

28.799

28.799

28.799

28.799

28.76

27.6715

27.6715

2lttr FLOOR

20rh FLOOR

'1gth FLOOR

102.8 182.',t2

95.2

87.7

80.1

72.5

64.9

57.3

49.7

42.2

34.6

27

29.9

7.8

0

0

163.23

r 51.84

A. PE

145.33

138.06

129.7

,19.78

136.34

97.77

0

0

194.36

190.41

186.34

177.74

't73.16

168.34

157.76

3rd FLOOR

2nd FLOOR

1st FLOOR

STILT

BASEMENT 1 '19.1545

E Stru!t
D ENGINEI ,.

a r r.rtlRCpOLrIAII DMt0 PMENT AU h 'GISTMT|ON No. SE/cR-li 19/03/01,c 3 i (OLD No.t4 ), EESAI,IT AYENUE FI
AOYAR, C ,1ENNREg0O0t 2s

Load Set
Number

l{umber
Load Roversible?
Sets

1 Yes

Story Diaphragm
Fx Fy
KN KN

,t2
kN{n m

x
m



Loads

User Loads Auto Wind Load Calculation
This calculation presents the user defined lateral wind loads for load pattern Wx

Lateral Forces
Story Y-Dir

KN

LI\,4R COVER 0

LI\,,IR EASE 0

TERRACE 375.1742

24th FLOOR 360.4946

23th FLOOR 345.8'!49

22nd FLOOR 331.1352

21th FLOOR 316.4555

20rh FLooR 301.7758

1grh FLOOR 287.0961

18lh FLOOR 272.4164

17lh FLOOR 257.7368

16rh FLOOR 243.0571

1 srh FLOOR 228.3774

14th FLOOR 418.0953 213.697?

13th FLOOR 199.018

12th FLOOR 184.3383

11th FLOOR 169.6587

1orh FLooR 154.979

grh FLOOR 140.2993

8rh FLOOR 125.6196

7rh FLOOR 110.9399

6th FLOOR 96.2602

5th FLOOR

4th FLOOR 66.9009

3rd FLOOR 52.2212

2nd FLOOR

'lst FLOOR 15.1649

STILT 0

30-06-2025

BASEI\,1ENT
1

0

0Ease

p,. P

Elevation X-Oir

m KN

s1.75 0

88.85 0

85.95 44s.9955

82.9 492.6435

79.85 485.9819

76.8 479.1906

73.75 472.2564

70.7 465.1641

67.65 457.8965

64.6 450.4336

6't.55 442.7522

58.5 434.4249

55.45 426.619

52.4

49.35 409.2063

46.3 399.8935

43.25 390.0839

40.2 379.6855

34.1 356.6095

31.05 343.5634

28 329.1444

24.95 312.9171

18.85 271.8639

15.8 309.6282

11.1 222.189

I 0

3.3 0

0 0

ETABS v22.6.0 Page '12 of 25

37.15 368.5795

81.5805

21.9 294.204a

57.8508



Loads

LMR COVER -

24th FLOOR

2 trh FLooR

r Sih FLooR

l Sth FLooR

I 2rh FLOOR

gth FLOOR

6rh FLOOR

3rd

sr[i

Base -t

0

Figure 3-1-Set 1

tate.a, fo"d to Storres . Set

J45 9955kll

1kt,l

9r.t l

rk

618:ktl

.:-')

30-06-2025

ttltll
tm 2m 300 {Ix) 5m 600

Forcc, Ita

A.P
.!il.ltl

:-

-!

-'q[EEl
TGITIET

-ItGrIrI.rarr- l,---qJ
:Idti

lt

fl E
EE

e<
|I!E

--

-EI

IT

E
I-
E

ETABS v22.6.0 Page 13 of 25
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Loads

User Loads Auto Wind Load Calculation
This calculation presents the user defined lateral wind loads for load pattern Wy.

Lateral Forces
Story Y-Oir

KN

LMR COVER

LI\4R BASE 0

TERRACE 201.89

24th FLOOR 222.74

23th FLOOR 219.44

22nd FLOOR 2'16.08

21th FLOOR 212.66

20th FLooR 209.16

'!gth FLOOR 205.59

18rh FLOOR 201.93

'171h FLOOR 198.19

16rh FLOOR 194.36

15rh FLOOR

14rh FLOOR 186.34

13th FLOOR 1A2.12

'12rh FLOOR 177.74

11th FLOOR 173.16

1oth FLOOR 168.34

gth FLOOR 163.23

8th FLOOR 157.76

7th FLOOR 151.84

6lh FLOOR 145.33

5lh FLOOR 138.06

4rh FLOOR 129.7

119.78

2nd FLOOR 136.34

1st FLOOR 97.77

STILT 0

30-06-2025

BASEI\,,IENT
1

0

0

AP

Base

E

Bl1

o

Elevation X-oir

91.75 0

88.85 0

85.95 193.8

82.9 186.3

79.85 118.7

76.8 171.1

13.75 163.5

70.7 155.9

67.65 T48.3

64.6 140.7

61.55 133.2

58.5 125.6

55.45 T18

52.4 110.4

49.35 102.8

95.2

43.25 87.7

40.2 80.1

37.15 72.5

34.1

31.05 57.3

28 49.7

24.95 42.2

21.9 34.6

18.85 27

11.1 7.a

8 0

3.3 0

0

ETABS v22.6.0 Page 14 of 25

0

190.41

64.9

3rd FLOOR

mkN

15.8 29.9

0

46.3



Loads

LMR COVER _

24rh FLOOR

2 trh FtooR

1 8th FLOOR

1 sth FLOOR

r 2th FLooR

gth FLOOR

6rh FLOOR

3rd FLOOR

STILT -

Balc -1

0

Figure 3-2-Set 1

taaeaa, foad to Slorrgs . 5€,

193.Ek

tkN

li'

30-06-2025

lttttt
,O &) lm 160 200 2,O

Forc!, Itl

A.P

ETABS v22.6.0 Page 15 of 25
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Loads

3.4 Auto Seismic Loading

Tablo 3.4 . Load Pattern Definitions . Auto Soismic - lS '1893 2016 (Part I of 3)

30-06-2025

No

No

No

No

No

No

Eqx

Eqv

0.0't8514 479092.153 8869.8627

Table 3.4 . Load Pattern Definitions . Auto Ssismic - lS 1893 2016 (Part 2 o, 3)

Eqx

Eqv 1.763 47fi92153
1.763 0.018514 479092.153

1.763

1.763 4 479092.'t53 8869.8627

8869.8627

8869.6527

TERRACE STILT

8514 TERRACE STILT

Table 3.4 - Load Paftern Definitions - Auto Seismic - lS 1893 2016 (Part 3 of 3)

0

0

0.018514 479092.153 8869.8627

479092.153 8869.8627

1.763

1.763

0.16

0.16

1.2

1,2

AP

4

4

Rll

OA

ETABS v22.5.0 Page '16 of 25

Name

Weight Ba3e
Usod Shoar
KN KN

Top Story
Bottom
Story

Ecc
OYerwrite

Story

Ecc
Overrrite
Diaphragm

Ecc
Ovarurlto

Longth
m

X Dir?

No

X Dir
Plus
Ecc?

No

Y Dir?

No

Yes

Y Dir
Plus
Ecc?

Perlod
llam€ Usod

6gc

Coeff
Used

Ecc
Ratio

ct z Site
Typ€

IRName

Eqx

Eqv

Usor T
3ec

ll

I

-600



Loads 30-06-2025

lS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattem Eqx according to
lS 1693:2016, as calculated by ETABS.

Dlroctlor and Eccentrlclty

Direction = x

Structural Period

Period Calculation Method = Ussr Specilied

User Period T = 1.763 sec

Factors and Coofficionts

Seismic Zone Factor, Z flS Table 3, Z= 0.16

Response Reduclion Factor, R lS Table 9l R = 4

lmportance Factor, I flS Table 8l l= 1.2

Site Type flS Table 1l = ll

soiamic Rospor30

Spectral Acceleration Coefficient, S"/9 [S S, _ ,.36
6.4.2)

Equivalent Lateral Forces

Seismic Coefiicient, Ah IS 6.4.2]

Calculated Bass Shear

Applied Story Forces

gT L= 0.771412g

A.

S"z g
2 R

Direction

X

Story

LMR COVER

LI\4R BASE

TERRACE

24lh FLOOR

23lh FLOOR

22nd FLOOR

21rh FLOOR

20rh FLooR

19h FLOOR

18lh FLOOR

17lh FLOOR

16lh FLOOR

15rh FLOOR

14rh FLOOR

13lh FLOOR

(kN)

8869.8627

Y-Dir

KN

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Period lJsed
(sec)

w
(kN)

1.763 479092.153

X.DirElevation

KN

91.75 0

88.85 0

85.95 1008.6012

82.9 1000.455

79.85 819.6912

76.8 751.5772

73.75 686.4174

67.65 5M.9599

64.6 508.6624

61.55 455.3189

s8.5 404.9296

55.45 357.4943

52.4 313.0132

49.35 271.4862

46.3 233.0455

ETABS v22.6 0

12rh FLOOR
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Loads

Story

11th FLOOR

1oth FLooR
grh FLOOR

8rh FLOOR

7rh FLOOR

6th FLOOR

srh FLOOR

4lh FLOOR

3rd FLOOR

2nd FLOOR

1st FLOOR

STILT

BASEMENT
1

KN

0

0

0

0

0

0

0

0

0

0

0

0

Y.Dir

0

30-06-2025

Base

LMR COVER -

2.rth FLooR

21rh FLOOR

l Srh FLooR

1 sth FLOOR

1zth FLOOR

91h

3J

6th FL

ll
3id FLO

:

Latcrd, Load,o Stoaas . X

.t l

tkN

6kt 1

STILT -

Barc -t r r r r r r

0 00 0 20 0 40 0.60 0.80 r.00 r 20 E+3

Fqcc, kll
AP

Figure 3-3-Set 1

Elevation X.Dir

m KN

43.25 197.2945

40.2 164.6298

37.15 1U.9192

34.1 108.1628

31.05 84.3604

28 u.4923

24.95 46.9724

31.583721.9

18.85 19.8551

15.69415.8

1 1.1

08

3.3 0

00

ETABS v22.6.0 Page 18 of 25
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Loads 30-06-2025

lS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattern Eqy according to
lS l893:20'16, as calculated by ETABS.

Dlrectlon and Eccontrlclty

Direction = Y

Structural Paiod

Period Calculation Method = User Specified

User Period T = 1.763 sec

Factors and Coeffl cients

Seismic Zone Factor, Z lS Table 3, Z = 0.16

Response Reduction Factor, R flS Table
9l R=4

lmportance Factor, I flS Table 8l l= 1.2

Site Type flS Table 1l = U

Seismlc Ro3ponse

Spectral Acceleration Coefiicient, S"/g S. _ ,.36 \= n rrorn,
trs 6.4.21 i- r n- " " '' ''
Equivalent Lateral Force8

Seismic Coefficient, Ah S 6.4.2I
R

Calculaled Base Shear

Direction
(kN)

s,z gA
2

Applied Story Forces
Story

LMR COVER

L[/R BASE

TERRACE

24th FLOOR

23th FLOOR

22nd FLOOR

21th FLOOR

20th FLOOR

1 gth FLOOR

18th FLOOR

1 7th FLOOR

16th FLOOR

15rh FLOOR

14rh FLOOR

13rh FLOOR

8869.8627

Y-Dir

KN

0

0

0

0

1008.6012

1000.455

819.6912

751.5772

624.2116

564.9599

508.6624

455.3189 A.P
404.9296

357.4943

313.0132

271.4862

Period Used
(s€c)

w
(kN)

479092.'153

Elevation X-Dir

m KN

91.75 0

88.85

85.95

82.9 0

79.85 0

76.8 0

73.75 0

70.7 0

67.65 0

64.6 0

61.55 0

58.5 0

55.45 0

52.4 0

49.35 0

46.3 0

ETABS v22.5.0

12th FLOOR 233.04s5
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Loads

Story

11th FLOOR

1oth FLOOR
glh FLOOR

8rh FLOOR

7rh FLOOR

6rh FLOOR

sth FLOOR

4rh FLOOR

3rd FLOOR

2nd FLOOR

1st FLOOR

STILT

Y-Dir

KN

197.2945

164.6298

134.9192

108.1628

84.3604

64.4923

46.9724

31.5837

19.8551

15.694

2.0u6
0

0

'I rll
t,t

30-06-2025

BASEMENT
I

Base

LMR COVER -

2.4rh FLOOR

2 tth FLooR

18th FLOOR

1sth FLOOR

lah FLooR

9h FLOOR
1

6th FL

Late/d/ Load to Stories - f

.1,

-1.Il
',r. ll

i;N
3:XH

3rd
--ll
.l

aKrr
l5

sTllf

Baae -1

000 020 0{0 060 080 100 t 20 E+3

Forcc, tll

Figure 3-4-Set 1 A.P

Elevation X-Dir

m KN

43.25 0

40.2 0

0

34.1 0

31.05 0

2A 0

24.95 0

21.9 0

18.85 0

15.8 0

1 1.1 0

8 0

3.3 0

0 0

ETABS v22.6.0 Page 20 ol25
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Loads

3.5 Load Cases

Table 3.5 - Load Case Definitions - Summary

[,4odal

Live<3

Roof Live

Temp

Spx (Se,

Eqv

spv

30-06-2025

M.l.E.

Modal - Ritz

Linear Static

Linear Static

Linear Static

Linear Stalic

Linear Static

Response Speclrum

Response Spectrum

ETABS v22.6.0 Page 21 ol25
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Analysis Results

4 Analysis Results

This chapter provides analysis results

4.1 Story Results

Story
Output
Case

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqv

Eqv

Eqv

Eqv

Eqy

Eqv

Eqv

Eqv

Eqv

Eqv

Eqv

Eqy

Eqv

Eqv

Eqy

Eqv

Caae
TyF

LinStatic

LinStatic

LrnStatic

LinStatic

LinStatic

LinStatic

L nStatic

LinStatic

LrnSlatic

LinStatic

LinStatrc

LinStatic

LinStatic

LinStatic

LinStatic

LinStatic

LinStatic

LinStatic

L nSlalic

LinStatic

LinStatrc

Linstatic

LinStatic

Linstatic

LrnStatic

Linstatic

LinStatic

Linstatic

LrnSlalic

LinStatic

LinStatic

LinStatic

LinStatic

Linstatic

LinStatic

LinStatic

LrnSlatic

Linstatic

LinSiatic

Linstatic

L nStatic

Linstatic

LLnSlatic

LinStatic

LrnStalic

Numbor EI
0

9.708E-07

1008.6013

2009.0555

2828.7461

3560.3225

4266.7391

4890.9501

5455.9094

5964.5713

6419.8897

6624.8185

71A2.3125

7495.3253

7766.8111

7399.8562

8197.1504

8361.rI90

8496.6989

8604.8614

8689.2215

a753.7137

8800.686

8E32.2697

8852.1247

8867.8187

8869.8533

8869.8533

8869.8533

0

0

1.789E{6

0.0001

0.0001

0.0001

0.0002

0.0002

0.m03

0.0003

0.0003

0.0004

0.0004

0.0004

0.0004

0.0005

'srnx
. fgi:r

0

0.001

1222435.O71

2360642.835

3245111.178

4009448.064

4669506.33

s245r26.031

57508/,6.547

6201021.981

6609750.79S

6987158.819

73M377.342

7680913.997

8017161.455

8:!61 541 .666

8726128.215

9125980.711

9539195.8s2

10301373.897

10970346.802

11951413.388

13001944.347

14584086.849

1 6894497. 1 49

12923900.813

29473440.993

82s5621 0.4s4

211896084

0

0.001

0

0

0

Step
Label

Step
TypeStep

ShearX Ddft X srift xh
KNnun

0.77

0.728

0.825

0.851

0.472

0.893

0.914

0.932

0.949

0.962

0.971

0.97?

0.978

0.976

0.969

0.95f

0.939

0.916

0.891

0.835

0.792

o.732

0.677

0.606

0.524

0.686

0.301

0.107

0.M2

0.035

0.088

0.087

0.07

0.071

0.07

0.07

0.071

0.07

0.07

0.069

LMR COVER

LMR BASE

TERRACE

24rh FLOOR

23rh FLOOR

22nd FLOOR

21th FLOOR

20rh FLOOR

1gth FLOOR

18rh FLOOR

17th FLOOR

16ltt FLOOR

1 5th FLOOR

14$ FLOOR

13th FLOOR

12'l FLOOR

11th FLOOR

1orh FLOOR
grh FLOOR

Sttr FLOOR

7th FLOOR

6th FLOOR

5th FLOOR

4th FLOOR

3rd FLOOR

2nd FLOOR

1st FLOOR

STILT

BASEMENT 1

LMR COVER

LMR BASE

TERRACE

24th FLOOR

23tl FLOOR

22nd FLOOR

21tl FLOOR

20th FLooR

190| FLOOR

18th FLOOR

17rh FLOOR

16rh FLOOR

15f| FLOOR

14th FLOOR

l3ltt FLOOR

12rh FLOOR

0

0

0

0

0

0

lffiffi,[ffii*rffiM
o.oor' 1^ 11q. ggE1111Ab 60y ":^*:.1?Hffi11[:;'
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30-06-2025

Table 4.1 - Story Stiffness (Part 1 oI2)

Siep By Step

Stop By Stop

Slep By Step

Stop By Step

Step By Step

Stop By Slep

Step By Step

St6p By Step

Step By Step

Slep By Step

St6p By Step

Stop By Step

Step By Step

Step By Step

Step By Step

Step By Step

Step By Step

St6p By Stop

Step By Step

Step By Step

Step By Step

Step By Step

Step By Step

Slep By stop

Step By Step

Step By Step

Step By Step

Step By Step

Step By Step

Slsp By Step

Stop By Slep

Step By Step

Step By Slep

Slep By Step

Step By Step

Stop By Step

Step By Step

Step By Srep

Step By Step

Sl€p By Stop

Step By Step

St€p By Step

Step By Step

Step By Step

Step By Step



Analysis Results 30-06-2025

1lth FLOOR

tot| FLooR
grh FLOOR

8h FLOOR

7th FLOOR

6tl FLOOR

sth FLOOR

4t! FLOOR

3rd FLOOR

znd FLOOR

1st FLOOR

STILT

BASEMENT 1

Eqy

Eqv

Eqy

Eqy

Eqv

Eqv

Eqv

Eqv

Eqv

Eqv

Eqv

Eqy

Eqy

UnStatic

LinStatic

Lillstatic

LinStatic

LinStatic

LinStatic

LinStatic

LinStatic

LinStatic

Table 4.1 - Story Stiffness (Part I of 2, continued)

LinStatic Step By Step

Step By Slep

Step By Step

Step By Step

Step By Step

Si6p By Stop

Step By Slep

St€p By Stsp

Step By Step

Slep By Stop

Linstatic Step 8y Step

Linslatic Step By Step

Linstalic Slep By Step

Table 4.1 - Story Stiftness (Part 2 of 2)

0

0

0

0

0

0

0

0

0

0

0

0

0

LMR COVER

T.i,R BASE

TERRACE

24th FLOOR

23th FLOOR

22nd FLoOR

21th FLOOR

20ttt FLOOR

19th FLOOR

18th FLOOR

1 7ih FLOOR

16th FLOOR

1srh FLOOR

14rh FLOOR

13rh FLOOR

12rh FLOOR

11rh FLOOR

10tl FLOOR
gth FLOOR

8ur FLOOR

7th FLOOR

60l FLOOR

sth FLOOR

4El FLOOR

3rd FLOOR

2nd FLOOR

1st FLOOR

STILT

BASEMENT 1

LjtlR COVER

LMR BASE

TERRACE

0

0

1.219E-05

0.0003

0.0007

0.0009

0.0009

0.001

0.0009

0.0006

0.0003

0.0006

0.0007

0.0009

0.0007

0.0005

0.0003

0.0003

0.0002

0.0001

0.0002

0.0m3

0.0003

0.0003

0.0003

0.0003

0.0003

0.0003

0.0003

0

0

1008.6014

0.049

0.081

0.056

0.071

0.071

0.072

0.072

0.072

0.o72

0.072

0.071

0.o71

0.065

0.103

0.101

0.134

0.056

0.064

0.056

0.0s7

0.096

0.128

0.054

0.074

0.036

0.063

0.079

0.013

0.002

0.393

0.423

o.47

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.001

2475612.144

PE$AMAIYAN, M.E., (struct.), 11 r E

:I31 ERED STRUCTURAL ENGINEER

,^r rrtTBCP0LIIAt{ DEVEL0PMENT AUTH0p
-o(r*,qrron r,ro. sE/cR-l/19/03/026
,;. 31 (OLo No.la), BESANTAVENUE P

hoYA& CHENNAI - @o o2o
" r i,: poram@buroengineers

'^5lle: +91 99625 45630

ETABS v22.6.0 Page 23 ot 25

Shoar X
KT

0.000s

0.0005

0.0005

0.0005

0.000s

0.0006

0.0006

0.0006

0.0006

0.0006

0.0006

0.0006

0.0006

Slep
Numbor

Step
Label

Drift X Stiff Xh
mm kN

0.06

0.057

0.055

0.051

0.049

0.045

0-044

0.06

0.028

0.063

4.028

0.006

0.003

Story lregular ilodlfbr



Analysis Results

4.2 Modal Results

30-06-2025

24rh FLOOR

23th FLOOR

22nd FLOOR

21th FLOOR

20th FLooR

19rh FLOOR

1 8th FLOOR

17rh FLOOR

16th FLOOR

15rh FLOOR

14rh FLOOR

13rh FLOOR

12th FLOOR

1'tth FLooR
10th FLOOR

0.373

0.36

0.294

0.2u
o.202

0.185

0.127

0.107

0.091

2009.0532

2828.7403

3580.3153

4266.7321

4890.9432

5455.90,16

5964.5701

6419.4924

6824.8184

7182.3108

7495.3214

7766.8106

7999.8591

8197.156

8361.7868

4154898.302

5532144.744

6658236.237

7561504.414

8305678.611

8910452.083

9416234.611

9849180.40s

10230701.091

10578991.613

10908524.901

10377858.824

1r880824.585

118q497.724

12348833.707

12846/11.424

13462400.38

13/377 .U
15943534.54

17061392.807

2022A616.71

21390871.357

137 01525.077

210910't9.802

75809326.23't

138884364

0.5461

0.6393

0.6865

0Au
0.511

0.538

0.564

0.589

0.612

0.633

0.652

0.667

0.679

0.687

0.74a

0.673

0.6E9

0.661

0.639

0.549

0.516

0.437

o.414

0.u7
o.421

0.117

0.064

0.677

7u| FLOOR 8689.2299 0.647

gth FLOOR 8496.7073

8th FLOOR 8604.8709

6th FLOOR 8753.7212

s$ FLOOR 8800.6933

4rh FLOOR 8832.2766

3rd FLOOR 8852.1324

2nd FLOOR 8867.829

'lsl FLOOR 8869-8645

STILT 8869.8641

BASEMENT I 8869.8639

I
Table ,[.2 - Modal Participating Mass Ratios (Part I of 2]

0.0309 1.641E-06 0.4754 0.0309 1.641E,06 0.0206lUodal

Modal

Modal

Modal

Modal

Modal

Modal

Modal

Modal

Modal

Modal

Modal

0.4262

0.007

0.02u
0.0298

0.0618

0.0052

0.3345

0.01

0.0009

0.0019

0.0143

0.0465

0.0932

0.0473

0.0029

0.0138

0.0001

0.0367

0.1241

0.004

1

2

3

4

5

6

7

8

9

10

11

12

1.446 0.4754

1.386 0.0069 0.011

1 .227 0 .0267 0 .5042

0.4823 0.0419 1.748E-06 0.0074

0.509

0.0528

0.0906

0.0008

0.0045

0

0.0429

0.0705

0.0012

0.14

0

0.0001

0.0001

0.0001

0.00't8

0.0015

0.66

0.0002

0.0042

o.1774

0.56'18

0.6s25

0.6532 0.6895

0.0001

0.0002

0.0004

0.3174

0.0824

0.0445

0.6637

0.6639

0.6681

0.8456

0.0022 0.0012 0.0006

0.0037 0.0115 0.0027

0.0013

0.0199

0.0896

0.0374

0.6577

0.6577

0.7006

o.7711

0.7723

0.7033

0.7033

0.7 401

0.8641

0.8681

4.018E-O6 4.93EE-06

0.0257 0.0007

0.0586 0.0069

0.0021 3.31E-06

0.063 2.282E-05 0.9123 0.9311 0.8456 0.0635 01527 0.0007

ETABS v22.6.0

A.P

Casa lrlodo

Table 4.1 - Story Stiffness (Part 2 of 2, continued)

Story $lflYh
KN

lrregular Modifior

UX UY UZ SUmUX SUmUY SUmUZ RX



Analysis Results

Table 4.2 . Modal Participating Mass Ratios (Part 2 of 2)

Modal 0.0052

lrodal 0.3497

Modal 0.3525

L4odal 0.4133

Modal 0.414

[,lodal 0.4209

A.P
rLl

$lt.

30-06-2025

0.42620.0206

0.45660.3454

0.4724 0.5483

0.55170.4851

0.57730.5063

0.6380.6333
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THE PROPOSED CONSTRUCTION OF DOUBLE BASEMENT+STILT+ 24 FLOORS RESIDENTIAI. STRUCTURE AT

SURVEY NO: 76911,2,3 & 4, AS PER PATTA T.S.NO:4/3 & 5, BLOCK NO.37 OF KOYAMBEDU VILIAGE,

AMINJKARAI TAI.UK, CHENNAI.
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ETABS 22,6,0

Level

STILT

Design P"
KN

569.2399

Major Bend(M3)

Minor Bend(M2)

ETABS Concrete Frame Design
lS 456:2000 + lS 13920;2016 Column Section Design (Summary)

Column Element Oetails

Section Properties

b (mm) Cover (Torsion) (mm)

300 30

Malerial Properties

E. (MPa) I F (MPa)

27386.13 415

Oesign Code Paramete6

Yc Ys

1.5 1 .15

Axial Force and Biaxial Moment Design For P, , M,u , Mc

Axial Force and Biaxial Moment Factors

3

License #

Type

Ductile Frame

Rebar %

Minlmum Moment
kN-m

0.8

22.4281

11.3848

Shear Deslgn forV,r, V,j

Rebar A"" is
mm2/m

A, PER.AMAIYAN , ll.E., (Stru.
GISlERED STRUCTURAL ENGINi,Li.
Ir trtIRCPoL|TAtl oEVELoPMENT At : 'C
,GISTRATION No. SBG Rl/ 1 9/03/0I t,

) 3l (010 N0.11), SESANTAVENUE R,

AD\AR, CHENNAI. 600 O2O,

ir r EU{DOhUoengin€€ r!
' lobile: +91 9625 45634

Element Uniquo Name Section lD Station Loc Length (mm) LLRF

c1 u7 c 300x900 4700 102) 1.5D1+1.5L1 4700

h (mm) dc (mm)

900 60

f .. (MPa) Lt.Wt Factor (Unitless) f, (MPa)

1 550

Design M,,
kN.m

Deslgn M,3
kN-m

Minlmum i,l,
kN-m

Minimum M 3

kN-m
Rebar Area

mm'

-80.5573 -166.3083 11.3848 22.4281 2160

K Factor
Unitless mm

Additional Moment
kN{

T 4100 0

l 4700 -23.8399 20.9575

Shsar v,
KN

Shear V.
KN

Shear V"
KN

Shoar VD

KN

50.3202 141.2313 100.8002 0

19.5503 130.7701 86.4007 0

AMARA_R EV_R4 (200mm) R1.EDB Page 1 ol 2

997.59

332.53

Combo lD

30

Length lnitlal Moment
kN{n

-71.7152



EIABS 22,6.0

Major Bending (Mr )

M nor Bending ([.4, )

Joint Shear Check/Design

Additional Moment (lS 39.7.1)

License #

Shear
Ratio

[Jnitless

Major Shear, V,?

Minor Shear, V,l

N/N

N/N

(1.4) Beam/Column Capacity Ratio

Major Ratio Minor Ratio

N/N NiN

Additional Moment Reduction Factor k (lS 39.7.'1.1)

cm2
k

unitless

2700

M"
lvloment (kN{)

0

Notes:

N/A: Not Applicable

N/C: Not Calculated

N/N: Not Needed

20.9575

A. PE .E., (s.

-.GISTERED RAL ENG i.

AI I,IEIRCPOLITAN DEVELOPMiIIT Ai 
-'

GISTR,ATION NO SE/GR-lr t9'03ru'''

olo N0.11)' BESANTAVENU:

YAR, CHENNAI - 600 020

flaii: pora m@b uroeng
99625 45F

lo. 31 (

Joint Shear
Force

KN

Shear

KN

Shear

KN

Shear

KN

Joint
Area

N/NN/N N/N N/N N/N

N/NN/N N/N N/N N/N

cm' KN

P.. P.
KN

P

KN

4536 1526.4988 569.2399

KUDepth
Ratio

KUDepth
Limit

KUDepth
Exceeded

Consider
M"

Yes 1 900 12 No

15.667 12 Yes

A|\,ARA_R EV_R4 (200mm) R1.EDB Page 2 of 2 30-06-2025

21.6

Length Secllon
Factor Depth (mm)

1 300



ETABS 22.6.0

Story lD

2nd FLOOR

ETABS Shear Wall Design
lS 456:2000 Pier Design

Pler Detalls

Material Properties

License #

LLRF

0.5

E (MPa)

35355.34

f ," (MPa)

415

MinEcc Minor

Thickness
mm

600

iISTERED

10.69

-172.688

-176.0423

1132.9677

0

10

10

10

Stress Limil
MPa

rs
1.T 5

2704

Oesign Code Parameters

Pier Leg Location, Length and Thickness

Flexural DesignforP, M", andM,3 (Part1of2)

Flexural DesiqnforP, M,z andM,: lPat12 ol2l

M,3
kN-m

180.8916 1080000

-139.5652 1080000

Shear Design

tt{TRCPOLITAN DML0PMENT Atr''

GISTRATION No. SE/GR-U19/03/0-'

" 
rl IOLO t'to 11), BESANT AVENUE R'
nivm. cxENHlt - ooo ozo

ngtn6e16
30

Station
Location

Top

Botiom

Required
Rebar Area (mm'.)

600

Station
Location

M,,
kN-m

Bottom

Top

Bottom

truit.l
ENGINI .

Station
Location Nk

Station
Location

Top-Lefl

Top-Right LeS 1

Bottom{efl

Sotttom-Right

Pier lD Centroid X (mm) Centroid Y (mm) Length (mm)
Pier Ductility

Thickness (mm)

1800 600 Special WallP30 5895 27844

Lt.Wt Factor (Unitless) t, (MPa)f ., (MPa)

50 550

rc MinEcc Maior

1.5 0.04 0.002s 0.8

ID Left X,
mm

Left Y 1

mm
Right x,

mm
Right Y,

mm mm
Length

Leg 1 4995 27840 6795 27840 1800

Leg 1 4995 21840 1800

Required
Reinf Ratio

Current
Reinf Ratio

Flexural
Combo

P.
KN

0.002s 0.0014 29) 0.9D1+1.55pz+0.455px+9.4550, 5873.7429

270A 0.0025 0.0014 29) 0.9D1+1.5Spz+0.455px+0.455py s987.834

ID Rebar
mml/m

Shear Combo P

KN

M,
kN.m KN

ct!e

Leg 1 1500 24) 1.5D1+1.55px+0.455py+0.455p2 6547.A749 484.2006 -148.4556 353.4894

Leg 1 1500 24) 1.501+1.55px+0.45Spy+0.455p2 6738.0522 47.7548 -148.4556 356.228

I D Edge
Length (mm)

Governing
Combo KN

P,
KN -m

M- Stress Comp
MPa

LeS 1 0 01) DL+LL I0 0 0

24).
1.5D1+1.55px+o.45spy+0.45Sp2

9934.3017 484.2006

Leg 1 600 10124.7119 -284.8567

Leg 1 0
24)

1.5DL+1.5Spx+o.45spy+0.45Sp2
10124.7119 47.75/8 9.s2

AMARA_REV_R4 (200mm) RI.EDB Page 1 of '1

10.25

30-06-2025

Yes

1

Top

Pler Ao

mm'

Boundary Element Check

iraii:

KN

1135.7062

600

IPM&\ IPMIN

27840 6795

24)
1.5O1+1.5Spx+o.45Spy+o.45Sp2



THE PROPOSED CONSTRUCTION OF OOUBTE BASEMENT+STILT+ 24 FLOORS RESIDENTIAI. STRUCTURE AT

SURVEY NO: 169h,2,3 & 4, AS PER PATTA T.S.NO:4/3 & 5, BLOCK NO.37 OF KOYAMBEDU vlLl-AGE,

AMIN'KARAI TAIUK, CHENNAI.

DESIGN BASIS REPORT

BEAM DESIGN

BURO ENGINEERS (I) PVT LTD Page 24 ol 17



ETABS 22,6,0

Level

2nd FLOOR

Factored
M,]

kN-m

Factored
P.
KN

Length (mm)

1210

aGISTRATION No. SE/GR-YI 9/03/0:6
rc 3i (oLD No.14), BESANTAVENUE RC

ADYAR, CHENNAI . 600 O2O

' ':r:i peram@buroengrnee r'
'.lobile: +91 99625 456:'

ETABS Concrete Frame Design
lS 456:2000 + lS 13920:2016 Beam Section Design (Summary)

Beam Element Delails (Part'l ol2)

Beam Element Details (Part 2 of 2)

LLRF Type

Section Properties

b (mm) d"b(mm)

700 45

Material Properties

E. (MPa) f ," (MPa)

27386.13 415

Design Code Parameters

Ic Ys

1.5 1.15

Factored Forces and Momgnts

l

-'150.9671

Design Moments, M,3 &M,

Factored
Moment

kN.r

Nesatlvfl . P ERAMAIYAN, n.E., (Struct.1
iloment - g1g16pED STRUCTURAT ENGINEEd
kNrn :r r,tETRCpOLlTN DMLSPMENT AUT'r3ll

Element Unique Name Section lD Combo lO Station Loc

8350 94 B 700x'1300 29) 0.9D1+1.5spz+0.45Spx+o.455py 7210

h (mm) b, (mm) d, (mm) d 
",(mm)

1300 700 0 45

,", (MPa) Lt.Wt Factor (Unitless) fy (MPa)

30 1 550

Factored

KN

0.1112

Factored
M.

kN-m

Positlve
Moment
kN{r

0.1869 0

AMARA_REV_R4 (200mm) R1.EDB

-150.9671

Page 1 ol 2

-151 .154

30-06-2025

Ductale Frame

408.5129 0

License #

Factored
T,

kN{



ETABS 22.6,0

Required
Rebar

2100

525

License #

Design Moment and Flexural Reinforcement for Moment, M,3 &T,

Top (+2 Axis)

Boltom C2 A.xis)

Shear Force and Reinforcement lor Shear, V,, & T,

Rebar A,, /s
mm'/m

665.664 1470 31

Torsion Force and Torsion Reinforcement for Torsion, T" & V!,

Shear V.
KN

T,
kN-m

Rebar A,d/s
mm'/m

0.1112 0

A.

Design
-Moment

kN.m

Design
+Moment

kN{r

+Moment
Rebar
mm2

Minimum
Rebar
mm2

-151.154 2100 0 253

0 525 0 0

Shear V"
KN

Shear V"
KN

Shear V,
KN

0 665.9181 298.1826

KN

Core b,
mm

Core d,
mm

408.5129 630 1230

AMARA REV R4 (200mm) Rl.EDB Page 2 of 2 30-06-2025

-Moment
Rebar
mm2



THE PROPOSED CONSTRUCTION OF DOUBLE BASEMENT+STILT+ 24 FTOORS RESIDENTIAL STRUCTURE AT

SURVEY NO: L6911,2,3 & 4, AS PER PATTA T.S.NO:4/3 & 5, BTOCK NO.37 OF KOYAMBEDU VILLAGE,

AMIN.IKARAI TAI.UK, CHENNAI.

DESIGN BASIS REPORT

SLAB DESIGN

BURO ENGINEERS (I) PW LTD Page 25 ol 17



AUAT'ASECONO FLOOR LEVEL SLAB

DESIGN OF SLAB No
1.00
2.00
3.00

4.00

5.00
6.00

7.00

8.00
9.00
10.00
11.00

12.00

STEP 1

Grad€ ol concrete
Grade of steel
Cover to reinforcement
Diameter of bar
Aspect ratio | 3-95

l. 3.U
Edge condition: Two Adircent Eds.6 Dlscontinuou!
Modifi cation factor assumed

95.55
Depth required for deflection:

Dead Load
Live load
Partitions & FF

otal load

Factored load

4.05
3.74

35.00
550.00
25.00
8.00
1.083

N/mm'?

N/mmr
mm
mm
<2

Two wav slab

D

d

1.70

125.00
125.00
96.00
3.00
2.00
2.t O

7.40

1 1 .'t 0

mm
mm
mm

kN/m'?

ktVm2

kN/m2

kN/m2

klvm2

Oetails S- SPAN L.SPAN

Co-efllcent ( 15:456, Table :i
Mu=Co-etflcient'w' 1,2

K= Mu/bd2
Perc€ntage of steel required
Ast required(in mm'z)

Ast min (in mm'z)

Ast to be provided (ln mm2)
Provided bars spacing (cJc)

max spacing
spacing
Reqd bars spacing (c/c)
Pvd bars spacing (c/c)

Ast Provided(in mm')
Percentaqe of steel orovidec

(-ve)

support(qr)

(+ve)

span(o,)
Cve)

support(ov)

(+ve)

span (o")

0.052

8.05
0.87
0.19

180_66

150.00
180.66
278.34
250.00
250.00
250.00
200.00
251.43

0.26

0.039

6.07
0.66
0.14

135.O3

150.00
150.00
335.24
250.00
250.00
250.Ix)
200.00
251.43

0.26

0.047

7 .24
0.79
0.17

162.87

150.00
162.87
308.74
250.00
2s0.00
250.00
200.00
251.!l:t

0.26

0.035

5.42
0.s9
0.13

120.13

150.00
150.00
335.24
250.00
250.00
250.00
2dr.00
251.13

0.26

STEPII F"=0.58'fv' (Ast required/ Ast provided)

M.F
if assumed modiflcation factor is l6ss than or equal to
calculated the seclion is safe for deflection

171.32
1.85

safe
OVERALL DEPTH
EFFECTIVE DEPT

o
d

125.00
96.00

mm
mm

STEPIII Crack width calculation
m

E"

Ec
Pt
k
x

M

f.,

spa crng

6.8

200000.0

295€0.4

0.3

o.2

16.4

251.4

12211541-4d

6t
266.5

oq
2oo d

103 J

I

o+( -o)'(E-a)/( -a)

B

c
D

E

Nogativ€

1.00@o

1.100d0

0.01700

d.05J00

1.oEZ|E

0.0519E

1.OO@O

1.10@0

0.03500

0 n4000

1.OEEE

0.03915

A

${ffiffi

mm safe



THE PROPOSED CONSTRUCIIOIT OF DOUETE BASEMENT+STILT+ 24 FI.OORS RESIDENTIAL STRUCTURE AT

SURVEY NO: t69lt,2,3 & 4, AS PER PATTA T.5.NO:4/3 & 5, BLOCK NO.37 OF KOYAMBEDU VlLtAGE,

AMINJKARAI TALUK, CHENNAI.

DESIGN BASIS REPORT

PILECAP DESIGN
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f alro usr;rxr:uns
Made by Datr Page

Checked by Revision Job No
BEt79:l

Proiect

Location

Subiect

AMARA KOYAMBEDU

CHENNAI

PilscaD Oesion
Marking

TYPE

PC2A

3-Plle Group
Material

Cov€r
Reinfocemenl
B1

s2

35 N/mm2

550 N/mm2
75 mm

Pile (1 = Rect, 2=Circular)
Pile typ€ = 2

Diameter = 600 mm
Capacity = 1300 kN

Column (1 = Rect,2=Circula0
Col. type = 1

Bc = 450 mm
Lc = 1800 mm

$.E.,

GISI

NE\.
31

20 mm
20 mm

Load factor
Ultimate Column Load

Pilecap Dimensions

= 450

= 375

= 1500

=75
= 1300

Pile spacing, S 1.3 x pile diameter

B
C

D

F

H

mm
mm
mm
mm
mm

Ll = 3Tt2

Bendind ilomenl t Rinforcement {Bv bendino theo.v)
Choice of moment - 1 =column face, 2 = cenler of column

AboutY-Yaxis
Moment arm(mm) Column Overlaps the piles
Maximum Momont (kNm) 0
widh, b 900
Eff€cliv€ d€pth, d 1215
K = Mrbdlcu o.ooo
Lev6r arm, Z 1154

As,.q(mm'?) As min. 1521 ot '1690 mm2/m
No. ofba6 & spacing required 5T 20 @ 183
No. of bars & spacing provftl€d 6T m @ 146 (Bl)
Aso.,(mm') 1666 or 2095.2 mm2/m

Sh6ar Check

Shear force 1950 kN

(100As/bd) 0.17
(400/d)1/' 1.00
Allowable shear sfess, vc 0.306 mmr/m
Shear span, a" 1.OO mm

Enhancement factor = 2dla" 2430.00

Enhanced shear skess (N/mm'?), vc 4.73 mm2/m
l) Sh6ar at column taca

v = 0.11 < 3.70 okl
ii) Sheir along a vortical soction al 20% lnslde plle acro!! tho tull width of

v = 1.78 < 4.73 okl

Aboul axis

Provide min. rernfl = 0.12%bH

5850 or 1560 mm'z/m
19T 20 @ 199
20 T 20 @ 188 (82)

6286 or 1676 mmlm

A.P
NG
NI
19

lecap

r
A

L

iii) Since pile spacing less or equal to 3 x pile diametor, no check ls r€quired

iv) Punching shear check
5.02 Punching Area

9360 Perimeter bo
0.3429 Punching Shear Skess tv

1.479 Permissible shear stress
o.K

l- ai;1

EER
IHO

0?,
ER

ts

2- Pile Group

1.5
3900 kN

rr_-1

tlo.


