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I.O INTRODUCTION
M/s. Amara Homes, proposed to construct a Residential building at T.Nagar, Chennai within the
limits of Greater Chennai Corporation. Architecturally it is designed with ground floor +5 floors
in which the ground are designed to facilitate car parking. All other floors are designed for
Residential use.

l.l Scope of the Report

This report provides the information on Codes of Practice, Design loads, Materials 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.

1.2 Project Overview

The proposed Residential Apartment building comprises of stilt floor+ 5 floors + Roof. plan

dimension of the building at ground it is 14.13mx26.05m. 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,

Building Floor Heitht Details

Stilt Floor (Car Parking) 3.05m

1st Floor to roof Floors 3.05m

Head Room 3.05m

2.50m (from head room)

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 wlth RC conventional

st.
No.

No. Of Storey B u ild ing
Height

Plan dimension at
Stilt /Typical floor

Level

Remarks

1, 18.3
(measuring from Stilt

floor to roof )

25.32X24.47 With covered car
parking

2 1st floors +Typical

floor+ Roof
18.3

(measuring from Stilt
floor to roof )

26.24X26.L3
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Stilt Floor

Without covered
car parking



Beam-slab system. Foundation is designed with Bored Cast In-situ Pile foundation as per sub-soil
condition.

1.3.2 Foundation Type

The foundation system For the kind of proposed structure and the sub soil conditions, it is not
possible to adopt any kind of open foundation system from both shear and settlement
considerations. Hence, it is advisable to adopt deep pile foundation system.

The Foundation will be designed for the recommended Working compression Capacity as laid down
in the Soil lnvestigation report no G EC-JC-GT-6015/2O24-2O25 dated 17-05-2025, is carried out by
M/s. Geo Engineering Consultants situated at f 1.5, 2ndFloor, Murphy Das Street, Dr. Seethapathy
Nagar, Velachery, Chennai.

l..l Concrete

Characteristic concrete strength (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 Individual Structural elements of Tower/Non-Tower
areas

Structural Elements Grade of Concrete
7 Pile M30

Pile Cap M30
3 RC Shear wall M30

RC Columns M30
5 RC Beams M30
6 RC Slabs M30
7 PT Slab/PT Beams M35

Table 1..1.2 Concrete Pro rties

1.,1.3 Reinforcement

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

Young's Modulus of Elasticity of Concrete sOoo*ck

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

Reinforcement Characteristic eld strength N/mm'z) 550 N/mm'z
Welded Steel Fabric eld strength fe 21 N/mm'?) 485 N/mm'2
Young's Mod u lus E kN/mm'?) 200 kN/mm'z
Poisson's ratio 0.3
Coefficient of Thermal ex nsion, o (oC'l 12x10-6

B URO ENGINEERS (I) PVT LTD
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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/mm'z 490 N/mm'2

Yield stress t<20mm 250 N/mm'z 350 N/mm'?

Yield stress t = 20mm to 40mm 240 N/mm2 330 N/mm'?

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

Young's Mod u lus (E) 200,000 N/mm'z 200,000 N/mm'z

Density 78.5 kN/m3 78.5 kN/m3

1.5 SUB-SOIL CONDITION

As per the evaluation reported by the geotechnical consultant the sub-soil in the project site is not
susceptibility to "Liquefaction".

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

2.0 DESIGN CRITERIA

2.I DESIGN LIFE

The design life of the building is assumed as 50 years. This requirement is applicable only for
concrete works and not applicable to replaceable finishing materials, water proofing and thermal
insulation, facades etc. Hence periodic maintenance/refurbishment is required for all replaceable
materials.

2.2 CODES, STANDARDS & REFf,R,ENCES

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

a. Relevant lndian 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 desiBn 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
req uired and relevant.

BURO ENGINEERS 0 PVI LTD
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Soil lnvestigation report no. G EC-JC-GT-6015/2024-2025 dated 17-05-2025 was carried out by M/s.
Geo Engineering Consultants, Chennai. Field investigation carried out for three (3) soil investigation
boreholes of 150mm . diameter up to 24m depth or up to the refusal strata with SPT>100 Taking the
recommendation given by the soil consultant in to consideration, the building is designed with deep
pile foundation system i.e. Bored Cast in situ piles are recommended as the suitable foundation
system.



THE PROPOSED RESIDENTIAL BUILOING CONSIST OF STILT FLOOR + 5 FLOORS + ROOF AT NEW DOOR NO: 1/4,
OLD DOOR NO:g, KOTHARI ROAD. NUGAMBAKKAM, CHENNAI -600034. COMPRISED lN OLD R.S.NO:537/1 AND R.S
NO: 537/15, BLOCK NO: 30, NUNGAMBAKKAM VILLAGE, GREATER CHENNAI CORPORATION. DIVISION: 'l'10, ZONE: lX

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 n Loads Other Than Earthquake loads)

Table 2.2.2 Codes and Standards for Design of Earth uake Resistance structures

Table 2.2.3 Codes and Standards for Design of Concrete Structures

lS Code Description

lS 875 (Part 1): 1987
Dead Loads (Unit Weight of BuildinB Material and Stored
Material)

lS 875 (Part 2): 1987 lmposed Load

lS 875 (Pa rt 3): 2015 Wind Load

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

lS Code Description
lS 1893(Pa rt-1) :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.

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

rs 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 & construction
foundations in Soil: General Requirements

rs 29s0-1981(RA-2018)
Code of practice for design and construction of raft foundations :

Part l Design (second revision).

lS 1080-198s(Raf.2011)
Code of Practice for Design and Construction of Shallow foundation
in Soils

lS 6403-1981(Raf.2011)
Code of practice for determination of bearing capacity of Shallow
fo u ndations

lS 2950-1981(Raf.2011) Code of Practice for Design and Construction of Raft foundations

5P 16
Structural use of concrete, Design charts for singly reinforced beams,
doubly reinforced beams and columns.

sP 34 Hand book on Concrete Reinforcement & Detaili ng
SP 7(Part lV) National Building code of tndia

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

BURO ENGINEERS (D PVT LTD
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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 TechnicalSpecification.

2.3 LOADS

Table A: Unit Weight of Materials:

Material Density
Reinforced Cement Concrete 25.00 kN/m3

24.00 kN/m3
Screed Concrete 24.00 kN/m3
Cement Mortar 20.00 kN/m3
AAC 7.5 kN/m3
Structural Steel 78.50 kN/m3
Cinder Concrete (Filling materia l) 08.00 kN/m3
Dry soil 18.00 kN/m3
Wet Soil 22.00 kN/m3
Landsca pe soil 16.00 kN/m3
Glass 28.00 kN/m3
wate r 10.00 kN/m3

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.

First Floor (1st Floor) to (5th floor) ([iving/Bedroom/Dining/Kitchenl
SDL (kN/Sq.mt.) LL (kN/sq.mt.)

F in ishes 1,.2 0.0
Services load (ceiling) 0.0 0.0
Live Load 0.0 2.0
Partition/Filling Load 0.0 0.0
Total t.2 2.O

First Floor (1't Floor) to (5th floor) (Toilet )
sDt (kN/Sq.mt.) LL (kN/sq.mt.)

Finishes + Filling Load 3.2 0.0
Services load (ceiling) 0.0 0.0
Live Load 0.0 2.0
Pa rtition Load 0.0 0.0

3.2 2.O

First Floor (1't Floor) to (Sth floor) (Corridor/tobby)
SDL (kN/Sq.mt.) Lt (kN/Sq.mt.)

Fin ishes 1.2 0.0

BURO ENGINEERS (I) PVT LTD

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.

Plain Cement Concrete

Total
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Services load (ceiling) 0.0

Live Load 0.0 3.0

Pa rtition Load 0.0 0.0

Total L.Z 3.0
First Floor (1't Floor) to (5'h floor) (Servant Room)

SDL (kN/sq.mt.) LL (kN/sq.mt.)
Finishes + Filling Load L.2 0.0
Services load (ceiling) 0.0 0.0
Live Load 0.0 2.0
Partition Load 0.0 0.0
Total r.z z.o
First Floor (1n Floor) to (5th floorl (Balcony!

SDL (kN/Sq.mt.) LL (kN/sq.mt.)
Finishes + FillinB Load 4.2 0.0
Services load (ceiling) 0.0 0.0
Live Load 0.0 3.0
Partition Load 0.0

4.2 3.0

Roof
sDL (kN/Sq.mt.) LL (kN/sq.mt.)

Finishes (weathering courses) 3.0 0.0

Services load (ceiling) 0.0

Live Load 3.0

Partition Load 0.0

Total 3.0 3.0

LMR

SDL (kN/Sq.mt.) LL (kN/Sq.mt.)
Finishes 15.0 0.0
Services load (ceiling) 0.0 0.0

Live Load 0.0 2.0

Partition Load 0.0 0.0

Total 15.0
OHT

SDL (kN/Sq.mt.) LL (kN/Sq.mt.)
Fin ishes 0.0
Services load (ceiling) 0.0 0.0

Live Load 0.0 2.0

Partition Load 0.0 0.0
Total 25.0 2.0

BURO ENGINEERS (D PVT LTD

0.0

0.0
Total

0.0

0.0

0.0

2.0

2 5.0

ln the analysis and design reduction to imposed load (Live load) shall be considered as per lS g75
Part (2), clause.3.2 where it is applicable.
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2.4 WIND LOAD

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 Chen na i

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

Risk Coefficient (Probability factor) -k1 1.0

Terrain factor (Terrain-2) - k2 L.062

Topography factor - k3 1.0

lmportance factor (Cyclonic region) - k4 1.0

Design wind speed (Vz) = Vb*k1*k2*k3*k4 =50x1.0x1.062x1.0x1.0 = 53.1mlsec

Wind pressure (Pz) = 9.5 y.u = 0.6x 53.1'z=1592 N/m'z

For design of building wind pressure 1.59 kN/m'z is considered.

Design wind pressure (Pd) = Ka*K"*l(*P,

Where Kd - Wind Directionality factor = 1.0

Ka - Area averaging factor = 0.9

Kc- Combination factor = 0.9

Design Wind pressure = 2.05x1.0x0.9x0.9 = 1.66 kN/m2
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2.5 SEISMIC LOAD

Design of lateral force under seismic condition shall be as per 1S1893 - 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 = An 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 and 25Yo of live load where live load is less than 3 kN/sq.mt. The fundamental
natural period (Ta) for building

Ta = 0.09h/(d)o's

Where h- height of the building & d - width of the building under consideration of earthquake.

MA'P OF ]NDIA
3XO*rrC

aE3rrc zoxEa of [arxa
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2,5.1 DesiBn Parameters for estimation of seismic loading

2.5.2 Base Shear

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

Where,

Z for Zone lll = 0.16
I for Residential Building
R for Structural wall system

Sa/g (For Rocky) x direction

Z lSqAn = -x4-'>D-

= 1.2 (Refer to lS 1893-2016, Table.g)

= 4.0 as per (Table 9)

= (Refer to lS 1893-2016, page 13, Fig 1)

Sa/g (For Rocky) y direction = (Refer to tS 1893-201G, page 13, Fig 1)

Design horizontal seismic coefficient and base shear
X- direction Vbx = Ahx * W
Y- direction Vby = 46, * Y,

2.5.3 Dynamic Analysis

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

Number of modes Considered : 12 Numbers (Min)

Sl.No. Description Parameters as per lS-1893-2016

1 Location - Chennai

2 Seismic Zone Factor 0.16

3 Response Reduction Factor: Structural Wall System 5

4 lmportance factor L,2

5 Type of Soil (Medium) Type ll

6 Damping coefficient s%

BURO ENGINEERS (I) PVT LTD
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Modal Combination Method Used

Spatial Combination Method used

: Complete Quadratic combination (CQC)

: Square root ofthe sum ofSquare (5R5S)

Modalcase type

Orthogonal directional seismic effect Not applicable

3.0 Structural Analysis and desiBn
3.1 Assumptions considered in the design
The assumptions for structural analysis and design are as below

o Elastic analysis (plane remains plane).
. Structure shall be analysed for the most adverse load conditions and envelope of forces shall

be designed for.
. Cracked section properties of structural RC structural elements are used in the analysis as

per lS 15700-2017, clause 7.2, Table 6.

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. Structural Elements
1 Pile/Pile Cap

2 30
3

4 RC Beams/PT Beam 30
Slabs/PT Slab 2s/40

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 analysls latest version of software ETABS, aAfE
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) Etement
Beam Element: Frame Element
slab: membrane Element

The following are general parameters adopted in the analysis and design,

Modulus of Elasticity of Concrete -5000Vfck

Consideration of Diaphragm - Rigid Diaphragm

BURO ENG INEERS (I) PVT LTD

: Ritz Method.

Cover in mm
75

RC Wall
Column 40

5.
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Slab element considered as membrane element

Stiffness modification factors are adopted in the analysis as per lS -16700-2017, Table.6.

sl
l{o.

Structural
Element

tlefactored Loads Frctored LoadJ

(t) (:2t

Arca Mossrt of
hcf,tia

(3) (4)

Arca Mom€ot of
h€rtia

(s) (6)

i)
ii)
iii)
iv)

Slabs

Beanr
Colurnns
Wal ts

o .1.

o -4,

o/,
ot,

o25 Ir
035 /r
o.7o IE

o.7o I,

o.35 4
o.7 I,
o.9 .ar

o^9 ,,

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

. Sectiona, properties are assigned to all the structural elements as per the preliminary floor
plans (shuttering drawings).

o 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 SIDL 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.

. Live Load reduction is considered in the design of Foundation and column as per the code:
lS 875-1987 (Part-tt), clause.3.2.1.

. 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 1g93-2016 & tS 875-2015.
o Temperature loads are applied on to the terraces and to areas directly exposed to sun.o 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 o.0oo1 to torsional constant ,,J,,.

Hence no specific design for Torsion is required for these beams.

' chennai falls under zone-lll. Hence ductile detailing is followed in the design and detailing of
structural elements.

o concrete cover to reinforcement complied accordance with ls 45G-2000, Tabl.16 & 164.. UG Sump is designed for the crack width of 0.2mm.
o Secondary beams are not designed for ductile detailing.
o Long term deflections are checked by manual calculation using excel spread sheet wherever

necessary. crack width carculation wilr be done using spread sheet wherever necessary.

BURO ENGINEERS (D PVT LTO

Table 6 Cracked RC Section Propertles
(Clause 7.2)
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Area Load & Application: Applied as uniformly distributed area load with intensity proportionate to
its usage as mentioned in the Loading items in the DBR.

tine (walll Load & Application: non load bearing or infill wall loads are calculated appropriately and
Applied as uniformly distributed line load.

Lateral Load Resisting Systems: The proposed structure is a 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.

Load

Combination
LOAD FACTORS

D.L. T.L EQX EQY SPECX SPECY WX
Limit State Of Servicea bili (LSS) Combinations

LC1 1.0 1.0
LC2 1.0 1.0 1.0
LC3 1.0 1.0 1.0

1.0 - 1.0
LC5 1.0 1.0 1.0
LC6 1.0 1.0 -1.0
LC7 1.0 1.0 1.0
tc8 1.0 -1.0

1.0 1.0 1.0
LClO 1.0 1.0
LC11 1.0 1.0 1.0
LC12 1.0 1.0 - 1.0
LC13 1.0 1.0 1.0
LC14 1.0 1.0 - 1.0
LC15 1.0 0.8 1.0 0.8
LC16 1.0 0.8 1.0 -0.8
LC|T 1.0 1.0
LC18 1.0 0.8 1.0 -0.8
LC19 1.0 0.8 1.0 0.8
LC20 1.0 0.8 1.0 -0.8
LC2r. 1.0 0.8 1.0

0.8LC22 1.0 0.8 1.0 -0.8
LC23 1.0 0.8 0.8
LC24 1.0 0.8 1.0 -0.8
LC25 1.0 0.8 1.0 0.8

1.0 0.8 1.0 -0.8
L t St te of Co lam a pse ( L5C) mb

COMBl 1.5
Co

1.0

n a t ons

BURO ENGIN EE RS (D PVT LTD

t. L.

LC4 1.0

1.0

- 1.0

LC9

0.8 0.8

1.0

LC26
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COMB2 1.5 1.5 1.0
COM83 t.2 7.2 1.0
COM84 L.2 1,.2 1.0 -1,.2

1.2 1.2 1,.2
COM B6 L.2 1,.2 1.0 -t.2
COMBT 'J..2 t.2 1.0 7.2
COMBS 1,.2 1.2 1.0 -r.z
COM89 1,.2 1.0 L.2
COMBlO L.2 1,.2 1.0 -r.2
coMB11 7.2 1.0 1,.2
coMB12 1.2 L.2 -1-.2
coM813 1,.2 7.2 1.0 t.2
coMB14 7.2 1,.2 1.0 -L.2
coMB 1s 1.5 1.0 1.5
coMB16 1.5 1.0 -1.5
coMBr.T 1.5 1.0 1.5
COMB18 1.5 1.0 - 1.5
coMBL9 1.5 1.0 1.5
coMB20 1.5 1.0

- 1.5
coM821 1.5 1.0

1.5coM822 1.s 1.0
- 1.5coM823 1.5 1.0 1.5

coMB24 1..5
- 1.5

1.5 1.0 1.5
COM 826 1.5 1.0

- 1.5
0.9 1.0 1.5

coMB28 1.0 - 1.5
coM829 0.9 1.0 1.5
COMB3O 0.9 1.0 - 1.5

0.9

0.9

0.9

0.9

1.0

1.0

1.0

1.0

1.0

1.5

- 1.5
COMB32

COMB33

COMB34

COM835

I corraaa6-
coMB37
coMB38

lo.s
0.9

0.9

1.0

1.0

1.0

1.5
- 1.5

1.5

- 1.5

5.0 ACCEPTANCECRITERIA

under serviceabirity Limit state the rimiting structurar defrection sha, be as forows.

J::::r'ii'r"rT" 
under all imposed loads including temperature, creep and shrinkage shal not

li.iiili"nHi;:"11fi."" derlection contribution due to temperature, creep and shrinkage

BURO ENGINEERS 1ry ew rrD

7.2

I couas 1.0

L.2

1.0

1.0
COMB25

coMB27

0.9

coM 831

1.5
-1.s 

l0.9



ii"'".?,3,l1?:ilitl.lilHl^ilr"ff#ffi .lf-=l!lii{[ff iiltH.ffi ii=,$;*:?Tdf sHi,

i::i#:'.11':'::"(swoaY) 
due to wind shall not exceed H/soo (o.ooz H) where H is the heisht or the

5,1 Crack width limits
The Limiting varues of crack width as per crause 35.3 0f rs: 456-2000 is forowed in the designr tn general, for slabs crack width is limited to O.3mm.

. For water retalning structures, sump slab crack width is limited to O.2mm

6.0 Design of Structural Elements and Foundation

6,1. Pile Foundation

The load intensity of corumn is moderate and it is proportionate to the no. of stories. Bored cast rn_situ Pile Foundation is designed taking the,rU *i, ."r1A,,,""."jreport no. cec-rc-cr-oorsTzo)o,zoiso""lii-oil,,liff::ffiX',:Jii;"^lr:'::,r?::il:H'J
consultants, chennai. The working compressr, *r*,ir"r*d as 1oot, 135t & 18Ot for pitediameters of s,Omm, Ua* U.llO:T .".p".ii*l,-.1i"'"r*o", pite tength sha, be 22m fromEGL and it is to be around 18.5m to 19m (approx).

5.2. RC Walls/Column

RC wa'srcorumns which are supporting both verticar roads and raterar forces are designed for themost adverse road conditions 
.and 

enierope 
"; 

;; ;;;; ;nich wi, be the maximum for thatstructural element from the load .orUin*iorr''.1;;fi;
structurat etements .." aJsn; ,;,#;"..:]: .:,.:r::r:o in the 3D anatysis. rhe desisn of
.omuin.tionr. nr'i'n" or,,J,i'"'f '"0 .in ETABS for the maximu

design & detairing are located 
'" '"""iii ;ffi'::r,;:'[:;::,',ffi lfi[jf"':;:

6.3. Beams

Ii:ll::: wiil be desisned for maximum forces from the 3D an;d_esign software shar be used ,;J;;;;;';;;;::::.-':"^i"'*lvsis using ErABs or RcDc concrete
sp-34 & rs-456 et.. 

- -- """ ",, design of RC members. Arso, the detailinB shall be foltowea ls per

Slabs are designed using SAFE 2lt'o,,e sp,e.a ihe; ;;;;.ff # [].[Xl,L:li]:;rals a nd recu ra r sra bs a re designed using in

6.4. Slabs

BURO ENGINEERS (r)PW LTD





THE PROPOSED RESIDENTIAL BUILDING CONSIST OF STILT FLOOR + 5 FLOORS + ROOF AT NEW DOOR NO: '114.

OLD DOOR NO:g, KOTHARI ROAD, NUGAMBAKKAM, CHENNAI -600034. COMPRISED lN OLD R.S.NO:537/1 AND R.S
NO; 537/15, BLOCK NO: 30, NUNGAI\4BAKKAM VILLAGE, GREATER CHENNAI CORPORATION. DIVISION: 1'10. ZONE: lX.

3D MODEL

ANALYSIS SUMMARY REPORT

&

BURO ENGINEERS (I) PVT LTD



@

I
\'4,/

I

User Report 2
Model File: AMARA -REV_o, Revision 0

01_07_2025

d

..4

Y

(

,/

I



Table of Gontents

1 . Structure Data

'l .1 Story Data

2. Properties

2.1 Materials

2.2 Frame Sections

2.3 Shell Sections

3. Loads

3.1 Load Pattems

3.2 Load Sets

3.3 Auto Wind Loading

3.4 Auto Seismic Loading

3.5 Load Cases

4. Analysis Results

4.1 Story Results

4.2 Modal Results

5

5

6

6

6

8

I

9

I
I

12

17

18

18

18

ETABS v22.5.1

Page 2 of 19



List of Figures

Figure 3-1 Set 1

Fiqure 3-2 Set .t
13

'15

ETABS v22.S.1

Page 3 of .lg





List of Tables

Table 1.1 Story Definitions

Table 2.1 Material properties - ceneral

Table 2.2 Frame Section property Definitions - Summary
Table 2.3 Area Section property Definilions - Summary

Table 3.1 Load pattern Definitions

Table 3.2 Shell Uniform Load Sets

Table 3.3 Load pattern Definitions - Auto Wind - lndian lS 875 20.15

Table 3.4 Load pattern Definitions - Auto Seismic - lS 1893 2016
Table 3.5 Load Case Definitions - Summary

Table 4.1 Story Stiffness

Table 4.2 Modal participating Mass Ratios

5

6

b

8

q

9

10

12

17

18

t8

ETABS v22.5.1

Page 4 of 19





Structure Data 01-07 -2025

1 Structure Data

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

1.1 Story Data

Table '1.1 - Story Definitions

Cyan

GraySDark

Red

T1

T1

T1

T1

T1 STILT 3 No None No Blue

Li,lR COVER None

ROOF

2nd3.0s

3.05 None

ETABS v22.5.1 Page 5 of 19
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Properties

2 Properties

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

2.1 Materials

Table 2.1 - ilatorial Propertlos - Goneral

01-07 -2025

Table 2.2 - Frame Section Property Definitions - Summary (Part'l of 3)

Materlal Iype SymType

DUMMY Other lsolroprc

HYSD415 Rebar Uniaxial

HYSD500 Rebar Uniaxial

M30 Concrele isotropic

Tendon Tendon Uniaxral

Shape Color

Gr€ds

Fe345

HYSD Grade 415

HYSD Grade 500

M30

Color Noles

Green

Cyan

GraySDark

Blue

Magenta

2.2 Frame Sections

Name
J t3it

cm4 cm4

8811036.5 4266666.7

10413702.3 4693333.3

12051100.7 5120000

99917.8 208333.3

126597.2 360000

282174.6 312500

371118.1 540000

't578033.6 1920000

2245295.2 2558854.2

3467016.4 3070625

1825874.6 1080000

6502725.9 4094166.7

8231575.7 4605937.5

233406.7 1666666.7

2600924 2218333.3

2041366.6 2133333.3

1825874.6 1080000

4514793.6 5000000

3467016.4 3070625

1M13702.3 8873333.3

00
233406.7 1666666.7

286777.5 2880000

'126597.2 360000

180007 853333.3

206687 1215000

550813.4 1280000

M.torlal

t\,430

M30

i,,130

Ir30

M30

Ir30

M30

t\430

t\,130

M30

t\,,t30

t\,,t30

M30

M30

t\.430

M30

t\r30

M30

l\,130

M30

DUI\,,IMY

M30

M30

t\,430

M30

t30
M30

Cyan

Red

Blue

Blue

Red

Magenta

Gaeen

Green

GraySoark

Cyan

Magenta

Red

Cyan

Red

Red

GrayEDark

Blue

Green

[,4agenla

Red

Cyan

GraySDark

Blue

Yellow

AIqa
c[n2

8000

8800

9600

1000

1200

1500

1800

3600

4250

5100

3600

6800

7650

2000

2200

/()00

3600

6000

5100

8a00

0

2000

2400

1200

1600

'1800

2400

w2
cd

6666666.7

8873333.3

11520000

33333.3

40000

112500

135000

607500

885416.7

1530000

1080000

3626666.7

5163750

66666.7

73333.3

833333.3

1080000

1800000

1530000

4693333.3

0

66666.7

80000

40000

53333.3

60000

180000

&2
cm2

6666.7

7333.3

8000

833.3

1000

1250

1500

3000

3541.7

4250

3000

5666.7

6375

1666.7

1833.3

3333.3

3000

5000

4250

7333.3

0

1666.7

2000

1000

1333.3

1500

2000

123

cm4

B 1000x800

B 1100X800

B 1200X800

B m0x500

B 200x600

B 300x500

B 300x600

B 450X800

B 500x850

s 600 x E50

B 600x600

B 800 x 850

B 900x850

c 200 x 1000

c 200x1100

c 500x800

c 600 x 600

c 600x1000

c 600x850

c 800x1to0

DUT/MY

FC 200X1000

FC 200Xr200

FC 200X600

FC 200X800

FC 200XS00

FC 300X800

Concrete Rectangular

Concrete Rectangular

Concrete Rectangular

Concr€te Rectangular

Concrete Rectangular

Concrete Reclangular

Concrete Rectangular

Concrde Rectangular

Concrete Reclangular

Concrete Rectangular

Concrete Reclangular

Concr€le R€clangular

Concrete Rectangular

Concrete Rectangular

Concrete Rectangular

Concaete Rectangular

Concrete Reclangular

Concrele Rectangular

Concrete Rectangular

Concrete Rectangula.

Concrete Rectangular

Concrete R€clangular

Concrete Rectangular

Concrete Rectangular

Concrete Rectangular

Concrote Rectangular

Concrete Rectangular

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
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6666.7

7333.3

8000

83(}.3

1000

1250

1500

3000

3541.7

42il
3000

5666.7

6375

1666.7

1833.3

aa33.3

3000

5000

4250

7333.3

0

128000

8333.3

12000

12500

18000

48000

60208.3

7?2.50

36000

96333.3

108375

333:|3.3

40333.3

53333.3

36000

100000

72250

17333.3

128000

833it.3

12000

12500

18000

,18000

60208.3

72250

36000

96333.3

108375

33333.3

40333.3

53334I.3

36000

100000

72250

133333.3

1613:!i1.3

192000

343a.3

4000

7500

9000

27m0

35416.7

51000

36000

90666.7

6666.7

7333.3

33333.3

36000

60000

51000

117333.3

0

6666.7

8000

4000

s333.3

6000

12000

133333.3

161 333.3

192000

3333.3

4000

7500

9000

270o0

35416.7

51 000

36000

90666.7

'114750

6066.7

331i33.3

36000

60000

51000

117333.3

0

6666.7

8000

4000

6000

12000

160000

176000

192000

12500

18000

18750

27000

72000

90312.5

't08375

54000

144500

162562.5

5m@
60500

80000

54000

150d)0

108375

242000

0

50000

72000

18@0

32000

40500

48000

200000

24200D

288000

50q)

6000

11250

13500

40500

53125

76500

54000

136000

172125

10000

11000

50000

s4000

90000

76500

176000

0

10000

12000

6000

8000

9000

18000

01-07-2025

Table 2.2 - Frame Section Property Oefinitions - Summary (Part 2 of 3)

B 1000x800

B 1100XE00

a 1200x800

B 200x500

B 200x600

B 3@X500

B 300x600

B !r50x800

B 500x8s0

B 600 x 850

B 600x600

B 800 x 850

B 900x850

c 200 x 1000

c 200x1100

c 500x800

c 600 x 600

c 600x1000

c 600x850

c 800x1 t 00

DUMMY

FC 200X1000

FC 200X1200

FC 200X600

FC 200X800

FC 200X900

FC 300X800

106666.7 106666.7 230.9

230.9

230.9

144.3

2n.9
245.4

245.4

288.7

317.5

346.4

57.7

57.7

86.6

86.6

129.9

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

U

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

144.3

1

173.2

144.3

173.2

0

33333.3

48000

12@0

21333.3

27m0

32000

0

33333.3

48000

12000

21333.3

2700o

32000

245.4

245.4

28€.7

317.5

230.9

173.2

2E€.7

245.4

317.5

0

28€.7

346.4

173.2

230.9

s.a

230.9

173.2

173.2

259.8

57.7

57.7

144.3

173.2

173.2

173.2

230.9

0

57.7

57.7

57.7

57.7

57.7

86.6

14750

1666.7

2000

r 000

1333.3

1500

2000

Table 2.2 - Frame Section Property Definitions - Summary (Part 3 of 3)

B 1000x800

B 1100x800

B 1200X800

B 200x500

B 200x600

B 300x500

B 300x600

B,r50x8o0

B 500x8so

B 600 x 850

I 600x600

B 800 x 850

B 900x8s0

c 200 x 10@

c 200x1100

1

,l

1

1

,l

1

1

1

1

'|

1

'|

1

'I

1

1

1

I
1

1

I
1

1

1

I
1

1

1

1

1

1

1

1

1

1

1

1

1

1

'|

1

1

1

1

1

1

1

1

,|

1

1

1

I
1

I
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

,l

1

,|

1

1

1

I
1

1

1

1

1

1

1

I

i

1

1

1

1

1

1

1

1

1

1

1

1

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
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Name
As3
cm2

S33Pos S33Ne9 S22Pos S22Nsg
cm3 cm3 cm3 cm3

233
cm3

222
cm3

P22
mm

CG CG
Oftset 3 Offset 2

mm mm

R33
mm

Name
PNA

Offset 2
mm

Arsa As2 AE3 J 133 122 Mass Woight
Modiflor Moditier Modilier Modifior Moditier Modifier Modifier Moditier



Properties

c 500x800

c 600 x 600

c 600x1000

c 600x850

c 800x1100

DUMMY

FC 200X1000

FC 200X1200

FC 200X600

FC 2mX800

FC 200X900

FC 300X800

2.3 Shell Sections

Table 2.2. Frame Section Property Definitions . Summary (Part 3 of 3, continued)

01-07 -2025

1

1

1

1

1

1

1

I
1

1

1

,l

1

1

1

1

1

1

1

1

T

1

1

,|

1

1

,|

t
1

1

1

I
1

1

1

1

1

1

1

1

1

1

1

1

1

,l

1

1

1

1

1

I
1

,|

1

1

1

1

1

1

1

1

,|

1

1

1

1

1

1

1

1

1

1

,|

1

1

1

1

1

1

,|

1

1

1

1

1

1

1

1

1

,|

1

,t

1

1

1

0

0

0

0

0

0

0

0

0

0

0

0

200

200

300

450

600

650

750

Table 2.3 - Area Section Property Definitions - Summary

s 125

s 200

w 200

w 300

w 450

w 600

w 650

w 750

Shell-Thrn

ShellThin

Shell-Thin

ShelFThin

Shell-Thin

Shell-Thln

Shell-Thin

Shell-Thin

Slab

shb

Wall

Wall

Wall

M30

M30

M30

M30

M30

M30

i,r30

M30

ETABS v22.5.1 Page 8 of 19

Nam6
PNA

Offset 2
mm

Area ,.s2 As3 J 133 122 Mass Weight
Modlfler Modilier uodlfler Modllier Modifier lrlodllte. Modiller Modifier

Total Deck
Element

Type
Material ThicknessName Type

Deck
Material

Depth
mm



Loads

3 Loads

This chapter provides loading information as applied to the model.

3.1 Load Patterns

Table 3.1 - Load Pattern Definitions

3.2 Load Sets

balcony

balcony

balcony

liv/b€d./kit

liv/bed/kit

LMR

LMR

lobby

lobby

OHT

OHT

roof

roof

store room

store room

toilet

toilet

toilet

01-07 -2025

.LLRF

-sPx - SERECC

-SPXECC

-SPY. SERECC

-SPYECC

Dead

Eqx

Eqv

Filling

Live<3

Live>3

RoofLivo

sidt

TEMP

Olher

Othor

Olher

Other

Other

Dead

Se smic

Seismic

Super Oead

Reducible Live

Reducible Live

Roof Live

Super Dead

TemperatuG

Super Dead

Table 3.2 - Shell Unilorm Load Sets

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

NO

No

No

0

0

0

0

0
,1

0

0

0

0

0

0

0

0

0

0

0

1.2

3

3

1.8

2

't5

2

2.4

3

2

3

1.8

3

1.2

2

2

lS 1893r2O16

lS 1893:2016

lndian lS 875:2015

lndian lS 875:2015

sidt

Live>3

F lling

sidt

Live<3

skll

Live>3

sidt

Live>3

sidl

Live>3

siJt

Live>3

sidt

Live>3

sidt

Live<3

FIling

ETABS v22.5.1 Page 9 oI 19

Self
Weight

Multiplier
Name

ls Auto
Load

Type Auto Load

Name
Load

Pattern



Loads

3.3 Auto wind Loading

Tabls 3.3 . Load Pattern Definitions - Auto Wind - lndian lS 875 2015 (Part I of 3)

0.81.35

0.8

0

90

25.0725

25.0725

25.0725

25.0725

25.0725

25.0725

25.0725

25.O725

25.0725

25.0725

25.0725

01-07 -2025

50

50

Wy

I

I

r

1

1

1

1

1

1

1

1

1

1

1

1

No

No

No

No

No

NO

No

No

NO

No

No

No

Diaphragms ROOF Base

1.00

1.00

0.5

0.5Diaphragms ROOF Base Yes 1.35

Table 3.3 - Load Pattern Definitions - Auto Wind - lndian lS 875 2015 (Part 2 of 3)

2

1

1

1

1

1

1

1

1

1

1

1

1

2 ROOF

5rh

4th

3rd

2nd

'l st

ROOF

sth

4lh

3rd

2nd

1st

roof

5rh

4th

3rd

2nd

1st

roof

5fi
4rh

3rd

2nd

1st

Table 3.3 - Load Pafte.n Oefinitions - Auto Wind . lndian lS 875 2015 (Part 3 of 3)

Wy

Wy

1

1

,|

1

1

1

1

,|

1

1

1

1

27.45

27.45

27.45

27.45

27.45

27.45

25.871

25.871

25.871

25.471

25.871

25.471

10.929

10.929

10.929

10.929

10.929

10.929

10.929

't 0.929

10.929

10.929

10.929

10.929

ETABS v22.5.1 Page '10 of 19

Name
Exposure 13 Arto Erposure

S€t Load Source

Nam€
Exposure Terrain lmporlance Rl6k

Set Catogory Factor Coofficient
Topography Story Diaphragm

1

1

Exposure
Set
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Loads

3.4 Auto Seismic Loading

Table 3.4 - Load Pattern Definitions - Auto Seismic - lS 1893 2016 (Part 1 of 3)

01-07 -2025

No

No

Eqx 0.327 0.048 58793.4735 2822.0867 No

Eqy 0.321 0.048 58793.4735 2822.0867 No

Yes

No

No

No

Table 3.4 . Load Pattorn Oefinitions . Auto Seismic - lS 1893 2016 (Part 2 ol 3)

Eqx

Eqv 0.321 0.048 58793.4735

2822.0861 ROOF Base [.]ser Deflned 0.3270.327 0.048 58793.4735

2422.@67 ROOF Base user D€fined 0 321

0.16

0.16

Table 3.4 . Load Pattern Oefinitions . Auto Seismic . lS 1893 2016 (Pan 3 of 3)

No

No

No

Yes

No

No

0

0

Eqx 0.327 0.048 58793.4735 2822.0867

Eqy 0.321 0.04E 58793.4735 2A2..0P,,J7.

1.2

1.2

5

5

ETABS v22.5.1 Page 12 of 19

z

Period
Namo U3od

3ec

Coeff
used

ls Auto
Load

X Dir X Dir
X Dil? Plus Minus Y Dir?

Ecc? Ecc?

Y Dir
Plus
Ecc?

Y Dir
Minus
Ecc?

Weight Base
used Shoa.
KN KN

User T
soc

Coeft
Usod

IR



Loads 01-07-2025

!S 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattem Eqx according to
lS 1893:2016, as calculated by ETABS.

Directlon and Eccontrlcity

Direction = X

Eccenkicity Ratio = 0% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Period T= 0.327 sec

Factora and Costficients

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

Response Reduction Factor, R [S Table 9l R = 5

lmportance Factor, I llS Table 8l

Site Type lS Table 'll= ll

Seismic Response

Spectral Acceleration Coetficient, S" /g IS
6.4.2)

Equivalent Lateral Forces

Seismic Coefficient, Ah IS 6.4.2]

Calculated Base Shear

X

Applied Story Forces
Story

LMR COVER

LMR BASE

ROOF

5lh

4lh

3rd

2nd

1st

STILT

Base

l=1.2

i=z.s
s

-,S,
s

2R

(kN)

2822.0867

Y-Dir

KN

0

0

0

0

0

0

0

0

0

0

Period usod
(sec)

w
(kN)

0.327 58793.4735

Elevation X-Dir

m KN

26.85 0

24.3s 0

21.3 T038.4739

18.25 697.7017

15.2 483.9843

12.15 309.240?

9.1 173.5074

6.0s 110.8786

3 8.3001

0 0

ETABS v22.5.1 Page 13 ol 19

Direction



Loads

LMR COVER .

LIIR EASE -

ROOF

Figure 3-1-Set 'l

Late.ar load to Storres - X

1038 4739kH

01-07-2025

,€3 9843*N
4th <-

309 2407kN3d-ft
173.507,|kN

2nd <-
t 10 E766tNrst<

I 300 tkN
STILT <

Brsa 1 I I I I I r

0.00 0.20 0,$ 0.60 0 80 I 00 I 20 E+3

FoIcr, tL

ETABS v22.5., Page 14 of l9

697 70 t 7kNstt<-



Loads 01-07-2025

lS 1893:2016 Auto Seismic Load Calculation

This calculation presents the automatically generated lateral seismic loads for load pattem Eqy according to
lS 1893:2016, as calculated by ETABS.

Dlrectlon and Eccentriclty

Direction = Y

Eccentricity Ratio = 0% for all diaphragms

Structural Period

Period Calculation Method = User Specified

User Period T = 0.321 sec

Factors and Coeff lcient3

Seismic zone Factor, Z S Table 3, Z = 0.16

Response Reduclion Faclor, R S Table
o, '_-- R=5

lmportance Factor, I S Table 8l l= 1.2

Site Type S Table 1l = ll

Seismic Response

Spectral Acceleration Coefficient, S./g _qr= , ^ 
l= Z.S

lls 6.4.21 S-'" S

Equivalent Laleral Forces

Seismic Coefficient, Ah lS 6.4.21

calculated Base Shear

Direction
(kN)

2822 4867

Applied Story Forces
Story Y-Dir

KN

LI\4R COVER 0

LIi4R BASE 0

ROOF 1038.4739

5th 697.7017

4rh 483.9843

3rd 309.2407

2nd 173.5074

1st 110.8786

STILT 8.3001

Period Used
(sec) (kN)

4.321 58793.4735

Elevation X-Dir

m KN

0

024.35

21.3

018.25

15.2

12.15 0

9.1 0

6.05

3 0

0

ETABS v22.5.1

Base 0

Page 15 of 19

,r-lA,='' s
2R

26.85

0

0

0

0



Loads

Figure 3-2-Set 1

lateaa, Lord to Stores . Y

LMR COVER -

LMR BASE _

ROOF <---T4

01-07 -2025

s -ftg?:7b,r*

lth <-IErgb43r ll

3'd -(tlr:'lo:, 
r.r

t"l &uu**

st'ltro(u,

Bala .1 r r r I r I

000 0.20 0,10 0.60 0.E0 1.00 1.20 E+3

Forcc, kI{

2* lG*iD;rru

ETABS v22.5.1 Page 16 of '19



Loads

3.5 Load Cases

Tablo 3.5 - Load Case Definitions . Summary

[,4odal i,lodal - Eigen

Linear

Live<3 Linear Static

Linear Static

Linear Static

Linear Static

TEI\,4P Linear Static

SPY Responso Spectrum

o1-07-2025

ETABS v22.5.1 Page 17 of 19



Analysis Results

4 Analysis Results

This chapter provides analysis results

4.1 Story Results

01-07 -2025

Table 4.1 - Story Stiffness

Story

LMR COVER

LMR BASE

ROOF

5th

4rh

3rd

2tid

1st

STILT

LMR COVER

Li/R BASE

ROOF

5th

4th

3rd

2nd

1sl

STILT

Output
Case

Ca3e
Typo

LinStatrc

LinStalic

LinStalrc

LinStalic

LinStalic

LinStatic

LinStatrc

LinStatic

LinStalrc

LinStatic

LinStatic

LinStatic

LinStat c

LinStatic

LinStallc

LinStatic

LinStatLc

LinStiatic

Step Type

Step By Sl6p

Siep By Step

Step By Slep

Sisp By Stsp

Step By Slep

Step By Stop

Step By Step

Step By Stop

Step By Slep

Steg By Stop

Step By Step

Step By Step

Step By Step

Step By Stsp

Step By Step

Step By Step

Step By Step

Step By St6p

Dn'ft X
mm

0

0

2.536

3.329

3.82

3.79
2.614

0.19
0.164

0

0

0.552

0.73

0.878

0.868

0.601

0.039

0.039

Eqx

Eqx

Eqr

Eqx

Eqx

Eqx

Eqx

Eqx

Eqx

Eqv

Eqv

Eqv

Eqy

Eqv

Eqv

Eqv

Eqv

Eqv

Table 4.2 - Modal Participating Mass Ratios (Part 1 of 2)

I,x UY UZ SumLJX SumuY Sumuz

ShearY DIifrY
kN mm

0

0

0.46

0.2
0.77'l

0.788

0.565

0.043

0.043

0

0
,|.E57

2.428

2.831

2.855

2.035

0.14

0.14

RX RY PZ

Shear x
KN

0

0

1038.4565

1736.1583

2220.1427

2529.383l

2702.8909

1211.5778

12A3.2777

0

0

6.094E-07

6.s8sE-06

1.286E,05

1.671E-05

'!.5718-05

54.8033

54.8033

st,r x
loum

0

0

409517.658

521474.122

581182.057

673817.833

1034032.138

73722A3.904

7321?79.012

0

0

0

0

0

0

0

0

0

0

0

1.379E-06

1.E3E{6

1.934E-06

1.765E{6

1.8038-06

141.9979

141.9979

0

0

1038.4565

1736.1582

2m.1425
2529.3832

27t2.4906

901.7971

893.497

stff Y
ktum

0

0

0

0

0

0

0

3290867.187

3290867 187

0

0

559240.124

715184.143

784293.956

886000.588

1328481.681

6436816.812

6377572.721

4.2 Modal Results

Case Modo

Modal

Modal

Modal

Modal

Modal

Modal

[,,lodal

idodal

lvlodal

Nlodal

l\,4odal

Modal

0.m42

0

0.0019

0.0012

0.0008

0.0046

0.0007

0.@02

0.0004

0.0003

0.0002

0.m04

0

0.0043

0.0012

0.001s

0.0044

0.0001

0.0017

9.234E-06

0.0003

0.0004

0.0004

0.0002

0.0042

0.00,{2

0.0062

0.007i1

0.0082

0.0128

0.0135

0.0137

0.0141

o.0144

0.0146

0.015

0

0.0043

0.0055

0.0075

0.0119

0.012

0.0138

0.0138

0.014

0.0145

0.0148

0.0151

0.0234

0

0.0107

0.0068

0.00,t4

0.0257

0.004'l

0.0009

0.0025

0.0014

0.0008

0.00t4

0.0002

0.0002

0.0003

0.mo2

5.689E-06

0.0001

0.0001

0.0@5

0.0002

0

0.0002

3.0{8E-06

1

2

3

4

5

6

7

8

I
10

11

12

Period
sec

-63425194

29006534.813

24886772.327

24846772.327

24886772.288

24886772.288

24886772.288

24AA6772.288

11659772.058

11659772.058

10672171.595

10672171.595

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

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

Cale

Modal

Modal

irodal

lrodal

[,4odal

Modal

Iodo
1

2

3

4

6

SUmRX SUmRY SumRiZ

0 0.0234 0.0002

0.0238 0.0234 0.0005

0.0306 0 0341 0.0007

0.04'13 0.0409 0.0009

0.0659 0.0453 0.0009

0.0666 0.071 0.001

ETABS v22.5.1 Page 18 of 19

0

0.0238

0.0068

0.0107

0.0246

0.0007

0.00s7

0.0001

0.0014

0.002s

0.0014

0.0008



Analysis Results

Table 4.2 - Modal Participating Mass Ratios (Part 2 of 2, continued)

case Modo SUmRX SUnRY SumRz

I\,lodal 7 0.0763 0.075 0.0011

t{odal 8 0.0764 0.0759 0.0017

l,4odal I 0 O77l 0.0784 0.0018

Modal 10 0.0802 0.0798 0.0018

Modal 11 0 0816 0.0806 0.002

Modal 12 0.0824 0.082 0.002

01-07-2025

ETABS v22.5.1
Page 19 of 19



THE PROPOSED RESIDENTIAL BUILDING CONSIST OF STILT FLOOR + 5 FLOORS + ROOF AT NEW DOOR NO: 1/4,
oLD DooR No:g, KorHARl RoAD, NUGAMBAKKAM, CHENNA| -600034. coMpRtsED tN oLD R.s.No:537/1 AND R.s
NO: 537/,15, BLOCK NO: 30. NUNGAMBAKKAM VILLAGE, GREATER CHENNAI CORPORATION, DIVISIoN: 110, ZoNE: IX,

DESIGN OF PILE CAP

BURO ENGINEERS (D PVT LTD



Projecl

Locat on

Subiect

ANTHARA

CHENNAI

PilecaD Desiqn

$ rln<l t::,lclxnens
Made bv Date Page

Checked by Re!ision Job No
BEt/55

Marking

TYPE

sw6

2.Pile Group
Material

Cover
Reinlocement

30 N/mm2

5OO N/mm'?

75 mm

Pile (1 = Rect, 2=Circular)
Pile type = 2

Diameter = 600 mm
Capacity = 1350 kN

Column 11 = Rect, 2=Circula0
Col. typ€ = 1

Bc = 600 mm
Lc = 600 mm

20 mm
20 mm

Load factor
lrltimate Column Load

1.5
4050 kN

Pilecap Dimensions Pile spacing, S 2.5 x pile diameter

B
c
D

F
H

= 450 mm

= 750 mm
= 450 mm

= 75 mm
= 1300 mm

L1 = 3T12

Bendino Moment & Rinforcement (Bv bendino lheorv)
Choice of momenl - 1 =column face. 2 = center of colomn

Y-Y
Moment arm(mm)
Maximum Moment (kNm)

width, b
Eflectiv€ d€pth, d
K = M/bdlcu
Lever arm, Z

As,"q (mm'?)

No. of ba.s & spacing requred
No. of ba.s & spacing provided

Eto.,(rr')

525
1063
900
1215
0.027
1154

2117
20
20

2511

Provide min. reinfl = 0 12ol.bH

7T
8T

or 2353 mm2/m

@ 122

@ 104 (B1)

ot 2193 I mm'lm

3744 ot
12t 20 @
12f 20 @

3771 or

1560 mm2/m
203
203 (B2l

1571 mm2/m

Shear Ch6ck
Shear force

(1ooAs/bd)
(4OO/d)r/1

Allowable shear stress, Vc

Shear span, a,

Enhancement factor = 2dla"

Enhanced shear stress (N/mm'?), vc
i) Shear at column face

V:

2025 kN

0.23
1.00

0.35 mm'?/m

345.00 mm

7.04

2.47 mm2lrn

1.39 < 3.50 ok!
ii) Shear

iii) Since

along a vertical section at 20olo inside pit€ across the tull width of pilecap
v: 185 < 24/ ok! I

I
pllo spacing less or squalto 3 x pil€ diameto., no check is roqulrcd

3.2942 Punching Area
7260 Perimeter bo

0.4591 Punching Shear Stress tv
1.3693 Permissible shear stress
o.K

I

,|

iv) Punching shear check

2- Pile Group



THEPRoPoSEDRESIDENTIALBUILDINGCoNSISToFSTILTFLooRi5FLooRS+RooFATNEWDooRNo:1/4.
oLD DOOR NO:9, KOTHART nOnOl'i-uop,r\/reAxxeu, cler.rrunt o!0034, coMPRlsED lN OLD R.s No:537/1 AND R S

NO; 537/,15, BLOCK NO: 30, NUNGAM.BI-iKAM VIiI.AOE, GREATER CHENNAI CORPORATION' DIVISION; 1'10' ZONE: IX'

DESIGN OF BEAM

BURO ENGINEERS (I) PVT LTD



ETABS 22.6.0

Level

lst

1.5 1.15

Factored Forces and Moments

-95.9481

Factored
1r1,3

kN{n

Factored
P,
KN

Lrcense #

Beam Element Details

Section Properties

b (mm) d 
"b 

(mm)

204 45

Material Properties

E 
" 

(MPa) fy"(MPa)

27386.13 415

Design Code Parameters

Ys

Type

0

Duclile Frarne

Factored
Moment

kN.m

Negative
Moment

kN-m

-103.0996

Element unique Name Section lD Combo lD Station Loc Length (mm) LLRF

840 43 B 200x500 Comb2 1.5 DL+LL 5414 5414 1

h (mm) b. (mm) d, (mm) d., (mm)

500 200 0 45

f 
"k 

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

30 1 500

Factored
T.

kN-m

Factored

KN

3.4736 81.4098

Factored
M

kN-m

Positive
Moment

kN-m

7.1515 0

AMARA -ANTHARA . 1 7.04-2025.EOB Page 1 of 2 28-06-2025

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

Yc i

Design Moments, M ,3 & M,

-95.9481



ETABS 22,6,0

Required
Rebar
mmr

239

292

License #

Design Momont and Flerural Reinforcement for Moment, M ,3 & T,,

rop (+2 A(is)

Eotlom t2 Axis)

Shear Force and Reinforcement fo. Shear, V,., & T ,

81.4098 359.51

To.sion Force and Torsion Reinforcement for Torsioh, T, & V.r,

Shear Vu
KN

Rebar 4"" /s
mmz/m

Rebar 4.,,/s
mm'/m

3.4736 382.05

Design
.Moment

kN+h

Design
+Moment

kN-m

.lloment
Rebar
mml

+Moment
Rebar
mm2

Mlnimum
Rebar
mm:

585-103.0996 0 585

0 292 0 0

Shoar V"
KN

Shear V"
KN

Shear Vo
KN

50.168s 59_0299 35.0855

Core b,
mm

Core d ,

mm

81.4098 130 430

AMARA.ANTHARA -17 -M-2O25.EOB Page 2 ol 2 28-06-2425

T, V,
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THE PROPOSED RESIDENTIAL BUILDING CONSIST OF STILT FLOOR + 5 FLOORS + ROOF AT NEW DOOR NO: 1/4,
OLD DOOR NO:g, KOTHARI ROAD, NUGAMBAKKAM, CHENNAI -600034. COMPRISED lN OLD R.S.NO:537/1 AND R.S
NO: 537/15, BLOCK NO: 30, NUNGAMBAKKAM VILIAGE, GREATER CHENNAI CORPORATION. DIVISION: 110, ZONE: lX.

DESIGN OF SHEAR WALL

BU RO ENGINEERS (l) PVT LTD



ETABS 22,6,0

Story lD

2^d

ETABS Shear Wall Design
lS 456:2000 Pier Design

Pier Oetails

Material Properties

Oesign Code Pa.ameters

f y. (MPa)

Thickness
mm

204

200

12.2A

KN

LLRF

Pier A,
mm,

240000

240000

E.(MPa)

27386.13

Fs

1.15 1.5

Ple. Leg Location, Length and Thickness

Station
Location

Top

Bottom Leg 1 11023

Station
Location

Top

to

Top-Left

Top-Right

Botlom-Left

Botttom-Righl

Flexu.al Oesign for P, M,, and M,3

Shear Design

Boundary Element Check

Botlorn

Station
Location

Top 252_141

297.746

Station
Localion

Stress Limit
MPa

6

6

6

6

Pier lD Centroid x (mm) Centroid Y (mm) Length (mm) Pier Ductility
Thickness (mm)

sw10 11023 23799 1200 200

f.- (MPa) Lt.Wt Factor (Unitless) f y (MPa)

30 1 500

Fc IP IA IPMN

0.04

ID Left X,
mm

LeftY,
mm

Right X,
mm

Risht Y,
mm

Length
mm

Leg I 11023 23199 11023 24399 1200

81s9 | 11023 | zlrss I rzoo

Required
Robar Area (mm'z)

Required
Reinl Ratio

Curront
Reinf Ratio

Fl€xural
Combo

P,
KN

M,,
kN-m

M.,
kN-m

608 0.0025 0.0025 Comb19 - 0.9DL + 1.5 SPX 42.1278

1912 0.0082 0.0025 Comb18 - 1.sLL + 1.s SPY 147 4.0A87 55.6394 466_204',l

ID Rebar Shear Combo P,
KN

M,
kN{Il KN KN

Leg T 500 Comb18-15L1+1sSPY 209.41',12 223.0631 78.9636

LeS 1 500 Comb18 - 1.5LL + 1.5 SPY 1431.0442 466.2041 223.0631 124.5286

Length (mm)
Edge Governing

Combo kN-m
P,
KN

Stress Comp
MPa

Leg 1 200 comb17 - 1.5LL + 1.5 SPX 1534.4011 -135.2011 | 9.21

Leg 1 200 Combl7 - 1.sLL + 1.5 SPX 1534.4011 129.5941 9.09

Leg 1 300 Comb17 - 1.sLL + 1.5 SPX 1561.843 -249.0384 11.7

Leg 1 300 Combl7-1.511+15SPX 1561.843 276_92

AMARA .ANTHARA . 1 7 -04-2025.EDB Page 1 of 1 28-06-202s

License #

Specialwall 1

415

P ru MinEcc Major MinEcc Minor

0.0025 0.8

Botlom

425.7342 -134.0797

1003.6023



THEPRoPoSEDRESIDENTIALBUILDINGCoNSISToFSTILTFLooR+5FLooRS+RooFATNEWDooRNo:1/4.
oLD DOOR NO:g, KOTHARI nOnO] NUCn-r"reArx.lttt' cuEurunt -oooo34 coMPRlSED lN OLD R S NO:537/1 AND R S

NO: 537/15. BLOCK NO: SO, I'IUNCAM'BAKKAM Vrr-r-Ace, GREATER CHENNAI CORPORATION. DlVlSloN: 110. ZoNE: lX.

DESIGN OF SLAB

BURO ENGINEERS 0 PVT LTD



DESIGi OF SLAB No

493
468

30.00

$0_00
25.00

8.00

1.053 <2

1_10

150.N

150.00

121.00

3.60

,-00
tn
6.80

10.20

kliUm:

kN/#

Gade of concete

Grade ol sle€l

Edge condilkxl:

Modfi calion hclor assumed

Deph oquired bl deieclion

11S.80

oe3d Load

Live load

Panibns A FF

Tolalload

t.t1
1$

orE Shon Edg. Cdtlnlls

d

J

Deraih s. sPA T.SPAN

(-ve)

suppon(o.)

(+ve)

span(o.)

('ve)

$rpport(s")

(+ve)

span (q)

0.000

0.00

0.00

0.00

0.00

180.00

180.00

215_X7

250.00

250.00

250.00

200.00

251.43

0.21

0 047

10.57

072
017

206.65

180.00

206.65

250.00

213.33

210.00

150.00

x35.24

0.28

0.057

12_76

0.87

0.21

25' _U
180.00

251.04

200.31

250.00

200.3r

200.00

150.N

3:}5r4
0:8

0.043

9.62

0.66

0.16

1E7.69

180.00

187.69

267.93

250.00

250.00

2s0.00

N0.00
251t3

n.21

Co-e$c8nl ( lsias,6, Tabh :26)

(= Muto2
Percentage of ged €quied
Asl l€quiled(in mmr)

Asr min (in mm'?)

A3t lo b. polided (in nlln2)

Providod bals spacing (dc)

mar spacing

sPa.ilrg

R€qd bals spacinq (clc)

Pvd b6B spacjng (dc)

Perc€iteoo o, sl€d oovrd€d

F,{.58 '1, ' (Asl l€qunEd/ ast pov*lod)

if assumed modifcaton faclor b less han or €qud to
cabhled tla iadion is 3elb h. d€i6cuon

178_77

2.@

STEPII

D

d

OVERALL DEPTH

EFFECTIVE OEPTH

150.00

121.00

C rack width calculation

E.

Ec

k

M

Spacing

7.t:

2IIIXD,C

27386.1

0.!
o.i

22.C

435-2

n*4454.14
10.4

2n.'!

0.(
150.(

79.1

0.1,

0.2c

1.00

?N
3.00

o+( -DxE-Ay{ -a)
Negalive

a 100000

6 1 10000

c 0 00000

Drl

E 1.05273

Valu. 0.OO(x)0

1.05274

o.u122

500
6.00

7m

TEP 1

8.00

9.00

10.00

11.00

12.00

T
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A. PERAMAIYAN, r.e., (srua.), lt.t.e.
REGISTERED STRUCIURAL ENGINEER
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REGISTPATION No. SUGR-l/'l 9/03/026
NE!'r' No.3! (OtD N0.14), BESANT AVENUE ROAO'

ADYAR. CHENNAI . 600 O2O.

E-Maii: Frsm@buroengineers.in
Mot lo: +91 99625 /F630
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verified.realestate hello@verified.realestate  ·  +91 9996 12 9996

T H E  L A N D L E N S  S U I T E

Eight ways to know a piece of land
before you pay for it.
This report covers one part of the picture. These cover the rest, drawn from the same government
records, for any property in Tamil Nadu.

LandLens One
Ask anything about a property and get
an answer grounded in live
government records, with the sources
shown.
/landlens/one

Verify My Land
Every record check run on one
property and returned as a single
report.
/landlens/verify-my-land

Legal Opinion
An advocate's written opinion on the
title, built on the records we pull for it.
/landlens

One Map
Every layer on one map: the parcel, its
boundary, zoning, water bodies and
what sits around it.
/landlens/one/map

PriceMap
What land actually changed hands for
around this plot, taken from the
registered deeds.
/landlens/pricemap

Build Scope
What you are allowed to build here:
floor space, height, coverage and
setbacks.
/landlens/build-scope

Property Tracker
Watch a property and hear about it
when something new is registered
against it.
/landlens/property-tracker

Deal Room
Run the transaction in one place:
documents, stamping, signatures and
the parties.
/landlens/deal-room

https://verified.realestate/landlens/one?utm_source=cover&utm_medium=link
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verified.realestate hello@verified.realestate  ·  +91 9996 12 9996

F R E E  T O O L S  ·  N O  A C C O U N T  N E E D E D

Twenty-four checks you can run
yourself, at no cost.

Records and verification
The registers themselves, read for you.

Encumbrance Certificate

Patta and Chitta

Field Measurement Sketch

EC Analyzer

Bank charge check

Court case search

Seller background check

Approval check by survey

Value and duty
What it is worth and what it costs to register.

Guideline value by street

Guideline value by survey

Stamp duty and registration fees

Capital gains

Floor space index

Area unit converter

Zoning and land use
What the plan says can happen on this land.

Land use zone finder

CMDA land use check

Coastal regulation zone

Master plan check

Water bodies finder

Airport height clearance

Registers and directories
Who holds it, and which office keeps the record.

Find your registering office

Temple property check

Waqf property check

RERA register

Every free tool
/tools

Services we run
for you
/services

The LandLens
suite
/landlens/one

https://verified.realestate/dashboard/utility/encumbrance-certificate-ec?utm_source=cover&utm_medium=link
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Every claim in this document traces back to a
government record.

Legal opinions, due diligence and title verification

Building plan, layout and sub-division approvals

Completion and occupancy certificates, regularisation

Escrow, negotiation and NRI property management

Land survey, soil testing, architecture and construction

Verified RealEstate
3/350/2 Mettukuppam,
OMR Thoraipakkam,
Chennai 600 097, India
hello@verified.realestate
+91 9996 12 9996

Prepared from the registers named on the page each finding sits on. Where a register
could not be read, this document says so in its place rather than leaving the gap to be

read as a clean result.
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